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Designing Math Classrooms for Equity:
Intersecting Critical Theories With Powerful
Instruction to Create Critically Inclusive
Mathematics

Rachel Saperstein McClam
Johns Hopkins University
Abstract

Despite a widespread recognition of the need for greater equity in
mathematics, inequities persist in the subject for those historically marginalized in
mathematics—such as students of color, students labeled as English learners,
students labeled with a dis/ability, and women. In this paper, I argue that equity
can only be achieved via an integrated understanding of the ways in which
mechanisms of oppression have served to exclude students in education writ large
and in mathematics specifically. Drawing on the framework of Critical Inclusion
(InCrit), I aim to integrate efforts seeking to dismantle such mechanisms—
including racism, linguicism, colonialism, ableism, and the specific exclusionary
culture of mathematics—into a unified whole. I contend that this vision of critically
inclusive mathematics might offer a vehicle by which to envision an emancipatory
mathematical future for all students.

Keywords: mathematics equity, mathematics education, emancipatory education,
InCrit, teacher development

Achieving greater equity in mathematics is widely recognized as a need;
therefore, policymakers and organizations supporting education often state it as an
objective of their work. For example, California’s newest Mathematics Framework
states that a core goal of the document is to “ensure equity and excellence in math
learning so that all California students become powerful users of mathematics”
(California Department of Education, 2023, p. 1). The National Council of Teachers
of Mathematics recently published a book series titled Access and Equity:
Promoting High Quality Mathematics (Crespo et al., 2018), whereby equity is made
central to the pursuit of mathematical excellence. The Gates Foundation centers
their educational funding efforts on mathematics, writing that, “too many K—12
students in the U.S.—especially Black and Latino students and students from low-
income backgrounds—experience mathematics as a barrier to success rather than
as a gateway ... we have made a 10—year commitment to focus on math instruction
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and outcomes as the cornerstone of student success” (Bill & Melinda Gates
Foundation, n.d., K—12 Education: Our Strategy section).

Despite this widespread focus, inequities persist for groups historically
marginalized in the subject, for example via disparate enrollment in higher level
courses (Tyson, 2011); unequal opportunities to learn rigorous mathematics
(Boaler, 2011; Tan & Kastberg, 2017); and underrepresentation in science,
technology, engineering, and mathematics (STEM) fields that require high
mathematics competence (Aviolo et al., 2020; Estrada et al., 2016; Lambert & Tan,
2017; Riegle-Crumb et al., 2019). For example, while approximately 30% of U.S.
men were employed in a STEM-related field in 2021, only 18% of women held
similar jobs (National Science Foundation [NSF], 2024). Similarly, while Black
and African American workers make up 11% of the U.S. workforce, only 8.2% of
that group is employed in a STEM occupation. Those percentages are similarly
disproportionate for Hispanic individuals, and disparities increase when
specifically considering higher skilled professions (NSF, 2024).

Furthermore, equity efforts in mathematics often leave students with
dis/abilities' out of the conversation, as they have historically not been considered
in discussions related to mathematics equity (Tan & Kastberg, 2017). There have
been recent calls for “cross-pollination” (Waitoller & Thorius, 2016, p. 366)—or
integration—of theories seeking equitable student thriving through both anti-racist
and anti-ableist lenses (Alim et al., 2017; Cruz et al., 2024; Waitoller & Thorius,
2016), with the recognition that racism and ableism are intertwined and so cannot
be fully understood in absence of one another (Annamma et al., 2013). Yet, much
of this cross-pollination work to date has been either content agnostic or theoretical
in nature (Alim et al., 2017), leaving space for practical and subject-specific
applications.

In this article, 1 take up these cross-pollination calls and apply them
specifically to K—12 mathematics. Mathematics is an especially critical site for this
work given its particular exclusionary culture (Louie, 2017) and location where
teachers often feel unclear about how to integrate culturally responsive education
efforts (Ladson-Billings, 2021; Marshall, 2023). I situate this work in the
conceptual framework of Critical Inclusion (InCrit; Cruz et al., 2024), which
theorizes how the integration, rather than fragmentation, of understanding about
entrenched oppressions might help connect theory to practice. Using an InCrit
frame, I extend the work into the mathematics space by calling for the integration
of InCrit with frameworks of rich mathematical learning (specifically, the Teaching
for Robust Understanding [TRU] framework; Schoenfeld & TRU Project, 2016) to
yield critically inclusive mathematics. 1 define critically inclusive mathematics
educators as ones who:

1. Understand the ways in which intersecting identities have served to
historically exclude students from rich mathematics learning spaces.

T use the term dis/ability throughout this piece when referring to framing that recognizes
dis/ability as a social construction. When referring to the medical model, specifically, I eliminate
the slash to underscore the normative nature of this model.



Critically Inclusive Mathematics 3

2. Believe deeply that rich mathematical learning is a right for every student
and that diverse identities represent an asset in the classroom rather than a
challenge to overcome.

3. Plan and execute lessons such that all students are engaged and have
ownership over rich, accessible, and relevant learning experiences.

To illustrate the third tenet, I propose a self-reflective planning tool that might be
used to support teachers and teacher educators in enacting such practices.

As I take up this work, advancing efforts to fully include those historically
erased in mathematics learning environments, I am cognizant of my own
positionality. A white, dominant-English-speaking, able-bodied woman, I do not
share many sociocultural identities with those I write about and will never fully
understand the experience of being multiply marginalized in dominant spaces. Yet,
I come to this place with over a decade of experience working as a mathematics
general educator and school leader in a special education-inclusive setting in
service to largely low-income communities of color, experiences which have
shaped my deep-seated conviction in the ability of every child to thrive in
mathematics and the importance of dismantling systemic barriers to that reality. By
centering such emancipatory ideas as culturally sustaining pedagogies (CSPs; Alim
et al., 2020; Paris, 2012; Paris & Alim, 2014), Universal Design for Learning
(UDL; CAST, 2024; Gordon, 2024), and dis/ability critical race theory (Dis/Crit;
Annamma et al., 2013)—which form the foundation of InCrit—and integrating
them into a subject that has historically resisted their inclusion (Ladson-Billings,
2021), I seek to grapple with historical oppressions present in mathematics and
resist essentializing the communities I aim to serve.

This paper proceeds as follows: I first discuss the theories and frameworks
from which this work draws. Then, I situate this call to action within previous cross-
pollinations between mathematics and equity-centered frameworks, explain why a
new iteration is necessary, and do so by expanding upon TRU (Schoenfeld & TRU
Project, 2016) through an InCrit (Cruz et al., 2024) frame. Next, I illuminate what
critically inclusive mathematics instruction might involve, via a series of questions
a teacher might ask themselves at various points in the instructional process.
Finally, I conclude with future directions for research and practical applications of
this work.

Conceptual Framework

To define equity in mathematics, I bring together two definitions in the
literature and describe equity as fairness in mathematical outcomes and rightful
presence in the classroom space. Rochelle Gutiérrez (2002) writes about equity as
fairness and describes it as the “erasure of the ability to predict students’
mathematics achievement and participation based solely on characteristics” (p.
153). Importantly, achievement is defined broadly to include elements such as
students developing strong mathematical identity, obtaining passing grades in
mathematics classes, taking mathematics courses past minimum requirements,
choosing and persisting in STEM majors in college, and achieving proficient
assessment results, among others.
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Calabrese Barton & Tan (2019), furthermore, conceptualize equity in
STEM as creating a space of rightful presence in the classroom and define it as
“legitimate membership in a classroom community because of who one is (not who
one should be), in which the practices of that community work toward and support
restructuring power dynamics toward more just ends” (p. 618). Rightful presence
is achieved through practices that legitimize, or make present, student experiences.
This may be through leveraging community expertise, giving legitimacy to issues
of inequity faced by students, or purposefully disrupting the guest/host mentality
that can exist in classrooms between those with and without power. While their
work was conceptualized for science education, it applies equally to mathematics.
Together, these definitions paint a picture of equity in mathematics that must be
understood both at the level of classroom experience and of overall success in the
subject.

Each definition was originally understood to be related to the need for racial
and linguistic justice in mathematics. Yet, ableism is an equally pernicious structure
in U.S. society (Hehir, 2002), and racism and ableism are inextricably linked as
exclusionary practices (Annamma et al., 2013). Taking up calls for the integration
of such practices in educational equity efforts (Cruz et al., 2024), I extend these
definitions to encompass equity as fairness and rightful presence for students
excluded due, but not limited, to racism, linguicism, ableism, and colonialism in
mathematics. To more fully understand this intersection, I first frame the
exclusionary culture that pervades education broadly and mathematics specifically,
as mathematics is an especially urgent site for equity-based reform efforts.

