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I see your lesson plan book
Scrawled in red, black or purple
Whichever color best fits your mental state

Fatigued eyes from too-blue screens

the deluge of emails’

confusion and frustration

schedules and systems built upon the brokenness of the world
the failure to recognize each other’s humanity

Somehow, you must navigate all of this
Somehow, you must subvert all of this

Always, there is lack

Always, there is more

Always, there is comparison

Always, the message

give, give, give - until you snap in two

give, give, give - until you collapse under this weight

Pause.
Observe.
Breathe.
Reflect.

And remember that in times of tumult
Full of lashing winds

The trees

that protect each other

That share

The trees

that dance and weave

that bend

in the eye of the storm

are the ones that do not break

Our interconnected roots
Whisper to us softly
I am because we are
We are because I am

A gentle reminder
A firm demand

Do not forget to take care of you
Do not forget to care for each other
This is how we win ~
—Poem by Sara Rezvi, “On the Eve of This School
Year | A Love Letter to Radical Math Teachers”
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e write this out of love! Our love for students. Our love for teachers. Our love

for our communities. We recognize the epistemological force of love and how
it is entangled in how we make sense of the multiple and often contradictory spaces
we traverse as scholars of color, as children of immigrants, and as mathematics edu-
cators (Anzaldua, 1987; Darder, 2017; hooks, 2001). Once more, we write this out of
love. We write this looking into the mirrors of our souls. We look into each other’s
reflections and see collective grief, collective mourning, collective pain. We see the
calls for teachers to sacrifice their bodies, their beings, their lives. We bear witness
to the pain of families still reeling from mass death, loss, pain, and poverty (Wrigley-
Field, 2020). We recognize the gross inhumanity and violence of these calls and the
similarities between and within mathematics education (Capraro & Chang, 2020;
Leonard, 2020).

Liberation in mathematics education cannot be conceived without a commit-
ment to our humanity and to love as a grounding force (Darder, 2017; Freire, 1998).
The orientation to love proposed here is not a romanticized or liberal notion of love.
Our definition of radical love draws on orientations from activist and critical schol-
arship (Boggs; 2012; Davis, 1990; Freire, 1968/1970; 1998). Paulo Freire, a critical
humanist, stipulates both education and love as political projects and called for an
“armed love”—the fighting love of those convinced of the right and the duty to
fight—with a revolutionary, radical essence, conceiving love as an act of freedom
that becomes the pretext for other actions towards emancipation (Freire, 1998). Rad-
ical love offers us possibilities to understand our relationships with each other and
oppressors in ways that challenge complacency. Angela Davis (1990) reminds us that
radical means “grasping things at the root.” Therefore, to ground ourselves in the
tradition of radical love, we argue that mathematics education must adopt a radical
form of resistance that is interdependent, collective, healing, and nurturing for our
collective spirits. This is especially important as we, mathematics educators and
teachers, navigate complex terrain and search beyond privileged spaces to locate
knowledge from communities that disrupt colonial systems of knowledge making.

White settler colonialism has been a major force that not only defines but also
sets the conditions for mathematics teaching and learning as it appears today (Bull-
ock, 2017; Larnell et al., 2017; Martin et al., 2010). School mathematics in the United
States is tied to histories of racial apartheid, which shape both curriculum and school-
ing structures and are still perpetuated today through the seemingly benign practices
of tracking and ability grouping as well as teacher expectations and curricular differ-
entiation (Louie, 2017; Martin et al., 2010). Perhaps the most oppressive aspect of a
colonizing education is the way in which it functions to deculturalize by “destroying
a people’s cultural identities (cultural genocide)” (Spring, 2016, p. 8). We join a
growing group of mathematics educators, researchers, and activists to contend that
mathematics is political (e.g., Bullock, 2017; Goffney et al., 2018; Gutiérrez, 2013;
Leonard, 2020). Mathematics has been used as a weapon to legitimize capitalist
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interests, produce stratified achievement, and position children and families of color
at the bottoms of social strata (Martin, 2013; Yeh, 2018). As Dr. Gloria Ladson-
Billings (2017) reminds us, “school is often a place of trauma” for many students of
color (p. 5). Our affirmation of the problems in mathematics education is not unique
or new. These issues have existed since the inception of the United States. Our inter-
vention in this paper uses an ethnic studies framework to deliberately center radical
love, hope, and liberation within mathematics education.

We are cautious here not to propagate myopic and pervasive understandings
that sever mathematics education from the histories of colonialism. We choose to not
subscribe to over deterministic renderings of schools as either mere instruments of
social and economic domination OR as sites of liberation and possibilities (Freire,
1998). As educators committed to a more humanizing pedagogy, we see education
as a site of social reproduction AND as a potential site for transformation (Freire,
1968/1970, 1998; hooks, 1994). Schools can be a place in which students’ ideas and
identities are honored and leveraged, and mathematics education can help bring
equality and justice to an unjust world (Freire, 1968/1970; Gutstein & Peterson, 2013;
Leonard, 2020).

