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Issues of injustice in society (e.g. racism, classism, sexism, ableism) are
perpetuated in and through educational opportunities, including mathematics learning
(Freire, 1970/2000). Those that are committed to disrupting the interlocking systems
that create disparities and oppression in mathematics education are considered to be
“pursuing justice.” Pursuit of justice can involve a variety of different conceptions of
justice, where conceptions involve the recognition of the problems that need to be
solved, ideas about what solutions look like, and how researchers, teacher educators,
and teachers may make progress in achieving it. While there has been increased
attention on justice in the mathematics education field since the turn of the century
(Berry III et al., 2020; TODOS, 2020; Wager & Stinson, 2012), the products of this
attention (e.g., research on classroom interactions, identification of justice-oriented
practices, curriculum centering social issues) take up varied conceptions of justice. |
posit that an understanding of the range of conceptions of justice that exist in
mathematics education literature can help identify trends in how the field can

continue to problematize and generate solutions for future work. This qualitative



dissertation study, presented in two manuscripts, collectively examines conceptions
of justice in K-12 mathematics education.

The first manuscript explores the conceptions of justice present in the research
literature regarding justice in K-12 mathematics education. When manuscript authors
frame problems around justice and interpret solutions, they draw upon and construct
Discourses, which are cultural and social frames that constitute meaning. This
manuscript answers the research question, what are the Discourses of Justice in the
K-12 mathematics education literature? My systematic analysis of the research,
teacher education, and practitioner literature that used justice as a key construct
resulted in the identification of three Discourses of Justice (Empowerment,
Transformation, and Democracy) and three themes regarding how they are invoked
in the literature. The findings of this study offer insight into the ways Discourses of
Justice function within manuscript arguments and across manuscript audiences to
motivate and construct different conceptions of justice. Implications from this
manuscript call for understanding how the Discourses of Justice in the literature are
invoked by other members of the field to inform action toward justice.

The second manuscript answered the research question, how do educators
construct their conceptions of justice? 1 utilized activity theory (Leont’ev, 1981;
Engestrom, 1987) and Mediated Discourse Analysis (Norris & Jones, 2005; Scollon
& Scollon, 2004) to unpack how educators draw upon Discourses of Justice and other
mediational means to construct their conceptions of justice in interviews. In a
strategic series of semi-structured interviews of educators working in a social justice-

oriented educational program, the analysis revealed that each of the four educators



constructed multiple conceptions of justice at a time. Some of these conceptions drew
upon Discourses of Justice that call for system-level transformation, but most
attended to interactional shifts that impacted individuals in their conceptions of
justice. As the educators constructed these conceptions across their interviews, they
invoked mediational means that embodied their a) personal experiences and belief
systems and b) institutional responsibilities and agency. My analysis suggests that
these two sources represent key features of the activity system that support educators’
conceptions of justice. Personal experiences and institutional responsibilities afford
and constrain educators’ conceptions of justice, as well as the mediational means they
invoke. This manuscript motivates further exploration of the mediational means that
educators draw upon in their conceptions of justice and how these may work as
mechanisms to advance particular goals and actions to achieve a more just system of
mathematics education.

The two manuscripts that comprise this study present a perspective on the
conceptions of justice available within the field of mathematics education as
represented in the literature that specifically identified justice and from four educators
working within one justice-oriented educational setting and how those conceptions of
justice provide implications for action. An implication of this study is for increased
awareness regarding the (lack of) attention paid to system-level conceptions in justice
work. In particular, this study advances the importance of leveraging a multi-layered
and nuanced conception of justice that supports the connection of individual action to
systemic impact. The findings in this study present evidence that these conceptions

are challenging for manuscript authors and educators to take up. Yet, there is a need



to uncover mechanisms through which stakeholders throughout the mathematics
education community can build awareness and attention to systemic features of
justice in their work. Justice is a systemic problem that requires systemic solutions.
The second implication of this study is a motivation for collective action to achieve a
more just mathematics education. As the findings from this study motivate a call for
systemic action toward justice, a need for research and practice to encompass the
work of collectives arises as well. Cultivating networks of support and expertise
within and across stakeholders in mathematics education, and extending to
community organizers and activists outside of mathematics education, is one step
forward toward understanding and pursuing nuanced, complex, and systemic

conceptions of justice in mathematics education.
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CHAPTER 1: INTRODUCTION 1

Chapter 1 - Introduction

Motivating a Study on Conceptions of Justice in Mathematics Education

The current state of the world and of education has made visible and exacerbated
inequities regarding race, class, gender, and ability (Martin, 2019; Nicol et al., 2019; TODOS:
Mathematics for All, 2020). Social, cultural, and political power structures that result in such
inequities are interwoven with the system of education (Freire, 1970/2000; Apple, 2017). The
pursuit of justice cannot be held separately from the work of educators and educational
researchers; justice is an inherent part of mathematics teaching and learning (Aguirre et al., 2017;
Confrey, 2010; Martin et al., 2010; Thanheiser & Sugimoto, 2020).

Mathematics education scholars have been grappling with the role of teaching and
learning in disrupting injustice for many years (Crespo et al., 2022). As Gloria Ladson-Billings
claims, “[working toward justice] is just good teaching!” (1995a). Along with Culturally
Relevant Pedagogy (CRP, Ladson-Billings, 1995a, 1995b, 2000), justice work in mathematics
education has been spurred by the frameworks of Critical Mathematics Education (CME,
Frankenstein, 1983, 1990, 2013) and Teaching Mathematics for Social Justice (TMfSJ, Gutstein,
2003, 2005, 2016). These frameworks collectively argue for the role of mathematics education in
preparing students to thrive outside of schools, and for students to have the agency to change
society to allow thriving to occur (Freire, 1970/2000). The frameworks also recognize the role
mathematics has in creating and sustaining inequities — through perpetuating hierarchies of
ability and intelligence that create barriers to opportunities for learning and power (Ladson-
Billings, 1995a), as well as through the ways mathematics is applied in society (Skovsmose,

2012). Teaching and learning mathematics, in the foundational frameworks for the field, can be
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considered justice-oriented when it not only supports students in developing critical
mathematical skills and understanding, but also attends to preparing students to analyze,
interrogate, and disrupt inequitable systems and practices using mathematics as a tool
(Frankenstein, 1990; Gutiérrez, 2009).

Current research on justice in mathematics education has expanded upon the principles of
these frameworks to articulate specific goals for student learning and aligned teaching practices
(e.g., Bartell et al., 2017). Curricular resources that incorporate appropriate social issues for
rigorous, grade-level mathematical exploration have been developed (e.g., Berry III et al., 2020;
Gutstein, 2003, 2016) and tensions in instruction have been identified (Gutiérrez, 2009; Gregson,
2013; Kokka, 2015; Martin et al., 2010). Across the research and practice products to advance
justice, researchers, teacher educators, and teachers have articulated their own understandings of
the purposes of justice in mathematics education and how these goals can be achieved.
Clarifying the impact of individuals’ conceptions of justice can provide insight for the field
regarding the implications for suggested resources, practices, or principles that can afford
progress toward justice.

How actors (persons who are committed to justice in mathematics education) engage in
the work of research, teacher education, and teaching can be seen as a process of conceptualizing
an object to work toward and leveraging available mediational means to inform action oriented
toward that object (Leont’ev, 1981; Engestrom, 1987). Consider that an educator who
conceptualizes justice as achieving equitable participation in classroom discourse may draw
upon means for encouraging participation (e.g., setting sociomathematical norms for group work,
Yackel & Cobb, 1996) or tools to track participation across student demographics (e.g., EQUIP,

Reinholz & Shah, 2018).
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These conceptualizations, means, and actions are not unique to the individual, rather, they
are informed by the social, cultural, historical, and political contexts in which they occur. These
contexts include culturally constituted ways of perceiving the world and interpreting meaning,
also known as Discourses (Gee, 2000, 2008). Discourses manifest in mathematics education
through the conceptions of goals for teaching and learning that inform one’s actions (Reinholz &
Wilhelm, 2022). That is, as an educator or researcher discusses justice, they situate their work —
whether consciously or unconsciously — amidst the ideas of the field. The threads of connection
between an actor’s conceptions of justice and the Discourses available in the field provide insight
into opportunities for innovation and exploration.

