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Abstract
This forum paper dialogues with Crystal Morton and Demetrice Smith-Mutegi’s Making 
“it” matter: Developing African American girls and young women’s mathematics and sci-
ence identities through informal STEM learning. Their article unveils the experiences of 
participants in Girls STEM Institute, and how they challenged beliefs about their ability 
to perform in science and mathematics. I extend the discussion to explore the importance 
of access through community-based initiatives and stand on the premise that we will con-
tinue to oxygenate master narratives and perpetuate inequities if the structure and function 
of our programs fail to challenge the status quo. Therefore, this paper serves as a call to 
action to (1) recognize and address spirit murdering from teachers and authority figures 
who dismiss the abilities of Black girls to perform in STEM; (2) create humanizing spaces 
within schools and the larger community for Black girls to access STEM with authenticity; 
and (3) leverage the multidimensional identities of Black girls in ways that validate their 
cultural resources and brilliance. When we commit ourselves to creating more equitable 
learning spaces in STEM, then our actions will align with our responsibility to make Black 
girls matter.

Keywords Black girls · Identity · Informal learning · STEM · Community · 
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Before I wasn’t really confident in math or science and now after the camp, when I 
started school, I was kind of confident about it. I knew kind of what to expect, not in 
geometry but in science. It increased a lot in science. It increased in geometry as well 
but a lot in science after the camp. ~Veronica

This forum paper dialogues with Crystal Morton and Demetrice Smith-Mutegi’s (2022) 
Making “it” matter: Developing African American girls and young women’s mathematics 
and science identities through informal STEM learning. I shared an excerpt from Veronica, 
a participant in Girls STEM Institute (GSI)—the study’s research context, whose self-effi-
cacy in science and mathematics increased in response to her participation. Morton and 
Smith-Mutegi (2022) elevated the voices and experiences of Black girls in this informal 
STEM program. Their phenomenological study explored the essence of the girls’ experi-
ences in the institute, and how it shaped their self-efficacy in science and mathematics. This 
work is critical because programs such as GSI provide gateways for Black and Brown girls 
to enter into the STEM disciplines, and counternarratives that disrupt essentialist views 
about them being too loud (Fordham 1993), aggressive (Esposito and Edwards 2018; Mor-
ris 2007), confrontational (Evans-Winters and Esposito 2010), hypersexual (Esposito and 
Love 2008), and unintelligent unless they are “acting white” (Fordham and Ogbu 1986).

If we examine the culture of science and mathematics, negative narratives and stereo-
types are even more pervasive and do not position girls of color as scientific or mathemat-
ical talent (Pringle et  al. 2012), thus questioning their belongingness in STEM learning 
spaces (Olitsy et al. 2010). With increased initiatives and broadening participation efforts 
from the National Science Foundation (NSF) and other federal organizations, numbers have 
remained steady over the years for populations who are underrepresented in the STEM dis-
ciplines (NSF 2019). So, why aren’t girls of color becoming women of color who pursue 
and persist in STEM careers? How can those obstructions be mitigated for a more promis-
ing future? The aforementioned questions are rooted in structural and systemic issues that 
require us to interrogate the white heteronormative nature of schools in America. With 
Black girls losing interest in science and mathematics at younger ages, unquestionably we 
must take a closer look at K-12 contexts within and beyond formal school settings.

Drawing on Morton and Smith-Mutegi’s (2022) study and my work related to leverag-
ing community-based programs to promote access and equity in STEM (King 2017; King 
and Pringle 2019), I center this paper around the following three themes—our need to (1) 
recognize and address spirit murdering from teachers and authority figures who dismiss the 
abilities of Black girls to perform in STEM; (2) create humanizing spaces within schools 
and the larger community for Black girls to access STEM with authenticity; and (3) lev-
erage the multidimensional identities of Black girls in ways that validate their cultural 
resources and brilliance (Fig. 1).

Recognize and address spirit murdering from teachers and authority 
figures who dismiss the abilities of Black girls to perform in STEM

Morton and Smith-Mutegi (2022) opened their paper with a quote from Anissa who shared 
an experience about her advanced honors science teacher stating, “You do know no col-
lege is going to accept you.” Anissa revealed that her teacher’s words broke her spirit; she 
depended upon her grandmother, aunts, and mother to help her believe again. Unfortu-
nately, these experiences are not novel to Anissa and happen far too often to Black and 
Brown girls across this nation. Spirit murdering is defined as the “disregard for those 
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whose lives qualitatively depend on our regard” (Williams 1987, p. 73). Bettina Love 
(2019a) describes spirit murdering as a slow death steeped in racism whose intent is to 
reduce, humiliate, and ultimately destroy people of color. Spirit murdering takes on many 
forms within school contexts such as a denial of protection, inclusion, or acceptance due 
to structures of racism that induce trauma and rob Black girls, like Anissa, of their dig-
nity and humanity (Love 2013; 2016). When their spirits are constantly under attack, it 
becomes increasingly difficult for them to learn.