Critical Inclusion

Critical theories in education illuminate the embedded exclusion that
underlies our education system and advocate that efforts toward equity cannot be
understood without such an acknowledgement and subsequent dismantling of
systems of oppression (Annamma et al., 2018; Kolzeski, 2020; Ladson-Billings &
Tate, 1995). Critical race theory in education, for example, contends that: (a) race
is a significant factor in the United States, (b) U.S. society holds property rights as
central, and (c) educational inequities might be better understood when considering
race and property together (Ladson-Billings & Tate, 1995). The U.S. education
system was constructed via a lens of whiteness, with white cultural norms forming
the foundation of school-based practices. In this way, education serves to exclude
students of color on the basis of race as property and via areas such as curriculum
development, instructional pedagogy, assessment practices, funding inequities, and
desegregation failures (Ladson-Billings, 1998). For example, official curriculum
materials used by districts (e.g., nationally developed textbooks) and high stakes
assessments administered at the state level are often written via a dominant (i.e.,
white, middle-class) perspective, leaving the incorporation of culturally responsive
pedagogies and practices up to individual teacher dispositions and implemented
aside from what students must demonstrate on the state test.

Dis/Crit (Annamma et al., 2013) extends this work into dis/ability studies
and contends that conceptions of dis/ability cannot be understood in absence of
race. Yet, the field of special education often fails to grapple with dis/ability
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studies’ framing of dis/ability from a social perspective, preferring instead to adhere
to a medical model of disability (Connor, 2019). In doing so, special education
researchers often simultaneously operate from a race neutral place, failing to
recognize the ways in which the social construction of dis/ability and race work in
tandem to exclude students from rich, rigorous learning experiences. InCrit seeks
to recognize the interlocking nature of racism, linguicism, and ableism and to
interweave these exclusionary mechanisms together to create a holistic picture of
what is required for all students to access high quality learning experiences.

Specifically, InCrit answers calls to cross-pollinate frameworks for racist
and ableist emancipation (Waitoller & Thorius, 2016) and to use such work to form
“strategic alliances against exclusion” (Alim et al., 2017, p. 7). Given their largely
siloed nature to date (Cruz et al., 2024). InCrit does so by putting forth two
components: (a) the prerequisite of viewing student variability (in terms of identity
and ability) as an asset, and (b) the requirement to provide all students (especially
those typically marginalized in education spaces) with “relevant, responsive,
rigorous learning” (Cruz et al., 2024, p. 82). This requires “dismantling the myth
of the typical child” (i.e., the concept that there exists a child who is average or
normal in all ways; Baglieri et al., 2011, p. 2122) and thinking together, rather than
separately, about how students have been excluded from meaningful learning based
on their atypicality.

While InCrit provides a content-agnostic framework for creating
meaningfully inclusive learning experiences for students, mathematics requires
specific attention in this regard. As a subject especially plagued by intersecting
forms of oppression, mathematics exists as a crucial site of exclusion from school
(Jorgensen et al., 2014). Examples include students of color at diverse schools being
labeled as underachievers and sorted into mathematics classes far below their
capacity (Ispa-Landa, 2013), or students identified with disabilities being subjected
to false inclusion experiences with placement in fixed-ability mathematics groups
within the general education classroom (Lambert, 2015), therefore learning
separately despite being in the same physical space as their white or able-bodied
peers. Additionally, despite decades of reform efforts (Schoenfeld, 2004) and many
educators who promote multiple ways of understanding, as we will see in a
moment, a persisting culture of exclusion in mathematics serves to privilege only
one right way of understanding the subject (Louie, 2017). Applied to the
mathematics space, InCrit might offer a path forward toward dismantling the
exclusionary culture and racist/ableist history that pervades mathematics. Let us
now explore mathematics as a persistent site of educational exclusion.

Mathematics’ Culture of Exclusion

Deficit views of marginalized students—those problematized in critical
educational theories—are pervasive in mathematics and serve to uphold racist and
ableist beliefs of students in the subject (Celedon-Pattichis et al., 2018; Lambert &
Tan, 2017). In addition to societal mechanisms of oppression that critical theories
seek to explain in education writ large, mathematics is further plagued by what
Nicole Louie (2017) called a “culture of exclusion” (p. 489). That is, it exists as a
particular site of gatekeeping against widespread academic success (Douglas &
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Attewell, 2017). What makes mathematics so problematic in this way? Reasons
span from ideological to pedagogical to structural.



Critically Inclusive Mathematics 7

Mathematics Exclusion as ldeological

One reason revolves around traditional ways we view the nature of
mathematics and how we come to know it as absolutist. through this lens,
mathematics is viewed as a fixed, isolated, and abstract body of knowledge (Ernest,
2009). In other words, mathematics is seen to exist as a discoverable truth that is
unchanging and composed of a collection of rules, understandings, and procedures
one must memorize. This onto-epistemology is contrary to the tenets of rightful
presence; if mathematics is a fixed, unchanging body of knowledge, then students’
ways of knowing have no place in the mathematics classroom. Furthermore, when
understood this way, grasping mathematics becomes elusive for many;
mathematics was historically understood as a subject only meant for mastery by an
elite few (Schoenfeld, 2004).

This lens similarly gives rise to a fixed view of one’s own ability in the
subject (Anderson et al., 2018; Li & Schoenfeld, 2019). Beliefs about mathematics
ability as fixed often result in the phrase, “not a math person.” Rarely would it be
accepted to hear someone say they just do not “do literacy.” Yet, it regularly goes
unquestioned when the conversation of mathematics skills arises, and people
dismiss their ability in the subject by citing a lack of affinity for it. It also relates to
the widespread prevalence of mathematics anxiety amongst people of all ages (see
Luttenberger et al., 2018). Even new teachers entering education suffer from
mathematics anxiety (Schwartz, 2023); this is not a problem relegated to past
generations. Students historically marginalized in mathematics, such as girls,
whose teachers are mathematically anxious, tend to perform worse in the subject
(Schaeffer et al., 2021). Furthermore, teachers of students as early as first grade
require deep mathematical content knowledge if students are to thrive academically
(Copur-Gencturk & Tolar, 2022; Hill et al., 2005). Mathematics anxiety and the
absolutist views of mathematics it often comes from represent a challenge plaguing
all grades. In general, such fixed views of mathematics, and the fixed beliefs they
engender, perpetuate a myth of a typical mathematics learner, rather than centering
the wvariability of approaches students naturally take toward understanding
mathematics.

Mathematics Exclusion as Pedagogical

Indeed, teachers who hold an absolutist view of mathematics tend to also
hold a transmission-oriented view of teaching it (Depaepe et al., 2020), which is
sometimes called a “sage-on-the-stage” approach. This kind of teaching involves
teachers feeding information to students and expecting them to replicate the steps
learned from the model or focusing solely on procedure-based learning. It is
consistent with the belief that there exists only one right way to solve mathematics
problems, further reinforcing the view that only some people—those who gravitate
toward that one right way—are good at mathematics (Boaler & Greeno, 2000;
Schoenfeld, 2022). To be sure, fluency and repeated practice hold an important
place in student learning and are linked to positive student outcomes (Jordan et al.,
2010; Karpicke & Roediger III, 2008). Yet procedural knowledge alone is not
sufficient for deep student learning (Sawyer, 2006).
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A constructivist approach to teaching, one which includes instructional
elements such as placing cognitive demand on students, facilitating metacognitive
moments, and supporting student agency and mathematics identity formation, is
more supportive of depth of understanding (Schoenfeld, 2016). Instruction which
provides students with opportunities to grapple with and make sense of complex
problems in multiple ways has been linked to student learning outcomes such as
completion of lesson goals (Lazonder & Harmsen, 2016) and assessment
performance (Blazar, 2015; Lazonder & Harmsen, 2016; O’Dwyer et al., 2015).
Furthermore, identity-forming instruction that develops students’ beliefs in
themselves as capable mathematicians acts as a protective factor in students’ pursuit
of academic goals and mathematics achievement (Houston II et al., 2020).

Yet, transmission-oriented-only approaches persist. Decades of reform
efforts in this vein have been met with fierce resistance and backlash (Schoenfeld,
2004), as well as a fear that such reform might harm rather than support student
learning (Becker & Jacob, 2000). As recently as 2024, about 50% of educators
report their belief that students should learn mathematics with a largely procedure-
based approach (Klein, 2024). While such a solely transmission-oriented approach
can be found anywhere, students from backgrounds marginalized in mathematics
are more likely to receive such instruction (Bush et al., 2020) and to be taught by
teachers with less experience, competence, and resources to be able to teach in a
more constructivist way (Depaepe et al., 2020; Schoenfeld, 2022). Furthermore,
even for teachers who aspire to utilize such inquiry-based methods, absolutist and
transmission-oriented approaches to mathematics still seep into teaching practices,
for example when algorithms are privileged over other solution pathways (Louie,
2017). Thus, the nature of mathematics instruction represents another critical
challenge.