Achieving justice requires a multi-faceted approach that acknowledges the intersecting
systems of power which uphold inequities and oppression. I argue that understanding the
conceptions of justice in the field and the relationships between conceptions, means, and actions
provides insight into how mathematics education can be more authentically and explicitly

attentive to issues of justice in schools and in society.

Research Questions and Manuscript Overviews

This study documented the conceptions of justice articulated in the field’s literature base
and how conceptions are developed through actors’ practice. To do so, I asked the following
questions regarding conceptions of justice in K-12 mathematics education:

1. What are the Discourses of Justice in mathematics education literature?

2. How do educators construct conceptions of justice in mathematics education?

Addressing these questions served as a foundation for research on connecting actors’

conceptions of justice to the progress they made in practice. This study consisted of data

collection and analysis from two sources: (1) a systematic review of the literature on justice in K-
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12 mathematics education and (2) a series of interviews with four educators who were committed
to justice in mathematics education in their current work. Data collection occurred from 2020-
2021 and analysis was ongoing throughout the process. For this study, I constructed two

manuscripts aligned to each of the research questions.

Manuscript 1

The first manuscript, titled Discourses of Justice in Mathematics Education: A Systematic
Review of the Literature, addressed the first research question. This paper was an analysis of the
collection of literature on justice and K-12 mathematics education. In order to holistically
explore the Discourses available in the field, the reviewed literature included empirical
manuscripts, theoretical manuscripts, and practitioner manuscripts. Through my analysis, I
constructed an organizational framework (Discourses of Justice) to distinguish the trends of how
justice is discussed by manuscript authors. The three Discourses of Justice 1 established are
differentiated by the levers for achieving justice they proposed: interactional change through
individual empowerment, institutional transformation within structures and systems, and
ideological shifts across cultural perceptions of the purpose of education. This manuscript was an
analysis of how these Discourses of Justice were invoked across the literature base. I attended to
how Discourses of Justice functioned within different sections of the manuscripts reviewed to set
up problems of study, theorize about the components of justice, and interpret findings and
implications for the manuscript audience. I also discussed how these patterns vary across types
of manuscripts; these differences provided unique implications for the ways that the manuscript

audiences of researchers, teacher educators, and teachers had access to Discourses of Justice.
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Manuscript 2

Understanding how the literature base conceptualized justice calls us to wonder how the
Discourses of Justice invoked by manuscript authors were drawn upon by educators to inform
their own conceptions of justice; the second manuscript takes up this inquiry. Titled Teachers’
Conceptions of Justice in Mathematics Education: A Mediated Action Approach, this manuscript
addressed the second research question regarding how educators constructed their conceptions.
In this manuscript, I used tools from Cultural-Historical Activity Theory (Leont’ev, 1981;
Engestrom, 1987) and Mediated Discourse Analysis (Norris & Jones, 2005; Scollon & Scollon,
2004) to analyze a strategically designed series of interviews with four educators working in a
justice-oriented educational setting. The analysis unpacks how educators drew upon Discourses
of Justice and mediational means in their conceptions of justice. I attended to the various means
and Discourses that arose in the educators’ narratives; I discussed how the educators invoked
means and Discourses that elucidated their individual subjectivities and their institutional
affordances and constraints. Findings from this manuscript highlighted processes for
constructing conceptions of justice, mechanisms for attending to system-level considerations of
justice, and features of the activity system that come forward in educators’ conceptions. This
manuscript provided implications for exploring additional resources and processes that may

advance justice-oriented action in mathematics education.

Positioning Myself as Researcher

I situated this study within a sociopolitical paradigm for research (Gutiérrez, 2013). A
sociopolitical paradigm acknowledges the role of “knowledges, power, and identities as
interwoven and constituted in and through sociocultural and sociopolitical discourses” (Stinson

& Walshaw, 2017, p. 9). Research within this paradigm aims to unpack and deconstruct power
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and oppression in mathematics teaching and learning. There is no one truth, but rather,
individuals are constantly constructing meaning through interactions. This dissertation study
investigated how manuscript authors and educators constructed meaning regarding justice; I did
so in order to contribute to the disruption of inequities in mathematics education.

I recognize that my own positionality shaped my purpose for embarking on such
research, as well as the ways I engaged with others within this work. I am an able-bodied,
cisgender, white woman in education, who was raised in a middle-class household and
community. I have attended predominantly white institutions (PWIs) that actively displace
Indigenous people to occupy their lands throughout my educational trajectory, even as I attempt
to disrupt white supremacy in my research and practice. My teaching experiences as a faculty
member at an educational non-profit program, which serves students from historically
marginalized communities and intentionally hires Black, Latin*, Asian, and other People of
Color as faculty to guide the program’s vision of teaching and learning, have greatly shaped what
I consider as justice in mathematics education.

The question of what justice entailed was one that I have reflected upon and revisited
throughout my scholarly journey. My evolving understanding of my own positioning in each
educational space I enter, my awareness of the privileges and biases I carry with me through the
world, and the biases that remain unconscious to me, have impacted each stage of this
dissertation study. My biases come forward in what I tend to consider familiar or normative,
especially with regard to the research problem under study.

The goal of this research was not to present the “truth” or the “ideal” scenario, but rather
to convey how the actors in my research (manuscript authors and educators) conceptualized

justice. As a researcher, I employed additional tools to support my inquiry and analysis in
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achieving validity (Creswell, 2011; Maxwell, 2013). To achieve this goal, I stayed close to the
data across my analysis for both manuscripts. In the first manuscript, I coded large sections of
text to gather surrounding context for the authors’ interpretations of justice. I aimed for a
preponderance of evidence in establishing the three Discourses of Justice. In the second
manuscript, I similarly included context when applying codes to ground my analysis in the
educators’ meaning. I also employed member checks with my participants to ensure the
educators felt that their stories were being told authentically and appropriately, without
excluding connections or ideas that were important to their understandings of justice (Maxwell,
2013; Saldana, 2013). I worked closely with Dr. Rebekah Elliott across both manuscripts to
clarify codes and themes. Dr. Elliott further supported me in establishing the structure for each
manuscript and linking the data as evidence for my claims. In each manuscript, I detail further
specific instances of how my intersectional identities (Crenshaw, 1991) shaped my data

collection and analysis.

Limitations and Significance of Dissertation

This study was limited by the focus across data collection and analysis on the term
“justice.” In my systematic review, literature that did not explicitly discuss “justice” was
excluded from the analysis, such as that which describes “liberation” (Davis, 2018) or critiques
“anti-Blackness” (Martin, 2019). This allowed the focus of analysis to highlight the meanings the
field attached to the term “justice,” however, it limited the perceptions of inequity in
mathematics education research. With respect to the interviews with educators, a similar
challenge regarding the scope and carving out justice-specific conceptions limited the
generalizability of this study. As the educators discussed their justice-oriented conceptions and

teaching, they naturally invoked images of their typical classroom environments and
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instructional practices; these were not always clearly separated from their articulation of justice
(or needs for justice). Thus, the analysis focused only on the sections of interviews that explicitly
connected the educators’ talk to “justice.” Further limitations were discussed in the relevant
chapters of this study. However, the limitations discussed here draw attention to the significance
of this study and its implications for future research.

