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ABSTRACT

LISTENING TO THE VOICES THAT SING A DIFFERENT SONG:
MATHEMATICALLY SUCCESSFUL AND SOCIALLY CONSCIOUS
STUDENTS OF COLOR

Rebecca Lee Johnson

This study analyzes how a group of six high school freshmen responded to
engaging in Teaching and Learning Mathematics for Social Justice (TLMSJ), which is
one possible articulation of criticalmathematics. Commonalities among this diverse group
of students were that they were all students of Color from low socioeconomic status,
enrolled in Algebra 1, attending the same Title I public high school. These students
participated in an eight-week-long after-school program named “Socially Aware Algebra
Students” (SAAS), where they investigated a variety of social injustices through doing
Algebra 1 mathematics. This program was designed and facilitated by this study’s author,
whose role would be considered practitioner–researcher.
The purpose of this dissertation is to address the need for feedback on TLMSJ
from a diverse group of students of Color. Specifically, this study sought to determine the
participants’ perceptions both of engaging in TLMSJ and of the social justice topics that
were investigated as well as the participants’ mathematical learnings that occurred during

the SAAS program. This qualitative ethnographic case study relied on the following data
sources: interviews, questionnaires, observations, journal entries, student work products,
and pre- and posttests. Findings suggest that students’ reactions to this particular version
of learning mathematics through social justice are as varied as the students themselves.
While all participants reported increased mathematical skill and confidence due to their
participation in SAAS and all enjoyed learning mathematics that was related to real-life
topics, not every participant was interested in learning about social injustices. Secondly,
the post-assessment data did not display measurable growth, despite the participants’
perceptions of their mathematical improvement.
These findings suggest that TLMSJ, despite being the most common articulation
of criticalmathematics, may not be the most effective means by which mathematics
teachers can render their teaching socially just. The study concludes with various
recommendations for mathematics teachers interested either in teaching mathematics
through social justice topics, or in teaching mathematics in ways that are aligned with the
spirit of social justice.
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PREFACE

Lift ev’ry voice and sing,
‘Til earth and heaven ring,
Ring with the harmonies of Liberty;
Let our rejoicing rise
High as the list’ning skies,
Let it resound loud as the rolling sea.
Sing a song full of the faith that the dark past has taught us,
Sing a song full of the hope that the present has brought us;
Facing the rising sun of our new day begun,
Let us march on ’til victory is won.
—James Weldon Johnson, 1900
It was with these words in mind that I named this study “Listening to the Voices
That Sing a Different Song.” My intended focus of this study was on something all-toooften ignored in education research: the voices of students, and in particular, those of
students of Color. More than that, I meant for this study to be a counter-narrative, a
different song, that would disrupt widely propagated, yet false, notions that seek to belie
the genius and infinite capability inherent in children of Color.

xi
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Chapter I
NEED, PURPOSE, AND PROCEDURES

Need for the Study
In 2014, the United States’ public school population became, for the first time in
our country’s history, “majority minority,”1 meaning that the percentage of white, nonHispanic students in public schools fell below 50% (Krogstad & Fry, 2014). This racial
and ethnic shift in demographics occurred rapidly; a mere 20 years ago, the percentage of
non-Hispanic whites in public schools was closer to 65% (U.S. Department of Education,
2019). These fast-paced changes reflect the demographics of the United States as a
whole; in fact, during the Civil Rights Movement, the United States population was
nearly 90% non-Hispanic white; whereas today, non-Hispanic white persons constitute
60% of the total population (Census, 2019).
While America swiftly becomes more racially and ethnically diverse, many
aspects of our society, including in the educational, economic, and political spheres, still
favor whites (e.g., Allen-Ramdial & Campbell, 2014; Hetey & Eberhardt, 2018; Kohli,
Pizarro, & Nevárez, 2017; Williams & Cooper, 2019). As the country becomes more
diverse, how will society ensure that the educational, economic, and political

1

The terms “majority” and “minority” connote the very real power structures of the imaginary social
construct we call “race”; “race is the child of racism, not the father” (Coates, 2015, p. 7). Although deeply
problematic, the racial and ethnic “identifiers” used by society are used throughout this study. It would be
preferable to frame the statistics in this paragraph in terms of Black Indigenous people of color (BIPOC);
unfortunately, the labels currently used by society, and thus the Census Bureau, essentially frame
Americans as white or “nonwhite” (Alba, 2016, “The Likely Persistence of a White Minority”).
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opportunities to which white people have had privileged access, solely on account of their
whiteness, become available to all? How do we create a more equitable society—one that
affords each person, regardless of gender, race, sexual orientation, and other differences,
the opportunity and means to achieve their personally defined ideas of success?
One area in which this quest for an equitable society has played out is in K-12
schools, which have historically been seen as a microcosm of society at large (Dewey,
1907, p. 32). This quest for equity in schools can be seen in a number of landmark legal
cases, including the following: the Reconstruction Acts of 1865–1870, which established
Black students’ right to an education; the 1954 case, Brown v. Board of Education that
ended de jure segregation of schools; and the 2016 decision Fisher v. University of Texas,
which defended the use of affirmative action in college admission decisions. Legal cases
about education have both told the story of and, in their own right, brought about
historical shifts in America’s strides toward the goal of attaining equity in education.
Outside of Supreme Court cases, several federal initiatives—the Common Core State
Standards Initiative (CCSSI) for one—have also sought to address inequity and enhance
standards for teaching and learning.
Within the original articulation of the CCSSI, there was a sole, “paltry” (Gutstein,
2010, p. 12) sentence regarding equity: “The standards promote equity by ensuring all
students are well prepared to collaborate and compete with their peers in the United
States and abroad” (NGACBP/CCSSO, 2010). In this formulation, the idea of equity
seems akin to a sort of vague “leveling of the field”, and there is no further elaboration on
how the standards aim to achieve this. As Gutstein (2010) remarks, harkening back to an
observation made by Martin (2008, p.389) about a National Mathematics Advisory Panel
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report, throughout the Common Core State Standard (CCSS) documents “race [emphasis
in original] is conspicuously absent” (Martin, 2008, p. 389; repeated in Gutstein, 2010, p.
15).
Quite recently, in September 2017, New York State formally adopted the Next
Generation Learning Standards (NGLS), which are a revision of the 2010 CCSS. The
NGLS, as opposed to the original CCSS, explicitly address the nation-wide growth in
diversity and set out their mission to “promote equal access to math skills for all learners
while capitalizing on linguistic and cultural diversity” (NYSED, updated 2019). The
authors of the NGLS described the educator’s role in carrying out this mission:
No set of grade-specific standards can fully reflect the variation in
learning profiles, rates, and needs, linguistic backgrounds, and achievement levels
of students in any given classroom. When designing and delivering mathematics
instruction, educators must consider the cultural context and prior academic
experiences of all students while bridging prior knowledge to new knowledge and
ensuring that content is meaningful and comprehensible. In addition, as discussed
above, educators must consider the relationship of language and content, and the
vital role that language plays in obtaining and expressing mathematics content
knowledge. The standards should be read as allowing for the widest possible
range of students to participate fully from the outset, along with appropriate
adaptations to ensure equitable access and maximum participation of all students.
(NYSED, updated 2019)
This statement hearkens back to the statement given by the National Council for Teachers
of Mathematics (NCTM, 2014):
Creating, supporting, and sustaining a culture of access and equity require
being responsive to students’ backgrounds, experiences, cultural perspectives,
traditions, and knowledge when designing and implementing a mathematics
program and assessing its effectiveness. Acknowledging and addressing factors
that contribute to differential outcomes among groups of students are critical to
ensuring that all students routinely have opportunities to experience high quality
mathematics instruction, learn challenging mathematics content, and receive the
support necessary to be successful. Addressing equity and access includes both
ensuring that all students attain mathematics proficiency and increasing the
numbers of students from all racial, ethnic, linguistic, gender, and socioeconomic
groups who attain the highest levels of mathematics achievement.
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While our attempts at rendering the schooling experiences of children of Color more
equitable have been on-going, our work as a society is far from complete. These more
recent positions of both the NCTM and the NGLS are notably different, however, from
past attempts. Perhaps the nation’s increasing diversity has inspired a more “radical”
(Baker, 1969 as cited in Moses & Cobb, 2001, p. 3) message than previous, more “colorblind,” generations have been comfortable with. Unless teachers explicitly acknowledge
and account for their students’ racial, ethnic, and cultural differences, society is bound to
continue to see disparities in educational opportunities among our students who are of
various racial, ethnic, and cultural backgrounds.
While this more “radical” (Baker, 1969 as cited in Moses & Cobb, 2001, p. 3)
stance is being taken up by education policy, it is by no means new to the field of
education. The goals laid out by the NGLS as well as the NCTM equity statements are
remarkably similar to the definition of culturally relevant pedagogy, provided twenty
years ago by Gloria Ladson-Billings: “a theoretical model that not only addresses student
achievement but also helps students to accept and affirm their cultural identity while
developing critical perspectives that challenge inequities that schools (and other
institutions) perpetuate” (Ladson-Billings, 1995b, p. 469). According to Ladson-Billings
(1995a), “culturally relevant pedagogy rests on three criteria or propositions: (a) students
must experience academic success; (b) students must develop and/or maintain cultural
competence; and (c) students must develop a critical consciousness through which they
challenge the status quo of the social order” (p. 160). While many teachers of the
humanities can imagine how to render their curricula more culturally responsive, many
mathematics teachers struggle to see how to do so with the supposedly “abstract” or
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“neutral” content of mathematics courses. Other mathematics teachers, however, have
honed in on this last part of Ladson-Billings’ definition and envision culturally relevant
mathematics pedagogy as synonymous with critical mathematics pedagogy: the most
frequently implemented form of this appears as Teaching and Learning Mathematics for
Social Justice (TLMSJ).
Although there are various definitions of TLMSJ, one understanding is that it is
situating mathematics in a sociocultural perspective or, in other words, teaching the
content within the context of problems that a society faces (Tate, 1995). Baugh (1994)
suggests that “mathematics programs should select problem-solving topics that interest
the student and develop team projects to solve these problems” (p. 168). Through the use
of TLMSJ, students can not only learn particular topics in algebra while exploring
inequities that are present in the real world but also use that knowledge to help bring
about change. As Bartell (2013) defines it, TLMSJ is “mathematics [being] used to teach
and learn about issues of social injustice and to support arguments and actions aimed at
promoting equitable change” (p. 130). Gutstein describes TLMSJ as “reading and writing
the world with mathematics.” “Reading the world” means “to understand relations of
power, resource inequities, and disparate opportunities between different social groups
and to understand explicit discrimination based on race, class, gender, language, and
other differences” (Gutstein, 2003, p. 45). “Writing the world” involves “using
mathematics to change the world,” which is a “developmental process, of beginning to
see oneself capable of making change, and … developing a sense of social agency
[emphasis in original]” (Gutstein, 2006, p. 27). By contextualizing algebra content
through a social justice lens, the mathematics might become more engaging and may
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even assist in developing in students the mathematical literacy necessary for participating
more fully in the eradication of societal inequities.
Recently, TLMSJ has gained steam in some circles of mathematics education,
even becoming a “buzzword” in professional development sessions and teacher education
programs, as a possible means of rendering more equitable the mathematical learning
experiences of, in particular, underserved and historically marginalized students
(Gutstein, 2006). However, TLMSJ is still a relatively recent educational practice, and so
the research on it, and thus the evidence to support this, is relatively sparse (Gutstein,
2016; Harper, 2019). Furthermore, much of the limited research on TLMSJ has focused
on teacher training, or how teachers learn to teach mathematics for social justice. Studies
that center around the student experience of learning mathematics for social justice are
far rarer still (Byrd, 2016).
Ironically, the voices of the very students that the mathematics education
community aims to serve are too-often ignored; instead, students are frequently reduced
to their scores on assessments (Delpit, 2012). Because most (currently 85%) of the
students in New York City’s public school system are Black Indigenous People of Color
(BIPOC),2 this essentially means that the voices that typically go unheard are those of
BIPOC students. For this reason, this study is informed by a theoretical framework
incorporating critical race theory (CRT), involving the use of voice. “This, then, is the
essence of ‘voice’—the assertion and acknowledgement of the importance of the personal

2

The term BIPOC is used because it is perceived by some to be preferable to non-white, which “defines
people by a negative, as lacking some quality” (Hampton, 2019, “Which People?”, para. 5). “At this
cultural moment in the U.S., we still live in a racialized social and cultural hierarchy, and our language
continues to reflect our ongoing attempts to grapple with that reality” (Moses, 2016, “Is the Term ‘People
of Color’ Acceptable in This Day and Age?”, para. 12).
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and community experiences of people of colour as sources of knowledge” (Dixson &
Rousseau, 2005, p. 10). The use of voice in CRT research literature serves to bring
attention to the experiences of BIPOC.
Allowing their voices to be heard through the usage of devices such as
personal stories, narratives, counterstories, and autoethnographies, critical race
theorists seek to offer a counter-perspective to the disparaging narratives about
marginalized groups that circulate throughout the discourse. (Jett, 2012, p. 25)
While the mathematics education community has begun to consider TLMSJ a possible
means for bringing about more equitable schooling experiences, and in turn, a more
equitable society (Gutstein, 2006), it would be antithetical to the vision of TLMSJ to not
consider the voices, that is, the perceptions, of the students who are on the receiving end
of TLMSJ: those who are learning mathematics for social justice.
The mathematics educator community is currently unaware of the effects of
TLMSJ on students’ academic test scores and, perhaps even more importantly, have very
little insight into student perceptions of TLMSJ: does it have the intended effect of
motivating students to learn mathematics and become activists in addressing societal
injustices? If the mathematics teaching community is going to support and promote
TLMSJ, it is important to have a better understanding of how students respond to the
experience of TLMSJ (Byrd, 2016).
Statement of Purpose and Research Questions
The purpose of this study is to address the need for feedback on TLMSJ from a
diverse group of students of color. In order to garner feedback on TLMSJ from students,
students have to experience TLMSJ first hand. I designed an eight-week-long afterschool program named “Socially Aware Algebra Students” (SAAS), where a group of
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students could partake in TLMSJ. The data collected during and at the conclusion of this
program were analyzed to answer the following research questions about the students’
perceptions of their experiences:
1. What were the participants’ perceptions of the SAAS program, a particular
form of learning mathematics for social justice?
2. What were the participants’ perceptions of the social justice topics that were
investigated during the SAAS program?
3. What were the mathematical learnings of the participants during the SAAS
program?
Procedures
To gain insight into students’ perceptions of TLMSJ and, thereby, answer the
research questions, this study utilizes Erickson’s (1986) interpretative framework, which
he defines as encompassing research that is called any one or a combination of these
names: ethnographic, qualitative, participant observational, case study, symbolic
interactionist, phenomenological, or constructivist. “The key questions in such research
are these: ‘What is happening here, specifically? What do these happenings mean to the
people engaged in them?’” (Erickson, 1986, p. 124).
Originally, six self-selected Algebra I students joined the SAAS program, which
was centered around the curriculum Math for a Change (Carroll, Colyer, & Bulmann,
2012). Chapter III provides more details about the content of the activities within Math
for a Change (Carroll et al., 2012), along with the reasons for choosing this particular
curriculum. For now, a brief overview may be sufficient: this curriculum features various
activities related to social justice topics, which students explore while simultaneously
strengthening their understanding of foundational algebra concepts like ratio, rate,
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proportion, and percentage, as well as Algebra I concepts like linear and exponential
functions. Each activity presents several facts about a particular injustice and then poses
both mathematical and critical thinking questions relying on those facts.
The SAAS program consisted of a total of 17 sessions, spanning the course of
eight weeks. For the bulk of the program’s sessions, the participants worked through ten
activities, and thus ten separate social justice issues, from Math for A Change (Carroll et
al., 2012). After these ten sessions, the participants spent several sessions designing and
then presenting their own projects, based on a social justice topic of their choice, modeled
after the lessons they had worked through.
As a practitioner–researcher, I both facilitated the SAAS program and collected
all data for this study. The data sources include the following: interviews, questionnaires,
observations, journal entries, student work products, and pre- and posttests. In subsequent
chapters, when each of these are discussed in detail, the respective appendices are
mentioned. Before the start of the SAAS program, the participants took a pretest
prepared on the major mathematical concepts that were included in the Math for a
Change (Carroll et al., 2012) curriculum. During the program, the participants kept
journals to record their thoughts on the social justice issues introduced in the program and
to complete the mathematical work. At the end of the program, the participants took a
posttest, which was comparable to the pretest to measure mathematical learnings. Finally,
the participants were interviewed to gain insight into their perceptions of their
experiences. In order to ensure that the participants had a variety of means to express
their feedback, especially because some students may be reticent in interviews (Bahn &
Barratt-Pugh, 2011), three questionnaires were administered about their thoughts on the
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SAAS program, on their sense of civic responsibility, and on their academic self-concept
as related to mathematics.
Data from these various sources were collected, coded, and analyzed according to
three themes that correspond to each of the three research questions: Theme 1,
Perceptions about the SAAS Program; Theme 2, Perceptions and Learnings about Social
Justice Issues; and Theme 3, Perceptions and Learnings about Mathematics.
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Chapter II
REVIEW OF THE LITERATURE