Many teachers, administrators, and guidance counselors murder the spirits of Black 
girls every day without ever pulling a trigger. They injure Black girls through their per-
ceptions, verbal utterances, and non-verbal body language. Even if the initial aim of their 
actions was not to cause harm, the unintended consequences of their underlying racial 
and gendered innuendos cannot be ignored. Hines and Wilmot (2018) argue for the spirit 
healing of Black girls from “antiblack aggressions,” where we take a closer look at their 
experiences in social and educational spaces. In the case presented by Morton and Smith-
Mutegi’s (2022), Anissa sought healing and restoration from matriarchs in her family. Love 
(2019b) refers to this as the educational survival complex, which is exhausting because 
Black girls and their families are forced to navigate antidark spaces where their bodies, 
spirits, and being do not matter. We must seek spirit healing for Black girls, which can only 
take place by first acknowledging the (un)intended trauma, attending to their physical and 
mental wellbeing, and then seeking to protect and accept them, in lieu of control tactics 
and rejection.

To truly recognize and overcome the spirit murdering of our most vulnerable popula-
tions, we must complicate race relations in schools and the greater American society writ 
large. Rosa (2018) purports that the science education community cannot ignore and deny 
the impact of racism, which requires the use of intersectional approaches to inform our 
conceptions about STEM identity development. Stinson, Jett, and Williams (2013) call to 
examine our uses and misuses of school mathematics and how we can disrupt mathematics 
as a White institutional space. Through critical lenses and transdisciplinary approaches, we 
can interrogate the racialized and gendered science and mathematical experiences of Black 
girls in educational spaces.

The vignettes shared by Morton and Smith-Mutegi (2022) brilliantly display examples 
of when Black girls’ abilities in science and mathematics were dismissed. These kind of 
negative messages from teachers not only induce spirit murdering, but also have tangible 
outcomes that result in their underrepresentation in the STEM disciplines. Research sug-
gests that Black girls who are high-achieving are typically disadvantaged by their teach-
ers and school counselors who underestimate their potential and do not have high expec-
tations for their academic success (Brickhouse et al. 2000; Brickhouse and Potter 2001). 
They rarely recommend Black girls for advanced courses and magnet programs, which 
result in them consistently being tracked into lower-level courses (Walker 2007). In these 
lower-tracked courses, classroom instruction typically emphasizes numeracy, literacy, test 
preparation activities, and decontextualized skills (King and Pringle 2019; Lomax et  al. 
1995; Tate 2001). Therefore, even if Black girls are interested in the STEM disciplines, 
and do well in their coursework, many are unable to compete with their White counterparts 
due to opportunity gaps (Carter and Welner, 2013; Ladson-Billings 2013; Milner 2010). 
Additional research reveals that Black girls are unfairly marginalized due to Discourses 
that only positively recognize those who are quiet, polite, passive, and fast workers (Wade-
Jaimes and Schwartz 2019). Black girls are also targets of microaggression (Parsons et al. 
2018), dysconscious racism (King 2015), and overdisciplining (Love, 2019b) in formal 
school settings. We can no longer afford to ignore the inherent racialized and gendered 
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stereotypes that inform teachers’ decisions to overlook the science and mathematical abili-
ties of Black girls (Else-Quest et al. 2013; Joseph et al. 2016). This leads to the next theme 
focused on humanizing STEM learning spaces and reconceptualizing the types of experi-
ences that Black girls are afforded.

Create humanizing spaces within schools and the larger community 
for Black girls to access STEM with authenticity

Morton and Smith-Mutegi (2022) discussed disparities in the types of learning experiences 
that Black girls are afforded, and advocated for transformative spaces where their abilities 
and belongingness in STEM are validated. In their argument, they centered the importance 
of self-efficacy (Bandura 1986; Britner and Pajares 2006) and teaching the STEM disci-
plines using socially transformative curricula to master content, currency, context, critique, 
and conduct (Mutegi 2011). William Tate (2001) argued that access to science and math-
ematics education in urban schools is a civil rights issue, and that inequalities in schooling 
have focused on sharing the same “educational space” with our White counterparts, rather 
than on access to high-quality academic preparation. Our misguided energies within an 
American racialized society have produced inequitable opportunities for children of color 
to learn in transformative and culturally sustaining ways. Therefore, school science and 
mathematics is a social justice issue that requires us to rethink our spaces beyond the con-
fines of formal schools to community-based and presumably more humanizing spaces.