As educators of color whose work in mathematics education centers on anti-
racist and decolonizing frameworks, we acknowledge the many privileges that we
have and our roles as both the Oppressor and the Oppressed (Freire, 1968/1970). We
offer this writing as a collective—of classroom teachers, mathematic educators, and
community activists—in which our commitments to ethnic studies transpire in both
institutional and community spaces through community-based education, youth par-
ticipatory action research, and community organizing. While the ethnic studies
movement is growing in both college and K—12 schools, its application to mathemat-
ics education has been limited (Sleeter & Zavala, 2020). Here, we humbly share how
ethnic studies gave us the language and concepts to put our dreams of humanizing
and rigorous academic experiences for youths of color into action. What follows are
ethea developed through sessions of dialogue and shared reflection on our praxis and
then an excerpt of our dialogue. This dialogue models ethnic studies as a process of
communal learning towards collective consciousness and action. It is only with oth-
ers are we able to identify structural and internalized oppression and to dismantle
these structures in mathematics education by naming them, questioning their exist-
ence, and then envisioning and working towards alternatives (Boggs, 2012; Freire,
1968/1970, 1998). What follows is a conceptualization of ethnic studies mathematics
by epistemically situating ethnic studies in the socio-cultural-historical-mathematical
world (Frankenstein, 1983; Gutstein, 2008).
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There is Emotion in Mathematics: Ethos and Epistemology

We are the body of light

That will inspire an entire lifeline
You are the key to the clouds
That block the moon

As long as you believe in you
(Kumari, 2016, stanza 3).

In this section, we discuss the Ethos of Ethnic Studies Mathematics, along with
the epistemological posture of our life-work presented throughout this paper. When
we say life-work, we honor the power with(in) (Ayala et al., 2018) each of us, along
with our inherent connections to others through acts of spiritual activism (Anzaldua,
2009). Spiritual activism represents non-binary modes of thinking and being when
engaging in acts of social and individual transformation, which arise from Gloria E.
Anzaldua’s own lived experiences (Keating, 2008). We center our identities as math-
ematics educators across multiple privileged and oppressed lived experiences to chal-
lenge the current state of mathematics education by providing a humanizing alterna-
tive. Only those subject to oppression can fully grasp the injustice in education
(Freire, 1968/1970), and it is only an epistemic unraveling of injustice that can lead
to the resistance (Medina, 2013) necessary to humanize mathematics. Ethnic studies
creates a nexus for such hope and love in the teaching, learning, and living of/with
mathematics.

While ethnic studies is a contested and emergent field, we define it broadly as
a movement for curricular and pedagogical projects that reclaim marginalized voices
and histories and create spaces of healing (Dingle & Yeh, in press; Martinez, 2020;
Rangnath et al., in press). Both of these two processes are tied to social actions that
challenge and transform oppressive systems and cultures of domination. The goal of
the ethnic studies movement is to rehumanize experiences of communities of color,
challenge problematic Eurocentric narratives, and build community solidarity across
categories of difference, such as race, class, gender, and sexuality (Ferguson, 2012;
Omatsu, 2003). Ethnic studies can be framed as anti-racist in the sense that it attempts
to unpack, challenge, and eradicate racism as it takes place in our schools and in the
broader society, but ethnic studies strives to do more than this. Ethnic studies can
also be framed as part of a broader process of decolonization or “delinking that leads
to de-colonial epistemic shifts that brings to the foreground other epistemologies,
other principles of knowledge, and understanding” (Sleeter & Zavala, 2020, p. 24).
Building on our own experiences with ethnic studies projects (Dingle & Yeh, in
press; Rangnath et al., in press) as well as the ethnic studies literature (e.g., Banks,
2008; Cammarota, 2016; Cuauhtin, 2019; Sleeter & Zavala, 2020; Tintiangco-
Cubales et al., 2015), we developed the framework of five ethea of ethnic studies for
mathematics education: identity, narratives, and agency; power and oppression;
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community and solidarity; resistance and liberation; and intersectionality and multi-
plicity.

Ethos of Ethnic Studies: Interconnectedness

Historical-Cultural-World

Community-Family

Ethnic Studies

Math | Self

- =

Figure 1. Ethea of Ethnic Studies Mathematics

Ethnic studies mathematics seeks to humanize the classroom for students of
color, who have a history of experiencing dehumanization through silencing of their
identities, perspectives, and intellectual abilities. Humanization is a collective en-
deavor linked by the dialectical of human-to-human and human-to-self communica-
tion (Ayala, et.al., 2018). Communication is an act both in the political power of
education and in its ability to provide self-reflection. Ethnic studies is a bridge that
cultivates multiple ethos of love (Rangnath et al., in press). In Figure 1, the different
ethea lie centered on the perimeter of the circle that divides ethnic studies mathemat-
ics from community-family, meaning the ethea inhabit space in both. The perimeter
acts as a link between ethea, signifying that these ethea are interconnected and mu-
tually dependent. Additionally, the ethea are informed by the historical-cultural-
world that the community-family is situated in, hence the arrow from the historical-
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cultural-world manifests in families and communities to inform and develop the
ethea.

The ethea are placed on the same circle to emphasize that they are intercon-
nected, non-linear, and non-hierarchical. For example, the ethos of power and op-
pression is directly connected to the ethos of identity, agency, and narratives How-
ever, the individual ethea do represent specific bodies of history/research, thus they
are discussed as independent at times. The arrows between each ethos and the center
circle is where/how ethnic studies makes education an intimate experience for learn-
ers and where ethnic studies informs the learner while simultaneously allowing the
learner to contribute to what is ethnics studies. Ethnic studies mathematics is a pro-
cess that connects mathematics learning to the community and to the real world while
acknowledging the situated, embodied, and emotional aspects of learning (Goffney
et al, 2018; Lakoff & Nufiez, 2000; Lipka et al., 2005). Hence, a one-size-fits-all
approach to ethnic studies can be toxic by ignoring the uniqueness of individual
learners, families, and communities.