The purpose of this chapter is to detail: 1) historical foundations of the ideologies
underlying TLMSJ; 2) various conceptions of TLMSJ; 3) contributions of studies of
TLMSJ in practice; and 4) current gaps in the literature regarding TLMSJ that this study
seeks to fill.
In the sense that “equity” and “social justice”—the terms most often associated
with this work—are considered “sliding signifiers” (Apple, 1995 as cited by Bartell,
2013, p. 130), it is impossible for the education community on the whole to come to a
consensus on how to define its “ideological stance” (Gates & Jorgensen, 2009, p. 166)
regarding these concepts (see also Nolan, 2009, p, 206). Therefore, it is essential in
framing this study to begin with establishing how I understand equity and social justice. I
borrow my understanding of what equity looks like in a mathematics classroom from one
component of Gutiérrez’s (2007) definition: "Being unable to predict students'
mathematics achievement and participation based solely upon characteristics such as
race, class, ethnicity, gender, beliefs, and proficiency in the dominant language
[emphasis in original]” (p. 41). In a similar vein, Gonzalez (2009) repurposed Gutiérrez’s
(2007) benchmark for achieving equity to construct a conception of social justice:
A socially just society is one in which we are unable to predict success in
life based upon characteristics including, but not limited to, race, ethnicity,
gender, beliefs, citizenship status, and proficiency in the dominant language
(Gonzalez, 2009, p. 26).
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Historical Foundations of TLMSJ
For millennia, philosophers have debated the purpose of education; most simply,
its aim could be articulated as, “education is the transmission and transformation of
culture”1 (Hanley, 2006, p. 51). “Culture” here means “the way of life and thought that
we construct, negotiate, institutionalize, and finally … end up calling ‘reality’ to comfort
ourselves’” (Bruner, 1996 as cited Hanley, 2006, p. 51). TLMSJ uses mathematics to
transmit information about the culture’s current state in order to transform the culture into
one that is more equitable. TLMSJ simultaneously acknowledges each of these three
stances as true: 1) “the purpose of education, from a societal perspective, is to maintain
the status quo” (Gutstein, 2012a, p. 70); 2) “the overarching purpose of all education is to
contribute to the struggle for a more just world” (Frankenstein, 2012, p. 51); 3) “the
purpose of education is not to integrate those who are marginalized into the existing
society but rather to change society so that all are included” (Bartell, 2013, p. 131).
While TLMSJ initially became actualized in the early 1980s as
criticalmathematics, one can trace its oldest roots back to the 19th century and the
philosophical movement known as pragmatism. William James, one of the founders of
this movement (along with Charles Sanders Peirce), defined a pragmatist as one who
“turns away from abstraction and insufficiency … from fixed principles, closed systems,
and pretended absolutes and origins. He turns towards concreteness and adequacy,
towards facts, towards action, and towards power” (James, 1906 as cited by Hill, 2006,
p.94). Pragmatists rejected the absolute knowledge model of the two other major

1

This is essentially a rephrasing of the following quote from Brameld (1965/2000): “Education has two
major roles: to transmit culture and to modify culture” (p. 75).
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philosophies of the time: idealism and realism (Lamicchane, 2018). Furthermore,
“pragmatic teaching methods are not as concerned with teaching students what to think as
they are with teaching students to critically think” (Hill, 2006, p. 94). The educational
philosophy progressivism was established from the foundation of pragmatism.
Progressives believed that “education should move away from identifying essential skills
and subjects for mastery and move toward encouraging learning by solving problems that
are relevant to the students and that advance social change” (Hill, 2006, p. 96).
Vaughan (2018) distinguishes between “three branches of progressive education
as moderate (child-centered/experientialist), radical (critical reconstructionist), and
conservative (social behaviorist)” (p. 41). John Dewey, a moderate progressive, “believed
that if schools supported children and helped educate them to become active citizens and
community members, they would create a better society” (Vaughan, 2018, p. 42). As
such, “Dewey advocated for curriculum and methods that originated from the life
experience of the student and developed from there” (Hill, 2006, p. 105). During the early
1900s, Dewey
‘attempt[ed] to link the notion of individual and social (cooperative) intelligence
with the discourse of democracy and freedom’ (McLaren, 1989, p. 199). By so
doing, John Dewey provided ‘a language of possibility’—a philosophical
construct that has been of foremost significance to the evolution of critical
pedagogy. (Darder, Baltodano, & Torres, 2003, p. 3)
Theodore Brameld and George Counts, who were more radical progressives than
Dewey, did not believe progressivism went far enough in envisioning education as a
means of bringing about necessary societal change and, therefore, founded the
reconstructionism movement (Hill, 2006; Sobel, 1977). “This movement differs from
progressivism in that progressivism is highly psychologically oriented, while
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reconstructionism is anthropologically centered” (Sobel, 1977, p. 354). To
Reconstructionists, “the group most dedicated to democratic values, most knowledgeable
about cultural trends, and in the most strategic position to direct social change, is school
teachers …. School teachers, therefore, should be the architects of the new social order
(Hunt & Metcalf, 1968)” (Stanley, 1992, p. 4).
With this view of the responsibility of teachers, radical progressives “advocated
for a critical reconstructionist approach to the curriculum and believed that the purpose of
school was to ameliorate social ills and prepare students to create a more just society”
(Vaughan, 2018, p. 42). Following World War II, in particular, Brameld saw an urgent
need for action, because he felt America was in a period of “crisis-culture”; “the
designation of crisis-culture implies that our institutions, habits, symbols, beliefs, and
faiths are almost all infected by chronic instability, confusion, bifurcation, and
uncertainties (Brameld, 1955)” (Sobel, 1977, p. 356). (Incidentally, Giroux [2006] argued
we are experiencing the same situation in present day America: “the crisis of public
education must be understood as part of the wider crisis of politics, power, and culture”
[p. 28]). To heal this crisis-culture,
Brameld maintained that controversial issues and problems must play a central
role in education at all levels …. He urged that educators examine critically
‘explosive’ ideas in education like culture, class, and evolution.
Reconstructionists, he argued, must work toward nothing less than a transformed
economic system and a just international order. (Conrad, 1994, pp. 5-6)
These same calls would be echoed decades later by the founders of criticalmathematics:
Marilyn Frankenstein and Ole Skovsmose.
Around the same time that the progressive movement was taking place in the
United States, critical theory emerged in Germany with the 1923 founding of the
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Frankfurt School, also known as the Institute of Social Research (Institut für
Sozialforschung). Critical theory was founded with the goal of developing Marxist
studies in Germany to combat growing anti-Semitism (Corradetti, 2013); specifically, it
“expanded Marxian criticisms of capitalist society, by formulating patterns of social
emancipatory strategies” (Corradetti, 2013, p. 8). Although the ideologies behind critical
theory and social reconstructionism are similar, their origins differ; “Social
Reconstructionism was born from the ideas of the Pragmatists and Progressives, and
Critical Theorists find their historical roots in the ideas of class struggle and the control
of economic power” (Hill, 2006, p. 127). Still, many of the underlying ideologies of
reconstructionism can be found in critical theory, and in turn, “anticipated many of the
methods, concerns, and theoretical perspectives of the critical pedagogy scholarship”
(Stanley, 1992, p. 3).
While the phrase “critical pedagogy” would not appear until Giroux’s 1983 book
Theory and Resistance in Education, the ideology informing the concept fundamentally
derived from the Frankfurt School and critical theory (Darder et al., 2003). Darder et al.
(2003) offer an expansive recounting of the rich history of critical pedagogy, including
the roots to critical theory; however, this would be beyond the scope of this study. In its
stead, this truncated summary may suffice: the aim of critical pedagogy was “to
invigorate the capacity of radical educators to engage critically with the impact of
capitalism and gendered, racialized relations upon the lives of students from historically
disenfranchised populations” (Darder et al., 2003, p. 2).
Skovsmose (2012) describes specifically how the political, social, and cultural
climate of the world after World War II “framed the initial formulation of critical
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education” (p. 37); in the aftermath of campaigns like the Civil Rights movement, the
protests against the use of atomic power and the war in Vietnam, and the feminist
movement, the world was swiftly transforming. It was during and, quite likely, as a result
of this conflagration of events that a small group of educators began making the
“sociopolitical turn,” the very one that, as Gutiérrez (2013) notes, many more in the
broader mathematics educator community have only been making within this past
decade.
It was at this fraught time in history that one of the first examples of critical
pedagogy emerged in the United States. An activist with the Student Nonviolent
Coordinating Committee (SNCC), Charles Cobb, Jr. (assisted later by Robert Moses, who
would later create the Algebra Project)2 conceived of the Freedom Schools, which
operated during the 1964 Freedom Summer in Mississippi (Chilcoat & Ligon, 1994). The
Freedom Schools were an outstanding example of democratic instruction (Chilcoat &
Ligon, 1994), and indeed, one of the first examples of critical pedagogy, in spirit if not
name (Hope, 2018). A closer look at the Freedom School curriculum materials reveals
that the goals are quite similar to many TLMSJ materials (including, for instance, the
curriculum used in the present study, Math for a Change [Carroll et al., 2012]):
“To train people to be active agents in bringing about social change.’ This is a primary
purpose of the Freedom School Curriculum” (Emery, Braselmann, & Gold, 2004, p. 31).
1. “The purpose of the Freedom schools it to provide an educational experience
for students which will make it possible for them to challenge the myths of
our society, to perceive more clearly its realities, and to find alternatives, and
ultimately, new directions for action” (Emery et al., 2004, p. 50).
2

The Algebra Project is a mathematical literacy effort, mainly geared toward low-income students and
students of color, that promotes access to advanced mathematics courses and the improvement of
mathematical skills as necessary requirements for full engagement in citizenship (Moses & Cobb, 2001).
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2. “The purpose of the Freedom Schools is to help [the students] begin to
question” (Emery et al., 2004, p. 53).
The Freedom Schools were revolutionary for many reasons, of which, two are
highlighted here: 1) their method of instruction was student-centered, discussion-based,
and utilized “democratic teaching techniques emphasizing self-discovery and selfexpression and encouraging students to think critically” (Chilcoat & Ligon, 1994, p.
133); and 2) the curricular materials explicitly and openly discussed race and racism as
well as oppression due to religion, gender, and nationality (Emery et al., 2004). This
direct confrontation with racial issues was highly controversial for the time and rarely
occurred in educational settings; indeed, critics of the critical pedagogy movement
claimed that, as largely a white, male space, it neglected to adequately address issues of
race and racism (Darder et al., 2003, p. 17). The overlapping philosophies and ideologies
between the Freedom Schools and mathematics for social justice have not been
adequately acknowledged in studies about TLMSJ (as an exception, regarding culturally
relevant pedagogy, see Ladson-Billings, 1995a).
The work cited most often by critical pedagogues and critical pedagogy theorists
as highly influential is that of Paulo Freire, a Brazilian educator and philosopher. Freire’s
philosophical contributions to critical pedagogy have been written about extensively in
great detail (e.g., Chubbuck & Zembylas, 2008; Frankenstein, 1983; de Freitas, 2008;
Gutiérrez, 2013; Gutstein, 2003/2006/2012/2016; Powell, 2012; Skovsmose, 2012;
Stinson, Bidwell, & Powell, 2012; Tutak, Bondy, & Adams, 2011); therefore, only a few
key contributions are touched upon here. Larnell, Bullock, and Jett (2016) describe
“several Freirian concepts [that] undergird much of [TLMSJ]:

18
(a) a critical focus on knowledge production, (b) a critique of a ‘culture of
silence,’ (c) the cultivation of ‘conscientização’ a kind of critical consciousness,
(d) a critique of the ‘banking model of education,’ and (e) the promotion of
problem-posing pedagogy (Freire, 1970/1993). (p. 20)
Regarding knowledge production, as Frankenstein (1983) describes, “Freire’s
epistemology is in direct opposition to the positivist paradigm … [in which knowledge is
considered] neutral, value-free, and objective, existing totally outside of human
consciousness” (p. 316). The positivist paradigm lends itself to the “banking model” of
teaching, where “the teacher’s task is … to ‘fill’ the students by making deposits of
information which he or she considers to be true knowledge” (Freire, 1970/2012, p. 76).
Students in this model are “passive and powerless recipients of knowledge” (Ernest,
1991, as cited by Larnell et al., 2016, p. 20), which contributes to a “culture of silence”
(Freire, 1970), whereby “those who are marginalized or otherwise oppressed are
encouraged by structural power arrangements to quietly internalize their oppression in
ways that support or even strengthen the status quo” (Larnell et al., 2016, p. 20).
Freire’s epistemology posited knowledge as “continually created and recreated as
people reflect and act on the world” (Frankenstein, 1983, p. 316). As an alternative to the
banking model, Freire calls his model of education a “problem-posing pedagogy”, which
he defines as a dialogical relationship between teacher and students, where “the
students—no longer docile listeners—are now critical coinvestigators in dialogue with
the teacher” (Freire, 1970/2012, p. 81). Through this process, students and teachers
develop what Freire calls conscientização, or a kind of critical consciousness. This way,
“students generate and examine problems from their own lives and work collaboratively
to construct solutions” (Tutak et al., 2011, p. 67). The 1970 translation of Freire’s
seminal text, Pedagogy of the Oppressed, which discussed these tenets, led to widespread
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publication in the United States; this event coincided, or perhaps even catalyzed,
essentially, a tidal wave of similar ideas within various small circles of the mathematics
education community.
The first expression of this wave of thinking about mathematics education took
the form of a new interest in the cultural aspects of mathematics and the cultural
identities of mathematics students. In 1978, another Brazilian educator and
mathematician, Ubiratan D’Ambrosio, introduced the concept of ethnomathematics, the
purpose of which “is to raise critical consciousness against Eurocentrism in the
mathematics classroom to include the mathematical voices of other cultures” (Tutak et
al., 2011, p. 69). At this same time, other mathematics educators similarly began to focus
on the cultural and social aspects of mathematical pedagogy. As chronicled by Gloria
Ladson-Billings (1995b), several studies of this kind would come to inform another
domain of critical pedagogy soon to emerge: culturally relevant pedagogy (which will be
discussed at length in the following section and is only briefly mentioned here.) These
studies include the following: Au and Jordan (1981); Cazden and Leggett (1981);
Erickson and Mohatt (1982); Irvine (1990); Jordan (1985); Mohatt and Erickson (1981);
Singer (1988); and Vogt, Jordan, and Tharp (1987) (Ladson-Billings, 1995b, pp. 466469). While the contributions of each of these studies are too detailed to mention here,
this list is meant to demonstrate the breadth of similarly focused research being done at
this time.
The final contributing factors discussed in this recounting that led directly to the
founding of TLMSJ (the version of criticalmathematics pedagogy that is involved in this
present study) were ideas presented at national and international conferences, where the
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mathematics educator community raised concerns over the social and cultural issues of
mathematics education. Powell (2012) notes three groups that, in particular, are
responsible for these conferences: the InterAmerican Committee on Mathematics
Education (IACME), the International Congress on Mathematical Education (ICME), and
the African Mathematical Union (AMU). One conference specifically, the ICME-6 in
1988, is credited by Powell (2012) with setting off widespread interest in
criticalmathematics education. One particularly noteworthy report was presented by the
United Nations Educational, Scientific, and Cultural Organization (UNESCO) at its
General Conference in Paris in 1976.
This report, “Recommendation Concerning Education for International
Understanding, Co-operation and Peace,” listed the “major problems of mankind” that all
students should study as:
•