The manuscripts in this dissertation study were designed to complement each other. The
first manuscript established the Discourses (i.e. cultural framings that shape meaning-making)
present in the literature on justice in K-12 mathematics education. The second manuscript
considered how educators conceptualize and work toward justice in their praxis; it recognized
how educators’ conceptions of justice drew from and built upon the Discourses available in the
field. Together, the manuscripts present evidence regarding the types of conceptions of justice
that were constructed and elaborated on across the field of mathematics education. This study
contributes to the field’s understanding of justice in mathematics education and motivates future
research and practice regarding the role of conceptions in cultivating systemic action toward

justice.
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Chapter 2 -

Discourses of Justice in Mathematics Education:
A Systematic Review of the Literature

Introduction

Social justice in mathematics education has been a long-standing and evolving
conversation among researchers (Gutiérrez, 2002, 2013; Ladson-Billings, 1995, 2021; Martin,
2007, 2019; Secada, 1994), teacher educators (Aguirre et al., 2017; Bartell, 2013; Bartell &
Meyer, 2008; Felton-Koestler, 2017, 2019; Wager & Stinson, 2012), and teachers and
administrators (Gutstein, 2006, 2012; National Council of Supervisors of Mathematics &
TODOS: Mathematics for All, 2016). Each of these stakeholders has wondered, what does it
mean to do social justice work in mathematics education? How does one teach mathematics,
prepare teachers, or conduct research in a way that serves social justice goals? Researchers,
teacher educators, and teachers look to the literature for insight and inspiration on their next steps
towards justice. Thus, it is essential to be able to parse what members of the field perceive as
justice and the connected actions they suggest to make progress towards those aims. This paper
presents the results of a systematic review of the literature on justice to answer the questions, (a)
what are the ways justice in K-12 mathematics education is described and worked towards? and
(b) how are these framings of justice invoked across the literature base?

As the field engages in conversations regarding justice in math education, various
terminology is invoked to problematize the state of mathematics education and identify focal
points for change to occur. These terms include culturally relevant pedagogy (Ladson-Billings,
1995a, 1995b, 2000), critical mathematics education (Frankenstein, 1983, 1990, 2013,

Skovsmose, 1994, 2018), and teaching mathematics for social justice (Gutstein, 2003; Gutiérrez,
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2013). Each of these frameworks consists of overarching principles that outline visions of justice
and practices associated with those principles to inform action. As researchers, teacher educators,
and teachers work to understand and create a more justice math education, they take up these
theoretical foundations, combine them, and extend them to include new contexts, aims, and
practices. Evolving understandings of justice can lead to challenges in understanding goals for
possible instructional innovations; stakeholders may focus on different perceptions of justice or
practices to guide their work.

Researchers claim that teachers’ classroom practice is entangled with their visions of
justice (Adiredja & Louie, 2020; Bartell & Meyer, 2008; Gutiérrez, 2002; Horn, 2007).
Teachers’ visions of just mathematics education (whether implicitly or explicitly) shape how
they notice and interpret interactions in the classroom and influence the instructional practices
they enact (van Es et al., 2017). By extension, a researcher’s vision of a research problem
regarding justice, which shapes their research design, is entangled in their vision of justice.
Similarly, the actions of a teacher educator to shape justice-oriented teacher education, such as
the readings they assign or the pedagogies they introduce, are entangled in their visions of
justice. Explicitly describing visions of justice and the connected practices and actions present in
the literature base provides a foundation to unpack the ways researchers, teacher educators, and
teachers work towards a more just mathematics education. Parsing these perceptions and
practices can identify facets of justice that need more attention in research and practice; it also
provides a lens to understand which stakeholders have access to certain ways of thinking about
and pursuing justice.

This study aims to link the visions of justice and suggested practices and actions that

currently exist in the literature on justice in K-12 mathematics education. I present an
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organization of these connected visions and practices resulting from a systematic literature
review of K-12 mathematics education research regarding justice. First, I overview foundational
literature on justice in K-12 mathematics education. Then, I articulate the theoretical
underpinnings of Discourses as a way to connect visions of justice and the actions taken to
achieve that vision (Gee, 2000, 2008). I discuss my methods for selecting relevant literature and
the coding process I applied, through which I found three different Discourses of Justice in K-12
mathematics education research. I present each Discourse of Justice and detail how it is invoked
across the research base. Finally, I propose implications for research and teaching based on the

current status of Discourses of Justice in the field.

Literature Review: Foundational Frameworks of Justice in Mathematics Education

Several frameworks theorize what it means to achieve a more just mathematics education
in K-12. As Gates and Jorgensen (2009) posit, a framework for social justice attends to certain
features of the education system and is influenced by the particular contexts and goals of the
author. Here, I present a few of the frameworks that have advanced work toward equity and
justice: Culturally Relevant Pedagogy (Ladson-Billings, 1995a, 1995b, 2000, 2006, 2021;
Leonard, et al., 2010; Thomas & Berry, 2019), Critical Mathematics Education (D’ Ambrosio,
2012; Frankenstein, 1983, 1990, 2012, 2013; Moses & Cobb, 2002; Skovsmose, 1994, 2018),
and Teaching Mathematics for Social Justice (Gutstein, 2003; Gutiérrez, 2013; Kokka, 2015;
Larnell et al., 2016; Stinson & Wager, 2012). For each framework, I present critical features
situated in the author’s goals. I connect these features to suggested pedagogical strategies
promoted to achieve the framework’s aims. Understanding the ways foundational frameworks of

justice in K-12 mathematics education connect goals, features, and pedagogies will provide a
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foundation to unpack the different perspectives on justice currently articulated in the K-12

mathematics education research, teacher education, and practitioner literature.

Culturally Relevant Pedagogy

Culturally Relevant Pedagogy (CRP) (Ladson-Billings, 1995a, 1995b) arises from the
relationship between education and culture across classroom interactions, institutional, and
societal contexts. There was — and is — a need for teachers to understand the cultural experiences
of Black and African American students to support their learning and growth effectively. CRP
consists of three propositions, each connected to an idea of what justice provides. The first
proposition, academic success, outlines the need for students” mathematical competence and
academic skills to be active members of society (Ladson-Billings, 1995a, 2000; Moses & Cobb,
2002). The second proposition, cultural competence, refers to the capacity of students to
“maintain cultural integrity” (1995b, p. 476). Students should have the agency to center and
celebrate their culture while being mathematically successful to enact this proposition. This
proposition opposes the traditional school environments’ tendency to perpetuate whiteness and
oppress the positive expression of other cultures. CRP’s third component is critical
consciousness, which implores teachers to support students in acknowledging, understanding,
and critiquing social inequalities. Again, Ladson-Billings (1995a) connects the third component
to the role of education in preparing students for active citizenship. She argues that this
combination of propositions for student learning results in a pedagogy committed to individual

and collective empowerment (Ladson-Billings, 1995a, Leonard, et al., 2010).

Teaching Practices Aligned with CRP
Asset-based perspectives on student capacity to develop agency and positive identities

align with CRP and its related teaching practices. Teaching practices associated with the
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proposition of academic success in the literature include setting high expectations for student
engagement and rigorous content (Ladson-Billings, 1995a, 1995b, 2000; Thomas & Berry,
2019). To advance the idea that learning is not only for building mathematical skills but also to
develop life-long curiosity and competence, teachers may explicitly situate tasks and academic
goals within metacognitive processes of learning (Ladson-Billings, 2006). Teaching practices
that align with the proposition of cultural competence involve “work[ing] back and forth
between lives of their students and the life of school” (Ladson-Billings, 2006, p. 36). This may
include activities that build rapport with families and communities, similar to those advocated for
building funds of knowledge (Moll, et al., 1992) or community relations (Aguirre et al., 2013).
Legitimizing languages (Ladson-Billings, 1995a, 2000; Moschkovich, 2013; Planas & Civil,
2009) and cultural values from diverse community groups throughout curriculum and classroom
interactions can serve to disrupt White and monolingual normative practices and broaden notions
of what is seen as mathematical (Ladson-Billings, 2006; Martin, 2019). Supplementing the
curriculum to include contexts that relate to students’ experiences and interests (Ladson-Billings,
1995a, 2000, 2006) and developing students as leaders in classrooms and schools coincide with
CRP propositions of cultural competence and academic success (Tate, 1995). By recognizing
students’ cultural values and personal strengths as valid and robust parts of the school system
and learning processes, these two propositions focus on the empowerment of the individual
(Ladson-Billings, 1995a).