The center circle of Figure 1 highlights the mathematics that is already inside
of every learner (Goftney et al, 2018; Lakoff & Nufiez, 2000; Lipka et al., 2005). The
false dichotomy between self and mathematics created by Eurocentric narratives ig-
nores and perpetuates racism, heterosexism, ableism, capitalism and subjectivism
(Bullock, 2017; Gutiérrez, 2013; Madden et al., 2019; Yeh et al., 2020; Yeh & Rubel,
2020). The fact that people have been socialized into believing that they are either
“math people” or not is why the divide exists, but note that the line is dotted because
mathematics naturally seeps into and builds from a person's identity, and all people
contribute to mathematical knowledge. The dotted line represent the resistance of
marginalized people to Eurocentric-only mathematics and the hope they harbor to
one day fully erase the lines that divide us. Ethnic studies mathematics is a call to
reclaim the inner mathematics already present in all of us. The inward and outward
arrows in Figure 1 highlight the constant push and pull that is needed to heal mathe-
matics and the self. The ethea of ethnic studies are rooted in the interconnectedness
between individuals and their experiences with mathematics, which centers the focus
of ethnic studies on the connection between history, culture, family, and youth de-
velopment as an external and internal process of mathematical becoming (Freire,
1974). Below is a description of each of the five ethos.

Ethos of Identity, Narratives and Agency

The ethos of identities, narratives, and agency acknowledges identity formula-
tion as not independent but in communion with others, with our ancestral experi-
ences, and with the world around us. While mathematics education often positions
identity as an individual trait or as situated within classroom interactions, our ances-
tors’ experiences also shape our identity (Banks, 1999; Leonard, 2020). Leonard
(2020) specifically calls attention, in this era of anti-Blackness and strengthened
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White nationalism, of the importance of “discover[ing] one’s roots” (p. 10). Knowing
the counterstories of our ancestors—the contributions and resilience of people of
color in the face of hardship and violence—reaffirm both our cultural and American
identity.

Counternarratives build from the belief that communities of color hold within
them deep resources and ways of knowing and being that are particularly important
in disrupting colonial ideologies pervasive in mathematics (Anzaldta, 1987; Freire
& Macedo, 1987; Leonard, 2020). Banks (2004) explains, “The knowledge that em-
anates from marginalized epistemological communities often contends existing po-
litical, economic, and educational practices and calls for fundamental change and re-
form. It often reveals the inconsistency between the democratic ideals within a soci-
ety and its social arrangements and educational practices” (p. 237). Yet, much of
these rich and collective ways of knowing and being have not yet been made visible
in mathematics education. Ethnic studies requires the rewriting of mathematics cur-
riculum from the perspective of people of color, grounding pedagogies and curricu-
lum in counternarratives that offer historical accounts, interpretations, and cultural
practices that question dominant narratives. D’ Ambrosio’s (1985) work in ethno-
mathematics and the Mathematics in Cultural Context Project, in which mathematics
curriculum was developed in collaboration with Yup’ik elders (Kisker et al., 2012;
Lipka et al. 2005), highlight the importance of reclaiming identities as central to stu-
dents’ personal and academic development. As Au, Brown, and Calderon (2016)
state, “As peoples of color—what we must know to survive, to understand who (and
where) we are, to imagine freer and more joyful futurities—we demand curricula that
honor the knowledge production of our ancestors; engage the yearnings of our chil-
dren, families, and communities; and interrogate the enduring tradition of White su-
premacist subjugation and misrepresentation” (p. 151).

Ethos of Power and Oppression

Equity-based reforms in mathematics education have focused on access and
inclusion to acquiring knowledge specific to the discipline with minimal attention to
the historical, social, cultural, and political situatedness of mathematics education;
thus, these initiatives have perpetuated existing racial, gendered, linguistic, and
ableist hierarchies (Bullock, 2017; Louie, 2017; Yeh et al., 2020). Freire and Macedo
(1987) remind us that “the intellectual activity of those without power is always char-
acterized as non-mathematical” (p. 122). What we argue here is the importance of
examining and abolishing ideological systems of oppression in mathematics educa-
tion. Mathematical “smartness” is an ideological system that perpetuates Whiteness
and serves as a tool for stratification (Bullock, 2017; Leonardo & Broderick 2011;
Yeh et al., 2020). Ability is commodified and seen as property; success of mathemat-
ics is measured in terms of achievement of numerical target, and such data are used
to construct and constitute some students as “mathematically smart” while
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simultaneously constructing and constituting other students as “not-so-smart,” defi-
cient, or learning dis/abled (Leonardo & Broderick, 2011; Yeh et al., 2020). The con-
struct of mathematical “smartness” intersects both race and ability.

Mathematics education has a legacy and history of systemic epistemicide of
peoples of color—the erasure of knowledge systems, including languages, experi-
ences, and interpretations of the world, and ways of coming to know and under-
stand—through exclusion within schooling from its functions, curriculum, and ped-
agogy (Louie, 2017; Martin, 2013; Martin et al., 2010). Despite 40+ years of research
on culturally responsive pedagogies and multicultural education, the mathematics
learning experiences of students of color still mirror U.S. politics of xenophobia and
assimilation. Students of color educated in Western schooling practices learn to per-
form mathematics using algorithms that are not their own, in a language different
from their native tongue, and solving mathematics problems irrelevant to their inter-
ests and experiences. Challenging oppression in mathematics education requires us
to shift from the single conceptual standpoint to recentering nondominant perspec-
tives and knowledge traditions. Freire (1968/1970) posits that the Oppressed have
insights into the nature of oppressions that are necessarily hidden from the Oppres-
sors. It is the Oppressed who must lead the struggle for liberation on their own behalf
AND for the Oppressors, not only because of their insights but because any attempts
for the Oppressors to lead the struggle is a reenactment of the power relations that
exist under conditions of exploitation. It is in the moment that the Oppressed (student,
educators, and communities of color) take charge of the struggle for liberation that
they evidence to themselves and to the Oppressors a clear understanding of their own
humanity as agents in history.