Equality of rights of people;

•

Maintenance of peace; types of war; disarmament;

•

Action to ensure the observance of human rights;

•

Economic growth and social development;

•

Conservation of natural resources;

•

Preservation of the cultural heritage of mankind;

•

The role of the UN in solving such problems. (Hudson, 1989, p. 87)

Exploring similar issues would become the aim of many criticalmathematics curriculums
that would emerge in the coming decades. At this time, however, the focus was more on
building awareness of global issues, rather than on action to bring about social change
(Hudson, 1989).
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Relaying this expansive history, which led to the formulation of
criticalmathematics education, and TLMSJ in particular, is meant to indicate that,
spanning back nearly 100 years, a small group of scholars in the community of
mathematics educators had been questioning both the taken-for-granted absolutist, neutral
understanding of mathematics, as well as the traditional “banking model” of teaching
mathematics; they had begun to question the social, cultural, and political facets and
implications of mathematics education. Over time, the voices of these scholars, who were
primed to make the sociopolitical turn (Gutiérrez, 2013), grew louder and more
persistent; it merely took a long time for the wider community truly to begin listening.
Various Conceptions of TLMSJ
Seminal works were published by Frankenstein (in 1983) and Skovsmose (in
1985), where they each separately introduced the concept criticalmathematics education
to the United States and Europe, respectively (Tutak et al., 2011). While the tenets of
Frankenstein’s interpretation of criticalmathematics are detailed subsequently, two key
contributions of Skovsmose’s ought to be mentioned here: 1) his explanation of the
relevance of the term “critical”, and 2) the definition of “mathemacy,” a term he coined.
For Skovsmose (1994), at the heart of the word “critical” is the idea of social critique; “to
be critical, education must react to social contradictions” (p. 38). Furthermore,
Skovsmose (1994) holds the position that “not to subscribe to critical education means
either to accept the social situation as preferable (not necessary as perfect), or to maintain
that education does not have a role to play as a critical social force” (p. 38). Logically,
this is a strong argument against those who are opposed to criticalmathematics being a
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part of the K-12 curriculum; first, too many facts support the existence of societal
inequities, and second, education was made compulsory in the United States in order to
mold the future citizens of society.
As for Skovsmose’s coined term, mathemacy, he imagined a concept akin to
Freire’s conception of literacy, or “reading the word” (Freire, 1985, p. 18); Skovsmose
(1994) explains that mathemacy, like literacy, is “a double-edged sword” (p. 38), for the
knowledge of reading not only allows for people to have access to general information
but also causes people to become aware of “contradictory aspects of social life” (p. 38).
In this way, Skovsmose’s (1994) mathemacy includes both knowledge of calculation and
other mathematical skills and also the capacity for empowerment, because better
understanding mathematically framed facts “can be a means to organize and reorganize
interpretations of social institutions, traditions, and proposals for political reforms” (p.
39). Proponents of TLMSJ claim it fosters the development of students’ mathemacy.
The present study used specifically Gutstein’s framework for TLMSJ, which, as
Gutstein acknowledges, was influenced by Ladson-Billings,3 Murrell, and Frankenstein
(Gutstein, 2006, p. 23). While Ladson-Billings technically refers to the subject of her
work as “culturally relevant/responsive pedagogy” (which consists of three criteria) and
Frankenstein to hers as “criticalmathematical literacy” (which consists of four goals),
there are multiple themes that correlate with Gutstein’s conception of TLMSJ. In
Appendix A, the specific criteria of each of the frameworks underlying TLMSJ are
compared side-by-side (Gonzalez’s [2009] is included as well, although her work was

3

See also: Gay’s (2010) conception of culturally responsive pedagogy, which she describes is “validating”,
“comprehensive,” “multi-dimensional,” “empowering,” “transformative,” and “emancipatory” (pp. 31-38).
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based on Gutstein’s). Because my understanding of TLMSJ drew so greatly from
Gutstein’s framing, I now delineate the six goals (three on social justice and three on
mathematics) that Gutstein set for TLMSJ. At the same time, where suitable, I remark on
specific similarities and noteworthy differences to the works of Ladson-Billings and
Frankenstein.
An important note before beginning is that Gutstein, over the decades, has
referred to his work by a variety of terms. Similarly, other researchers involved in this
same work have adopted their own terminology to refer to similar conceptions of
criticalmathematics. While I have chosen to refer to this work as TLMSJ to honor the
intended dialogical nature (Freire 1970/2012) of the exchange between teacher and
student, the terminology that appears in various quotes referring to this work are as
follows:
1. Teaching and learning mathematics for social justice (TLMSJ) (Larnell et al.,
2016)
2. Teaching mathematics for social justice (TMfSJ/TMSJ) and learning
mathematics for social justice (LMfSJ) (Bartell, 2013)
3. Reading and writing the world with mathematics (RWWM) (Gutstein, 2016)
4. Critical mathematics/criticalmathematics (CM) (Powell & Brantlinger, 2008)
In Gutstein’s framing (see Table 1), teaching mathematics for social justice has
“two sets of pedagogical goals: one focused on social justice and the other on
mathematics …. The three social justice pedagogical goals are (1) reading the world with
mathematics, (2) writing the world with mathematics, and (3) developing positive
cultural and social identities. The three mathematical goals are (1) reading the
mathematical world, (2) succeeding academically in the traditional sense, and (3)
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changing one’s orientation to mathematics” (Gutstein, 2006, pp. 23-24). Because
Gutstein’s framing of TLMSJ is central to this work, a deeper understanding of each of
these components is called for.
Table 1
Teaching Goals and Objectives

Source: Retrieved from Gutstein E. (2003). Teaching and learning mathematics for social
justice in an urban, Latino school. Journal for Research in Mathematics Education, 37–
73. (Gutstein, 2003, p. 44).
As for the first of the social justice pedagogical goals, Gutstein borrows the
phrase “reading the world [emphasis in original]” from Freire (Freire & Macedo, 1987)
and explains that he interprets it as “understanding the sociopolitical, cultural-historical
conditions of one’s life, community, society, and world” (Gutstein, 2006, p. 24). Gutstein
(2003) clarifies that, while reading the world can apply to any domain, to him, “reading
the world with mathematics means to use mathematics to understand relations of power,
resource inequities, and disparate opportunities between different social groups and to
understand explicit discrimination based on race, class, gender, language, and other
differences” (p. 45). Gutstein’s “reading the world with mathematics” is akin to
Frankenstein’s (2006) “understanding the mathematics of political knowledge” (p. 19),
which means “students need to learn how mathematics skills and concepts can be used to
understand the institutional structures in our society” (p. 24). In terms of the criteria laid
out by Ladson-Billings (1995a), this goal is expressed as the third criteria of culturally
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relevant pedagogy and states, “students must develop a critical consciousness through
which they challenge the status quo of the current social order” (p. 160).4
Gutstein’s second social justice goal, “writing the world with mathematics,” goes
a step beyond becoming informed about inequitable structures and involves action:
“using mathematics to change the world” (Gutstein, 2006, p. 27). Central to this idea is
students “developing a sense of social agency [emphasis in original]” (p. 27), by which
he means gradually defining for themselves how to act in relation to the world. Whereas
Frankenstein’s (2006) framing did not necessarily include this action step, LadsonBillings’ (1995a) may have implied one. Her language could be interpreted as students
merely philosophically challenging the status quo and not taking actionable steps toward
doing so.
Gutstein’s (2006) third social justice goal, “developing positive cultural and
social identities [emphasis in original],” means “that students are strongly rooted in their
home languages, cultures, and communities, but at the same time, can appropriate what
they need to survive and thrive in the dominant culture” (p. 28). This could also be
referred to as “cross-cultural code-switching” (Molinsky, 2007) or, as Gutstein (2006)
points out, in Ladson-Billings’ words, as developing “cultural competence” (LadsonBillings, 1995, as cited by Gutstein, 2006, p. 28). Byrd (2016) expounds on a variety of
ways in which cultural competence can be achieved in the classroom through
instructional practices that center around “cooperative and experiential learning” and the
incorporation of experiences from students’ personal, familial, and communal lives.

4

The social justice component of Ladson-Billings’ original framing was essentially “rendered invisible by
mass adoption” (Matthews, 2018, p. 22).
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These conceptions are quite similar to D’Ambrosio’s (2001) articulation of
ethnomathematics, which were described previously, as well as a couple of Howard’s
(2010) principles of culturally relevant pedagogy: allowing students to use their own
personal culture 1) “to enhance their quest for educational excellence” (p. 70); 2) to
eradicate “deficits-based ideologies of culturally diverse students (p. 70); and 3) to
disrupt the false normalization of “Eurocentric or middle-class forms of discourse,
knowledge, language, culture, and historical interpretations” (p. 70). However, a teacher
attempting to incorporate his/her students’ culture must be careful to not “essentialize”
groups (Gutiérrez, 2013, p. 51) or treat any particular culture as monolithic, or “trivialize
or routinize culture … to the extent that it becomes counterproductive or just another
form of hegemonic practice (Ladson-Billings, 1998)” (Leonard, Brooks, Barnes-Johnson,
& Berry, 2010, p. 267).
Frankenstein (2006) also includes a cultural component to her description of the
goal “understanding the mathematics” when she encourages her students to consider the
interactions of culture and mathematical knowledge. Byrd (2016) points to a number of
studies that support the finding that culturally relevant pedagogy “can promote a positive
ethnic-racial identity and positive attitudes toward others” (p. 2). Yet, very often, the
cultural identities of students, and their racial identities in particular, are neglected in
schools, and specifically in mathematics classrooms, to the great detriment of those
students’ success (Martin, 2008; Ukpokodu, 2011). A more in-depth discussion of the
implications of students’ identities, including their ethnic and racial identities, on TLMSJ
takes place later in this section of the chapter.
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Gutstein’s (2006) first mathematical goal is “reading the mathematical word,”
which is “equivalent to developing mathematical power” (p. 29), and it is required to
“transform society” (p. 29). This is similarly framed by Frankenstein (2006) as the goal
“understanding the mathematics” (p. 19). If the mathematics itself is not understood,
there is no avenue for using it as a tool to address the injustices it aims to expose.
The second mathematical goal Gutstein defines is “succeeding academically in
the traditional sense [emphasis in original] [which] means that students achieve on
standardized tests, pass high school, succeed in college, have access to advanced
mathematics courses, and pursue (if they choose) mathematics-related courses” (Gutstein,
2006, p. 30). This is parallel to Ladson-Billings’ (1995a) criterion, “students must
experience academic success” (p. 160). Some in the mathematics education community
(see Larnell et al., 2016; Powell & Brantlinger, 2008) seem to forgo this particular tenet
of Gutstein’s framework, creating a false dichotomy, whereby they differentiate between
two “camps” of TLMSJ; 1) “social-justice-as-instrumental-access as demonstrated
through [Robert] Moses’ work [with the Algebra Project] and 2) social-justice-as-criticalconsciousness, a perspective that is central to Frankenstein and Gutstein’s approaches”
(Larnell et al., 2016, p. 19). Similarly, Powell and Brantlinger (2008) differentiate two
versions of Critical Mathematics (CM). For them, “CM1” is paramount to Moses’
framing: “engaging students, socially marginalized in their societies, in cognitively
demanding mathematics in ways that help them succeed in learning that which dominant
ideology and schooling practices position them to believe they are incapable” (pp. 424425). And “CM2,” or the Frankenstein/Gutstein framing, for Powell and Brantlinger