The third proposition of critical consciousness requires an awareness of local and societal
inequities by both teachers and students. Developing this awareness involves exploring
resources, understanding multiple perspectives on societal and historical phenomena (Ladson-

Billings, 1995a), and discussing how knowledge is constructed. Both students and teachers are
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responsible for critiquing the structures that shape human experiences through questioning and
mathematical analysis (Ladson-Billings, 1995a, 2000, 2006). Communicating this exploration
and critique are critical to communities and stakeholders in the systems and can lead to social
action and righting injustices (Tate, 1995; Ladson-Billings, 1995a, 1995b). Critical
consciousness is necessary to challenge the inequitable social organization and to achieve the
ideal of democracy (Ladson-Billings, 2000). This proposition of CRP shifts the focus from
empowering individuals to empowering a collective, leading to increased participation in the

structuring of our society (Ladson-Billings, 1995a, 2000).

Critical Mathematics Education

Critical Mathematics Education (CME) is another framework for K-12 mathematics
teaching that targets the development of mathematical literacy to combat structural inequities
around power and participation in society (Frankenstein, 1983, 1990). In this framework,
mathematics is recognized as a barrier to jobs and careers in STEM fields (Tanase & Lucey,
2017), corresponding to access to economic and political power (Leonard & Moore, 2014).
Skovsmose and Borba (2004) acknowledge five concerns of CME to attend to the structuring
role of mathematics and its resultant inequities. These concerns are the “social and political
aspects of learning mathematics,” the access to rigorous mathematics for all individuals, the “use
and function of mathematics” in both everyday life and advanced applications, the development
of a “democratic forum” in a classroom environment, and the development of learners as critical
citizens (Skovsmose & Borba, 2004, p. 207). These five foci act as an outline for what justice
can and should provide when achieved. As Skovsmose (1994) summarizes, “to be literate is a
necessary condition for being part of the workforce. But literacy also opens for a reaction to

contradictory aspects of social life. Literacy is, so to say, a double-edged sword” (p. 38). Moses
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and Cobb (2001) argue that mathematical literacy is the “launchpad” to “organizing for systemic

change” (p. 6) and rectifying those contradictory and unjust conditions of the world.

Teaching Practices Aligned with CME

CME aims to develop mathematical literacy to improve public use and communication of
mathematical ideas in society. Mathematical literacy, or as others call it, mathematical power
(e.g., Gutstein, 2003) or “mathemacy” (e.g., Skovsmose, 1994), involves the capacity for one to
understand a complex problem mathematically, engage in problem-solving processes, and
analyze and leverage mathematical representations to communicate solutions effectively
(Frankenstein, 1983, 1990). Classroom math tasks should be complex without clear-cut solution
methods (Frankenstein, 1983) to provide students the opportunities to develop problem-solving
skills of recognizing areas for exploration, identifying important information, and evaluating
their processes of reasoning as they solve. Interdisciplinary projects or activities are another way
to mimic the real-world complexities of applying mathematics. Interdisciplinary tasks
incorporate mathematics and social issues to be investigated; in this way, CME can prepare
students to communicate relevant mathematics using critical perspectives.

Students’ development of critical perspectives for analyzing and deconstructing social
injustices through CME leads to active, critical citizenship (Skovsmose & Borba, 2004, p. 207).
Critical citizens are consumers of mathematics in everyday scenarios; they can acknowledge and
critique the assumptions made in the curriculum or arguments (Frankenstein, 2013). Awareness
of the ways mathematics is used to promote particular policies or perspectives is part of
mathematical literacy towards citizenship. Teachers should incorporate opportunities for students
to work with data and construct arguments towards different points using the same data set and

explore how mathematical reports can illuminate patterns or hide trends in data (Frankenstein,
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2013). Critical citizens can extend their awareness of the power of mathematics to dissect public
mathematics to reveal underlying assumptions (Frankenstein, 2013). Teachers should aim to
incorporate opportunities for students to construct problems, analyze them, and present
alternative solutions. This notion of critical citizenship requires explicit attention to mathematical
power and social injustices. Critical citizens also need experience participating in “democratic
forums” (Skovsmose & Borba, 2004, p. 207); the creation of democratic learning environments
in schools aims to break down barriers of power so that students and teachers can engage in
learning together (Bond & Chernoff, 2015; Frankenstein, 1983, 2013; Larnell et al., 2016).
Deconstructing traditional hierarchies in mathematics classrooms could include positioning

students as inquirers and authors of problems and solution methods.

Teaching Mathematics for Social Justice

The framework of Teaching Mathematics for Social Justice (TMfSJ) (Gutstein 2003,
2016) builds on the work of Freire (1970/2000), Skovsmose (1994, 2018), and Frankenstein
(1983, 2013). TM1SJ takes up three goals for education that prepares students to recognize
political and economic influences and power dynamics that shape society, leading to
participation in democratic spaces (Apple, 1992, Gutstein, 2003, 2016). First, TMfSJ argues that
for students to construct a more just society, they need to build awareness of societal injustices
and the sociopolitical dynamics that shape their worlds (Gutstein, 2003). Awareness occurs
through problematizing and analyzing phenomena using mathematics. Second, TMfSJ connects
awareness to the need for action via student agency. Students need to see themselves as capable
of influencing the organization of society to move towards change (Gutstein, 2003, 2007).
Finally, TMfSJ acknowledges that these goals cannot be achieved without attending to students’

social and cultural identities. Students need to be supported as developing citizens (Gonzalez,
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2009) while being validated for their personal and community experiences and values (Gutstein,
2003, 2006). There are many iterations of TMfSJ that articulate slightly different versions of the
goals for achieving this vision of justice (e.g. Kokka, 2015; Gonzalez, 2009; Larnell et al., 2016;
Stinson & Wager, 2012). The belief that links all of these frameworks under the label of
Teaching Mathematics for Social Justice is that mathematics should be taught in a way that
supports students to develop critical consciousness and use their awareness to challenge

injustices and disrupt the status quo (Stinson & Wager, 2012).

Teaching Practices Aligned with TMfSJ

The first goal for social justice is developing conscientizagdo (Freire, 1970/2000), and its
associated disciplinary objective focuses on the role of mathematics in understanding the
sociopolitical dynamics of the world (Gutstein, 2003). Instructional practices aligned with this
objective include supporting students to use mathematics to unpack relationships between
phenomena in everyday life. Teachers are responsible for posing questions that direct students to
explore issues in their worlds that are not just personal but systemic (Gutstein, 2003). Tasks
should be situated in real-world data or scenarios and students should be invited to analyze
structural inequities with mathematics as an analytic tool (Gutstein, 2003, Larnell et al., 2016).
The second goal of social justice is for students to develop social agency, and in the
mathematics-specific context, this is seen in developing mathematical power or literacy
(Gutstein, 2003; Frankenstein, 1983, 1990). Mathematical power is connected to students’
agency to develop one’s voice and advocate for their learning. Teachers must commit to
incorporating problem-posing pedagogies, which give students authority to identify or construct
problems, ask questions to explore complex scenarios, and then propose alternatives (Freire,

1970/2000; Gutstein, 2006, 2007). These tasks must also allow students to advocate for
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themselves and their families, using mathematics to construct meaningful change (Gregson,
2013). Students and teachers should work together to unpack complex sociopolitical scenarios
and understand how institutions and structures shape their lives (Gutstein, 2003, 2006).