Mathematics Exclusion as Structural

Mathematics’ culture of exclusion extends further into the structural nature
of course taking and the culture of tracking accepted as given in the subject.
Performance in algebra predicts future outcomes in mathematics and is often a
gatekeeper to graduation (Knuth et al., 2016). Thus, maintaining engagement in and
mastery of mathematics is critical to future success. However, mathematics is often
the place where students first disengage from their school experience (Boaler &
Staples, 2008), complicating this imperative. Although efforts to de-track schools
have yielded evidence of improved engagement and achievement (Boaler, 2011),
tracking in mathematics still often starts at a very early age. Even when tracking
takes a more flexible form, marginalized students can still end up sorted out of
advanced mathematics classes based on teacher/counselor recommendations, self-
perception of ability, or previously assigned (or not) gifted status (Tyson, 2011).
Returning to an earlier discussion, when students with disabilities are placed into
fixed-ability groupings (Lambert, 2015), or students of color take classes below
their capacity from an early age (Ispa-Landa, 2013), later sorting, however flexible
in name, out of advanced mathematics classes seems a foregone conclusion.
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InCrit in Mathematics as Antidote

In sum, exclusion in mathematics stems from broader beliefs about the
nature of mathematics, not simply a lack of teacher effort. Given this specific
context, critically inclusive mathematics efforts must interrogate its history and
teaching practices alongside more content-agnostic efforts toward transformation.
To take an InCrit stance to mathematics instruction, I integrate three existing
frameworks organized around social-justice pursuits and aimed at dismantling
exclusionary practices. CSP (Alim et al., 2020; Paris, 2012; Paris & Alim, 2014)
and UDL (CAST, 2024; Gordon, 2024)—frameworks upon which InCrit draws—
seek to dismantle educational inequities from the lenses of racism, linguicism,
colonialism (CSP), and ableism (UDL). TRU (Schoenfeld & TRU Project, 2016),
on the other hand, articulates a vision for rich mathematical instruction aimed at
overcoming mathematics’ particular exclusionary culture. I argue that integrating
these three frameworks might create a space for critically inclusive mathematics:
mathematics classrooms that support student success and exist as a site of rightful
presence for students who have historically been excluded from the subject. Let us
turn now to a brief description of each.

Culturally Sustaining Pedagogy

CSP (Alim et al., 2020; Paris, 2012; Paris & Alim, 2014) is a theory situated
in the asset-based pedagogy tradition: a collection of theories seeking to eliminate
deficit-based perceptions of students of color and shift to teaching approaches that
recognize their strengths in the classroom (Celedon-Pattichis et al., 2018). Such
approaches have been found to support student outcomes such as increased
motivation, interest, perception, confidence, and ability to engage in rich discourse
(for areview, see Aronson & Laugher, 2016). CSP iterates on previous conceptions
of culturally relevant pedagogies and practices (e.g. Gay, 2018; Hammond, 2014;
Ladson-Billings, 1995) and seeks to create a cultural pluralism in education where
students’ cultural and linguistic practices are centered. It articulates three points of
departure from prior iterations of asset-based pedagogies (Paris & Alim, 2014).
CSP seeks to (a) iterate on prior ways that asset pedagogies have been understood,
(b) recognize the ways in which culture is ever-changing, and (c) develop critical
consciousness both externally and internally.

Regarding the first point of departure, Paris and Alim argue that previous
iterations of asset-based pedagogies have too often prioritized the goal of
supporting marginalized students to adhere to white middle-class norms.
Specifically, the authors argue that enactment of culturally responsive practices in
schools has thus far not sufficiently centered student ways of being. Instead, CSP
seeks to “explore, honor, [and] extend...heritage and community practice” (2014,
p. 86). It aims not to adopt an asset lens to shape students of color into their white
peers, but rather to sustain their communities’ ways of being as a pluralistic goal in
and of itself.

The second point of departure calls for practices that recognize how culture
evolves, rather than solely seeking to understand traditional cultural expressions.
The danger in the latter is that connections drawn between culture, language, and
race become essentialized, rather than allowing space for change. Instead, CSP asks
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educators to embrace the dynamic nature of communities. Finally, Paris and Alim
(2014) call for a critical reflexivity not only outward, but also inward, arguing that
problematic elements of youth culture must be contended with in the same way that
white supremacist culture is undone in the first two points. Together, these three
points of departure work in concert to imagine a path toward dismantling racial and
linguistic hegemonic structures as they currently exist in schools. Considering
equity as rightful presence, creating a learning space steeped in CSP serves to
legitimize student membership, restructure the power dynamics, and shift whose
knowledge and participation are valued in that space. It serves to share power
amongst the learning community, and to allow students to bring their full selves to
the learning environment. In mathematics, this requires undoing the link between
whiteness and smartness (Ladson-Billings & Tate, 1995) by centering the multiple
ways that mathematics can be reasoned about and understood.

Universal Design for Learning

Where CSP seeks to dismantle educational racism and linguicism, UDL
(CAST, 2024; Gordon, 2024) theorizes how to achieve such ends for neurodiverse
learners and seeks to dismantle ableism in education. It articulates three avenues by
which learning might become more accessible to all students by design: via
designing for multiple means of engagement, multiple means of representation, and
multiple means of action and expression. Engagement relates to learning affect and
addresses the question, “Why should I care about this?” Representation relates to
recognition in learning and provides learners varied opportunities to understand
what is being taught. Finally, action and expression connect to the varied ways
learners might accomplish a task.

UDL has been operationalized more frequently in special education training
programs and largely inadequately in general education venues (Vitelli, 2015);
therefore, a misconception about UDL is that it is synonymous with the special
education concept of differentiation, which is the idea that instruction should be
tailored to individual student need (Tomlinson, 2000). Certainly, the ability to
differentiate instruction to meet students where they are is an important teaching
tool. However, UDL shifts the focus from differentiating a set curriculum to re-
imagining the curriculum altogether, conceptualizing learner variability as
expected and seeking to plan for such variability on the front end, rather than the
back end, of instruction. Rose and Meyer (2002) write that “barriers to learning are
not ... inherent in the capacities of learners, but instead arise in learners’
interactions with inflexible educational materials and methods” (p. vi). UDL
challenges the understanding of dis/ability as a fixed construct (Artiles et al., 2016)
by instead viewing curriculum as disabling. In other words, false conceptions about
who can or cannot access curriculum might be unraveled with a radical re-
examining of how learning is approached through the lens of expecting and
planning for learner variability. In mathematics, this requires challenging the notion
that mathematics ability is fixed and that there is only one right way to solve
problems. It further requires abandoning the idea that mathematics is meant for
mastery by only a few.
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Teaching for Robust Understanding

The TRU framework is founded on decades of research in powerful and
ambitious mathematics instruction: instruction that supports students to become
expert problem solvers and mathematicians (Schoenfeld, 2022). It illuminates five
elements that matter most for rich mathematical learning to occur: (a) the math, (b)
cognitive demand, (c) equitable access to content, (d) agency, ownership, and
identity, and (e) formative assessment (Schoenfeld & TRU Project, 2016).

The first element relates to the rigor and depth of the mathematics students
are learning. If the actual content does not support students to become
knowledgeable about mathematics and develop the habits of expert
mathematicians, it is not worthy of student time. Cognitive demand, which is
related to the concept of productive struggle in mathematics, refers to whether and
to what degree students are expected to use mathematics to understand situations
and develop solution pathways (Hiebert et al., 1996). In other words, if the
mathematics is rigorous but students are spoon-fed all the steps, the lesson does not
support rich learning. Equitable access to content deals specifically with equity
pursuits in mathematics. It calls for classrooms where all students are able to be
actively engaged in the content, which is an important element for student learning
(Fung et al., 2018). If only some students (especially students who are traditionally
viewed as good at mathematics) are expected to be meaningfully involved, the
depth of the mathematics and the amount of cognitive demand placed on students
falls short. The fourth element (agency, ownership, and identity) recognizes the
importance of students believing in themselves as mathematicians and having
agency over their learning (Gutiérrez, 2012). Such a belief is related to future
success in mathematics-related fields (Stinson, 2008). Finally, the formative
assessment element recognizes the importance of responding to student thinking
during instruction and adjusting instruction based on where students are. To do so,
educators must have skill in attending to and making sense of student reasoning
(i.e., teacher noticing; see van Es & Sherin, 2024).