Ethos of Community and Solidarity

The third ethos is about community and solidarity. The central purpose of eth-
nic studies is rooted in the Third World Liberation Front movement (Ferguson, 2012;
Omatsu, 2003). Ethnic studies emerged out of students’ need to belong, to see them-
selves in the curriculum, and to be respected as human beings. Ethnic Studies math-
ematics makes explicit the centrality of community as a site for learning, organizing,
and activism (Civil, 2007; Cuauhtin, 2019; Sleeter & Zavala, 2020; Tintiangco-
Cubales et al., 2015). It is important to stress, however, that community contexts dif-
fer across geographic locations, which is to say, there is no single way to approach
mathematics teaching and learning from and with youth of color. This is where ethnic
studies begins, through community responsive methodologies and pedagogies (Civil,
2007; Sleeter & Zavala, 2020; Tintiangco-Cubales et al., 2015). Mathematics educa-
tion that centers on equity for students of color must place them out front and create
methodologies and pedagogies that are responsive to the specific needs, strengths,
and contexts that communities possess. Ethnic studies draws strength from commu-
nity and from the differential spaces of struggle and solidarity. Learning is a process
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that is lived, engraved in students’ bodies and memories, not just what is experienced
cognitively (Anzaldaa, 1987; Collins, 2000; hooks, 2001; Lakoff & Nuiez, 2000).
Students come to the mathematics classroom with not just an identity but a commu-
nity of people who have helped influence, impact, and shape that identity. Connecting
to students’ communities is a critical aspect of countering the master narrative of who
and what mathematics is.

Ethos of Resistance and Liberation

Local and community-based knowledge cannot be used solely as a resource to
critically read and write the world through mathematics (Freire, 1968/1970; Gutstein
& Peterson, 2013); ethnic studies projects must also lead to resistance and liberation
(Sleeter & Zavala, 2020; Tintiangco-Cubales et al., 2015;). The ethnic studies pro-
gram in Arizona consisted of a youth participatory action research program called the
Social Justice Education Project (Sleeter & Zavala, 2020). This provided students the
opportunity to engage in transformational resistance (Solorzano & Bernal, 2001),
which requires a critique of social oppression and a motivation driven by social jus-
tice (Cammarota, 2016; Gutstein & Peterson, 2013; San Pedro, 2018). Ethnic studies
mathematics is a revolutionary praxis of mathematical spiritual wisdom, which con-
sists of the cultural, historical, spiritual, and logical forms of mathematics that help
us connect to other individuals and additional forms of mathematics that are collec-
tively created (Martinez et al., 2021; Shirude, in press). A true revolutionary praxis
(Freire, 1968/1970) where action and reflection harmonize to create the sound needed
for social transformation is a necessity to reach resistance and liberation.

Mathematical reflection requires mathematical spiritual wisdom (Martinez et
al., 2021; Shirude, in press). Reflection alone cannot lead to liberation, and we cannot
forget the need for mathematical action in the classroom. Mathematical action must
connect mathematics learned in the classroom to the community and greater society
(Martinez et al., 2021; Yeh & Otis, 2019). Ethnic studies mathematics is a revolu-
tionary mathematical praxis that balances mathematical action and mathematical re-
flection towards transforming mathematics education. Rahman (1991) was speaking
of participatory action research (PAR) in saying, “an immediate objective of PAR is
to return to the people the legitimacy of the knowledge they are capable of producing
through their own verification systems, as fully scientific, and the right to use this
knowledge” (p.15), which we can extend here to say ethnic studies mathematics has
the same goal. As we return the memory of already being mathematicians to the peo-
ple, the people can then liberate us all as they liberate themselves.

Ethos of Intersectionality and Multiplicity

Rather than conceptualizing identities as fixed and essentialized, ethnic studies
probes intersectionality and multiplicity as a fluid, temporal spectrum. It recognizes
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the need to attend to multiple ways of being and knowing, especially from gendered
contexts in which mathematics has been socially constructed with(in) (Gholson &
Martin, 2019; Walkerdine, 1998; Yeh & Rubel, 2020). Although ethnic studies cen-
ters its analysis on race and racism, an intersectional approach also attends to multiple
identities, as all of us embody multiple identities. Teachers and researchers working
from an ethnic studies framework attend to students’ multiple social identities and
their positions within intersecting relations of power in mathematics. Crenshaw
(2017) defines intersectionality as a vehicle to represent the practices and embodied
knowledges that, historically, have characterized the lived experiences of her
women-of-color foremothers, who simultaneously navigated the complexities of
gender, race, language, and other identity politics (Collins & Bilge, 2016). Structural
intersectionality “refers to the connectedness of systems and structures in society and
how those systems affect individuals and groups differently” (Few-Demo, 2014, p.
181). Crenshaw (1989) explained, for example, Black women’s marginalization is
“greater than the sum of racism and sexism” (p. 140). Furthermore, her racialized,
classed, and gendered being is constructed “by and through race, and that the produc-
tion of [Black] women and other stable gender categories require[s] violence” (Ha-
ley, 2016, p. 8). In schooling, violence is enacted through institutionalized policies,
such as school disciplinary practices that offer brutality, suspension, expulsion, and
detention. A Department of Education study from 2011-2012 revealed that Black
girls were six times more likely to be suspended than their White female counterparts
(Lyfe, 2012). We demand an end to these practices and the carceral mechanisms cur-
rently operating in K—12 institutions that disproportionately impact Black girls par-
ticularly and students of color more broadly. An ethnic studies framework attending
to the ethos of intersectionality and multiplicity recognizes, affirms, interrogates, and
then disrupts hegemonic gendered violence and trauma experienced in mathematics
classrooms.