The third goal of social justice is to support the development of positive social and
cultural identities; within mathematics teaching, the objective is to change students’ relationship
with mathematics and develop mathematical identities (Gutstein, 2003; Aguirre et al., 2013).
Teaching practices that align with the third mathematical objective involve creating learning
environments where students see mathematics as relevant and valuable (Ladson-Billings, 2000).
What is considered relevant mathematics can also be an opportunity to connect students to the
mathematical knowledge held within their families and communities (Barajas-Lopez & Larnell,
2019). Shifting the authority in the classroom from teacher to students may include setting
explicit norms for inquiry and collaborative learning environments, validating emotional and
personal responses to the process and content of learning mathematics through a social justice
lens, or promoting student leadership in the classroom or school (Gregson, 2013; Gutstein 2003).
Kokka (2015) distinguishes the work needed to create a shared classroom community of learners
from the practices typically associated with reform efforts (such as those articulated by Rubel,
2017); social justice mathematics invokes a critical investigation of power structures within
schools and society, carried out by students and teachers together, to disrupt inequities and

redesign their learning environments (Kokka, 2015).

Synthesizing Across the Foundational Frameworks
These three frameworks (CRP, CME, and TMfSJ) for moving towards justice in K-12
mathematics education serve as foundational knowledge for much of the current research base.

These frameworks arose out of the need to acknowledge the cultural, social, and political factors
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Table 1.
Comparisons of the principles and practices outlined in CRP, CME, and TM{fSJ frameworks.
Framework Principles Practices
CRP 11 Academic success 11High expectations (engagement & content)
(Ladson- 1Cultural competence T1Rapport with families and communities
Billings, !Critical consciousness ! Legitimizing languages

1995a, 1995b,
2000)

1Civic engagement

11Use student interests as contexts for math

1IStudents as leaders in the classroom

1Tasks require students to critique structuring
features of society

T'Communicate with stakeholders to right

11Develop social agency

I'Develop mathematical power

IDevelop positive social and
cultural identities

I"Develop mathematical identities

injustices
CME 11Social and political aspects of 11Social and political issues as context and
(Frankenstein, learning mathematics content
1983, 1990, 11 Access to rigorous math for all I'Democratic learning spaces
2013) individuals 1Positioning students as experts and authors
11Use and function of mathematics of problems (and solutions)
11Development of a democratic 11Shift power dynamics in learning
forum in the classroom environments
1'Development of learners as 1Center data, analysis, and argumentation
critical citizens
TMA{SJ 1'Develop conscientizagdo 11Pose questions regarding systemic factors
(Gutstein, 11Use mathematics to understand that influence students’ everyday
28?23 2000, sociopolitical dynamics experiences

1Support students in asking questions and
advocating for their communities

11Construct mathematics that is meaningful
for students

11Provide opportunities for students to make
changes and develop solutions to social
issues

in mathematics teaching and learning. All three honor the relationship between individual

empowerment and institutional change in pursuing justice goals. Each framework also connects

to a vision of justice serving democratic ideals for participation in society. The teaching practices
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and implications for research and teacher educators also attend to education’s individual,
institutional, and democratic ideals, albeit to different extents (Table 1).

Berry III and colleagues (2020) argue that CRP sets the stage for considering culture,
CME identifies what it might entail, and TMfSJ argues for how teachers can work towards it.
Leonard & Moore (2014) agree that social justice work explicates the role of action more
thoroughly than CRP. As researchers continue to develop understandings of what justice is and
how to achieve it, they build upon these three foundational frameworks and extend them into
new contexts and questions. At times, researchers draw upon a single framework and aligned
practices; at others, they create combinations of principles from across the three frameworks to
organize their ideas of justice and articulate teaching practices.
Understanding how the foundational frameworks of CRP, CME, and TMfSJ have evolved
throughout current research and practice can identify areas for future exploration and principles
that can be further explicated. To trace the ways conceptions of justice have evolved across

contexts and history, I leverage the lens of Discourses (Gee, 2000).

Theoretical Lens: The Role of Discourses in Constructing Meaning

People use language and other forms of communication to build on those that come
before them, which serves to construct sets of meaning or interpretation. Gee (2000, 2008)
identifies these sets of meaning as Discourses, where invoking a Discourse can identify one as a
certain type of person. Invoking a specific Discourse involves not just language (written or
spoken) but also “...language, other symbolic expressions, and ‘artifacts,” of thinking, feeling,
believing, valuing, and acting” (Gee, 2000, p. 109). These features are considered discourses, or
“stretches of language in action” (Gee, 2008). As one uses certain phrases, behaviors, or upholds

certain values (discourses) in an interaction, they draw upon Discourses to contextualize their
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meanings. Discourses can be seen not only in interactions but also in writing, such as research
literature. When making an argument across a manuscript, an author uses certain phrasings,
ideas, and literature to call upon a particular set of meanings. The ways authors use “stretches of
language” in a manuscript take up and simultaneously add to the Discourses at hand. Invoking a
particular Discourse can help position the researcher towards a specific audience or align their

work with other researchers in the field.

Visions of Justice

Discourses can be recognized through the beliefs, values, and goals one insinuates and
the actions, or practices, one engages in towards those goals (Gee, 2000, 2008). In this study, I
consider the beliefs, values, and goals one holds about the future of a more just mathematics
education as their “vision of justice” (Hytten & Bettez, 2011; Picower, 2012). A vision of justice
can encompass the reasons justice is needed (i.e., the injustice being addressed), the things
justice should provide or lead to, and the critical features of justice seen as necessary. It is
essential to note the difference between “visions of justice” and “visions” connected to research
on teacher noticing. “Teacher vision” or “professional vision” refers to the frame of reference
that teachers bring to bear as they engage in or reflect on instances of instruction (Goodwin,
1994; Sherin, 2001; van Es & Sherin, 2008). Teacher vision shapes what teachers notice in
interactions and how they attend to it (Mason, 2002).

Visions of justice refer to the overarching perspectives one holds for what education
should look like in a more just world. Visions of justice include macro-level considerations about
value systems and perspectives that one considers regarding mathematics education: in part, the
answers to questions like, what is the purpose of learning mathematics? What does it mean to be

successful in mathematics? These values and beliefs are communicated through micro-level
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interactions as one takes action to achieve their goals (Ryve, 2011). The other component of
Discourses is the practices that align with certain beliefs, values, and goals. Practices include the
habitual actions of instruction and the pedagogical strategies one might engage in to achieve a
teaching goal (Lampert, 2010). Practices may be of various grain sizes, but they are action-
oriented and implementable in contextually situated ways. Practices may not be aligned with any
one set of beliefs, values, and goals (visions of justice). The combination of visions of justice and

the practices one sees as serving that vision are what constitutes a Discourse.

Conveying Meaning via D/discourses

D/discourses (Gee, 2000, 2008) coordinate the ways language is used to construct and
negotiate meaning, where language involves not just speech and text but also actions, practices,
and ways of interacting. Discourses are sustained through the cultural, political, and institutional
recognition that happens within interactions due to the ways individuals portray and perceive
themselves and others (Gee, 2000). As individuals interact with others, they invoke parts of
Discourses that give insight into the meanings they are conveying and the ways they want to be
perceived.

Discourses may be invoked in a few ways. First, we can revoice stretches associated with
a particular Discourse. Revoicing aligns intended meanings with the histories and prior uses of
that phrasing (Bakhtin, 1981). In research, revoicing occurs through citations or quotations to
support an argument; in teaching, revoicing may come through discussing specific pedagogical
resources or goals an educator holds for a lesson or task. For example, when talking about social
justice teaching, Gregson (2013) cites Gutstein (2006) and uses the acronym “TM{fSJ”
throughout her manuscript. This aligns her research framework and own definition of social

justice teaching with Gutstein’s conception of teaching mathematics for social justice as
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composed of reading and writing the world with mathematics through rich, authentic tasks about
social issues. Framing one’s work alongside others who use similar language in their research
and teaching raises a set of meanings from which to interpret their current argument.