28
(2008), is about engaging students in “real-world, politically oriented applications” (p.
432) of mathematics.
This false bifurcation of TLMSJ is problematic and contributes to the view that
mathematics for social justice is “soft” mathematics. I would argue that Gutstein’s
framing of TLMSJ does indeed prioritize “cognitively demanding” mathematics as a
necessary component and, like Moses, acknowledges that advanced mathematics can be
used as a “pipeline” to societal advancement (Gutstein, 2006, p. 30). However, Gutstein
also voices concern over “the presumption that more of these students [students of color,
women, and working-class students] in advanced mathematics classes and careers will
necessarily change inequitable relations of power” (Gutstein, 2006, p. 30).
Gutstein’s third and final mathematical goal for TLMSJ is for students to “change
their orientation toward mathematics from seeing it as a series of disconnected, rote rules
to be memorized and regurgitated, to a powerful and relevant tool for understanding
complicated, real-world phenomena” (Gutstein, 2006, p. 30). In Freirean terms, instead of
the banking model of education, students must experience a problem-posing pedagogy.
Frankenstein (2006) makes a similar pronouncement when expounding on her first goal
of “understanding the mathematics”: students should study mathematics in the context of
“deep and complicated questions” (p. 22) and “create their own problems” to solve (p.
21). Frankenstein (2006) advocates for a Freirean dialogical relationship between student
and teacher in advocating for
breaking down the dichotomy between learning and teaching mathematics …
[because] learning and teaching are part of the same process, and are different
moments in the cycle of gaining existing knowledge, re-creating that knowledge,
and producing new knowledge. (p. 21; see also Stinson et al., 2012, p. 78)
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Two of Frankenstein’s (2006) four goals of criticalmathematics literacy are not
explicitly addressed in Gutstein’s (2006) framing; however, they are essential additions
defining this work. The first of these is “understanding the politics of mathematical
knowledge” (p. 19). By this, Frankenstein (2006) means that students should be wary of
blindly accepting statistics that are presented as facts:
There are political struggles/choices involved in: which data are collected,
which numbers represent the most accurate data, which definitions should guide
how the data are counted, which methods should guide how the data are collected,
which ways the data should be disaggregated, and which are the most truthful
ways to describe the data to the public. (p. 26)
This is especially important in the current political climate, where there are real and
dangerous consequences to believing “fake news.”
Finally, both Frankenstein (2006) and Ladson-Billings (1995b) raise an issue that
has been central recently to some in the mathematics education community: “What
mathematics? For whom? And for what purpose?” (Martin, Gholson, & Leonard, 2010,
p. 14; see also Gutiérrez, 2013/2017a/2017b/2017c; Nolan, 2009). To this same end,
Frankenstein’s (2006) criticalmatheamatics literacy goal “understanding the politics of
knowledge” refers to “reconsidering what counts as mathematical knowledge and representing an accurate picture of the contributions of all the world’s peoples to the
development of mathematical knowledge … or how mathematical knowledge is learned
in schools” (pp. 27-28). This harkens back to D’Ambrosio’s (2001) positing
ethnomathematics as a way to decentering the Eurocentric version of mathematics that is
taught in the typical mathematics classroom. Likewise, Ladson-Billings (1995a), in
describing applications of the “critical consciousness” criteria of culturally relevant
pedagogy, called for the “critiqu[ing] of text book knowledge” (p.162). Questioning the
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mathematics that is taught in schools balks at the “positivist” (Frankenstein, 1983, p. 316)
or “essentialist” (Pais, 2011, p. 212) stance that mathematics is the absolute, objective
truth and/or is acultural and politically neutral.
Proponents of TLMSJ (e.g., Bartell, 2013; Bartell, et al., 2017; Buenrostro, 2016;
Frankenstein, 2006/2012; Gonzalez, 2009; Gutstein, 2003/2006/2012; Leonard, 2009;
Leonard et al., 2010; Skovsmose, 1994/2012; Stinson et al., 2012) claim there are
numerous positive outcomes when teachers teach mathematics for social justice; these
positive outcomes include “informed citizenship (Moses & Cobb, 2001) and selfempowerment (Leonard, 2009; Martin, 2009a/2009b; Sleeter, 1997)” (Leonard et al.,
2010, p. 262).
“Informed citizenship” applies in at least these two distinct senses: a) students
become more knowledgeable and understanding of societal injustices, such as racism,
sexism, income inequities, and environmental destruction; and 2) through informational
exposure, students both grow a deeper understanding of their own cultural history as well
as develop and nurture an appreciation of others’ cultures and cultural contributions,
including mathematical ones (Gutstein & Peterson, 2006, p. 2). To this later point, Voss
and Rickards (2016) completed an Australian study of TLMSJ with 45 high school
participants in a diverse, mixed-ability mathematics class, including four students with
learning disabilities. They not only found that there were improvements in “student
learning and engagement” (p. 46), but also that using a social justice pedagogy helped
“students to develop social tolerances between different groups of people within
Australia’s modern day multicultural society” (p. 46).
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“Self-empowerment,” like “informed citizenship,” could also be understood in
multiple ways. First, students develop a sense of agency (Gutstein, 2006) or a sense of
their own power in bringing about the changes needed to construct a more equitable
society. Second, several researchers (Frankenstein, 1983; Gutstein, 2003; Martin,
2000/2009) elaborate on what they consider to be an essential component of selfempowerment: identity. Because critical scholars understand knowledge to be
constructed, “those who take a critical stance toward education must necessarily grapple
with matters of identity and power” (Gregson, 2013, p. 167).
A student’s mathematical identity is formed by his/her beliefs about “(a) [his/her]
ability to do mathematics, (b) the significance of mathematical knowledge, (c) the
opportunities and barriers to enter mathematics fields, and (d) the motivation and
persistence needed to obtain mathematical knowledge” (Martin, 2000, p. 19).
Frankenstein (1983) argues that anxiety around mathematical identity actually “helps
sustain hegemonic ideologies” (p. 324), such as, only some select “brilliant” few are
“math” people (see also Ukpokodu, 2011). Furthermore, Frankenstein (1983) argues that
addressing and healing “math” anxiety may be one of the most powerful acts of critical
resistance:
Critical individual change does occur—when students overcome their
math anxiety and learn math, they have a concrete, deep experience that ‘things
can change.’ They also develop the ability to critique and they increase their
questioning of the conditions in which they live. It may be that the most critical
collective change that a pedagogy of the oppressed can bring about in our
circumstances is a subtle shift in climate which will aid the progress of liberatory
social change. (Frankenstein, 1983, pp. 335-336)
This is especially valuable for teachers to remember when engaging in TLMSJ, which
can sometimes seem unbearably challenging because so many barriers exist (to be
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described in Chapter V); it may be a comfort for teachers to recognize that even these
seemingly minor emancipatory victories, like quelling “math” anxiety, are worthy of
celebration.
The intersection of students’ mathematical identities with their other identities
comes into play as well because of the racialized and gendered nature of educational
experiences (Leonard, 2009). Varelas, Martin, and Kane (2012) identify three identities
when considering mathematics students: disciplinary identity (as related to doing the
mathematics), racial identity (as Black Indigenous persons of Color [BIPOC]),5 and
academic identity (as related to academic tasks and classroom practices). They make the
following case as to why these three types of identities must be attended to:
Emerging research shows that Black children’s mathematics identities are
strong correlates of their mathematical success or failure and that teachers’
classroom practices and beliefs can dramatically shape these identities—not just
for the short term but also over life spans (e.g., Berry, 2008; Jackson, 2009;
Martin, 2000, 2009; McGee & Martin, 2011a, b; Spencer, 2009; Stinson, 2009).
Moreover, studies of racial identity among African American adolescents show
that positive racial identities can promote positive academic identities and
achievement and can serve as a buffer to a number of risk factors (Chavous,
Bernat, Schmeelk-Cone, Caldwell, Kohn-Wood, & Zimmerman, 2003; Harper &
Tuckman, 2006). (Varelas et al., 2012, pp. 325-326)
In Table 2, Martin (2009a) distinguishes between various toxic approaches to race
taken by different players in the mathematics education field. To counter both the
damaging identity-denying color-blind pedagogical approach as well as the still-touted
outrightly racist messaging that BIPOC students are innately less intelligent than white
students (as noted by NCSM, 2016; Perry, 2003; Powell, 2012; Terry, 2009; Varelas et
al., 2012), it is vital, from an equity stance, for teachers to be cognizant of attending to
5

Varelas, Martin, and Kane’s (2012) study is particularly about Black students; however, I think it would
be legitimate to extrapolate this to include all people of Color, and therefore, I use the more inclusive term
BIPOC here to reflect that.
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and nurturing the mathematical identities of their BIPOC students especially (Tate,
1994); “mathematical knowledge and expertise is empowering and life altering,
especially for those who are marginalized and oppressed” (Leonard, 2009, p. 306).
Table 2
Approaches to Race in Extant Mainstream Mathematics Education Research, Policy, and
Practice

Source: Retrieved from Martin, D.B. (2009a). Researching race in mathematics
education. Teachers College Record, 295–338. (Martin, D.B., 2009a, p. 299).
This is not at all to say that TLMSJ should not be used with more privileged—
affluent, white—student populations (see Glover, 2019; Wonnacott, 2011 for examples of
TLMSJ being used in such contexts). However, Leonard et al. (2010), among other
scholars, argue that pairing culturally relevant teaching and social justice teaching can be
a means of “motivating marginalized students to engage in mathematics as they grapple
with inequitable and oppressive influences in their own lives (Gonzalez, 2009; Gutstein,
2006; Leonard, 2009; Martin, 2009)” (p. 261). Still, several researchers (Enyedy &
Mukhopadhyay, 2007; Gutstein, 2006; Terry, 2009) warn that TLMSJ, even with an
explicit attention given to students’ racial identities, “does not automatically support the
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kinds of positive orientations to mathematical content knowledge (math identity) we
might hope for” (Terry, 2009, p. 198).
Larnell et al. (2016), along with other scholars (e.g., Berry, 2008; Martin,
2000/2008/2009a/2009b; Terry, 2009) note that “critical examinations of the racial
discourse underlying TLMSJ have been largely absent” (p. 24) and, therefore, invoke the
power of critical race theory (CRT) “to expose TLMSJ’s ‘blank and blind spots’ with
respect to race, racism, and racialization” (p. 27). Lynn (1999) provides the following
summary of the guiding principles of CRT:
1. Recogniz[ing] the centrality of race and intransigence of racism in
contemporary American society.
2. Reject[ing] East-West European Modernist claims of neutrality, objectivity,
rationality, and universality.
3. Historiciz[ing] its analyses by relying heavily on the experiential knowledge
of people of color. (p. 608)
Rolón-Dow (2005), working from the foundation of CRT, after analyzing the
narratives of Puerto Rican middle-school girls and their white teachers, advocated for
teachers developing a “critical care praxis,” or a type of care with “racialized
perspectives, discourses, and practices” (p. 87), that acknowledges the systemic racism in
society that BIPOC must face on a daily basis. Although not explicitly referring to race,
Howard (2010) also promotes “an authentic and culturally informed notion of care
[emphasis in original] for students, wherein their academic, social, emotional,
psychological, and cultural well-being is adhered to” (Howard, 2010, p. 70). As one
possible tool for teachers, Matthews (2018) lays out “eight steps needed to engage the
effects of racialized trauma” (p. 21) specifically regarding mathematics, all of which
involve directly confronting racism and validating the experiences of BIPOC students.
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Gutstein (2003) established two conditions that are mandatory for TLMSJ to be
successful: a) “relevant, meaningful context” and b) “a classroom culture that supports
the analysis of such contexts …. where they openly and honestly discuss justice issues”
(p. 63). While prior discussions in this chapter have addressed the importance of
including mathematical examples that speak to the social, cultural, racial, political, and
other identities and lived experiences of students, classroom culture has thus far not been
mentioned. Although there are not a multitude of studies that discuss the type of
classroom culture that is conducive to TLMSJ (see de Freitas, 2008 for an exception),
such descriptions are more prevalent in studies dealing with culturally relevant pedagogy
(e.g., Leonard, Napp, & Adeleke, 2009); due to the overlap in the goals of TLMSJ and
culturally relevant pedagogy, it seems appropriate to mention those here.
Enyedy and Mukhopadhyay (2007), in their study of a multidisciplinary approach
to culturally relevant pedagogy with high school students, found that, even perhaps more
important than any technological tool or curriculum, was “the classroom culture—the
values, rules, roles, rights, and responsibilities of the teachers and students, and the way
they shape the instructional conversations” (p. 168). Lipka et al. (2005), in their study of
teachers using a culturally relevant pedagogy within a Yup’ik community, found that,
although several factors led to successful teachers and students,
first and foremost was the long-term positive relationship between teacher and
students that contributed to a classroom environment in which trust and mutuality
were constructed over time … [and] in which the teacher relinquished control of
communication in order to foster student inquiry and promote math talk among a
community of learners. (p. 382)
Along these same lines, Howard (2001) found in his study of interviewing African
American students about their perceptions of culturally revelant teaching that the
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“attribute most frequently mentioned by the students about what created an optimal
learning environment was their teachers’ willingness to care about them and their
ability to bond with them” (p. 137).
An example from R.J. Gutiérrez’s (2013) dissertation about researchers
working alongside a classroom teacher on TLMSJ implies the importance of the
teacher–student bond but from the opposite side of the argument. One of the
coresearchers, Francisco, who facilitated the lessons on the social justice topics, was
an outsider to the site school, and some of the students did not respond positively to
lessons he facilitated. R.J. Gutiérrez (2013) hypothesized about the reason for this:
Francisco’s outsider status and infrequent attendance may have created
obstacles to forming personal relationships with the students and may have
positioned him as a guest speaker [emphasis in original] instead of teacher
[emphasis in original]. … Most students had no previous experiences with
Francisco and were not consulted on his role in their class. This may have led to
resentment and students distancing themselves from an outsider who they did not
view as an official mathematics [emphasis in original] teacher. (p. 153)
If the teacher–student bond is necessary for TLMSJ to be successful—in that its goals
as laid out by Frankenstein (2012), Gutstein (2006), and Ladson-Billings (1995a) are
met—then the case of a teacher and students not being bonded may possibly cause
TLMSJ not to be as successful as a practice. This finding is particularly relevant to
this present study, because I was not permitted to work with any students at the school
where I taught as a full-time teacher and was, thus, required to complete the study in
an after-school program at a neighboring school. Much like Francisco, I was an
outsider to the school environment of the study’s site school. This would have
implications for this work and future work, which are discussed further in Chapter V.
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Contributions of Studies of TLMSJ in Practice
Within just this past decade, as noted by Shah (2019), numerous organizations,
such as the Association of Mathematics Teacher Educators (AMTE), the National
Council of Supervisors of Mathematics (NCSM), TODOS: Mathematics for ALL
(TODOS), and the National Council of Teachers of Mathematics (NCTM) have
promoted equity and social justice as priorities for the mathematics education community
(AMTE, 2015, 2016; NCSM/TODOS, 2016; NCTM, 2012). In fact, December 2018
marked the tenth anniversary of the inaugural issue of the Journal of Urban Mathematics
Education (JUME), in which Stinson (2018) recalls the mission statement decided upon
by the founding editors: “To foster a transformative global academic space in
mathematics that embraces critical research, emancipatory pedagogy, and scholarship of
engagement in urban communities” (Stinson, 2018, p. 2). This mission statement echoes
many of the ideologies expounded upon previously; namely, criticalmathematics and
culturally relevant pedagogy.
In the same decennial issue of JUME, Matthews (2018) recalls the bravery and
courage of the “revolutionaries” (Stinson, 2018, p. 2) behind the founding of the journal;
at that time, a mere 10 years ago, it was rare to find mainstream publications with articles
about “engaging the ‘urban’” (p. 11), discussing a “centering” (Tate, 1994, p. 479) of the
mathematics curriculum around BIPOC’s experiences, or dealing with issues of race and
racism in the mathematics classroom. As Matthews (2018) points out, “the scant
treatments of urban topics (e.g., equity, culture, race, language) … masked the stories of
rejection, discounting, shaming, blacklisting, and even public humiliation experienced by
urban mathematics scholars” (p. 12) (see also: Frankenstein, 1990, p. 343). Presently,
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while there does still exist a strong conservative branch in the community resisting the
change, considerably more scholars in the field have made “the sociopolitical turn”
(Gutiérrez, 2013); as a consequence, a significant number of studies in recent years have
addressed topics that 10 years ago were considered “off-limits” or on the fringe,
including the teaching of mathematics for social justice.
Of the studies involving TLMSJ, some are theoretical or philosophical (Bartell et
al., 2017; de Freitas, 2008; Larnell et al., 2016; Skovsmose, 1994; Tutak et al., 2011),
while others are empirical; most of the empirical studies center around student-teachers
studying TLMSJ (e.g., Bartell, 2013; Chartres, 2008; Gau, 2005) or teachers’
perspectives on TLMSJ (e.g., Chubbuck & Zembylas, 2008; Gregson, 2013; Stachelek,
2014; Stinson et al., 2007). Gutstein (2016) provides a summary of a number of studies
about TLMSJ that have occurred both within and outside of K-12 school settings (p. 459)
(see also: Harper, 2019). Because this study’s participants were high school students in
an after-school (outside) setting, I focus here on three studies (the only three I found) that
fit both of these same criteria (high school students in an outside-of-class setting) in order
to make more relevant comparisons of the findings and tensions: 1) Lam’s (2012) thesis
on an after-school social justice club with high school females and preservice teachers, 2)
Terry’s (2009) dissertation on a summer program with Black male high school students,
and 3) Brantlinger’s (2007) dissertation on a night school geometry recovery class.
Lam (2012) Study
Lam’s (2012) study, which examined the experiences and perceptions of
preservice teachers and high school students engaging in TLMSJ, took place with a
preexisting after-school Social Issues Club at a public high school in an upper middle-
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class community in Ontario, Canada, with three preservice teachers and six female
students (three in Grade 10 and three in Grade 12). All of the participants self-selected to
participate in Lam’s study. The ethnic–racial identities of the participants were not
discussed; in fact, the topic of race and its relation to this type of work was mentioned
only twice within the thesis and both times were in reference to other studies
(specifically: Brelias, 2009 and Gutstein, 2011).
While one of the preservice teachers was the session leader, Lam fulfilled the role
of participant–observer. The data sources were as follows: “(a) field notes, (b) student
questionnaires, (c) [audio-recorded] student focus group [interview], (d) pre-service
teachers’ reflection journals, (e) [audio-recorded] preservice teacher interviews, and (f)
physical artifacts” (p. 63). Before Lam introduced the mathematical component to the
club, the Social Issues Club was working on the following non-mathematics-related
activism projects: “sewing pillowcase dresses for girls and women in Haiti, supporting a
local soup kitchen, planning soap drives for a local shelter, and contributing to a vow of
silence initiative that symbolized the lack of voices of oppressed children” (p. 57). For
Lam’s (2012) study, the preservice teachers collaborated with Lam to design socialissues-centered mathematics activities to span the eight 30-minute sessions over the
course of the eight-week program; the themes of those activities were as follows: “1)
poverty and healthy eating, 2) different sources of income and affordable housing, 3)
food bank use increase with population growth, 4) fuel consumption of vehicles, and 5)
Haitian women’s education and life expectancy” (p. 70).
In reporting her findings, Lam (2012) centered her discussion around the voices
of the various participants, because she stated that the literature on TLMSJ thus far
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lacked such a centering. The preservice teachers in Lam’s (2012) study articulated that
both time and curricular pressures as well as the “absence of explicit examples [of
TLMSJ] within the official curriculum posed a barrier” to frequent incorporation of
social-justice-contextualized lessons in their regular mathematics classes (p. 157). They
also expressed a lack of exposure to discussions around social justice, and in particular,
as related to the teaching of mathematics, in their teacher-training. In regard to attending
to the mathematical identities of their students, the preservice teachers expressed that
“because of their positive experiences as mathematics learners, they found it challenging
to grasp students’ negative dispositions towards mathematical learning” (p. 157). There
seemed to be no evidence of awareness by the preservice teachers of the hegemonysupporting nature of mathematical anxiety, which Frankenstein (2012) spoke about.
In regard to the students’ experiences, Lam asked the young women to reflect on
their experience in comparison to their regular mathematics classroom experiences.
While prior mathematics experiences of the students had aligned more with the banking
model of pedagogy described by Freire (1970/2012), they felt that social justice
mathematics was more conceptual and “not about memorizing equations” (Lam, 2012, p.
138). Additionally, they acknowledged that they enjoyed and learned much from the
experience of collaborative learning and claimed that this form of learning did not often
occur in their teacher-centered mathematics classrooms. Before this experience with
TLMSJ, the students felt that the mathematics they learned only had “limited
application[s]” to their real lives (Lam, 2012, p. 134), for example, studying the “sine
curve of the Ferris wheel” (Lam, 2012, p. 134) might be somewhat interesting but was
not relevant to daily life or their lived experiences of the world. Further, before this
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experience, the students felt that most “real-world mathematics must have the
characteristic of being job-specific” (Lam, 2012, p. 169).
In contrast to these prior perceptions, after participating in this experience with
TLMSJ, the students portrayed a “broader recognition of the ways in which mathematics
is embedded in events in their immediate lives, the local community, and globally…
[and] deeper empathetic interpretation of social issues.” (Lam, 2012, pp. 172-173).
Students also said that they saw the value of incorporating mathematics with other topics,
like science and history and of clarifying and solidifying previously learned mathematical
concepts. The students, in discussing their reasons to participate in this work, stated they
had “a sense of connection to their community, eagerness to learn, impact on personal
life, and interest in mathematics and social issues” (Lam, 2012, p. 130). They expressed
interest in continuing the work, and even had suggestions for next steps: 1) learn about
how to use mathematics to solve the injustices they were learning about (which is
essentially Gutstein’s [2006] goal of “writing the world with mathematics” [p. 94]) and 2)
learn more about the sources of (and thus biases of) the statistics they were interpreting
(which is precisely in line with Frankenstein’s [2012] goal of “understanding the politics
of mathematical knowledge” [p. 26]).
Terry (2009) Study
For his study, Terry (2009) recruited seven African American male high school
students in South Los Angeles to participate in a six-week summer apprenticeship
(referred to as the Summer Seminar) for two hours per session for four days a week for
six weeks. Terry was the sole researcher for his study and collected the following data:
fieldnotes, interviews, digital video/audio/photographs, and student work. Because race,
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and particularly Critical Blackness, is at the center of this study, it is especially relevant
to note that Terry shares the same racial identity as the participants of the study.
The Summer Seminar did not have the typical summer school environment; these
seven young men were engaged with the work as critical researchers. The students chose
to complete qualitative and quantitative research (and make a documentary) about 18 to
34-year-old African American men’s attendance in California’s state prisons and
universities. The students’ research included both community member interviews as well
as data collection and analysis. While this program was happening, Terry (2009)
collected data regarding the development of the students’ mathematical identities
(Martin, 2000; Nasir & Hand, 2006), sense of social agency (Freire, 1970; Gutstein,
2006; Lave & Wenger, 1991; Morrell, 2008; Wenger, 1999), and racial identities—
specifically in relation to Critical Blackness (Cross, 1971/1978).6 In his framing of the
work, Terry used “three supporting frames for ‘racial justice’—Critical Blackness,
Critical Math Literacy, and Counterstory-Telling” (p. 213).
Terry (2009) found that, in the process of conducting their research, the students
developed the following criticalmath literacies:
1. “Attaching social significance to patterns, trends and other quantitative data”
(p. 200).
2. “Challenging the veracity of data and its supposed meanings” (p. 200).
3. “Seeking alternate interpretations of data” (p. 200).
4. “Constructing Mathematical Counterstories” (p. 201).