Whiteness and Eurocentric ideals infiltrate the school curriculum and the ways in which 
science and mathematics are taught. We can leverage community-based spaces to incor-
porate and celebrate Afrocentric pedagogies, philosophies, and epistemologies for more 
authentic ways of learning that embrace students’ cultures and lived experiences. Programs 
like Girls STEM Institute are critical for Black girls to build self-confidence and connected-
ness in STEM, while also maintaining their cultural competence. These spaces reposition 
Black girls as problem solvers rather than the source of the problem.

In previous articles, I shared the experiences of 4th–8th grade Black girls who partici-
pated in I AM STEM Camp—a comprehensive enrichment summer program for which I am 
the founder and executive director. In I AM STEM, we seek to develop culturally healthy 
students by meeting the needs of the whole child: mind, body, and spirit (King 2017; Lad-
son-Billings 1989). In reflecting on their STEM learning experiences, Black girls revealed 
that teachers who promoted their academic success formed positive relationships with their 
parents, were responsive to their needs, and encouraged critical and creative thinking (King 
2017). To gain an understanding of Black girls’ STEM learning experiences across contexts, 
we documented the ways in which they translated their informal learning experiences into 
practice within their formal schools. When provided with equitable opportunities to learn, 
Black girls became agentic to continue their engagement in STEM activities throughout the 
school year. They identified field trips and engagement with authentic science phenomena as 
critical components to igniting interests in STEM (King and Pringle 2019).

Unfortunately, many outreach programs are not specially designed with girls of color in 
mind. Therefore, programs like Girls STEM Institute and I AM STEM are critical to mov-
ing the needle and changing the trajectory of Black girls and women in STEM. In order to 
offer more humanizing spaces, we must create programs where they are engaged in rig-
orous and relevant curriculum, and the organizers and instructors believe in and nurture 
their brilliance. We will continue to oxygenate master narratives and perpetuate inequities 
if the structure and function of our programs fail to challenge the status quo. Therefore, our 
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conceptions of community-based programs should emphasize enrichment, validation, and 
whole-child development rather than remediation, credit restoration, and test preparation. 
It is our obligation to create transformative spaces for positive STEM identity development 
and increased self-efficacy.

Leverage the multidimensional identities of Black girls in ways 
that validate their cultural resources and brilliance.

In this final theme, I applaud Crystal Morton and Demetrice Smith-Mutegi’s efforts to 
organize and implement Girls STEM Institute, and call for a close examination of the com-
plex identities of Black girls. Morton and Smith-Mutegi (2022) understand the importance 
of Black women scholars leveraging their resources to create community-based outreach 
programs that embrace Black girls’ multidimensional identities. They incorporated STEM 
professionals who shared the same race and biological sex as the camp participants, thus 
emphasizing the need for Black girls to see Black women who are excelling in STEM 
careers so they can project themselves into that image (Britner and Pajares 2006; King 
and Pringle 2019). Simply put, representation matters! A synthesis of research examining 
the intersectional experiences of Black women and girls in STEM education revealed that 
Black girls have distinct experiences due to their social identities, psychological processes, 
and educational outcomes (Ireland et al. 2018). This review discovered that many studies 
have not acknowledged the key psychological processes associated with identity nor the 
simultaneous racialized and gendered experiences in STEM educational settings.

To address these gaps in the literature, my colleague and I developed a conceptual 
framework exploring the Multidimensionality of Black Girls’ STEM Learning (King and 
Pringle, 2019). It acknowledges the complex interactions of their perceived identities 
within and across educational contexts by connecting Solorzano, Ceja, and Yosso’s (2000) 
counterspaces with Wing’s (1997) critical race feminism (CRF).

CRF focuses on the lived experiences of those who face multiple discrimination based 
on race, gender, and class, and how those factors intersect in complex ways within a system 
of White male patriarchy and racist oppression (Wing 1997). CRF is a multidisciplinary 
approach that emphasizes both theory and practice and encourages action on micro and 

Fig. 1  Multidimensionality of Black Girls’ STEM Learning: A Conceptual Framework
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macro levels to improve the plight of Black women and girls. Counterspaces are places 
where deficit notions of people of color can be challenged and replaced with a positive and 
affirming climate. These spaces can be physical, conceptual, or ideological and are fostered 
through positive support systems, which include family, friends, community members, and 
organizations. Counterspaces provide opportunities for Black girls to problematize defi-
cit notions, establish and maintain relationships, and validate each other’s experiences as 
important knowledge (Solórzano et al. 2000; Solórzano and Villalpando 1998).