Taken together, the elements in the TRU framework synthesize multiple
important literatures related to what makes for powerful mathematics learning, and
they provide a blueprint for the kinds of learning experiences that will support
students to thrive in mathematics. Yet, as written, the framework is situated within
the dominant educational paradigm. To achieve a critically inclusive vision of
mathematics, the system itself must also be transformed (Paris, 2021). Doing so
might be achieved with a cross-pollination between mathematics-specific equity
pursuits and ones that seek to overcome the hegemonic structures currently in place
in our education system.

Toward a Critically Inclusive Mathematics Practice
Certainly, I am not the first to call for an integration of equity-based
frameworks with mathematics teaching ones. Culturally responsive mathematics
teaching (CRMT; Aguirre & del Rosario Zavala, 2013) and culturally sustaining
mathematics teaching (CSMT; Civil et al., 2019) and are two such examples.
CRMT rests on the intersection between knowledge of constructivist mathematics,
asset-based knowledge of students and communities, and development of a critical
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consciousness about mathematics and society (Aguirre, 2009). CSMT, similarly,
directly applies CSP to mathematics and calls for: (a) developing student identities
as capable mathematicians—while simultaneously maintaining their individual
identities—and (b) fostering a critical consciousness within and amongst a group
of mathematics learners (Civil et al., 2019). CSMT has remained largely theoretical,
and there exists a paucity of research setting CSP specifically within a mathematics
teaching and learning setting (Civil et al., 2019). On the other hand, Aguirre and
del Rosario Zavala (2013) made important contributions to the field by developing
a practical lesson analysis tool for the implementation of CRMT in the classroom.
The tool, which comprises eight dimensions, supports integration of equity and
mathematics frameworks into a cohesive whole.

Taking these pursuits as a starting place, further work can be done to
meaningfully incorporate anti-ableist efforts with the work done thus far to bring
anti-racist and anti-linguist movements into the mathematics space. Until now,
studies have lacked a meaningful integration between race and dis/ability (Tan et
al., 2022; Waitoller & Thorius, 2016). InCrit takes up this mantle and provides a
lens by which such an integration might occur between CSP and UDL. By applying
an InCrit lens, prior work might be extended to understand ableism as an equally
important mechanism of oppression to overcome. Importantly, however, adopting
a critically inclusive stance may occur in absence of, in addition to, or integrated
with, efforts to dismantle the culture of exclusion specific to mathematics. In other
words, a teacher might (a) either aim for critically inclusive teaching or rich
mathematics instruction (but not truly both), (b) see these efforts as additive and
therefore potentially overwhelming, or (c¢) view such efforts as integrated and
mutually reinforcing of each other (see Figure 1 for an illustration).

Adopting an InCrit stance absent a rich mathematical frame, for example,
might result in a teacher who is steeped in equitable practices but does not deeply
understand how the mathematics content builds and connects, or who approaches
equitable mathematics teaching without problematizing the primacy of certain
solution pathways. On the other hand, a teacher deeply committed to robust
mathematics instruction might attempt to meet all students where they are without
dismantling the typical learner paradigm and communicating that where they are
holds inherent expertise. They might see student variability as a necessary element
of teaching to overcome, rather than an asset to the classroom. A teacher who
understands InCrit and TRU as additive may steep themselves in both frameworks,
but view each as a separate element to attend to in their teaching. In a climate where
teachers regularly report feelings of overwhelm and burnout (Marken & Agrawal,
2022; Pressley, 2021) and where mathematics positions suffer from some of the
highest shortage rates nationwide (Sutcher et al., 2019), continuing to add “just one
more thing” is untenable. Instead, by integrating InCrit with TRU, I aim to extend
past frameworks to illuminate the ways in which both efforts are equally integral
and inextricably linked aspects of emancipatory efforts in mathematics.
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Figure 1
Integrating InCrit and Rich Mathematical Learning

Critically Inclusive Mathematics
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identity development
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‘meets students where
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Challenge normative
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Note. Critical Inclusion from Cruz et al. (2024). Robust Mathematics Instruction from Schoenfeld and the TRU Project (2016).
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Conceptualizing Critically Inclusive Mathematics

Critically inclusive mathematics seeks to integrate InCrit and TRU in order
to develop educators who: (a) understand the ways in which intersecting identities
have served to historically exclude students from rich mathematics learning spaces,
(b) believe deeply that rich mathematical learning is a right for every student and
that diverse identities represent an asset in the classroom rather than a challenge to
overcome, and (c) plan and execute lessons such that all students are engaged and
have ownership over rich, accessible, and relevant learning experiences.

Equity-centered pedagogy is a way of being and a continual process of
becoming, not simply a set of practices one can follow (Ladson-Billings, 1995). As
such, the first two tenets I outline here are less about a specific process and more
about the development of a liberatory praxis (Freire, 1970/1993). To teach in such
a way that critically includes students in mathematics learning, one must first
understand the ways that “interlocking mechanisms of exclusion function as
gatekeepers” in mathematics (Cruz et al., 2024, p. 69). This requires teachers to
build a critical consciousness about, for example, the interconnectedness between
race and special education identification (Cruz et al., 2021) alongside an
understanding of differential mathematics instructional strategies and placements
(Tan & Thorius, 2018), as well as differential mathematics outcomes (Judge &
Watson, 2011) between students with dis/abilities and their non-dis/abled peers, in
order to problematize calls for more special education identification as the solution
to student challenges. Without such an understanding, any action toward
dismantling such exclusion exists by chance alone. One must also hold a personal
set of beliefs in the potential for all students to succeed. Teacher expectations are
not only predictive of student learning (de Boer et al., 2018), but they also act as a
protective factor in student mathematics persistence (Houston et al., 2020). Without
a personally held conviction in the rightful presence of all students in the
mathematics classroom and the potential for fairness in mathematical attainment,
any set of teaching practices—no matter how aligned to equity they may be—will
fall short of emancipatory change.

We arrive, then, at the third tenet. Following in Aguirre and del Rosario
Zavala’s (2013) footsteps, I offer a reflection tool teachers might utilize in their
planning when considering such interlocking mechanisms of exclusion as a
cohesive whole. In their work cross-pollinating CSP and UDL, Waitoller and
Thorius (2016) illustrate the intersection of these two frameworks by considering a
unit from four lenses: goals, materials, methods, and assessment. Using those
lenses, the authors consider how CSP and UDL might shape the entire instructional
process. I take up these four dimensions to integrate an InCrit lens with the tenets
of rich mathematics learning. Figure 2 displays this reflective tool.



Figure 2

Critically Inclusive Mathematics Lesson Reflection Tool

Questions
for Self-
Reflection

Goals
Do my lesson/unit goals...

e center learning on rich
mathematical content?

e contextualize mathematical
learning to a/l my students
and their identities?

e support students to use
mathematics to develop a
critical consciousness
about our world?

e create opportunities for
each student to find entry
points into the lesson goal?

® support each student to
deepen their understanding
to become knowledgeable
and flexible mathematical
thinkers?

e allow each student to
access a variety of
mathematical resources
and make strategic
decisions about which ones
will support their learning
that day?

Materials
Do my materials...

e center learning on rich
mathematical content?

e center al/l my students’
identities and ways of
being?

e engage each student in
thinking critically about
issues they care about using
mathematical reasoning?

e present each student with
opportunities to engage in
“productive struggle” to
make sense of important and
rigorous mathematical
ideas?

e challenge all learners to
make connections across
mathematical ideas?

e allow each of my students
to employ varied and
flexible strategies to support
their learning?
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Methods
In my lessons, do I...

build upon student strengths and
knowledge to promote rich
mathematical understanding for
each student?

privilege my students’ ways of
knowing?

help my students connect to the
discipline of mathematics?

reject the notion of prior skill or
proper behavior as a cost to access
rigorous mathematical learning and
instead create opportunities for all
students to contribute meaningfully
to the lesson?

position a/l students as sources of
expertise about the mathematical
content they are learning?

make a variety of supports readily
accessible, position al/l students as
capable of determining the tools
they need to succeed with
challenging mathematical
concepts, and value multiple
solution pathways to answer
mathematical problems?

Assessment
Do I use my assessments to...

deepen all students’
understanding of
mathematics?

privilege my students’
ways of knowing?

help students think
through real-world
mathematical problems
that matter to them?

allow me to understand
student thinking and
uncover where students
have mathematical
misconceptions?

provide feedback that
builds each student’s
capacity to be
metacognitive about their
strengths and areas for
growth?

allow for multiple means
of demonstrating
mathematical knowledge?
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Related to the first lens, teachers might consider whether lesson or unit goals
are contextualized to their students and allow all students to find both entry points
and additional depth in rich mathematical learning experiences. Engaging in such
reflections might result, for example, in teachers choosing to launch their units by
speaking to issues affecting their students as a way to build critical consciousness,
contextualize learning, and invest students in rich mathematical content. In the
Baltimore context, for instance, beginning a unit on trigonometric functions by
discussing the 2024 Frances Scott Key bridge collapse (Hughes, 2024) and its
impact on the Baltimore community might support student investment in
understanding the unit circle (which is key to understanding bridge engineering)
and factors related to the bridge collapse response and subsequent rebuilding plans,
thereby connecting mathematics to issues affecting our world. Simultaneously,
teachers might reflect on their teaching of the unit circle and approach it through
pattern recognition rather than memorization. Doing so might tap into students’
natural ability to understand patterns in mathematics, thereby supporting each
student to find an entry point to this complex mathematical concept and become a
knowledgeable and flexible mathematical thinker.