6

These references were explicitly named by Terry (2009).
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Terry (2009) also found that through their work together, “the interactions in the Summer
Seminar [had] moved from support for [emphasis in original] developing student cultural
identities (Gutstein, 2006), to helping students critically counter [emphasis in original]
negative racializations, as well as to develop [emphasis in original] positive racial
identities rooted in their own definitions of Blackness” (p. 194). Regarding the
mathematics work they did in the Summer Seminar, Terry (2009) at various times gave
the students non-context-driven mathematics tasks and at others, context-driven tasks,
centered around the students’ interests. He found that the students’ enthusiasm for and
engagement with the context-driven tasks was much higher than with the non-contextdriven tasks. Furthermore, context-driven tasks “informed them about and empowered
them to act in the real world—in their world” (Terry, 2009, p. 195). In addition, Terry
(2009) applied the framework of Solórzano and Delgado-Bernal (2001), in which they
define four types of behavioral responses students can have to social oppression and
social justice (Terry, 2009, p. 204). Terry (2009) offers insight into why he would
consider these students as displaying “transformational resistance,” in that they were
“motivated by social justice and critical of social oppression” (p. 204); he finds this to be
a promising sign that these students are on a journey of actively working in the struggle
against inequity.
Finally, Terry (2009) ends with a conversation about the literal and figurative
setting of the Summer Seminar. In the most practical sense, because this was a summer
program outside of the typical classroom setting, this space freed him from the curricular
and timing constraints of the normal classroom experience. Of more meaningful
consequence, however, was that this program allowed for the creation of a “counter-
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space,” which, as Terry (2009) describes in the words of Solórzano, Ceja, and Yosso
(2000), is a site “where deficit notions of people of color can be challenged and where a
positive collegiate racial climate can be established and maintained” (p. 208). Terry
(2009) wonders if such non-school settings, like the one for the Summer Seminar, might
be an effective means to counteract the marginalization that Black students often face in
public school classrooms. To this same end, Terry (2009) speaks to the “pedagogy of
respect” (p. 211) that was present in their interactions, which is necessary “when working
with individuals engaging in a process of mental, physical, political and socioeconomic
decolonization” (p. 211); this approach can also engage Black youths in “a process of rehumanization” (p. 212). Acknowledging the positive effects on the Summer Seminar and
the participating students of his positionality as a Black male professor, Terry (2009)
encourages the mathematics education community to: 1) bring more Black men into the
studying and teaching of STEM fields and 2) study the effects of Black teachers on Black
students. Terry (2009) ends with a series of questions about whether or not non-Black
educators, with a pedagogy of respect, can “engage Black youth in classrooms in ways
that not only support but also help students develop positive racial identities” (p. 215).
Brantlinger (2007) Study
Brantlinger’s (2007) dissertation involved the implementation of a
criticalmathematics (CM) curriculum in a night school geometry credit recovery class for
over-age, under-credited students. Similar to Terry (2009), Brantlinger was the sole
teacher/facilitator for the class sessions (undergraduate students, however, assisted with
videotaping the sessions for data collection) and, therefore, was in the role of
practitioner–researcher. While many of the scant studies regarding CM in classrooms
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until this point had been from the observational standpoint of the researcher, Brantlinger
(2007) extensively discusses the philosophical reasons behind his decision to complete
his study from this role (pp. 91-97).
Unlike in Lam’s (2012) and Terry’s (2009) studies, the participants in this study
were not taking part in CM voluntarily, since they needed this class credit in order to
graduate from high school. Despite the fact that this study’s setting was somewhat
dissimilar to the other two studies, which were completely extracurricular and non-creditbearing, I include this study as another example of TLMSJ taking place in an alternative
school setting because it was not like a typical mathematics class for several major
reasons: 1) the class ran for two-hour long sessions, which allowed for more intensive
focus on the activities; 2) this particular class did not terminate in a state test, like most
high school mathematics courses do, and therefore, high-stakes-testing pressure did not
exist for either the students or the teacher; and 3) as a night class at a school in great need
of a teacher, Brantlinger (2007) was granted complete freedom over the curriculum and
activities chosen for the class.
Because of attendance issues, 28 out of the original 33 participants participated
(and passed) the class, and these students, mostly 18- and 19-year-olds, were of different
ethno-racial backgrounds: “13 were of Mexican descent, 7 were of Puerto Rican descent,
6 were African American, 1 was Honduran, and one student was of Pakistani descent.
Many were either immigrants (1st generation in the U.S.) or the children of immigrants
(2nd generation immigrants)” (p. 106). As identity-cultural mismatch is a factor
Brantlinger discusses (p. 152), it is relevant to note that Brantlinger is a white male (see
also Brantlinger, 2013, p. 1068).
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For this study, which is the first example of CM being used in a high school
setting (Brantlinger, 2007, p. 91), Brantlinger (2007) was interested in exploring: 1) the
issues that teachers face implementing CM in their classrooms and 2) the transformative
effects of CM on:
1. the curriculum and what mathematics the students learn;
2. “students' epistemological beliefs about mathematics, their attitudes about
themselves as learners of mathematics, and their feelings about learning
mathematics” (p. 29);
3. microlevel interactions including “classroom discourse and student
participation” (p. 29).
Brantlinger (2007) chose to use CM activities for approximately 20% of the
curriculum; for the other 80% of the time, he used reform activities from Interactive
Mathematics Program (IMP) (Fendel, Resek, Alper, & Fraser, 2000); his study discussed
the effects of both curriculums on students. Because Brantlinger was permitted to video
tape the sessions, he had an extraordinary amount of data to analyze. The majority of my
discussion of Brantlinger’s study will be around his analysis and discussion of his
findings, many of which 1) contradicted his own initial hypotheses about the work and 2)
were incidentally similar to my own findings and therefore are highly relevant to my
study.
Brantlinger admits that before this study, he optimistically held the opinion that
CM might be some kind of “panacea” (p. 25) for disengaged, unmotivated, historically
marginalized studies and was hopeful that his study would confirm that CM was an
effective means of truly rendering the learning experiences of such students more
equitable. While Brantlinger’s thinking around CM substantially shifted by the
conclusion of this study, to the point where he ends in a place self-admittedly quite
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critical of CM, he still believes there is place, if not a need, for mathematics teachers to
have critical conversations with students (Brantlinger, 2013, p. 1076; Brantlinger, 2017).
Brantlinger’s (2007) study presents meaningful findings and raises essential questions
about the future implementations of CM.
Brantlinger’s (2007) study was thoroughly and extensively grounded in various
research frameworks, some of which are mentioned here, with reference to their direct
contribution to his data analysis. For his comparative text analysis, Brantlinger (2007)
relied on frameworks from Dowling (1998). For his analysis of classroom discourse and
participation, Brantlinger (2007) used frameworks from Pruyn (1999), Mehan (1979),
and Gee (2005). For his analysis of fieldnotes and interviews, Brantlinger (2007) was
influenced by Emerson, Fretz, and Shaw (1995).
From his analysis, Brantlinger (2007) identified numerous positive outcomes to
the CM work done in this study. First, the CM content—“issues of economic fairness and
racism” (p. 333) in particular—engaged some learners who were disengaged during the
reform mathematics (p. 291). An interesting aside on fairness: Li, Wang, Yu, and Zhu
(2016) found that children develop conceptions of fairness from the time they are
toddlers, as it forms one of their “foundations of morality” (p. 1); furthermore, their
findings suggest that “children might tend to be more likely to display inequity aversion
when they are in a disadvantageous position” (p. 1). Brantlinger (2007) posited this
newly heightened engagement may have been due to the “taboo” (p. 301) nature of topics
like racism or due to the rarity with which such things are discussed in the mathematics
classroom.
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A second positive outcome Brantlinger mentioned was his students claiming
“ownership [of] the sociopolitical ideas” (p. 292), as evidenced by their “use of
vernacular social language” (p. 292) when discussing CM topics, rather than the
academic language used during the reform activities. Third, some students’ opinions of
school mathematics were elevated, because they considered CM mathematics more
relevant and useful to their lives than either traditional decontextualized mathematics or
even the reform mathematics.
Brantlinger (2007) raised numerous significant tensions that arose during the
course of this study. First, he spoke of the difficulty of balancing time teaching dominant
mathematics versus time teaching CM topics (p. 360), and the equity-related tensions this
raises due to the “gatekeeper” (Martin et al., 2010) status of dominant mathematics; if
students do not have time to learn the dominant mathematics because we are using class
time to teach CM, are we essentially closing the “gates” to higher societal status markers
(p. 336)?
Second, there were two distinct ways that hegemony came into play: one in regard
to the students and one in regard to Brantlinger’s positionality. In numerous CM
conversations, Brantlinger (2007) reports that “most” (p. 291) students displayed
hegemonic “indoctrinated” (p. 338) ideas, like believing in the “meritocratic and social
mobility argument of neoliberals and neoconservatives (e.g., schools are fair, the wage
structure is fair) (see Apple, 2001)” (p. 321). Brantlinger (2007) found that “some
students engaged in a blaming the victim narrative about people in their own social class
(see Ryan, 1971) … [The] internalization of blame and sense of personal inferiority are
ways that hegemony works (Gramsci, 1971)” (p. 292). Brantlinger (2007) also identified
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that he struggled with hegemonic positioning that results from his stance as an authority
in the classroom, both with reference to having more mathematical knowledge as well as
the unequal power dynamic between students and teacher: 1) How can a critical teacher
possibly “force” a student to participate in CM?; 2) How should a critical teacher react
upon hearing racist/hegemonic opinions coming from students who have internalized
oppression? (p. 314); 3) How can a critical teacher inform students about counterhegemonic perspectives without presenting those as the only “right” perspectives? (see
also: Powell & Brantlinger, 2008); “Critical educators have to walk a fine line between
valuing student contributions and wanting to alter their outlooks” (p. 337). Brantlinger
also questions the implications of his racial identity in working with BIPOC students:
What emotional and social tensions surround the power differential of a
(white) person in authority asking students of color from low SES communities to
consider race, racism, social class, and achievement disparities as an official part
of the mathematics curriculum? (p. 359)
Brantlinger (2007) advocates for a variety of changes to be made to the implementation
of CM. He thinks CM is better suited to “social science courses” (p. 296) if it is to be
used at the secondary level or in after-school programs (Brantlinger, 2017) as an
extracurricular exploration. Brantlinger (2007) provides a detailed list of “minimum
requirements for the knowledge base of a CM teacher” (pp. 338-339), which essentially
boil down to the following: CM teachers need significant education in the realm of the
social sciences regarding societal inequities, specifically those targeting historically
marginalized communities.
In the end, it is not that Brantlinger (2007) does not support critical pedagogy; in
fact, he acknowledges that critical pedagogy is needed by all Americans because
“hegemony does cultural and psychological damage to everyone as it undergirds
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inequality in capitalist society (Fanon, 1967; Freire, 1971; Gramsci, 1971)” (p. 367). He
merely questions the incorporation of CM into a mathematics class as a means by which
the critical educator’s goal for a truly democratic society can be met, given the current
structure of the society in the U.S, in which we are “preoccup[ied] with individual student
and nationalistic economic competitiveness” (p. 364).
Current Gaps in the Literature Regarding TLSMJ
While interest and studies around TLMSJ have become more prevalent and
mainstream in the past decade (Gutiérrez, 2013; Matthews, 2018; Stinson, 2018), there
still are many gaps in the existing literature, some of which the present study sought to
address. As many scholars have noted (e.g., Frankenstein, 1983; Gutiérrez, 2013; Larnell
et al., 2016; Leonard, 2009; Martin, 2009; Varelas et al., 2012), attention to identity, and
particularly to racial, social, political, and academic identity, is essential to education, and
especially to TLMSJ. All three of the studies I delved into (Brantlinger, 2007; Lam,
2012; Terry, 2009) highlighted students’ experiences with TLMSJ; however, the identity
dynamics were unique to each study. This present study sought to shed light on altogether
different dynamics, specifcally as related to 1) ethno-racial identity and 2) mathematical
identity.
Ethno-racial Identity Dynamics
Brantlinger’s (2007), Lam’s (2012), and Terry’s (2009) studies, each had their
own ethno-racial dynamics and each addressed ethno-racial issues in disparate ways.
Lam’s (2012) study did not address issues of race or identity; the student participants’
sole identifying characteristic was that they were all female. This may have been due to
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homogeniety of the participants’ ethno-racial identities, and thus, Lam considered it
unnecessary to specify, or Lam may not have wanted, for whatever reason, to include this
component in her work. Terry’s (2009) study prevalently featured discussions around
race and his positionality, in that, as a Black male, he shared the racial identity and
gender of all the students in his study. Brantlinger’s (2007) study also included discussion
around race and his positionality as a white male working alongside male and female
students from diverse backgrounds (although, nearly all were Latinx or Black).
According to 2015-2016 state data in New York City, which is the setting of the
present study, 85% of public school students are BIPOC, yet only 42% of teachers are
BIPOC (see Figure 1). As a member of the predominatly white teaching force, while
completing this study with a school whose population is 99% BIPOC students, it is
essential that I acknowledge and actively navigate potential issues arising from
identity/cultural differences between the participants and myself. This study in particular
stands out from others because the ethno-racial identities of the participants were even
more diverse than those of the students in the site school on the whole.
While other studies involving TLMSJ and culturally relevant pedagogy have often
featured predominantly Black and Latinx students, I wondered if the application of CRT,
which Terry (2009) relied on as a framework, would be equally as germane to the Middle
Eastern immigrant participants of the present study. Also, despite my own personal
support of CRT and dedication to confronting issues of race and racism, I questioned
whether all participants in the present study would share my same sociopolitical stances,
especially considering that some of them may not be as intimately familiar with the
unique brand of anti-Black racism that plagues this country (Bonilla-Silva, 2010).
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Additionally, because all of the regularly attending participants were male and I, like
nearly 77% of New York City teachers (NYU Steinhardt At a Glance, 2017), am female,
gender identity also may have had some interesting implications for this study, which are
yet to be addressed by studies related to TLMSJ.