Four Black middle and high school girls who participated in GSI described the enrich-
ment program as a place of comfort where they felt safe taking risks and being their authen-
tic selves. Participants’ accounts provided more nuanced understandings about safety and 
comfort. In designing programs, organizers should note that Black girls appreciate environ-
ments where they can try and fail, answer and be incorrect, and provide naïve solutions to 
problems as they work toward more sophisticated understandings. In these spaces, they can 
ask for help, clarification, and additional time to process without their intelligence being 
misinterpreted or misjudged. Furthermore, many Black girls value collaboration and fos-
tering a community of learners over competition.

Utilizing the Multidimensionality of Black Girls’ STEM Learning conceptual frame-
work as a lens to respond to the study, GSI served as a counterspace. Participants discussed 
the transferability of the science and mathematics skills learned during the institute to 
their formal school curriculum and attributed their increased confidence to the rich experi-
ences that were afforded. Activities like the financial simulation and seed dissections pro-
vided access to science and mathematics concepts that were applicable to their lives. The 
authors’ careful and intentional design of the institute (inclusive of socially transformative 
STEM curriculum), and the girls’ rich depictions of its impact on their self-efficacy, confi-
dence, and overall identities, made GSI a counterspace. Morton and Smith-Mutegi (2022) 
leveraged their social capital by connecting content to Black girls’ interests and cultures so 
that the curriculum was rigorous and relevant. They related to the girls, were embedded in 
their community, and shared similar aspects of their identities.

Other scholars have used intersectional approaches to amplify and document the sto-
ries of Black children in informal contexts. For example, Mark (2018) employed an inter-
sectional lens to conduct a longitudinal case study exploring the experiences of a Black 
male who engaged in a community-based STEM program focused on social justice and its 
impact on his STEM identity development. Gholdy Muhammad (2014) discussed the ben-
efits of a summer writing collaborative that she developed specifically for Black adolescent 
girls to understand their “…self-identity among dominant narratives that attempt to ‘write’ 
Black girls realities” (p. 323). Her present-day literary society provided a counterspace for 
Black girls to negotiate, mediate, and construct their identities. These spaces often serve as 
a mechanism to validate the cultural resources and brilliance of Black children in ways that 
traditional schools do not. This is consistent with recommendations from Lemons-Smith 
(2013) who states that Black children bring personal and intellectual capital from out-of-
school programs that must be leveraged in formal school settings.

Final thoughts

Morton and Smith-Mutegi (2022) titled their paper “Making ‘it’ matter.” In this continued 
dialogue, I highlight our urgency to make “Black girls matter” in STEM education. In sci-
ence education specifically, we often elevate content over context, and being correct over 
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being morally just. This paper is a call to humanize science by prioritizing mattering over 
matter. When we teach the fundamental principles of our discipline, children are required 
to learn that “matter” is anything that has mass and takes up space. This concept informs 
every branch of science with implications ranging from the particulate to astronomical 
aspects of our field. What if we reconceptualized the construct of matter in STEM learn-
ing spaces to include the wellbeing of all children? Love (2019b) described mattering as 
a quest for humanity, an internal desire for freedom, joy, and restorative justice. We must 
transform science and mathematics learning spaces so that Black girls can experience spirit 
healing in lieu of spirit murdering, humanizing educational experiences over those that are 
oppressive, and their multidimensional identities being validated rather than critiqued and 
ignored.

Previously, I discussed the importance of familial matriarchs who assist Black girls to 
heal from spirit murdering to survive, persist, and maintain their overall sanity in STEM 
learning spaces—spaces that are often violent and unwelcoming. We must extend their 
village to include community matriarchs and othermothers who will assume a sense of 
responsibility to love and nurture Black girls as if they were their own biological children 
(Case 1997; Foster 1993). May we carefully consider the roles that we choose to play and 
serve as mentors, teachers, coconspirators, listeners, role models, and friends. I close this 
paper with another quote from Veronica who stated, “…I used to think I wasn’t beautiful. 
The camp kind of showed me that you are beautiful in your own way.” When we create 
more equitable spaces for Black girls in STEM, they will begin to internalize their beauty 
and realize that not only do they belong here, but they also matter!
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