Another way Discourses might be invoked is through similar cues of meaning explicated
through new stretches of language (e.g., talk and action), otherwise thought of as refracting
(Bakhtin, 1981). “For Bakhtin, what one means is always a product of both the meanings words
have ‘picked up’ as they circulate in history and society and one’s individual ‘take’ or ‘slant’ on
these words (at a given time and place).” (Gee, 2000, p. 115). The power of refracting is vital to
acknowledge, as Discourses are enacted within interactions; individuals draw upon available
Discourses but fit the context in a given moment. Refracting, then, serves as a reauthoring of the
socially accepted ways of being recognized as part of a frame of meaning within a specific
situation. Thus, a researcher may articulate a version of Gutstein's (2006) notion of social justice
pedagogical goals and Mirra’s (2018) notion of critical civic empathy to draw attention to power
dynamics with white students learning about justice (Kokka, 2020). Here, the researcher uses a
specific discourse around the development of critical empathy to support students in taking
action, refracted to the particular context under study. As existing Discourses are leveraged in
interactions, the bounds of what gets recognized as aligning with those Discourses are expanded.
In research, authors position themselves within different Discourses through their citations of
other scholars’ work or by using terminology or methodologies that communicate their

perspectives on justice and teaching and learning.

Negotiating Available Discourses towards Objectives
As the field develops more language and perspectives on just mathematics education

through revoicing and refracting, it is essential to pay attention to how one gains access to
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different Discourses. Discourses are drawn upon in interactions to evoke socially and culturally
recognized frames of meaning. However, not all Discourses are socially and culturally
recognized by all members of society (Gee, 2008). Suppose someone is part of a community
group that recognizes combinations of discourses to signal certain meaning. In that case, they
may read these combinations of discourses in that way in other contexts as well. Vice versa, if
someone is not a part of that cultural community, that Discourse would not be available to them
to draw upon during their in-the-moment sense-making. One might imagine that for a teacher
who has never come across Gutiérrez’s (2009) notions of equity, interacting with another teacher
who refers to “teaching students to play the game so that we can change the game” (Gutiérrez,
2009, p. 6) would not automatically cause the first teacher to understand the frame of reference
being invoked, since that equity Discourse is not available to them.

Discourses are political in the power dynamics they serve to create (Gee, 2000; Gutiérrez,
2013) and historical, as the meanings of “stretches of language” have evolved as they are
refracted and revoiced in new contexts. As Gee (2000) states, “we are talking about recognition
as a social and political process...rooted in the workings of people’s (fully historicized and
socialized) minds” (p. 111). Researchers, teacher educators, and teachers will naturally have
access to certain Discourses, while others may not be available to them because of their contexts
and identities. The Discourses one has available will influence how one negotiates them in
moment-to-moment interactions. The available meaning-making systems one holds will lead
someone to notice different features of interactions and interpret them through different lenses.
The various Discourses researchers, teacher educators, and teachers have access to will cause
other problems to stand out that are perceived as requiring attention and solutions across the

mathematics education system. To solve the perceived problem, one sets goals to work towards,
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whether explicitly or implicitly. The available meaning-making systems influence the perceived
problems and the resultant goals for teaching or research for the stakeholders involved.

Discourses are macro-level frames for sense-making that get recognized in interaction
through combinations of practices, behaviors, values, and tools, among other features. Drawing
upon certain Discourses can support utilizing specific tools or practices to achieve objectives. A
teacher who conceives of justice as transforming the ways mathematics is taught and learned
within schools to be more humanistic (Aguirre et al., 2013) may be more likely to use non-
routine tasks that develop and draw upon students’ reasoning and community-based resources
than someone who draws upon a different Discourse in their framing of just mathematics
education. Thus, Discourses link perceptions of situations to the actions one may take toward an
objective; in pursuing a goal of a more just mathematics education system, the Discourses
available to an actor will shape the perceptions of justice they hold and the actions they see as
necessary to achieve it. Likewise, having a certain vision of justice may influence the practices
that one sees as accessible at a given moment.

For example, if a teacher is working within a deficit Discourse, how they interpret student
work and measure success in learning mathematics will look different from how a teacher may
assess student understanding from an asset-based perspective (Adiredja & Louie, 2020). A
teacher who conceives of justice as a process of students’ development of critical questioning to
unpack the societal issues around them may focus on inquiry and problematizing via a task on
environmental problems such as oil-fracking (Hendrickson, 2015); a teacher who conceives of
justice as supporting students in feeling like they belong in mathematics may prioritize creating a
learning environment where all answers are valued for their mathematical contributions (Aguirre

et al., 2013). While all are valid ways of pursuing justice in teaching, each teacher is working
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within a different frame of a just mathematics education (Gee, 2000). I propose that as a result of
drawing upon different Discourses, these teachers may utilize similar practices and at other
times, draw upon very different teaching practices. This study argues that connecting visions of
justice and the methods that achieve those visions will help researchers, teacher educators, and
teachers more clearly communicate their education goals regarding justice and identify areas for
future exploration.

Identifying the Discourses that are available across the field of K-12 mathematics education
research and teaching can be challenging. So, how do we begin to understand the Discourses of
Justice in the field? This study aims to identify Discourses of Justice in K-12 mathematics
education literature as a starting point for understanding the available and active Discourses in
the field. Thus, this study explores the questions:

1. What are the Discourses of Justice in the literature on justice in K-12 mathematics

education?

2. How does the literature on justice in K-12 mathematics education invoke Discourses of

Justice? What implications does this have for future research and teaching?

Methodology

Systematic literature reviews provide a synthesis of the research base on a topic to
present arguments for new perspectives or provide insight for future research (Petticrew &
Roberts, 2006). This literature review synthesizes research on justice in K-12 mathematics
education to present an argument for using Discourses of Justice as an organizational and
analytical lens in future research and practice. In this section, I detail my selection criteria for

literature included in the data set for this study. I also present my analytic methods, based on
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Gee’s (2000, 2008) work on Discourses, and articulate how these methods were systematically

applied to the data set, resulting in identifying three Discourses of Justice.

Researcher Positionality

Systematic reviews and meta-analyses do not often contain disclosure of researcher
positionality statements or recognition of the bias that the researcher brings to the analysis of the
literature. However, my role as the researcher in selecting and analyzing the literature on justice
in K-12 mathematics education is unable to be bracketed off (Saldana, 2013). First, I came to this
study with my own understanding of what justice leads to and entails in practice. This
understanding has been developed across my responsibilities as a teacher of middle grades
students in a demographically diverse area, a teacher educator of secondary mathematics teacher
candidates, and a researcher learning to use sociopolitical and critical perspectives and
methodologies. I am also a white woman who comes from a middle socioeconomic status
background. These responsibilities and identities have shaped what I consider justice, both
consciously and unconsciously. To mitigate the limitations of my perspectives, this study
included utilized inclusion/exclusion criteria based on explicit terminology used in describing the
studies (Petticrew & Roberts, 2006); the analysis revolved around direct quotations from the
literature, and my analytic memos tracked the evolution of my understandings and personal

reflections regarding the data (Saldana, 2013).

Identification of Literature

To identify literature relevant to the construction of Discourses of Justice, I set a series of
selection criteria (Petticrew & Roberts, 2006). Initially, these criteria included limiting results
from 2000 or later and excluding dissertations or speeches/presentations without accompanying

papers. I chose the starting date of 2000 given that Gutiérrez (2013) identifies the turn of the



CHAPTER 2: DISCOURSES OF JUSTICE 31

century as when the sociopolitical perspectives on research in education occurred. Further, one
of the seminal works on TMfSJ was published in 2003, which ignited much of the research on
social justice and mathematics teaching. Then, I searched the Education Resources Information
Center (ERIC) and Google Scholar to look across general education and mathematics databases.
The ERIC search used the terms “mathematics” AND “justice” to yield 409 initial results. The
Google Scholar searches used search terms: equity OR justice AND “mathematics education”
OR “math education,” resulting in 1090 potential sources. After duplicates were removed, the
total initial results across search engines were 420 papers.

Subsequent rounds of criteria were applied to the initial results to narrow the focus and
applicability of selected papers to answer the research question (Petticrew & Roberts, 2006;
Yolcu, 2019). First, I read each text’s title, abstract, and keywords for specific attention to
mathematics and justice. Manuscripts that did not explicitly discuss mathematics and justice in at
least one of the title, abstract, or keywords were excluded. This narrowed the field of literature to
149 total texts.