Similarly, materials and methods (lenses two and three) might be examined
from the perspective of their relevance and responsivity to all students, whether
they take a constructivist stance to learning mathematics, whether materials provide
varied access points such that each student can engage productively, and the extent
to which teaching methods position each student as having expertise to contribute.
This might, for example, involve teachers choosing one relevant task or question
from their district-selected curriculum to launch their lesson (instead of many
warm-up questions potentially included), providing opportunities for students to
grapple with the concept of the day through that task, and launching it as an
exploration and discussion first before providing any modeling or direct instruction.
Genuinely privileging multiple solution pathways would communicate that the
ways students naturally think about mathematics have merit, thereby building upon
strengths rather than deficits.

Furthermore, when teachers employ methods such as complex instruction
during instructional tasks (Boaler, 2006; Cohen & Lotan, 2014), where students are
positioned with equal status in the classroom despite differences in prior
knowledge, it rejects the notion of prerequisites as a cost for entry into the content
and centers learning on deep mathematical ideas and the connections between them.
For example, instead of requiring students to be able to solve equations expertly
before even reasoning about the meaning of the solution to a system of equations
(thereby relegating some students to remedial groups to repeatedly practice the
solving steps), introducing systems conceptually and embedded in a context that
matters to students, and creating materials that allow students to engage with
recognizing patterns between representations of systems solutions gives all students
an entry point. From an assessment standpoint (lens four), teachers might
interrogate whether their assessments center students’ ways of knowing, allow for
multiple ways of demonstrating mastery, work to build student capacity and
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expertise over time, and provide the teacher important information about
developing student understanding of the mathematics concepts.

Importantly, the tool is meant to be used as a cohesive whole. Reflecting on
the extent to which materials offer a constructivist approach to learning, for
example, only becomes emancipatory if those same materials are connected to
student identities and allow all students to find points of entry into them. The point
is not to see each question as additive, but rather to examine practice from a holistic
lens, whereby the total learning experience supports each student to thrive
mathematically. While a teacher might be more adept at one aspect of this than
others, critically inclusive mathematics requires that teachers plan, execute, and
assess lessons in a way that integrates these elements together. It would not be
sufficient for lesson execution to address participation patterns without also
addressing the notion that all students should be supported to participate in equally
rigorous ways. It would not be sufficient to provide multiple avenues to
demonstrate knowledge unless the knowledge students are demonstrating is steeped
in important mathematical ideas and habits. It would not be sufficient to engage all
students in productive struggle if the task does not center students’ ways of
understanding. None of it would be sufficient without a deep-seated belief in the
capacity of all students to engage in rich mathematical learning. To be sure, this is
no modest request. Even for teachers who are ready to enact such practices,
structural barriers such as limited planning time (Organisation for Economic Co-
operation and Development [OECD], 2022), inflexible curriculum (Valli & Buese,
2007), and inadequate resources (Condron & Roscigno, 2003) often add layers of
challenge. Yet, it is no less than what students deserve, so organizations looking to
take it up must contend with these barriers alongside classroom-focused efforts at
reform. Critically inclusive mathematics asks us to imagine a vision of mathematics
instruction not yet achieved, but no less necessary.

Future Directions

If we accept the premise that critically inclusive mathematics might
envision a future of mathematics that unravels the myriad forms of exclusion within
the subject today, where might we go from here? As does much of the work
applying CSP to mathematics (Civil et al., 2019) and cross-pollinating anti-racist
and anti-ableist frameworks (Alim et al., 2017), this framework is meant to offer
practical application but currently lives in a theoretical space. Future work should
test and refine it in practice. Much as Ladson-Billings (1995) did when theorizing
culturally relevant pedagogy, researchers might take an asset-based approach to
teaching by seeking out educators who are integrating anti-racist and anti-ableist
teaching well and endeavoring to understand what else those teachers are asking
themselves as they work to create critically inclusive spaces of mathematical
learning. Doing so would reveal elements currently missing from the critically
inclusive mathematics framework or reflection tool that should be added.

This framework might also be utilized in teacher development—both for in-
service and pre-service teachers—to help them develop this complex skill set and
understand changes to student learning outcomes. Applications to pre-service
teachers via teacher training programs are particularly salient, as the first two tenets
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of critically inclusive mathematics call for a foundational set of knowledge and
mindsets. If teachers can build this foundation even before entering the classroom,
they might be better equipped to enact practices aligned with the third tenet. The
critically inclusive mathematics framework might be introduced at the start of a
mathematics methods course, for example, as a set of guiding assumptions.
Subsequent readings throughout the course could then build student understanding
of the tenets embedded in critically inclusive mathematics. The lesson reflection
tool, as well, might be introduced when pre-service teachers are practicing with
lesson planning to provide them a set of guiding questions to follow as they
generate some of their first instructional plans. Feedback from instructors could
also pose questions for teacher candidates to consider using the tool.

From an outcomes lens, measuring student outcomes has often historically
been confined to standardized test scores. Equitable outcomes require a more
complex understanding of achievement and demand that we additionally define
success in terms of student engagement; attendance in mathematics class;
mathematics identity development, grades, and advanced course taking; among
others (Aronson & Laughter, 2016). Performance on standardized tests must not be
discounted given their prominent role in determining student futures in
mathematics, yet they offer only a partial representation of student mathematical
thriving (Gutiérrez, 2012).

Finally, future work might seek to hear from students to understand how
they define critically inclusive mathematics and how they experience classrooms
that attain such a vision. Education research and reform efforts too seldom hear
from students (Nobody Asked Me Campaign, 2022). Yet, if we endeavor to create
spaces where students feel rightfully present and where fairness in mathematics is
achieved, we must understand their experience in such a pursuit.

Conclusion

In his book Educating for Insurgency, Jay Gillen (2014) challenges
educators to begin from the assumption that students come to school with all the
tools they need to succeed. He writes, “to see the students as anything other than
desperately in love and desperate to learn is the schools’ worst error. Birds fly; fish
swim; people learn. Learning is how we survive and thrive, and is never avoided”
(pp. 164-165). In this paper, I sought to provide a frame whereby educators might
do just that: position students as experts in their own mathematics learning by
drawing on understandings of the intersectional nature of oppression to work with,
not for, students to create a space of mutual thriving. The set of questions presented
here might support teachers in developing this complex and multi-faceted skill set.
Inclusion into the current system cannot be the goal because the current system
rests on interlocking forms of oppression (Alim et al., 2017). Critically inclusive
mathematics instead offers a path forward toward reimagining what an inclusive
mathematics space, a space of rightful presence (Calabrese-Barton & Tan, 2020)
and fairness (Gutiérrez, 2002), might be.



Critically Inclusive Mathematics 19

References

Aguirre, J. M. (2009). Privileging mathematics and equity in teacher education:
Framework, counter-resistance strategies, and reflections from a Latina
mathematics educator. In B. Greer, S. Mukhopadhyay, A. B. Powell, & S.
Nelson-Barber (Eds.), Culturally responsive mathematics education (pp.
295-320). Routledge.

Aguirre, J. M., & del Rosario Zavala, M. (2013). Making culturally responsive
mathematics teaching explicit: A lesson analysis tool. Pedagogies: An
International Journal, 8(2), 163—190.
https://doi.org/10.1080/1554480X.2013.768518

Alim, H. S., Baglieri, S., Ladson-Billings, G., Paris, D., Rose, D. H., & Valente, J.
M. (2017). Responding to “Cross-pollinating culturally sustaining
pedagogy and universal design for learning: Toward an inclusive
pedagogy that accounts for dis/ability”: A Harvard educational review
forum. Harvard Educational Review, 87(1), 4-25.
https://doi.org/10.17763/1943-5045-87.1.4

Alim, H. S., Paris, D., & Wong, C. P. (2020). Culturally sustaining pedagogy: A
critical framework for centering communities. In N. S. Nasir, C. D. Lee,
M. McKinney de Royston (Eds.), Handbook of the cultural foundations of
learning (pp. 261-276). Routledge.