Figure 1. Differences in ethno-racial demographics of students and teachers in New York
City public schools. Source: Disare, 2018, from Chalkbeat, using data from 2015-2016
state data compiled by Education Trust-New York. Received from
https://www.chalkbeat.org/posts/ny/2018/01/08/how-diverse-is-the-teaching-force-inyour-district-a-new-analysis-highlights-the-gap-between-students-and-teachers-of-color/
Mathematical Identity Dynamics
In Brantlinger’s (2007), Lam’s (2012), and Terry’s (2009) studies, there were
some discussions to varying degrees of the ways in which some of the students voiced
that their orientations toward mathematics had shifted due to TLMSJ: 1) from believing
mathematics is about rote memorization, and after, to believing it is about conceptual
understanding, and 2) from the content seeming unrelatable, and after, to it seeming much
more relevant to their lives. While orientation towards mathematics is a significant
component of one’s mathematical identity, none of the three studies, however, featured
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the students describing the effects of TLMSJ on their perceptions of their mathematical
ability or confidence.
The preservice teachers in Lam’s (2012) study, who all identified as having been
students with high levels of mathematical ability, had a hard time understanding or
relating to their students’ mathematics anxiety and lack of confidence. Both Brantlinger’s
(2007) and Terry’s (2009) commentary regarding mathematical ability and confidence
was mostly fact based and depersonalized; both Brantlinger and Terry self-identified as
having strong mathematical foundations and abilities and made note of the fact that the
participants had struggled to achieve academic success in prior mathematics classes.
At one point in the program, Terry (2009) asked the participants to draw their
versions of a mathematician; most drew some version of a white male (p. 117). While
this exposes an interesting observation about how the Black males in his study thought
about a general “doer” of mathematics, their conversations did not address each
participant’s perception of his own personal mathematical identity. None of these studies
discussed teachers’ perceptions of shifts in students’ mathematical confidence or lack
thereof (which might manifest as mathematics anxiety), as a consequence of TLMSJ.
Similarly, none of these studies featured students describing their potentially transformed
mathematical identities, as related to their confidence and abilities, as a result of TLMSJ.
Brantlinger (2007) notes a relevant finding of Boaler’s (1997) work: in contrast to
students in a traditional mathematics classroom featuring “highly contrived problems, …
the students in the progressive, project-based setting she studied exhibited more
mathematical confidence and ingenuity when given the same unfamiliar problems”
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(Brantlinger, 2007, p. 65). There is a need to discover if this same finding would apply to
students participating in TLMSJ.
Conclusion
Despite the widespread enthusiasm in the mathematics education community
surrounding the potential benefits of TLMSJ, including claims about its ability to address
inequity, there is not yet enough evidence at the practitioner level to fully endorse its
implementation. As Brantlinger (2007) and Gutstein (2016) pointed out, there are only a
handful of practitioner-research studies at the high school level with TLMSJ at the center.
Because of New York City research restrictions, I was unable to address the need that
Gutstein (2016) raised, calling for a full-time teacher implementing TLMSJ in a regular
class setting for a full school year; therefore, I worked within the allowable conditions
and implemented TLMSJ as an outside-of-classroom experience.
In my research, as I stated, I was only able to find three other studies at the high
school level where TLMSJ took place in a similarly extracurricular setting: Lam (2012),
Terry (2009), and Brantlinger (2007). If TLMSJ is the route the mathematics education
community is deciding to take, many more empirical studies are needed, showcasing
positive outcomes from implementing TLMSJ, both inside and outside of the formal K12 school classroom and, furthermore, in various school settings with students from a
wide variety of socio-economic, ethno-racial, gendered, and other backgrounds.
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Chapter III
METHODOLOGY

This chapter describes the setting and the participants of the SAAS program; it
also details how the SAAS program was designed and implemented, what the data
collection was comprised of, and how the various data sources were used to answer the
research questions. First, however, the chapter contextualizes this study by retracing
some of my steps along the “road” (Cochran-Smith, 2004) that I have been walking these
past several years.
At the time of this study, I was in my sixth year as a public-school mathematics
teacher with the New York City Department of Education. Similar to what other wouldbe implementers have noted, I felt pressure in my Regents terminating classes to adhere
to the mandated curriculum, and so I instead envisioned teaching an elective, nonRegents terminating course where I could teach algebra in the context of social justice
topics. My original intention for this study was to implement the SAAS program as such
an elective. However, when I learned that I was prohibited by the Department of
Education’s Institutional Review Board from conducting the research with students in my
school, I had to seek out another school for the site of the study. This was quite
unfortunate for both practical reasons and philosophical ones.
Practically speaking, finding another school for the SAAS program proved far
more challenging than I would have imagined. Many schools I approached as possible
sites were more interested in algebra “boot-camp”-like programs, aimed at helping
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students pass the Algebra Regents Examination, and a test-prep program was far from my
goal. After many months of searching, I finally found a school that was both close
enough to mine so that I could arrive in time for the after-school program and one whose
principal loved the idea of TLMSJ (an introduction letter outlining the SAAS program is
in Appendix B.) This principal graciously allowed me to hold SAAS as an after-school
program that would run three days per week for two months. He also connected me with
the freshman algebra teacher, Mr. Nader (a pseudonym), who encouraged his students to
sign up for the SAAS program; six students initially showed interest.
Although I greatly enjoyed getting to know these students and spending this,
albeit brief, time with them, the fact that I was not permitted to conduct this study with
my own students was rather unfortunate, as one of the most vital tenets of culturally
relevant pedagogy is the “humanizing” component, which is founded on a strong
relationship between teachers and students (Bartolomé, 1994; Chubbuck & Zembylas,
2008; Stinson et al., 2012). I am inclined to think that my experience of trying to teach
mathematics for social justice would have been more aligned with the goals of TLMSJ if
I had been permitted to work with my own students, as we had already an established a
sense of respect, trust, and community so paramount to this work. The challenging
regulations and circumstances that required me to conduct my study with another school
also illuminated to me one of the possible reasons why there is such a dearth of
practitioner research related to TLMSJ taking place in public K-12 classrooms.
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Setting and Participants
Because this is a case study of the SAAS program, the environment within which
the program took place naturally affected the outcomes; therefore, details about the
setting of the SAAS program may help to contextualize this study. The SAAS program
site school, which will be referred to in this study as Technology High School (Tech
High), was in the Bronx borough of New York City. Tech High is a Title I public high
school that focuses on career training in technology, and serves students in grades 9–12,
including English language learners and students receiving special education services.
According to the New York State Education Department (NYSED) Quality Review data,
when compared to all other high schools across all boroughs of New York City, Tech
High’s students scored below average in both grade eight English and mathematics
proficiencies. However, compared to high schools within the same district, Tech High’s
students scored above average in both.
Again, according to NYSED data, at the time of the study, 66% of the school’s
students received free or reduced price lunches, an often-used indicator of the economic
status of students. This percentage is slightly less than the city average of 72% percent
(NYSED, 2017). The enrollment of the school was 565 students, 86% of whom were
male; this dominance of male students has implications for this work and is discussed
further in Chapter V. Mirroring the racial segregation that is prevalent throughout New
York City public schools (Chen, 2018), 93% of Tech High’s students were Hispanic
and/or Black. Table 3 shows the demographics of the student body, based on ethnicity, at
the time of the study.
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As mentioned earlier, one of Tech High’s main freshmen algebra teachers, Mr.
Nader, acted as a liaison to recruit participants for the study. Students were informed
about SAAS through both posters and flyers, which are in Appendix B, and additionally,
Mr. Nader encouraged his freshmen students to join the SAAS program to
simultaneously learn about social injustices and increase their mathematical knowledge.
It was vital that students self-select to join the SAAS program, because if it was made
mandatory, students might begin with a negative perception of the program before it even
started (Brantlinger, 2007). In the end, there were five regularly attending participants,
who will be referred to by the following pseudonyms: Andre, Basim, Cairo, David, and
Evan. A sixth participant, who will be called Grace, was present for only a few of the
sessions; however, in that time she made some powerful contributions to this study.
(Blank versions of the participation and parental consent forms are in Appendix B).
Table 3
Ethnicity of Student Body at Tech High
Ethnicity
Hispanic
Black
Asian
White
Native Hawaiian or Other Pacific Islander
American Indian or Alaskan Native
Two or more races
Note. Data from NYSED

Percentage of
Student Body
58
35
5
1
0
1
1

Because one of the goals of TLMSJ is to honor students’ cultural identities
(Gutstein, 2006; Larnell et al., 2016; Leonard et al., 2010), it would be appropriate to
provide a few details about the participants’ backgrounds; however, more detailed
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participant portraits are provided in Chapter IV. The ethnicities of the participants did not
reflect the demographics of the school, which as stated earlier, were 93% Hispanic and
Black. Andre and David identified as African American. Basim, Cairo, and Grace were
originally from Yemen. Evan was a second generation American; his grandparents had
emigrated from Bangladesh. Because I played a variety of roles in this study—as not just
the program facilitator and sole data collector but also as an active participant—I find it
appropriate to provide context about my own identity: I am a white, non-Hispanic woman
in my early 30s.
The SAAS Program
The SAAS program consisted of a total of 17 sessions, which were held during
after-school hours, for approximately 80 minutes per session, three days a week for a
total time commitment of eight weeks. This section describes the details of what
specifically took place during these sessions. Because, for the majority of the sessions,
that is, Sessions 2–11, we worked on activities from the resource Math for a Change
(Carroll et al., 2012), this section begins with a discussion of this curriculum.
The Curriculum
My inspiration for this study drew greatly from Tate’s (1995) and Gutstein’s
(2006) work, the goal of which was for students to explore real-world social justice issues
through mathematics; therefore, I sought out a curriculum that would be suitable for the
SAAS program and would meet this same goal. I remembered a resource I had originally
heard of years ago when I was just starting out as a teacher: www.radicalmath.org, a
project launched in 2006 by mathematics educator Jonathan Osler. This website has a
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plethora of resources for teachers interested in TLMSJ: links to articles, statistics,
databases, and a handful of lesson plans. Many of the resources I was considering, like
those on the Radical Math website, would have made for wonderfully rich, extended
projects, involving intense focus on a single social justice issue; as such, regular
attendance would be paramount to such a sustained effort. In my experience as a teacher,
after-school programs can struggle with consistent attendance, and so an extended project
that would span most of the SAAS sessions seemed impractical; if students missed the
previous session, they might feel or, actually be, too “lost” to participate meaningfully.
Instead, I envisioned a program centered around “bite-sized” lessons that would
give whomever was in attendance for any particular session some educational, accessible,
and relevant information on a social justice issue that might spark their interest in
learning more about it in the future, or perhaps even lead to activism; meanwhile, it might
reinforce or teach mathematics skills that would supplement learning in their “regular”
algebra classes. By chance, I came across Math for a Change (Carroll et al., 2012), a
project supported by the Mathematics Teachers’ Association of Chicago and Vicinity.
The original Math for a Change was a 1993 project of Fr. Robert Thul (from St. Ignatius
College Prep, Chicago) and Kevin Mistrik (from Loyola Academy) used as a means of
connecting social justice issues with high school mathematics. Three mathematics
teachers at St. Ignatius College Prep in Chicago had updated and revised the version that
was used for this study. Actually, Gutstein and Peterson (2006, p. 167) mention this very
curriculum in a list of resources for teachers interested in TLMSJ.
Math for a Change (Carroll et al., 2012) features short one- or two-day activities
that seek to guide students in exploring, through doing mathematics, various social
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injustices, such as the lack of access to clean water, unequal judicial court sentencing,
and inhumane working conditions. Each activity provides students a short excerpt of
mathematical facts about the particular issue in one of a variety of possible formats for
instruction: bulleted information, a table, a graph, a pie chart, or a fictionalized story.
Students are then prompted to use their mathematical skills and reasoning to answer
several mathematical word problems in order to strengthen and/or develop their
mathematical knowledge as well as to deepen their understanding of the extent and
effects of a particular injustice. The final questions of each activity ask students to think
critically about the issue and what they personally might do to bring about change.
Choosing Math for a Change (Carroll et al., 2012) as the curriculum for the
SAAS program was the result of many considerations. As might be expected, there were
both advantages and limitations in using this curriculum for the SAAS program. The
following paragraphs outline some of the major advantages; the limitations of the
curriculum are discussed in Chapter V.
First, most of the activities could be worked through during one SAAS session,
which would render potentially spotty attendance less of an obstacle; whoever was able
to attend any particular session would be able to gain some knowledge of a social justice
issue and do mathematics without feeling “lost,” even if that participant had not attended
the previous session. Additionally, because each activity about one distinct issue could be
completed in one session, over the course of the multiple SAAS sessions, the participants
would be exposed to information on a wide variety of social injustices, thus increasing
their worldly awareness.
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Second, the activities in Math for a Change (Carroll et al., 2012) were accessible
to learners of differing skill levels. There were activities meant to strengthen students’
foundational algebra skills (e.g., proportional reasoning) as well as activities meant to
reinforce or teach anew Algebra I concepts that the students were, or would be, working
on in their regular algebra class (e.g., exponential functions). Also, the activities were
differentiated for a wide range of learners, because 1) the information was given in one of
a variety of formats and 2) the mathematics required to answer the questions grew
increasingly more complex (“low-floor/high-ceiling” [Doorman et al., 2019]).
Third, the inclusion of literacy skills in Math for a Change (Carroll et al., 2012)
curriculum was particularly appealing. “The CCSS expect that all math teachers will
integrate literacy (reading, writing, listening, speaking, viewing, visually representing, as
noted in Tompkins, 1998) into instruction in order to address the standards” (Hill,
Friedland, & McMillen, 2016, p. 24). The activities in Math for a Change (Carroll et al.,
2012) meet this demand, as the students were required to use critical reading skills to
decipher the given information and apply that information accurately to solve the word
problems.
Last, it was valuable and meaningful that (many of) the activities ended with a
critical thinking question (e.g., “What are some causes of generational poverty, and what
are some factors that help people escape poverty?” [Carroll et al., 2012, p. 44]). I noted
both from Tate’s (1994) and from Gutstein and Peterson’s (2006) works that activism is
an important goal of TLMSJ, but due to the program constraints, I also knew that, unlike
in their studies, it would be infeasible for the students to involve community leaders in
the work. These final wrap-up questions served as small ways of incorporating a sense of