The notion of multiplicity not only connects to oppression but also empower-
ment. Borderlands consciousness (Anzaldaa, 1987) refers to identities of peoples of
color as produced in multiple and often contradictory physical, social, and political
spaces—spaces that are inhabited by both dominant and nondominant forms of feel-
ing, seeing, and doing. As such, our worldviews as students and educators of color
include homegrown ways of knowing as well as western epistemes. These ap-
proaches empower educators and students of color in that they recognize the ad-
vantage of having insights into the experiences of the Oppressed and the Oppressors
and may reveal the cracks that support social change (Anzaldua, 1987; Collins, 2000;
Davis, 1990; hooks, 1989). As educators and researchers, our work should attend to
and leverage the multiple ways of knowing through an intersectional lens. The flex-
ibility that an ethnic studies framework offers acts as a site of disruption and coun-
terweight to how oppressive power morphs and diffuses into mathematics classroom
spaces.
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Based on the ethea provided in this framework, the design of an ethnic studies
mathematics curriculum needs to a) center on the perspectives of people of color, b)
critically identify and challenge how racism and colonialism functions in mathemat-
ics education, c) attend to students’ multiple identities and their positions within in-
tersecting relations of power, d) engage in community-based pedagogies and experi-
ences that bridge mathematics classroom to community and social movements, and
e) respect all students’ curiosity, thinking, and intellectualism.

Table 1

Ethos of Ethnic Studies Mathematics

Ethos

Description

Identities,
Narratives & Agency

Identity, Narratives, and Agency in mathematics, as defined by ethnic studies, are
the ways in which we view and learn about ourselves as mathematical beings that
go beyond the dominant narrative. This requires an intentional grounding of peda-
gogies and curriculum on counter-narratives that offer historical accounts, interpre-
tations, and cultural practices of communities of color. As mathematical beings, our
humanity is tied to our ancestors, to each other, and to our relationship with the nat-
ural world defined by mathematics.

Power & Oppression

Power and Oppression in mathematics, as defined by ethnic studies, is the acknowl-
edgement of the coercive powers that have historically been used to silence and
disrupt the liberation of peoples of color. Dismantling hegemonic structures re-
quires naming them, questioning their existence, and then envisioning and working
toward alternatives. The internalization of our ¢rue mathematical identities as a tool
against coercion and disenfranchisement is our power.

Community & Solidarity

Community and Solidarity in mathematics, as defined by ethnic studies, see mathe-
matics as integral to activist movements for social justice. Ethnic studies is a pro-
cess that connects learning to the community and to the real world, acknowledging
the situated, embodied, and collective nature of learning and change. Mathematics
learning is not just experienced cognitively; it is a process that is lived, engraved in
students’ bodies and memories, and shaped by our histories, ancestors, and commu-
nities.

Resistance & Liberation

Resistance and Liberation in mathematics, as defined by ethnic studies, is the deter-
mination to resist & disrupt oppression. Ethnic studies mathematics projects engage
critical consciousness that moves toward praxis—students take action at the indi-
vidual and/or community level to create change in the world using mathematics.
Peoples of color find empowerment in the internalization of their own mathemati-
cal identities.

Intersectionality & Multi-
plicity

Intersectionality and Multiplicity in mathematics, as defined by ethnic studies, ex-
plicitly examines tensions at the intersections of identities and attends to broader
sociohistorical discourses that are at work. Rather than conceptualizing identities as
fixed and essentialized, identity is seen as a fluid, temporal spectrum shaped by so-
ciohistorical context.
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Dialogue: Ethnic Studies, Mathematics, and Healing

The framework of the five ethea of ethnic studies mathematics shared above
developed through sessions of dialogue, storytelling, and shared reflection on our
praxis as a collective of classroom teachers, mathematic educators, and community
activists. We continue the traditions of our ancestral heritage by storytelling here. We
invoke the cultural memories of how we process, of how we understand, of how we
listen and honor each other's brilliance through the form of dialogue. The excerpt
included was selected to highlight our own meaning-making and application of eth-
nic studies as a humanizing process for us, our students, and the readers. We began
meaning-making when Yeh asked the question, “How can the application of ethnic
studies in mathematics serve as a process of healing?”” Ethnic studies is not curricu-
lum; it is a pedagogy, a process that is lived. What follows is our conversation, a
living manuscript (Shor & Freire, 1987) of knowledge construction.

Shirude: My instinct is to go back to what I had said earlier: using
ethnic studies within mathematics changes the narrative of what
mathematics is, what it has been, and what it can be. Mathematics
is used all day long by every human being all the time, and we just
don't acknowledge these doers as mathematicians. Mathematics
has actually come from the same communities who have histori-
cally been told it was an accident. The things we hear, read, watch
in books or movies, would have you believing that these mathe-
matical wonders were accidents (Dewey, 1986), that the people
who created them didn't really recognize that they were doing
mathematics. But, like, how would you know? Why do you get to
decide it was an accident? Did you ask them? I can’t believe that it
was an accident, given how accurate the mathematics are, but that's
the narrative that's been told (Zinn, 1980/2015).