Anderson, R. K., Boaler, J., & Dieckmann, J. A. (2018). Achieving elusive
teacher change through challenging myths about learning: A blended
approach. Education Sciences, 8(3), 1-33.
https://doi.org/10.3390/educsci8030098

Annamma, S. A., Connor, D., & Ferri, B. (2013). Dis/ability critical race studies
(DisCrit): Theorizing at the intersections of race and dis/ability. Race
Ethnicity and Education, 16(1), 1-31.
https://doi.org/10.1080/13613324.2012.730511

Annamma, S. A., Ferri, B. A., & Connor, D. J. (2018). Disability critical race
theory: Exploring the intersectional lineage, emergence, and potential
futures of DisCrit in education. Review of Research in Education, 42(1),
46-71. https://doi.org/10.3102/0091732X18759041

Aronson, B., & Laughter, J. (2016). The theory and practice of culturally relevant
education: A synthesis of research across content areas. Review of
Educational Research, 86(1), 163-206.
https://doi.org/10.3102/0034654315582066

Artiles, A. J., Dorn, S., & Bal, A. (2016). Objects of protection, enduring nodes of
difference: Disability intersections with “other” differences, 1916 to 2016.
Review of Research in Education, 40(1), 777-820.
https://doi.org/10.3102/0091732X16680606

Aviolo, B., Chavez, J., & Vichez-Roman (2020). Factors that contribute to the
underrepresentation of women in science careers worldwide: A literature
review. Social Psychology of Education, 23, 773-794.
https://doi.org/10.1007/s11218-020-09558-y

Baglieri, S., Bejoian, L. M., Broderick. A. A., Connor, D. J., & Valle, J. (2011).
[Re]claiming “inclusive education” toward cohesion in educational



https://doi.org/10.1080/1554480X.2013.768518
https://doi.org/10.17763/1943-5045-87.1.4
https://doi.org/10.3390/educsci8030098
https://doi.org/10.1080/13613324.2012.730511
https://doi.org/10.3102/0091732X18759041
https://doi.org/10.3102/0034654315582066
https://doi.org/10.3102/0091732X16680606
https://doi.org/10.1007/s11218-020-09558-y

20 McClam

reform: Disability studies unravels the myth of the normal child. Teachers
College Record, 113(10), 2122-2154.
https:doi.org/10.1177/016146811111301001

Becker, J. P. & Jacob, B. (2000). The politics of California school mathematics:
The anti-reform of 1997-99. Phi Delta Kappan, 82, 529-537.

Bill and Melinda Gates Foundation. (n.d.). Our work: K-12 education.
www.gatesfoundation.org/our-work/programs/us-program/k-12-education

Blazar, D. (2015). Effective teaching in elementary mathematics: Identifying
classroom practices that support student achievement. Economics of
Education Review, 48, 16-29.
http://dx.doi.org/10.1016/j.econedurev.2015.05.005

Boaler, J. (2006). Urban success: A multidimensional mathematics approach with
equitable outcomes. Phi Delta Kappan, 87(5), 364-369.
https://doi.org/10.1177/003172170608700507

Boaler, J. (2011). Changing students’ lives through the de-tracking of urban
mathematics classrooms. Journal of Urban Mathematics Education, 4(1),
7—14. https://doi.org/10.21423/jume-v4ilal38

Boaler, J. & Greeno, J. G. (2000). Identity, agency, and knowing in mathematics
worlds. In J. Boaler (Ed.), Multiple perspectives on mathematics teaching
and learning (pp. 171-200). Ablex Publishing.

Boaler, J., & Staples, M. (2008). Creating mathematical futures through an
equitable teaching approach: The case of Railside School. Teachers
College Record, 110(3), 608—645.
https://doi.org/10.1177/016146810811000302

Bush, S. B., Roy, G. J., & Jackson, C. (2020). Catalyzing change in middle school
mathematics: Initiating critical conversations. National Council of
Teachers of Mathematics.

Calabrese Barton, A., & Tan, E. (2019). Designing for rightful presence in STEM:
The role of making present practices, Journal of the Learning Sciences,
28(4-5), 616—658. https://doi.org/10.1080/10508406.2019.1591411

Calabrese-Barton, A., & Tan, E. (2020). Beyond equity as inclusion: A
framework of “rightful presence” for guiding justice-oriented studies in
teaching and learning. Educational Researcher, 49(6), 433—440.
https://doi.org/10.3102/0013189X20927363

California Department of Education. (2023). The California mathematics
framework: Summary.

CAST (2024). Universal design for learning guidelines version 3.0 [graphic
organizer].

Celedon-Pattichis, S., Borden, L. L., Pape, S. J., Clements, D. H., Peters, S. A.,
Males, J. R., Chapman, O., & Leonard, J. (2018). Asset-based approaches
to equitable mathematics education research and practice. Journal for
Research in Mathematics Education, 49(4), 373-389.
https://doi.org/10.5951/jresematheduc.49.4.0373

Civil, M., Hunter, R., & Crespo, S. (2019). Mathematics teachers committed to
equity: A review of teaching practices. In D. Potari & O. Chapman (Eds.),



https://doi-org.proxy1.library.jhu.edu/10.1177/016146811111301001
http://www.gatesfoundation.org/our-work/programs/us-program/k-12-education
http://dx.doi.org/10.1016/j.econedurev.2015.05.005
https://doi.org/10.1177/003172170608700507
https://doi.org/10.21423/jume-v4i1a138
https://doi.org/10.1177/016146810811000302
https://doi.org/10.1080/10508406.2019.1591411
https://doi.org/10.3102/0013189X20927363
https://doi.org/10.5951/jresematheduc.49.4.0373

Critically Inclusive Mathematics 21

International handbook of mathematics teacher education (Vol. 1, pp.
243-273). Brill. https://doi.org/10.1163/9789004418875 010

Cohen, E., & Lotan, R. (2014). Designing groupwork: Strategies for the
heterogeneous classroom (3rd ed.). Teachers College Press.

Condron, D. J., & Roscigno, V. J. (2003). Disparities within: Unequal spending
and achievement in an urban school district. Sociology of Education,
76(1), 18-36. https://www.jstor.org/stable/3090259

Connor, D. J. (2019). Why is special education so afraid of Disability Studies?
Analyzing attacks of disdain and distortion from leaders in the field.
Journal of Curriculum Theorizing, 34(1), 10-23.
https://doi.org/10.63997/jct.v34i1.763

Copur-Gencturk, Y., & Tolar, T. (2022). Mathematics teaching expertise: A study
of the dimensionality of content knowledge, pedagogical content
knowledge, and content-specific noticing skills. Teaching and Teacher
Education, 114, 1-13. https://doi.org/10.1016/j.tate.2022.103696

Crespo, S., Celedon-Pattichis, S., & Civil, M. (2018). Access & equity: Promoting
high-quality mathematics. National Council of Teachers of Mathematics.

Cruz, R. A, Firestone, A. R., & Love, M. (2024). Beyond a seat at the table:
Imagining educational equity through critical inclusion. Educational
Review, 76(1), 69-95. https://doi.org/10.1080/00131911.2023.2173726

Cruz, R. A., Kulkarni, S. S., & Firestone, A. R. (2021). A QuantCrit Analysis of
Context, Discipline, Special Education, and Disproportionality. AERA
Open, 7(1), 1-16. https://doi.org/10.1177/23328584211041354

de Boer, H., Timmermans, A. C., & van der Werf, M. P. C. (2018). The effects of
teacher expectation interventions on teachers’ expectations and student
achievement: Narrative review and meta-analysis. Education Research
and Evaluation, 24(3-5), 180-200.
https://doi.org/10.1080/13803611.2018.1550834

Depaepe, F., Verschaffel, L., & Star, J. (2020). Expertise in developing students’
expertise in mathematics: Bridging teachers’ professional knowledge and
instructional quality. ZDM — Mathematics Education, 52, 179—192.
https://doi.org/10.1007/s11858-020-01148-8

Douglas, D. & Attewell, P. (2017). School mathematics as gatekeeper. The
Sociological Quarterly, 58(4), 648—669.
https://doi.org/10.1080/00380253.2017.1354733

Ernest, P. (2009). New philosophy of mathematics: Implications for mathematics
education. In B. Greer, S. Mukhopadhyay, A. B. Powell, & S. Nelson-
Barber (Eds.), Culturally responsive mathematics education (pp. 43—64).
Routledge.