63
activism into the work by inviting students to consider how they might bring about
change.
The SAAS Program Work Sessions
This section describes the SAAS program sessions in detail. First though, a brief
overview follows. Prior to the first session, Mr. Nader administered the pretest that had
been created to the participants (see Appendix C for a copy of the pretest). Session 1 was
an introduction to the SAAS program and TLMSJ. For Sessions 2–11, the participants
worked through ten lessons from Math for a Change (Carroll et al., 2012). During
Sessions 12–15, the participants worked on independent projects. The final two sessions
were for concluding the data collection.
The purpose of the first session was to set the stage for the SAAS program and
provide the participants a chance to meet both me and each other (they were not all in the
same course section). As the facilitator, one of my roles was to try to establish a sense of
community amongst the participants (Lave & Wenger, 1991; Wenger, 1999) as quickly
as possible. My intention was to begin Session 1 with a “restorative circle,” a practice
common in social justice work (Boyes-Watson & Pranis, 2010) wherein participants sit in
a circular formation, ensuring equity of voice, and pass around a talking piece to honor
one voice at a time. The participants would establish group norms for interacting with
one another. Due to the low attendance in the first session, however, it was decided that a
circle was not necessary. The participants introduced themselves through a protocol
called “The Story of My Name” (Boyes-Watson & Pranis, 2010), whereupon each person
shares the cultural and/or familial origins behind their name. Then the question, “What do
the words ‘social justice’ mean to you?” was posed to ascertain the participants’ current
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level of familiarity with the concept of social justice. Next, a couple of video-clips (links
to which are in Appendix D) were played to introduce the concept of social justice so as
to create a common framework for the goals of the SAAS program.
The SAAS program was structured so that during each session (Sessions 2–11)
we would work through a single activity from Math for A Change (Carroll et al., 2012),
exploring one particular social justice topic. Appendix D provides a table of each session,
detailing the social justice topic of focus, the instructional format, and the mathematical
content involved.
Each session (Session 2–11) began with a three-to-five-minute video about the
topic for the day. Appendix D provides links to each of these videos. The videos selected
explained the topic in an age-appropriate and in as unbiased, fact-based manner as
possible. Again, as with the choice of the curriculum, the limitations of showing these
videoclips are discussed in Chapter V. Following the viewing of the short video, the
participants wrote in their journals a preliminary response, recording their initial thoughts
on what we had just watched. After a few minutes of quiet reflection writing time, the
participants shared their responses with each other. The copies of the activity for that
day’s session were passed around. Participants took turns reading the information or
discussing the content of the table or graph, depending on the format of that particular
activity. Any unknown vocabulary was clarified as needed, or participants were prompted
to look up the definitions. The participants were given the choice to either work alone or
with a partner in answering the mathematics questions posed in the activities. My hope
was for the students to work together, pooling their mathematical knowledge to answer
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the questions. Nearly on every occasion, especially at the beginning of the SAAS
program, the students chose to work alone at first.
After about ten minutes, when most students had stopped working and expressed
they were “stuck”, I would call to the board anyone who wanted to try and answer some
of the mathematical exercises. As a team, the participants worked through some of the
mathematical questions together, while I provided scaffolded instruction on unfamiliar
mathematics topics. When each learning session had ten minutes remaining, the
participants were asked to write their final thoughts on the topic of that session, whether
it be in response to a specific question (“what can you do to help?”) or simply their
reflections in general. Participants shared these final thoughts in our final closing
conversation about the topic.
As mentioned before, activism is meant to be a component of TLMSJ (Gutstein,
2006; Tate, 1995); as such, it was important that the participants felt a sense of ownership
of and empowerment from the work. For that reason, the SAAS program ended with the
participants constructing and then presenting their own projects on a topic of their choice,
using the activities in Math for A Change (Carroll et al., 2012) as exemplars. After
working for ten sessions, the participants brainstormed and compiled a list of social
justice topics they considered meaningful and interesting. Such topics included:
1. Racial profiling
2. Gentrification of neighborhoods
3. Diseases, such as Ebola, AIDS, Zika
4. Third World country poverty
5. Environmental issues, like climate change, cutting down trees, not recycling
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6. Unfair banking policies
7. Incarceration (jail) being unfair to different races
8. Male/female issues, such as unequal pay and access to STEM jobs
9. Repeal of Affordable Care Act
10. Homelessness
The participants were given the choice to work independently or with a partner (each
chose to work independently) on any one of the topics mentioned during the brainstorm
or a different topic of their choice. For Sessions 12–14, the participants conducted
research, using the school laptops, on their chosen topic and designed an activity for the
other participants to work through. In these projects, modeled after those in Math for A
Change (Carroll et al., 2012), the participants posed several mathematical and critical
thinking questions related to the issue of their choice. On presentation day, Session 15,
each participant presented his own activity, and then, just as we had done for Sessions 2–
11, the participants worked through the mathematical questions together, and we held a
discussion about the issue. The final two sessions of the SAAS program were designated
to administering the posttest and questionnaires and also to conducting the exit
interviews.
Data Collection
For this study, there were a total of seven sources of data collection: exit
interviews, three distinct questionnaires, participants’ journal entries, assessments (preand posttests), and finally, participants’ final projects. These data sources were used in
combination to answer the three research questions. The interview responses and data
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from a questionnaire entitled “The SAAS Program Questionnaire,” which I created for
this study, were used to answer the first research question, which was about the
participants’ perceptions of the SAAS program. The interview responses, the
participants’ journal entries, the participants’ final projects, and data from a questionnaire
entitled “Civic Responsibility Survey” (Furco, Muller, & Ammon, 1998 as cited by
Sabatelli, Anderson, & LaMotte, 2005, pp. 140-144) were used to answer the second
research question, which was about the participants’ perceptions of the social justice
component of the SAAS program. Finally, the pre- and posttest data, the participants’
final projects, interview responses, and data from a questionnaire entitled “Academic
Self-Concept for Mathematics” (Marsh 1990; 1993, as cited by Sabatelli et al., 2005, pp.
117-118) were used to answer the third research question, which was about the
mathematical learnings of the participants achieved during the SAAS program.
Interviews
The topics covered in the exit interview included questions about the SAAS
program, about social justice, and about mathematical learnings. The purpose of the exit
interview was to ascertain the participants’ reactions and thoughts about learning algebra
through a social justice lens, such as their levels of engagement with the material, the
extent to which they could relate to the social justice contexts, and the mathematical
progress they felt they had made. As discussed at length in Chapter I, few studies have
included feedback from students about their experiences of learning mathematics through
a social justice lens, and this feedback has been extremely limited in scope (Byrd, 2016).
For this reason, the participants’ interviews were of great importance to this study: they
provided an opportunity to hear directly from the participants. The interview questions
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posed to the participants appear in Appendix E; however, every opportunity was used to
include follow-up questions in particular interviews. The transcripts of each of the
participants’ interviews are in Appendix E. Chapter IV discusses how the participants’
responses to the interview questions provide answers to the three research questions.
Three Questionnaires
Not all students are comfortable with interviews (Bahn & Barratt-Pugh, 2011);
therefore, it seemed prudent to select another means, apart from interviews, to garner
participants’ evaluation of the SAAS program. My search for program evaluation
resources led to Assessing Outcomes in Child and Youth Programs: A Practical
Handbook (Sabatelli et al., 2005), which contained Likert-style surveys, two of which
appeared particularly useful for information-gathering: the “Civic Responsibility Survey
– Middle School Version” (Furco et al., 1998 as cited by Sabatelli et al., 2005, pp. 140144) and the survey “Academic Self-Concept for mathematics” (Marsh 1990 & 1993, as
cited by Sabatelli et al., 2005, pp. 117-118). These two surveys served as the basis for the
SAAS Program Questionnaire, a tool specifically developed for this study to capture
participants’ evaluation of the SAAS program.
Throughout this study, all three of these tools are referred to as questionnaires,
rather than surveys, to ensure that this study is not mistaken to be quantitative. Because
the questionnaires contain only a few questions and the sample size of respondents was
quite small, quantitative analysis would not have revealed any trend. That being said, the
participants’ responses to the questionnaire items are a useful supplement to the interview
responses. The next section discusses each of these three questionnaires: the specific
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items on each one, what they were intended to measure, and how they contributed to
answering the research questions.
The SAAS Program Questionnaire. As stated earlier, using the resource
Assessing Outcomes in Child and Youth Programs: A Practical Handbook (Sabatelli et
al., 2005) as a guide, I created The SAAS Program Questionnaire (see Appendix F) for
the participants to provide evaluative feedback on the SAAS program. This
questionnaire, using a 6-point Likert scale, was meant to capture how enjoyable,
interesting, and/or meaningful learning math through the lens of social justice was for the
participants. As such, the data from this source was meant to inform the first research
question. The items in the questionnaire included:
1. I enjoyed learning math, while learning about social justice topics.
2. Learning about math that was related to social justice made the mathematics
more meaningful to me.
3. Learning about math related to social justice does not make it more interesting
to me.
4. I would rather learn math that has nothing to do with social justice.
The Civic Responsibility Questionnaire. The second of the questionnaire was
the “Civic Responsibility Survey”, which was designed to “measure youths’ community
awareness, knowledge, and investment in helping to improve their community” (Furco et
al., 1998, as found in Sabatelli et al., 2005, pp. 140-144). This questionnaire seemed ideal
to capture information that would assist in answering the second research question by
providing an understanding of how connected the participants felt to their communities.
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The middle school version, rather than the high school version seemed better
suited to the purpose of this study because the high school version had more than double
the number of items compared to the middle school version. The length of the
significantly more detailed high school questionnaire could be a deterrent to the
participants answering accurately and thoughtfully. The middle school version has ten
items and a reliability alpha score of 0.84. The scale responses are in a 6-point Likertscale format. The ten items in this questionnaire are as follows:
1. I feel like I am a part of the community.
2. I pay attention to news events that affect the community.
3. Doing something that helps others is important to me.
4. I like to help other people, even if it is hard work.
5. I know what I can do to help make the community a better place.
6. Helping other people is something everyone should do, including me.
7. I know a lot of people in the community, and they know me.
8. I feel like I can make a difference in the community.
9. I try to think of ways to help other people.
10. Everyone should pay attention to the news, including myself.
Academic Self-Concept Questionnaire. The third questionnaire used was the
scale “Academic Self-Concept for Mathematics” (Sabatelli et al., 2005, pp. 117-118),
which was designed originally by Marsh (1990, 1993) “to measure youth’s perception of
their competence” in mathematics and, as such, seemed an appropriate tool to measure
participants’ mathematical identities. Ladson-Billings’ first criteria for culturally relevant
pedagogy was that “students must experience academic success” (Ladson-Billings,
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1995a, p. 160). Therefore, it appeared that the data from this questionnaire might inform
the third research question by providing insight into how the participants perceived their
mathematical competence. It might reveal the relationship between how confident a
participant felt in mathematics with, first, how mathematically challenged, and second,
how mathematically successful they felt while participating in the SAAS program. This
questionnaire has a reliability alpha score of 0.88. The scale responses are in a 6-point
Likert scale format. The four items in the questionnaire are as follows:
1. Mathematics is not one of my best subjects.
2. I have always done well in mathematics.
3. I get good marks in mathematics.
4. I do badly in mathematics.
Reflection Journal Entries
Twice per session (for Sessions 2–11), at the beginning and at the end, the
participants would write in their reflection journals (the journals also were used to record
the participants’ mathematical work: see Appendix H). For the first entry per session, the
participants responded to the video clip that was played at the beginning of the session.
This entry was meant to provide a means for the participants to write about their prior
knowledge of the social justice topic of that day and their reaction to the information
relayed in the video. As discussed previously in the description of the session protocol,
the participants shared these entries, either as they had written or orally paraphrased. The
second entry into the reflection journal took place in the last ten minutes of Sessions 2–
11. The participants reflected on their work during that session: Did any new thoughts
occur to them that stretched them to think about the issue in a new or different way? Do
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they have any ideas of ways in which they can personally, even in a small way, alleviate
or ameliorate the social injustice? Again, the group shared these final reflections as a way
to wrap up each session.
As part of the data processing, all these entries were typed into one table,
organized by session. This table can be found in Appendix G. As the participants’
reflection journals memorialized at least parts of our conversations around social justice,
these entries provided data to inform the second research question. Relevant journal
entries were coded for commonalities to expand on the themes that surfaced during the
interviews, and specific journal entries that address that research question are discussed
in Chapter IV.
Assessment Data
Mathematical learning and success can take many forms, which cannot
necessarily be measured by an assessment. At the same time, pre- and posttests are
typical tools used by teachers for gauging academic progress and thus seemed a natural
choice to assess the participants’ mathematical learnings from the SAAS program, and
therefore, useful in answering the third research question. The pre- and posttests were
designed to measure participants’ initial familiarity with and ultimate level of mastery of
the mathematics they would encounter during the SAAS program. Prior to the start of the
SAAS program, each participant completed a pretest of the mathematical material to be
covered within the course of the program. On the final two days of the program, the
students completed a posttest, with problems written similarly to those on the pretest.
Blank versions of the pre- and posttests, as well as copies of each participants’ tests are in
Appendix C.
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The assessment questions were written in the form of word problems as the SAAS
program is heavily dependent on literacy skills, and it was important to ensure that the
assessment was assessing, along with their mathematical skills, the participants’ ability to
decode word problems. The questions were divorced from any social justice references to
ascertain if students could apply the mathematical skills of the SAAS program to
mathematical problems they might normally encounter.
In both the pre- and posttests, there were 16 items; each was categorized by the
mathematical skill being assessed. The questions then were grouped into four broader
categories for ease of comparison and coding. Problems coded by the letter R involve
rate, ratio, and proportions; problems coded with the letter P involve percentage;
problems coded with the letter E involve exponential functions; and problems coded with
the letter L involve linear functions. Table 4 displays the category of each test question
by labeling it with a P, R, E, or L and describes the specific mathematical skill the test
question aims to assess. Each question was graded according to the rubric shown in Table
5.
Table 4
Pre- and Posttest Questions by Category and Skills Assessed
Item
1
2
3
4
5
6

Mathematical Topic
R: Proportional reasoning
R: Proportional reasoning
R: Unit rate and place value
R: Unit conversion
R: Proportional reasoning

7

P: Finding a percent, given part
and whole

8

P: Finding a specified percent

P: Percent increase/decrease

Item
9
10
11
12
13
14
15
16

Mathematical Topic
R: Using ratios
R: Unit conversion
E: Compound interest
L: Linear regression
R: Construct pie chart to scale
E: Identify linear vs
exponential relationships
L: Write linear function and
use it
L: Write linear function and
use it
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After each question was graded according to the rubric, participants received a
percentage grade for each of the four broader categories of mathematical topics,
calculated by taking the number of points received out of the total possible points
available for that category. Chapter IV discusses the analysis of the results to ascertain if
students reaped measurable academic benefit from learning the mathematical content in
the framework of social justice. Copies of the participants’ pre- and posttests are in
Appendix C.
Table 5
Rubric for Pre- and Posttests
3 points