An easy example to contextualize this is to look at our students’
thinking in the classroom. Something that's commonly used with
mostly K-8 educators, but I wish K—12 teachers used, is number
talks. A simple explanation of what a number talk is you put up a
relatively simple arithmetic problem, for example 7 * 8, then you
ask students to figure out multiple different ways that answer could
be found. Finally, you ask students to share their way, and we
write down all of the different ways. The actual process has more
steps; I’m just giving a quick brief on it. By not just valuing but
encouraging multiple ways of solving this problem, we begin to
start changing the narrative of what is correct in math class (An-
derson, 2007). It’s small and it's not ethnic studies per se, but it's
kind of leaning into what we're talking about here because it
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changes the narrative that, well, 7 * 8 is 56, that's it. It starts to
break into “How are you thinking? Why do you think that way?,”
and it starts to lean into ethnic studies. The way that I leaned into
ethnic studies here was just talking about numbers.

And that math talk allows us to look at math history: how did dif-
ferent peoples learn and understand the idea of multiplication. It is
often taught as though its inception was a linear process from addi-
tion straight to multiplication. Perhaps there was more to it than
that. Maybe a student can understand multiplication far easier than
they can understand addition or repeated addition. Maybe patterns
that showed the commutative property were observed and then
connected with patterns regarding addition that were later ob-
served. When you consider both of those, you start to break down
the reality that the way we have often taught math isn't the only
way that things have been learned or discovered or created. This
becomes a healing process for children because it's freeing
(Fasheh, 1997); it literally frees their hearts and minds and souls
from the idea that the way that they think is right or wrong. Rather,
it encourages the idea that they are mathematical beings and the
way that they think and feel and learn is mathematical.

Rezvi: 1 have to wholeheartedly agree with what Shraddha is say-
ing. Mathematics is a human construct, a human invention, and
thus a way of knowing that belongs to all people. We know that
mathematics has powerful origins, for example, from the Islamic
world. The word “algebra” itself is Arabic and roughly translates
to “balance and completion,” which resonates for me as words of
healing in and of itself. Both this word and the word “algorithm”
come from one of the most brilliant mathematicians of the Islamic
world, al-Khwarizimi. We also know that the oldest library in the
world was founded by Fatima Al-Fihri, a Muslim woman in Mo-
rocco, in 859 A.D. (Siddiqi, 2018).

We don't typically learn this kind of history in our schooling—that
there was this great love across cultures and generations for learn-
ing and a profound respect for knowledge. We are forcefully pre-
scribed a very specific lens to look through and then internalize.
We typically learn about Fermat, Euler, Newton, Leibniz, Plato, as
if these were the sole owners and creators of mathematics. Their
contributions were valuable, but they weren’t the only inventors of
their findings.
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I am thinking about Rudine Sims Bishop’s work in literacy and her
call for books to function as windows, sliding glass doors, and
even mirrors that reflect the reader’s own experience.

I want mathematics, just like literacy, to reflect and honor its mul-
ticultural heritage of pathfinders and voyagers, of weavers and art-
ists, of predictors rather than the truncated version we are required
to teach in schools.

It reminds me of the words of Ezra Hyland, “Humans don’t make
our stories, but it’s our stories that make us human [paraphrasing
Amiri Baraka]... It’s not until we learn the stories of each other
that we are able to embrace our true humanity... When I know the
story of my people and my culture, that’s when I become human to
myself” (Jacobs, 2016, 18:00).

What are the mathematical stories we need for our own healing,
both individually and collectively, to become fully mathematically
human? Healing can happen when we can know our authentic
selves reflected in multiple modalities, not as a side story, nor as a
brief mention or a historical footnote, but rather a multidimen-
sional narrative that travels through space and time to center these
understandings. I think about the fact that I come from two people,
who came from two people before them, who came from two peo-
ple before them, and so on and so forth. If I use the powers of ex-
ponentiation to analyze this and simply go back sixteen genera-
tions, approximately 32,768 of my ancestors needed to breathe,
love, and live in order for me to be here, reflecting in this space
with you today.

k.

M i

ancestors ~ 2112
=

When we know our full stories, our intellectual origins, our inter-
dependent connections upon which these mutually shared knowl-
edges were built, we engage in healing the epistemological rup-
tures caused by the toxic diet of Western mathematical consump-
tion. I am ending my thoughts here on the brilliance of adrienne
maree brown’s thoughts on healing behavior:

“We are all the protagonists of what might be called the great turning, the
change, the new economy, the new world. And I think it is healing behavior, to
look at something so broken and see the possibility and wholeness in it. That’s
how I work as a healer: when a body is between my hands, I let wholeness pour
through. We are all healers too—we are creating possibilities, because we are
seeing a future full of wholeness.” (brown, 2017, p. 14)
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Incorporating an ethnic studies framework in our teaching praxis
offers a potential space for healing the brokenness currently stand-
ardized in mathematics education across the United States. This is
particularly true, I feel, for children navigating kindergarten
through 12th grade. I am stating explicitly that this is harmful to all
children because White children grow up thinking that only West-
ern mathematics has value and children of color grow up believing
the same. It is the same narrow narrative and must change if we,
too, are America.

Yeh: This is so powerful! This makes me think of a quote from bell
hooks that defines for me ethnic studies. As bell hooks (1989) re-
minds us, the journey of naming and reclaiming who we are is a
space of healing and radical opening: “We are transformed individ-
ually, collectively, as we make radical creative space which af-
firms and sustains our subjectivity, which gives us a new location
for which to articulate our sense of the world” (p. 23). What you're
describing here goes beyond curriculum, beyond the replacing of
Eurocentric curriculum with one that is “non-Eurocentric,” beyond
ethnomathematics (D’ Ambrosio, 1985), or of studying mathemat-
ics in student communities. It’s about reorganizing knowledge,
curriculum, and processes around questions that are central to the
well-being of communities of color.