Estrada, M., Burnett, M., Campbell, A. G., Campbell, P. B., Denetclaw, W. F.,
Gutiérrez, C. G., Hurtado, S., John, G. H., Matsui, J., McGee, R., Okpodu,
C. M., Robinson, T. J. Summers, M. F. Werner-Washburne, M., & Zavala,
M. (2016). Improving underrepresented minority student persistence in
STEM. CBE — Life Sciences Education, 15(3), 1-10.
https://doi.org/10.1187/cbe.16-01-0038



https://doi.org/10.1163/9789004418875_010
https://www.jstor.org/stable/3090259
https://doi.org/10.63997/jct.v34i1.763
https://doi.org/10.1016/j.tate.2022.103696
https://doi.org/10.1080/00131911.2023.2173726
https://doi.org/10.1177/23328584211041354
https://doi.org/10.1080/13803611.2018.1550834
https://doi.org/10.1007/s11858-020-01148-8
https://doi.org/10.1080/00380253.2017.1354733
https://doi.org/10.1187/cbe.16-01-0038

22 McClam

Freire, P. (1993). Pedagogy of the oppressed (M. B. Ramos, Trans.; 20%-
anniversary ed.). Continuum. (Original work published 1970).

Fung, F., Tan, C. Y., & Chen, G. (2018). Student engagement and mathematics
achievement: Unraveling main and interactive effects. Psychology in the
Schools, 55(7), 737-892. https://doi.org/10.1002/pits.22139

Gay, G. (2018). Culturally responsive teaching: Theory, research, and practice
(3" ed.). Teachers College Press.

Gillen, J. (2014). Educating for insurgency: The roles of young people in schools
of poverty. AK Press.

Gordon, D. (Ed.). (2024). Universal design for learning: Principles, framework,
and practice (2™ ed.). CAST.

Gutiérrez, R. (2002). Enabling the practice of mathematics teachers in context:
Toward a new equity research agenda. Mathematical Thinking and
Learning, 4(2-3), 145-187.
https://doi.org/10.1207/S15327833MTL04023 4

Gutiérrez, R. (2012). Context matters: How should we conceptualize equity in
mathematics education? In B. Herbel-Eisenmann, J. Choppin, D. Wagner,
& D. Pimm (Eds.), Equity in discourse for mathematics education:
Theories, practices, and policies (pp. 17-33). Springer.

Hammond, Z. (2014). Culturally responsive teaching and the brain: Promoting
authentic engagement and rigor among culturally and linguistically
diverse students. Corwin Press.

Hehir, T. (2002). Eliminating ableism in education. Harvard Educational Review,
72(1), 1-33. https://doi.org/10.17763/haer.72.1.03866528702g2105

Hiebert, J., Carpenter, T. P., Fennema, E., Fuson, K., Human, P., Murray, H.,
Olivier, A., & Wearne, D. (1996). Problem solving as a basis for reform in
curriculum and instruction: The case of mathematics. Educational
Researcher, 25(4), 12-21. https://doi.org/10.3102/0013189X025004012

Hill, H. C., Rowan, B., & Ball, D. L. (2005). Effects of teachers’ mathematical
knowledge for teaching on student achievement. American Educational
Research Journal, 42(2), 371-406.
http://doi.org/10.3102/00028312042002371

Houston II, S. L., Pearman II, F. A., McGee, E. O. (2020). Risk, protection, and
identity development in high-achieving black males in high school.
Journal of Research on Adolescence, 30(4), 875-895.
https://doi.org/10.1111/jora.12568

Hughes, T. (2024, March 26). Why did Francis Scott Key bridge collapse so
catastrophically? It didn’t stand a chance. USA Today.
https://www.usatoday.com/story/news/nation/2024/03/26/francis-scott-
key-bridge-didnt-stand-chance/73103213007/

Ispa-Landa, S. (2013). Gender, race, and justifications for group exclusion: Urban
black students bussed to affluent suburban schools. Sociology of
Education, 86(3), 218-233. https://doi.org/10.1177/0038040712472912

Jordan, N. C., Glutting, J., & Ramineni, C. (2010). The importance of number
sense to mathematics achievement in first and third grades. Learning and



https://doi.org/10.1002/pits.22139
https://doi.org/10.1207/S15327833MTL04023_4
https://doi.org/10.17763/haer.72.1.03866528702g2105
https://doi.org/10.3102/0013189X025004012
http://doi.org/10.3102/00028312042002371
https://doi.org/10.1111/jora.12568
https://www.usatoday.com/story/news/nation/2024/03/26/francis-scott-key-bridge-didnt-stand-chance/73103213007/
https://www.usatoday.com/story/news/nation/2024/03/26/francis-scott-key-bridge-didnt-stand-chance/73103213007/
https://doi.org/10.1177/0038040712472912

Critically Inclusive Mathematics 23

Individual Differences, 20, 82—88.
https://doi.org/10.1016/j.1indif.2009.07.004

Jorgensen, R., Gates, P., & Roper, V. (2014). Structural exclusion through school
mathematics: using Bourdieu to understand mathematics as a social
practice. Educational Studies in Mathematics, 87, 221-239.
https://doi.org/10.1007/s10649-013-9468-4

Karpicke, J. D., & Roediger III, H. L. (2008). The critical importance of retrieval
for learning. Science, 319, 966—968.
https://www.jstor.org/stable/20053384

Knuth, E., Stephens, A., Blanton, M., & Gardiner, A. (2016). Build an early
foundation for algebra success. Phi Delta Kappan, 97(6), 65—68.
https://doi.org/10.1177/0031721716636877

Klein, A. (2024, May 30). Teachers are evenly divided on the best way to teach
math. EdWeek. https://www.edweek.org/teaching-learning/teachers-are-
evenly-divided-on-the-best-way-to-teach-math/2024/05

Kolzeski, E. B. (2020). Disrupting what passes as inclusive education: Predicating
educational equity on schools designed for all. The Educational Forum,
84(4), 340-355. https://doi.org/10.1080/00131725.2020.1801047

Ladson-Billings, G. (1995). Toward a theory of culturally relevant pedagogy.
American Educational Research Journal, 32(3), 465—491.
https://doi.org/10.3102/00028312032003465

Ladson-Billings, G. (1998). Just what is critical race theory and what’s it doing in
a nice field like education? International Journal of Qualitative Studies in
Education, 11(1), 7-24. https://doi.org/10.1080/095183998236863

Ladson-Billings, G. (2021). Forward. In Seda, P., & Brown, K., Choosing to see:
A framework for equity in the math classroom. Dave Burgess Consulting,
Inc.

Ladson-Billings, G., & Tate, W. F. (1995). Toward a critical race theory of
education. Teachers College Record, 97(1), 47-68.
https://doi.org/10.1177/016146819509700104

Lambert, R. (2015). Constructing and resisting disability in mathematics
classrooms: A case study exploring the impact of different pedagogies.
Educational Studies in Mathematics, 89(1), 1-18.
https://doi.org/10.1007/s10649-014-9587-6

Lambert, R., & Tan, P. (2017). Conceptualizations of students with and without
disabilities as mathematical problem solvers in educational research: A
critical review. Education Sciences, 7(51), 1-18.
https://doi.org/10.3390/educsci7020051

Lazonder, A. W., & Harmsen, R. (2016). Meta-analysis of inquiry-based learning:
Effects of guidance. Review of Educational Research, 86(3), 681-718.
https://doi.org/10.3102/0034654315627366

Li, Y., & Schoenfeld, A. H. (2019). Problematizing teaching and learning
mathematics as “given” in STEM education. International Journal of
STEM Education, 6, Article 44. https://doi.org/10.1186/s40594-019-0197-
9



https://doi.org/10.1016/j.lindif.2009.07.004
https://doi.org/10.1007/s10649-013-9468-4
https://www.jstor.org/stable/20053384
https://doi.org/10.1177/0031721716636877
https://www.edweek.org/teaching-learning/teachers-are-evenly-divided-on-the-best-way-to-teach-math/2024/05
https://www.edweek.org/teaching-learning/teachers-are-evenly-divided-on-the-best-way-to-teach-math/2024/05
https://doi.org/10.1080/00131725.2020.1801047
https://doi.org/10.3102/00028312032003465
https://doi.org/10.1080/095183998236863
https://doi.org/10.1177/016146819509700104
https://doi.org/10.1007/s10649-014-9587-6
https://doi.org/10.3390/educsci7020051
https://doi.org/10.3102/0034654315627366
https://doi.org/10.1186/s40594-019-0197-9
https://doi.org/10.1186/s40594-019-0197-9

24 McClam

Louie, N. L. (2017) The culture of exclusion in mathematics education and its
persistence in equity-oriented teaching. Journal for Research in
Mathematics Education, 48(5), 488-519.
https://doi.org/10.5951/jresematheduc.48.5.0488

Luttenberger, S., Wimmer, S., & Paechter, M. (2018). Spotlight on math anxiety.
Psychology Research and Behavior Management, 11, 311-322.
https://doi.org/10.2147/PRBM.S141421

Marken, S., & Agrawal, S. (2022, June 13). K-12 workers have highest burnout
rate in U.S. Gallup. K-12 Workers Have Highest Burnout Rate in U.S.
(gallup.com)

Marshall, S. A. (2023). But what does it look like in maths? A framework for
culturally sustaining pedagogy in mathematics. International Journal of
Multicultural Education, 25(1), 1-29.
https://doi.org/10.18251/ijme.v25i1.3251

National Science Foundation (2024, May). The STEM labor force: Scientists,
engineers, and skilled technical workers.
https://ncses.nsf.gov/pubs/nsb20245/representation-of-demographic-
groups-in-stem

Nobody Asked Me Campaign. (2022). Bearing strange fruit: How Baltimore
youth and families articulate and cope with underinvestment and lack of
opportunity in Baltimore City Schools.