Then, I skimmed the entire body of the remaining manuscripts for definitions of justice
and an explicit focus on teaching mathematics in grades K-12. Texts that were considered to
have a theorization or description of justice included those that used Teaching Mathematics for
Social Justice (Gutstein, 2003, 2006) as their theoretical background; those that defined justice as
part of another framework, such as Hernandez and colleagues’ (2013) description of justice as a
critical feature of their conceptual framework on culturally responsive teaching; and those that
explicitly connect ideas of justice to other terminology that is used throughout a manuscript, such
as D’Ambrosio & D’ Ambrosio (2013), who align the terms justice and peace in their theoretical

argument. Texts that did not explicitly theorize or define justice were excluded. For example,
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Meister (2017) actively discusses institutional and individual actions towards “equity”” and
against “injustices” but never defines justice, and so this manuscript was excluded from the data
set. I also excluded manuscripts that did not explicitly connect to K-12 mathematics education at
this stage. This meant that articles discussing a teacher educator’s self-study of justice
pedagogies and articles focused on the mathematical work of undergraduates were excluded. In
contrast, articles that explored how pre-service K-12 teachers were engaged in the work of
justice in mathematics teaching were included. The two exclusion criteria in this round review
narrowed the data to 106 papers.

Finally, I read each of the remaining 106 manuscripts in full (Petticrew & Roberts, 2006).
I used this stage first to exclude any papers that did not reach the previous criteria for inclusion
upon closer inspection (Gray et al., 2021). In this round, I also excluded manuscripts from the
same author or group of authors which leveraged the same articulation of justice. Since this
systematic literature review aims to identify the Discourses of Justice in use in K-12 mathematics
education literature, I needed to see the nuanced ways that authors discuss justice. Removing an
author’s multiple manuscripts highlighting the same ideas ensured that the themes that emerged
were based on the breadth of work, not an “oversampling” from an author. Papers by the same
author(s) that used different conceptualizations or identified additional features connected to
justice in mathematics education were preserved. For example, three articles by Kokka were
included in this analysis: one articulated social justice mathematics as a framework (2015), one
built upon this framework to interweave trauma-informed healing justice (2019), and one
leveraged a specific principle of the original framework to unpack critical civic consciousness
(2020). On the other hand, Gutstein has authored multiple papers regarding his conceptualization

of TM{fSJ; I included the most recent, detailed theorization of this framework (2016) and his
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accompanying practitioner-focused article (2013) about how mathematics teachers can apply this
framework with students since these two manuscripts targeted different audiences. This round of
exclusions resulted in 65 manuscripts remaining in the data set.

In my reading of the data set, I kept notes on additional texts that were regularly cited in
social justice research but had not been identified in my initial search results; I reviewed each of
these texts using the exclusion criteria laid out above and five additional manuscripts passed each
stage and were added to the data set. Thus, the data set for this study consisted of 70 total

manuscripts focused on K-12 mathematics education and justice.

Limitations

Any systematic literature review must place boundaries on the research focus and
selected literature to answer the research questions (Petticrew & Roberts, 2006). However, this
naturally leads to an exclusion of indirectly related literature. In limiting this systematic review
to K-12 mathematics education publications which explicitly define justice, two main groups of
literature may have been excluded yet are still essential to the ways justice is discussed. First, in
restricting searches to manuscripts that use the term “justice,” research that uses language such
as “anti-blackness” or “liberation” is not included in this analysis (e.g. Martin, 2019). There is a
possibility that manuscripts using such terms provide different understandings of the inequities
perpetuating harm in mathematics education and the solutions to create change. Second, by
privileging Discourses that exist in published manuscripts, this study excludes the ways that
Discourses of Justice are enacted in interactions through spoken word and actions. In particular,
this study lacks a full representation of teachers’ voices and ideas regarding justice; while I
attempted to include practitioner manuscripts, many teachers do not take part in the publishing

process as a way to share their ideas. Based on these two limitations, I remind the reader that this
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study aims to provide a new conceptual framework for understanding the ways that justice is
discussed and pursued in mathematics education, and once established, this framework can be
applied and expanded to include the necessary nuances and ideas from these groups of literature

and persons, among others.

Analysis of Manuscripts

Identifying Demographic Information

The first phase of analysis involved coding the data set for demographic information.
Across this set of 70 manuscripts around justice in K-12 mathematics education are papers
targeting different audiences, as mentioned above. Since Discourses gather additional meaning
as they are invoked and acknowledged across different contexts (Gee, 2000; Wertsch, 1991), I
chose not to utilize an inclusion/exclusion criterion on the paper audience or journal of
publication to understand the ways Discourses function across the literature base. These different
contexts provide depth of evidence on the ways Discourses of Justice are invoked by researchers,
teacher educators, and teachers focused on justice in mathematics education.

The 70 manuscripts in the data set for this study were categorized by their type of study
(empirical, theoretical, practitioner) and target audience (Table 2). Empirical manuscripts (n= 38)
detail data collection and analysis to answer a set of research questions. These papers typically
are aimed at teacher educators or researcher audiences. Theoretical manuscripts (n= 22) are
arguments or essays on justice in mathematics education that do not analyze data or describe
teaching activities. These papers typically target researcher or teacher educator audiences.
Practitioner manuscripts (n=10) present resources that can be directly incorporated into teaching

practice. These papers generally are targeting teachers or teacher educators. All manuscripts,
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regardless of categorization, were analyzed using the same methods to elicit the different

Discourses of Justice the authors invoked across their arguments.

Table 2.
Analyzed Manuscripts by Audience Categorization.
Empirical | Theoretical | Practitioner | Total
# Of Manuscripts 38 22 10 70

Along with the identification of each paper as either empirical, theoretical, or
practitioner-focused, I coded for the year of publication across all manuscripts (Table 3). For
empirically categorized manuscripts (n= 38), I identified the country the data originated from and

the grade (K-12) or stage in the profession (in-service or pre-service) of the students or teachers

under study (Table 4

Table 3.

).

Analyzed Manuscripts by Year of Publication.

Year of Publication | Empirical | Theoretical | Practitioner | Total
2000-04 1 1 0 2
2005-09 4 5 1 10
2010-14 9 8 3 20
2015-19 20 7 5 32
2020-21 4 1 1 6
Total 38 22 10 70
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Table 4.
Demographic Information for Empirical Manuscripts.
Country of | Elementary | Secondary | Pre-Service | In-Service | Self-study
Data Origin | Students Students'" Teachers Teachers Teachers | Total
N. America 0 7 11 8 2 28
S. America 0 0 0 0 0 0
Europe 0 0 1 3 0 4
Asia 0 0 0 2% 0 2
Africa 0 0 0 1 0 1
Australia 0 1 0 0 0 1
Total 0 8 12 14 2 36%

"Due to different terminology used across countries and grade levels, the “secondary students”
category encompasses students ages ten and up.

#Turkey was categorized as Asia.

$Two empirically categorized manuscripts (Harper, 2019; Yolcu, 2019) are literature reviews or
metasyntheses and are not included here.

Segmenting Manuscripts into Sections for Analysis
Once demographic information was identified for all manuscripts in the data set, I segmented
each text into sections. The segmentation allows for a more specific coding process instead of
describing how Discourses of Justice are used across an entire manuscript. Discourses are often
intersecting with other Discourses (Gee, 2000), some related to justice and others communicating
non-justice-related meanings. Thus, segmenting the manuscripts provides a narrower focus for
coding and allows for patterns around how Discourses are invoked throughout manuscripts in the
field. The section descriptions I used to chunk each manuscript were problem setting, theoretical
framing, and results and implications. While these sections are aligned with some headers of
manuscripts, every paper uses a unique organization for its argument. So, for this study, I
provide brief descriptions of my segmentation process.