As an immigrant and a person of color in the U.S., I never felt a
sense of belonging because I was always invisible—the stories, the
contributions, ways of thinking and being of folx of color have
been erased. Ethnic studies is healing because for too many of our
students of color, it has been cultural erasure. Valenzuela (1999)
describes this process as subtractive schooling. In the mathematics
classroom, erasure occurs through denial of our history. The vast
majority of discussions on the origins of mathematics and science
include only the Greeks, Romans, and other Western populations.
Yet, Africa is home to the world’s earliest form of mathematical
thinking and the first known use of measuring and calculation,
confirming the continent as the birthplace of both basic and ad-
vanced mathematics. Sharing the true roots of mathematics history
should be part of the mathematics curriculum.

Culture also goes beyond race/ethnicity but applies to multiple so-
cial identities. My oldest child is multiply marginalized (An-
namma et al., 2013) as a dis/abled young woman of color. When
we think of mathematics as being only one way, following a set of
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rules, only expressed verbally or in written form, and when she
never sees herself in the context or the text of the problems posed,
it is an act of violence to her. It silences her, and it makes her feel
as she shouldn't and doesn’t belong in our math classrooms. By
honoring her ways of problem solving, her choice of modalities in
expression and engagement and of mathematics as embodied
(Lakoff & Nuifiez, 2000), this is also ethnic studies mathematics.
Marginality is often described as imposed by oppressive structures;
however, marginality is much more than a site of deprivation... it is
also the site of radical possibility, a space of resistance (hooks,
1994). Those are the margins; we fight Whiteness and oppression
daily, and our ancestors and our youth have fought this for so long.
They hold the key to changing our current state of oppression in
math education. They've been disrupting, organizing, and creating
change. Let’s look to them for guidance.

Martinez: One word that comes to mind is multiplicity. Multiplic-
ity as it relates to identity, fragmentation, and healing that requires
us to embrace the complexities of identity in being okay that we
cannot assume a specific order to identity development. As such, I
want to make sure to honor a lot of women of color whose theoriz-
ing around multiple identities has led to ways of resistance, trans-
formation, and healing (Torre & Ayala, 2009). For me history is
important, and I was listening to the new Nas album, and he states
“the stupidest part of Africa produced Blacks that started Alge-
bra—proof, facts—imagine if you knew that as a child” (2020,
0:43). Even though I do not like saying anyone or thing is stupid, I
found it powerful, as it relates to reclaiming your history and the
role history has in making an individual's multiple futures. If we
dive deeper, math is already a part of our ancestors, along with the
intergenerational knowledge being described with Cathery’s story.
I like what was mentioned earlier about ethnic studies, that it's not
just ethnomathematics, it is a reflection upon who is centered. Note
ethnomathematics emerged in the academy, and, yes, D’ Ambrosio
considered himself a Freirean and he did amazing work, but it’s
not truly centered with the people because we cannot ignore the
privilege that comes with being in the academy. We begin to differ
in the multiplicity that each of us bring. I am glad we have differ-
ent experiences from teaching teachers in the university, to our
community work, and especially in Shraddha being a current eth-
nic studies high school teacher, which ties back to the multiplicity
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being multiple modes to connect with others in developing our col-
lective identities.

Cathery, your story reminded me of a counseling session where |
was asked what do I think I deserve and responded with tears. It
took years to realize that I do deserve to be happy in this world,
and I feel ethnic studies can provide an opportunity for such
growth in others. People deserve to know that they come from
mathematics (Freire et al., 1997). One final thing, ethnic studies is
a connection to the indigenous history, to the indigenous people
across the world. This allows us to spiritually heal in reconnecting
to our ancestors and their spirituality (Anzaldua, 1987). The cos-
mology of many indigenous people did not even have a direct
word for mathematics because mathematics was part of their eve-
ryday being (Leén-Portilla, 1963/2012). Mathematics is another
energy that can connect us to other people and to the natural world.
No person can be complete in terms of their identity development
without acknowledging that mathematics is already a part of them
and thus contributed to their identity development.

Shirude: First, thank you, Ricardo, for sharing that really deep per-
sonal story about your life. It inspired me to think about the ways
mathematics has impacted my life. I remember my K-8 experi-
ence: | love mathematics! It is so fun, it is so easy, it just makes
sense. I don’t need to try hard at any of it. I’'m in a multi-age class-
room, grades 1-3, and when second grade comes around, the first
graders show up, and I'm like, “Let me show you how it's done
here.” I guess it was another reason I decided I wanted to be a
math teacher. So much of it was just, you know, I had only really
experienced two years of school, and I still had a big love for math
and specifically teaching it.

My grandfather was a math teacher in India, and your last state-
ment reminded me of him because of the idea of mathematical en-
ergy. My grandpa didn't say a whole lot, he was a very thoughtful
man. [ was in second grade, and I taught him how to do a Sudoku
puzzle. He had never done one before; it wasn't something he
knew about, and I taught him how to do it! And literally, every day
since [ was in second grade until he died when I was a senior in
college, he did a Sudoku puzzle, every single day for 15 years. I re-
member this and think, “I had that level of impact on his life, every
single morning, simply by teaching him when I was 8 years old
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how to do a Sudoku puzzle.” Like, wow! It's that mathematical en-
ergy you're talking about: teaching him, nothing crazy, simply how
to do a puzzle. But, it changed his daily life for the rest of his life,
and it inspired me as an eight-year-old. If I can teach this math
teacher something about math, then I can change the world. I'm go-
ing to be a math teacher! I literally changed the daily existence of
my grandfather’s life as an 8-year-old by teaching him something
so simple. It is that mathematical energy you talked about; no one
would think that I had necessarily changed anything at the time,
but my grandfather’s energy changed. I felt it. And what I had felt
was that exact phrase that you use: mathematical energy. That just
speaks to me so much...