O’Dwyer, L. M., Wang, Y., & Shields, K. A. (2015). Teaching for conceptual
understanding: A cross-national comparison of the relationship between
teachers’ instructional practices and student achievement in mathematics.
Large-scale Assessment in Education, 3(1), 1-30.
https://doi.org/10.1186/s40536-014-0011-6

OECD. (2022). How much time do teachers and school heads spend teaching and
working?, in Education at a glance 2022: OECD indicators. OECD
Publishing. https://doi.org/10.1787/8942c511-en

Paris, D. (2012). Culturally sustaining pedagogy: A needed change in stance,
terminology, and practice. Educational Researcher, 41(3), 93-97.
https://doi.org/10.3102/0013189X12441244

Paris, D. (2021). Culturally sustaining pedagogies and our futures. The
Educational Forum, 85(4), 364 —376.
https://doi.org/10.1080/00131725.2021.1957634

Paris, D., & Alim, H. S. (2014). What are we seeking to sustain through culturally
sustaining pedagogy? A loving critique forward. Harvard Educational
Review, 84(1), 85-100.
https://doi.org/10.17763/haer.84.1.9821873k2ht16m77

Pressley, T. (2021). Factors contributing to teacher burnout during COVID-19.
Educational Researcher, 50(5), 325-327.
https://doi.org/10.3102/0013189X211004138

Riegle-Crumb, C., King, B., & Irizarry, Y. (2019). Does STEM stand out?
Examining racial/ethnic gaps in persistence across postsecondary fields.
Educational Researcher, 48(3), 133—144.
https://doi.org/10.3102/0013189X19831006



https://doi-org.proxy1.library.jhu.edu/10.5951/jresematheduc.48.5.0488
https://doi.org/10.2147/PRBM.S141421
https://news.gallup.com/poll/393500/workers-highest-burnout-rate.aspx
https://news.gallup.com/poll/393500/workers-highest-burnout-rate.aspx
https://doi.org/10.18251/ijme.v25i1.3251
https://ncses.nsf.gov/pubs/nsb20245/representation-of-demographic-groups-in-stem
https://ncses.nsf.gov/pubs/nsb20245/representation-of-demographic-groups-in-stem
https://doi.org/10.1186/s40536-014-0011-6
https://doi.org/10.1787/8942c511-en
https://doi.org/10.3102/0013189X12441244
https://doi.org/10.1080/00131725.2021.1957634
https://doi.org/10.17763/haer.84.1.982l873k2ht16m77
https://doi.org/10.3102/0013189X211004138
https://doi.org/10.3102/0013189X19831006

Critically Inclusive Mathematics 25

Rose, D. H., & Meyer, A. (2002). Teaching every student in the digital age:
Universal design for learning. Association for Supervision and
Curriculum Development.

Sawyer, R. K. (2006). Introduction: The new science of learning. In R. K. Sawyer
(Ed.), The Cambridge Handbook of the Learning Sciences (pp. 1-18).
Cambridge University Press.

Schaeffer, M. W., Rozek, C. S., Maloney, E. A., Berkowitz, T., Levine, S. C., &
Beilock, S. L. (2021). Elementary school teachers’ math anxiety and
students’ math learning: A large-scale replication. Developmental Science,
24(4), e13080. https://doi.org/10.1111/desc.13080

Schoenfeld, A. H. (2004). The math wars. Educational Policy, 18(1), 253-286.
https://doi.org/10.1177/0895904803260042

Schoenfeld, A. H. (2016). Research in mathematics education. Review of’
Research in Education, 40, 497-528.
https://doi.org/10.3102/0091732X16658650

Schoenfeld, A. H. (2022). Why are learning and teaching mathematics so
difficult? In M. Danesi (Ed.), Handbook of Cognitive Mathematics (pp. 1—
35). Springer. https://doi.org/10.1007/978-3-030-44982-7 10-1

Schoenfeld, A. H., & the Teaching for Robust Understanding Project. (2016). An
Introduction to the Teaching for Robust Understanding (TRU)
Framework. Berkeley, CA: Graduate School of Education.

Schwartz, S. (2023, September 29). Do future teachers have math anxiety? Their
university instructors think so. Education Week.
https://www.edweek.org/teaching-learning/do-future-teachers-have-math-
anxiety-their-university-instructors-think-
$0/2023/09https://www.edweek.org/teaching-learning/do-future-teachers-
have-math-anxiety-their-university-instructors-think-s0/2023/09

Stinson, D. W. (2008). Negotiating sociocultural discourses: The counter-
storytelling of academically (and mathematically) successful African
American male students. American Educational Research Journal, 45(4),
975-1010. https://doi.org/10.3102/0002831208319723

Sutcher, L., Darling-Hammond, L., & Carver-Thomas, D. (2019). Understanding
teacher shortages: An analysis of teacher supply and demand in the United
States. Education Policy Analysis Archives, 27(35), 1-40.
https://doi.org/10.14507/epaa.27.3696

Tan, P., & Kastberg, S. (2017). Calling for research collaborations and the use of
dis/ability studies in mathematics education. Journal of Urban
Mathematics Education, 10(2), 25-38.

Tan, P., Padilla, A., & Lambert, R. (2022). A critical review of educator disability
research in mathematics education: A decade of dehumanizing waves and
humanizing wakes. Review of Educational Research, 92(6), 871-910.
https://doi.org/10.3102/00346543221081874

Tan, P., & Thorius, K. K. (2019). Toward equity in mathematics education for
students with dis/abilities: A case study of professional learning. American
Educational Research Journal, 56(3), 995-1032.
https://doi.org/10.3102/0002831218811906



https://doi.org/10.1111/desc.13080
https://doi.org/10.1177/0895904803260042
https://doi.org/10.3102/0091732X16658650
https://doi.org/10.1007/978-3-030-44982-7_10-1
https://www.edweek.org/teaching-learning/do-future-teachers-have-math-anxiety-their-university-instructors-think-so/2023/09
https://www.edweek.org/teaching-learning/do-future-teachers-have-math-anxiety-their-university-instructors-think-so/2023/09
https://www.edweek.org/teaching-learning/do-future-teachers-have-math-anxiety-their-university-instructors-think-so/2023/09
https://www.edweek.org/teaching-learning/do-future-teachers-have-math-anxiety-their-university-instructors-think-so/2023/09
https://doi.org/10.3102/0002831208319723
https://doi.org/10.14507/epaa.27.3696
https://doi.org/10.3102/00346543221081874
https://doi.org/10.3102/0002831218811906

26 McClam

Tomlinson, C. A. (2000). Reconcilable differences? Standards-based teaching and
differentiation. Educational Leadership, 58(1), 6-11.

Tyson, K. (2011). Integration interrupted: Tracking, Black students, and acting
white after Brown. Oxford University Press.
https://doi.org/10.1093/acprof:0s0/9780199736447.003.0023

Valli, L., & Buese, D. (2007). The changing roles of teachers in an era of high-
stakes accountability. American Educational Research Journal, 44(3),
519-558. https://doi.org/10.3102/0002831207306859

van Es, E. A., & Sherin, M. G. (2024). Expanding on prior conceptualizations of
teacher noticing. ZDM — Mathematics Education, 53 17-27.
https://doi.org/10.1007/s11858-020-01211-4

Vitelli, E. M. (2015). Universal Design for Learning: Are we teaching it to
preservice general education teachers? Journal of Special Education
Technology, 30(3), 166—178. https://doi.org/10.1177/0162643415618931

Waitoller, F. R., & Thorius, K. A. K. (2016). Cross-pollinating culturally
sustaining pedagogy and universal design for learning: Toward an
inclusive pedagogy that accounts for dis/ability. Harvard Educational
Review, 86(3), 366—389. https://doi.org/10.17763/1943-5045-86.3.366



https://doi.org/10.1093/acprof:oso/9780199736447.003.0023
https://doi.org/10.3102/0002831207306859
https://doi.org/10.1007/s11858-020-01211-4
https://doi.org/10.1177/0162643415618931
https://doi.org/10.17763/1943-5045-86.3.366