The problem setting section refers to the area of the manuscripts that defines the problem
under study. In all cases, this section came at the beginning of the manuscript. In some papers,
the problem setting section only included the introduction; in others, a review of relevant

research was used in addition to the introduction to set up their locus for exploration. The
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theoretical framing section provided the conceptual and theoretical grounding for the author’s
argument or study. When the manuscript included the literature review after the theory
presentation, I grouped these paragraphs into the theoretical framing section. Finally, the results
and implications section encompasses any presentation of findings, discussion, and implications
for research or practice. Depending on the type of manuscripts, these sections may vary slightly
in their contents. Some papers did not provide an apparent outline of their arguments, especially
in terms of differentiating between problem setting and theoretical framing. Many practitioner
articles did not have the space to separately introduce these sections; theoretical texts that
presented as commentaries or essays did not always provide headings to guide the reader; some
empirical manuscripts contained short introductions that did not attend to justice before moving
into their literature reviews or theoretical framing. In such cases, I merged the sections as
necessary and considered larger chunks of text as I coded.

Manuscripts also did not always provide detail or attention to justice in mathematics
education across all three sections — for example, Felton-Koestler (2017)’s theoretical manuscript
built a conception of justice as an outcome of his argument; this paper did not receive codes for
the problem setting or theoretical framework section, but does for the results/implications
section since that is the first time he explicitly names and describes “justice.” In cases such as
this, I did not apply codes to sections of the text that did not explicitly discuss justice in
mathematics education (25 sections across all 70 manuscripts, see Table 12 in Discussion for
further details). All papers contained at least one section that was coded, as per the

inclusion/exclusion criteria regarding explicit definitions or descriptions of justice.
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Open Coding to Elicit Text Contributing to Discourses

To identify the Discourses of Justice (Gee, 2000, 2008) invoked in each manuscript, I
coded each full text using a series of analytic questions (Saldafia, 2013). The analytic questions
(AQs) I utilized for this stage were derived from Churchward & Willis (2019), who used AQs to
identify Discourses around teacher quality (Table 5). These analytic questions correspond to the
components of Discourses (Gee, 2000) that together constitute meaning: AQs 1 and 2 illuminate
the vision of justice being perceived, in terms of the values and beliefs held about why justice is
necessary and what it will provide; AQs 3 and 4 identify the essential principles, features, actors,
and relationships seen as constituting justice; AQs 5 and 6 elicit the teaching practices and
implications that are presented as moving towards justice in mathematics education.

Table 5.
Analytic Questions.

Contribution to
Analytic Questions (AQs) Understanding the Discourse

1. Why is “justice” important? Articulates the problem needing to be solved

2. What will “justice” provide? Evidence of the action that should occur

3. Who decides what “justice” is? Identifies the stakeholders and responsible
actors

4. }}’haF arf the key elements of Clarifies the focus and values

‘Justice”?

5. How is “justice” assessed or achieved? E).;plams what tools and practices will get
utilized

6. What implications for “justice” are Reports challenges and insights for tools,

reported? practices, and key ideas

%Adapted from Churchward & Willis (2019)

I read each manuscript section multiple times and highlighted phrases or sentences that
provided answers to each analytic question, color coding for each AQ. It naturally occurred that
for many of the manuscripts reviewed in this study, AQs 1 and 2 were often answered in the
problem setting section of the paper. Analytic Questions 3 and 4 were regularly described in the

theoretical framing section of manuscripts, and the excerpts corresponding to AQs 5 and 6
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predominantly came from the results and implications section. There were multiple excerpts for
each AQ throughout a manuscript and even across sections. The highlighted text excerpts were
then transferred to a spreadsheet, where rows represented each manuscript and columns
organized each AQ. Cells of the spreadsheet were filled with all excerpts that answered a
particular AQ for a specific manuscript. It is important to note that some manuscripts discussed
“justice” in terms of other disciplines or contexts not connected to K-12 mathematics education
(e.g., McGee & Hoestetler, 2014, who discuss social justice and social studies teaching in
addition to their exploration of social justice and mathematics education). In these cases, I only

coded the manuscript sections that were specific to justice and mathematics education.

Identifying Discourses of Justice Through Theming

As this open coding process was completed for each manuscript, I kept memos to track
common themes and patterns I noticed in the ways authors discussed justice (Auerbach &
Silverstein, 2003). I regularly re-read all the excerpts across all coded manuscripts for each AQ
to identify new themes in the data, disconfirming evidence, or divergent ideas in the framing of
justice used across manuscripts. After all 70 manuscripts were coded and entered into the
spreadsheet, I created themes of the Discourses of Justice (DoJs) out of my memo-ed patterns. I
then re-read the manuscripts and coded the sections (problem setting, theoretical framing, and
results/implications) with the DoJ descriptions. Coded excerpts that did not align with the
descriptions of the Discourses led to revision across the themes until all Discourses were able to

be applied to the coded data without outliers (Auerbach & Silverstein, 2003).

The resulting three themes, or Discourses, represented sets of meaning that encompassed
answers to all six AQs. Thus, the Discourses include notions of the vision of justice being

perceived, in terms of the values and beliefs held about why justice is necessary and what it will
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provide, the essential principles, features, actors, and relationships seen as constituting justice,
and the teaching practices and implications that are presented as moving towards justice in
mathematics education. These Discourses stand apart from one another due to the focus placed
on what needs to occur to achieve justice in mathematics education. The Discourse of Justice as
Empowerment (DoJ-E) centers on the empowerment of individuals in pursuing justice; the
Discourse of Justice as Transformation (DoJ-T) focuses on taking action to challenge systems,
structures, and policies at an institutional level; and the Discourse of Justice as Democracy (DoJ-

D) identifies a need for ideological change to truly achieve justice in mathematics education.

Findings: Three Discourses of Justice

It is important to clarify that the DoJs identified in the literature are not separated based
on the actors pursuing justice, but rather the lever they use to do so. A Discourse of Justice as
Empowerment can be invoked regarding an individual or a collective, as long as the actor(s) are
focused on justice through and by supporting individuals in becoming more empowered.
Similarly, a Discourse of Justice as Transformation and a Discourse of Justice as Democracy do
not automatically imply that collective action is occurring, but rather that the actor(s) are
attempting to shift policies and systems through their action.!

In the remainder of this manuscript, I present the three Discourses of Justice in the
literature on K-12 mathematics education. I provide an overview of each of the three Discourses,
their identifying features, and how these Discourses were evidenced in the literature base
(Research Question 1). Then, I explain how these Discourses were invoked across the different
sections of manuscripts and connect these patterns to implications for future research and

teaching on justice in mathematics education (Research Question 2). A full list of all analyzed
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manuscripts and their resultant codes for the DoJs they invoked within the problem setting,

theoretical framework, and results/implications sections can be found in Appendix A.

A Discourse of Justice as Empowerment

What a DoJ-E Consists Of (RQ1)

The Discourse of Justice as Empowerment (DoJ-E) represents the set of meanings where
justice is advanced through the empowerment of individuals. That is, injustice is apparent when
students have access to different opportunities to learn and grow; justice is achieved through
individuals becoming more empowered to access those spaces. Examples of excerpts from
manuscripts that were coded as attending to justice through a lens on empowerment are
presented in Table 6. The examples present some of the ways a DoJ-E can arise in a manuscript;
across all of the coded excerpts is a focus on individual development creating a more just
mathematics education.

A surge of research has focused on the role of student engagement in the classroom and argues
that for justice to occur, students must be able to participate fully in all learning opportunities
(e.g. Planas & Civil, 2009; Table 6). This work directly confronts the under-representation of
Black, Indigenous, and other Persons of Color (BIPOC) students who do not receive equitable
opportunities to participate in mathematics classrooms (Aguirre, et al., 2013; National Council of
Teachers of Mathematics, 2014). Empowered students will have their identities honored in the
classroom environment (de Freitas, 2008; Esmonde, 2014) and be able to take up space in
learning experiences (Hand, 2012) via voice and agency. When all students are empowered to
see themselves as valuable members of the classroom community and their ideas are treated as

such, justice from the DoJ-E perspective is achieved. Individual empowerment can also be
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