I was so inspired as a kid, filled with mathematical energy. Then I
hit high school, and that passion just shattered. I was like, “I'm not
a mathematician. I can't do this.” I struggled so much! But I also
just loved it so much that I kept pushing through. Then I got to col-
lege. I was studying to become a teacher. I was told by the middle
school math teacher that I was working with when [ was 18 years
old (they wouldn’t put me at the high school because I look too
young or something), she straight up told me, “You should really
just consider switching to be an elementary school teacher. No
one's going to respect you here, you look like one of the kids.” I
don’t know why she didn’t respect me as a math teacher, she didn’t
really get to know me. But, ultimately, I didn’t argue or say any-
thing against what she said to me, probably because I was too
afraid or I believed I was too young or too quiet to say anything. I
don't even remember all the reasons anymore. But, really, it was
her mathematical energy that just demoralized, dehumanized, me
and made me agree with her. It was an act of violence. It was her
saying without saying it: “You are not a mathematician, the way
you do things is not real or true or good enough for math educa-
tion. You think puzzles are fun? Go teach the kindergarteners;
they'll love that.” As though, if they're learning different ways to
live life, they're not learning.

All of that comes from ways of knowing. Ways of knowing are so
deeply rooted to energy, somehow, that we see humanity and the
ways in which we learn and live through that lens (Cruz, 2001).
Mathematical energy and ways of knowing—I love those phrases
forever, and I think I said them a hundred times in the sentence.
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Martinez: 1 feel like you just described what ethnic studies is. It
cultivates and takes the beauty that is mathematics and refines it
into love. Love amongst the people. Your story about math made
me feel a deep sense of love, and thank you for sharing that.

Conclusion

Our paper structure and the discussion above pivots from what counts and what
is traditionally considered excellence in educational research. This is an intentional
act to challenge the essentialization, individualism, and competition pervasive in the
field of mathematics education. The dialogue serves as an example of ethnic studies
mathematics in practice, emphasizing its collective process. Knowledge is co-con-
structed in dialogue and through story-sharing; thus, acknowledging the centrality of
context, communities, histories, relationships, interactions, and connections in learn-
ing. It is only with others are we able to identify structural and internalized oppression
and to dismantle these structures in mathematics education by naming them, ques-
tioning their existence, and then envisioning and working towards alternatives
(Boggs, 2012; Freire, 1968/1970, 1998).

Ethnic Studies mathematics is grounded in radical love—love for self, our an-
cestors, and the communities we serve. The process of healing begins as we center
on the stories (and mathematics) of Black, Indigenous, and people of color forgotten
and forcibly erased (Banks, 2008; Dingle & Yeh, in press; Rangnath et al., in press;
Rezvi et al., 2020), creating a transformative space in which mathematics education
can be humanizing by providing a panorama of what is and has always been mathe-
matics. In this paper, five ethea—identities, narratives, and agency; power and op-
pression; community and solidarity; resistance and liberation; and intersectionality
and multiplicity—are shared. Birthed from our conversations and the sharing of our
stories as mathematics teachers, mathematics educators, and community organizers,
the process of developing the ethea of ethnic studies mathematics contributed to our
own healing. We ask our readers to consider the same. How does the doing, teaching,
learning, and studying of mathematics lead to healing for you, for students, and for
our communities?

bell hooks says, “I came to theory because I was hurting... to grasp what was
happening around and within me. I saw in theory a location for healing” (1994, p.
59). We share our stories as sites of healing, but they are also sites of theory and
contribution. Our educational journeys and commitments have important implica-
tions for mathematics education, which from its origin has never been neutral but
instead has been invested in maintaining particular perspectives and realities while at
the same time rendering invisible others (Patel, 2016). There is wisdom in our stories
and the stories of our students, teachers, and teacher educators of color whose voices
are too often silenced in our field. How we communicate our experiences, listen to
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We are speaking to the silenced you

we who keep us safe

May the past inform the present

May the present transform the future

May your ancestors guide you

You who come from big shoulders

You with the wind whistling in the ribcage of your heart
May there be patience, may there be guidance

From above and below—

I wish we were not being sacrificed this way
I wish our society loved us
What would the world be like?

I wish people would love math
like they love their mother
like they love their children
As a source of strength, wisdom, and courage.
Do we have to love math?
Is it not enough to love humanity?
A first attempt at an answer
Our humanity is inextricably tied
To our mathematics
Like Moon and Sun
Our orbits always connected with one another
May this dance grow ever brighter.
— Sara Rezvi & Shraddha Shirude, “A
Prayer for Healing and Rupture”
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them, make meaning of them, study them, and share them allows for mathematics
education as a field to advance, interrupt, and create alternatives outside of this de-
liberate design of domination.

Ethnic studies mathematics is an epistemology and a pedagogy grounded in
radical love. In other words, it is a commitment to the life work for individual and
social transformation. We ask the reader to take time to focus on radical love (Davis,
1990) in the mathematical spaces you occupy and consider how to challenge and
transform what is considered “correct” math or “valid” research and envision healing.
We close this piece in meditation and blessing.
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