2 points

1 point

0 points

Fully correct
answer with
mathematically
valid work

Some correct work
shown, but incorrect
answer

Completely
incorrect
work/answer

Not attempted

OR
Correct answer but
no work shown

Final Projects
As described earlier in the detailed description of the sessions, the SAAS program
concluded with the participants working on their own individual projects. The
participants chose a social justice topic of their choice, as well as an instructional format,
and created their own activity with questions that would require algebra skills to solve.
Individual participants’ projects can be found in Appendix I.
These projects indirectly address both the second and third research questions.
In regard to answering the second research question, these independent projects indicate
the social justice topics that the participants potentially found most interesting and
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illuminate learnings the participants had in regard to specific topics. As for the third
research question, the participants chose an instructional format for their activity (be it a
written story, bulleted facts, or an informational graphic) and posed the mathematical
questions for the activity. This contributes to the participants’ mathematical identities, as
to how they see themselves as mathematical problem posers.
Data Processing and Coding
Data processing was conducted at the conclusion of the SAAS program, once all
the data had been collected (Miles & Hubermann, 1994). This involved creating matrices
to synthesize all the participants’ questionnaire responses and the pre- and posttest
results, as well as transcribing interviews and journal entries. The matrixed results, which
were the data from the questionnaires and the pre- and posttests, were the most
straightforward to interpret. As described in detail earlier, there were three
questionnaires: one about participating in the SAAS program, one about civic
responsibility, and one about attitude towards mathematics. Each participants’
questionnaire responses were coded to determine the extent to which the participants
displayed particular attributes. The pre- and posttest data analysis was also a fairly
straightforward process. Each question was coded by the mathematical concept that it
aimed to assess. The results of both assessments were organized by these categories, and
participants’ scores were reported as percentage of mastery of those mathematical
concepts.
Analyzing the transcribed results required development of a coding system in
order to make sense of the wide scope of topics that were covered in the interviews. I
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envisioned three broad categories—the SAAS program, social justice, and mathematical
learnings (both measurable and perceived)—before I began the task of coding the
transcribed interview responses according to grounded theory methodology (Glaser &
Straus, 1967; Strauss & Corbin, 1998). Stemler (2001) calls this method of grounded
theory “a priori coding” (p. 3), where codes are created ahead of time and then applied to
the text. Stemler (2001) differentiates this from “emergent coding” (p. 3), where codes
are drawn out of the text. Although I began with these broad categories in mind, it was
clear when beginning to code, that other possibilities could arise.
Five codes emerged from the data: (a) Thoughts about participating in the SAAS
program; (b) Thoughts about learning about social justice; (c) Thoughts about societal
inequities and civic responsibility; (d) Thoughts about learning mathematics; and finally,
(e) Thoughts about success with mathematics. Using axial coding (Strauss & Corbin,
1998), this list was combined and condensed to the three larger categories that had been
considered a priori: (a) SAAS program; (b) Social Justice; (c) Mathematical Learnings.
These categories were organized according to Figure 2.

1. SAAS program

2. Social Justice

3. Mathematical Learnings

Opinions about the
SAAS program

Thoughts about
learning about social
justice

Thoughts about
learning mathematics

Thoughts about
societal inequities
and civil
responsibility

Self-perception of
mathematical
performance

Figure 2: Codes for Data Analysis
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To answer the three research questions, three main categories were used to organize the
results into the following three themes:
1. perceptions about the SAAS program,
2. perceptions and learnings about social justice issues, and
3. perceptions and learnings about mathematics.
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Chapter IV
FINDINGS

The purpose of this qualitative study was to understand how some high school
students in a New York City public school responded to learning mathematics in the
context of social justice issues: what were their perceptions of and learnings from
experiencing learning mathematics for social justice. Specifically, I designed a learning
experience, called the Socially Aware Algebra Students (SAAS) program, where students
could experience TLMSJ.
Then, during and after the SAAS program, data were collected from a variety of
sources to answer the three research questions, which addressed the participants’
perceptions of the SAAS program itself, the social justice topics that were discussed, and
the mathematics worked on. The data sources include exit interviews, participants’
responses to three questionnaires, participants’ journal entries, participants’ final projects,
and pre- and posttest results. This chapter begins with a brief portrait of each of the six
participants, followed by a report on the data findings, organized along the three themes,
which correspond directly to the three research questions.
Participant Portraits
Andre is an earnest, self-possessed African American young man. Andre held
some strong opinions about the issues we discussed in the SAAS program (as will be
described later in this chapter). Overall, Andre seemed equally invested in both the social
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justice and the mathematical aspects of the SAAS program. Although in the beginning of
the SAAS program, Andre was quieter during our discussions and preferred to work
alone, this changed as time went on: he seemed to become more comfortable and willing
to work with others as the program continued. Andre’s final project was on the topic of
bank loans (Appendix I).
Basim is an amiable, inquisitive young man. Basim and his family had emigrated
from Yemen at the start of the school year, and he was an emerging English Language
Learner as his first language was Arabic. His Algebra I teacher, Mr. Nader (also of
Yemeni descent and an Arabic speaker), had expressed to me that while Basim struggled
with articulating his thoughts in English, he seemed to understand a fair amount of what
he heard. Basim was an advocate for himself, unafraid to ask for clarification or
assistance. He seemed to be more interested in learning mathematics, especially with the
other participants, than in the social justice topics. He often wanted to skip over the
independent work time and get right into discussing the mathematics problems together.
Basim’s final project was on the topic of the Affordable Care Act (Appendix I).
Cairo is a reserved, diligent young man. Cairo and his family had immigrated to
New York from Yemen a few years prior to middle school, and like Basim, his first
language was Arabic. While Cairo was an English Language learner, he was quite fluent
in communicating in English. His main interest in participating in the SAAS program was
to learn more mathematics. He was already confident in his mathematics skills but was
eager to further his knowledge. He preferred working independently and always wanted
more time to work through the problems alone before going over them as a group.
Cairo’s final project was on the topic of global warming (Appendix I).
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David is a pleasant, shy African American young man. He seemed to prefer
discussing the social justice topics, rather than work on the mathematics, as he often
waited to try the mathematics problems until we went over them together. Unfortunately,
David was not present for the sessions involving the final project.
Evan is a sociable, gregarious second generation American, whose grandparents
are from Bangladesh. At the first session, he mentioned that he had some familiarity with
social justice issues, as he often watched the news. In fact, throughout the program, Evan
was more invested in the social justice component rather than the mathematical
component. Unfortunately, Evan was not present for the sessions involving the final
project.
Grace is a quiet and sweet young Yemeni woman. Grace only attended the first
couple of sessions of the SAAS program. It is not clear why she stopped attending;
maybe being the only female in the group might have been an issue for her. Although
Grace did not participate in the program for long, I note her participation because
particular data collected from her (in the journal entries and on the pretest) made for
some interesting contributions to this study.
Theme 1: Perceptions about the SAAS Program
The goal of this section is to answer the first research question by uncovering how
the participants articulated the goals of the SAAS program, how they described the
experience of participating in the SAAS program, and whether or not they recommended
it to others.
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As many researchers have noted, the definition of teaching for social justice is
hard to pin down:
Multiple understandings of teaching for social justice exist and are an
example of what Apple (1995) designates ‘sliding signifiers.’ That is, what social
justice teaching ‘actually means is struggled over, in the same way that concepts
such as democracy are subject to different senses by different groups with
sometimes radically different ideological and educational agendas’ (Apple, 1995,
p. 335). Varying goals, content, and audiences affect one’s conception of socially
just teaching (Chubbuck & Zembylas, 2008) and different conceptions might limit
approaches toward justice and equity (North, 2008). My conceptualization of
TMSJ draws especially from the work of Paulo Freire (1970/1993), who
conceived of a critical pedagogy aimed at creating a society in which humans
actively transform their society to make it better. (Bartell, 2013, p. 130)
Because of the variety of viewpoints on defining teaching for social justice, it was
important to find out how the participants would describe the SAAS program in their own
words; thus, the interviews began with the question: “How would you summarize what
the SAAS program was about?”
Three participants answered similarly in that they saw as an integral component
the intention or goal of fixing injustice with the aid of mathematics. Andre explained it
this way: “It’s about how we combine math with social justice” (defined later by Andre
as “what’s happening on the earth and how we can help it”). Cairo’s understanding was
that “it’s a program where you learn how to use math to figure out the problem in the
world.” David described the SAAS program as follows: “[It’s like] how like algebra and
like using that type of math can help us in like the world, the real world … Like to fight
for what’s right, for like society and all of that, and the culture.” Evan, on the other hand,
described the program as more informational, and interestingly, made no reference to the
mathematics we did: “It’s about finding social justice for topics that are kind of [a]voided
by the news.” Evan’s lack of mentioning mathematics was not too surprising; in group
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discussions he often seemed far more interested in the social justice topic and less so in
the mathematics.
All five of the regularly attending participants responded that this program was a
unique experience for them; David mentioned he had done an after-school mathematics
program before, but the goal of that program was test preparation. Generally speaking, all
five participants had mostly positive perceptions of the SAAS program and would
recommend it to others; however, as I will now discuss, their particular reasons varied
and occasionally came with caveats.
As described in Chapter III, the “Academic Self-Concept Regarding
Mathematics” scale (Marsh, 1990/1993, as cited by Sabatelli et al., 2005, pp. 117-118)
was used as a model to create an evaluative questionnaire about the SAAS program to
supplement interview data. At the conclusion of the SAAS program, five of the
participants took this questionnaire about the experience of TLMSJ within the context of
the SAAS program. The results of this questionnaire, which used a six-point Likert scale,
are shown in Table 6. After reverse coding the last two items, I calculated the average
score for each participant so that I could assign to each a numerical indicator of their
overall perception of TLMSJ. As can be seen from the footnote describing how to
interpret the scores, all five of the responding participants had an overall positive
perception of learning mathematics in a social justice context. The questionnaire data
supported the interview responses; the participants overall felt generally positive about
their experience in SAAS. Andre said, “It was challenging … in a good way. … It was a
very fun learning experience cos we learned about different stuff while doing math.”
Basim felt that “it was good learning about the stuff, explaining in math and talk to
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friends.” David stated, “It was a good experience. It was interesting. … It helps me with
like the real world and all that and math.” Evan found the SAAS program “very
informatives and it gives you a lot of background information about things we should
know going on in our world. … It was a great experience.”
Table 6
SAAS Program Questionnaire Results1
Andre
5

1. I enjoyed learning math while
learning about social justice
2. Learning about math that was
4
related to social justice made the
mathematics more meaningful to me.
*3. Learning about math related to
4
social justice does not make it more
interesting to me.
*4. I would rather learn math that has 5
nothing to do with social justice.
AVERAGE
4.5
Note. Asterix items were reverse coded.

Basim
6

Cairo
5

David
5

Evan
5

5

6

6

6

3

5

5

5

6

6

3

4

5

5.5

4.75

5

Interestingly only one participant, David, mentioned explicitly both mathematics
and learning about the real world; Andre’s and Basim’s descriptions focused solely on
the mathematics, whereas Evan focused on the social justice component. Similarly to
when he described what the SAAS program was about, Evan neglected to mention
mathematics in his response, reconfirming that he was more interested in the social
justice component of the SAAS program, rather than the mathematical one.

1

Scale Interpretation for “Average” score:
(TLMSJ: Learning math for social justice)
1: Very negative perception of TLMSJ
2: Negative perception of TLMSJ
3: Slightly negative perception of TLMSJ

4: Slightly positive perception of TLMSJ
5: Positive perception of TLMSJ
6: Very positive perception of TLMSJ
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Cairo singularly displayed ambivalence about participating in SAAS, when one
compares his questionnaire responses to comments he made in his interview. Although
Cairo scored the highest (see Table 6) in terms of positive perception of TLMSJ on the
questionnaire, oddly, he was the most critical of the SAAS program during the interview.
When asked for his general feeling about the SAAS program, Cairo said, “Like average
… like there were some times I really enjoyed, and sometimes I [didn’t] really enjoy. …
The downside is like maybe the subjects … like I wasn’t interested in [some of the
topics]. … And the good side is the things I didn’t even know how to do, and like the
math I learned.” Cairo also stated that he did not particularly enjoy being in the SAAS
program, other than he “liked that [he] learned new math.” As will be discussed within
the discussion of the next theme, Cairo’s impressions of the social justice component set
him apart from the other participants.
In line with their reported general enjoyment of the program, the next question
was whether the participants would recommend SAAS to their peers. All five
participants, even, perhaps surprisingly, Cairo who had not particularly enjoyed the
SAAS program, would recommend the SAAS program to their peers. Andre said, “I
would recommend them to do it. … You gotta be prepared. Like, make sure you come
every day. And, like, make a effort.” Andre also asked if, in the future, the sessions could
take place more frequently than three times a week because “the more we come, the more
stuff we could learn.” Basim stated, “[My friend] should do the program cos it’s good for
him to learn … the reading, the math stuff, talking in groups.” Cairo, despite his
ambivalent feelings about the social justice component of the program, felt that “[SAAS]
involves a lot of difficult math, but if you can understand it, then I really recommend you
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doing it.” Both Andre and Cairo’s responses speak to their perceptions that the
mathematics involved in the SAAS program was challenging, even though the
mathematics skills we worked on were mostly foundational or part of their current course
of Algebra I. This point is revisited and discussed in detail in Theme 3 of this section.
Evan was the only participant to include the social justice component of the SAAS
program as a reason to join, saying, “They should definitely join because it improves
their, like, knowledge so they could do better … [with] maybe math and, like, history. …
You learn about current events, and it ties in with math.”
As explained in Chapter III, each session began with a short video clip related to
the topic of that session. Supplementing the Math for A Change (Carroll et al., 2012)
curriculum with introductory videos (as discussed in Chapter III) was a first-of-its-kind
experiment. During the interviews, participants were requested for general feedback
about the videos that preceded each session. The feedback to the video clips was
unanimously positive. Andre and Cairo expressed their personal responses to the videos.
Andre said, “I liked the videos. They were nice and quick.” Cairo spoke to how the
videos affected him: “I really liked the videos because you really helped me understand
even more detail.” David and Evan’s responses were of a different nature. David said,
“Sometimes the videos were, like, interesting, sometimes sad. … Some of the videos
showed you something in the world, and it can help you, like, once you become an adult,
what to do.” In a similar vein, Evan said, “It’s very good to see it, what visually happens
… and what their life is like.” Throughout the SAAS program, both David and Evan were
the participants who seemed the most invested in the social justice portion of the
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program, and so unsurprisingly, their responses to the videos indicated how the videos
helped them empathize with the people affected by social injustice.
Theme 2: Perceptions and Learnings about Social Justice Issues
The goal of this section is to answer the second research question, which
addresses the participants’ perceptions of the social justice topics investigated during the
SAAS program. On analyzing the collected data, I found that the data relevant to
answering the second research question could be categorized into one of two subthemes,
which I entitled “Interest” and “Justice.”
Interest
This subtheme reports on data that answer the following questions:
1. How personally invested in social issues were the participants?
2. Which social issues did they care most about?
3. Would they want to learn more about social justice topics in the future?
4. How did their final projects reflect their interests in a particular social
injustice?
One tool used to determine the participants’ degree of personal investment in
social issues was a questionnaire called the “Civic Responsibility Survey – Middle
School Version” (Furco, Muller, & Ammon, 1998 as cited by Sabatelli et al., 2005, pp.
140-144). As was described in the previous chapter on methodology, this questionnaire,
using a six-point Likert scale, was originally created to gauge how connected respondents
felt to their community and their sense of civic responsibility. Although this was not
precisely the concern of this study, this questionnaire was used as a proxy for
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determining how the participants understood their role in addressing or fixing societal
inequities. The results of this questionnaire are displayed in Table 7. As discussed in
Chapter III, each average score was calculated to assign to each participant a numerical
indicator of their own perceived sense of civic responsibility.
As can be seen from the footnote describing the interpretation of the scores, four
of the five participants felt a “slightly high” to “high” sense of civic responsibility; Andre
was the sole exception. It seems fitting that Andre’s score would be the lowest because of
several comments he made throughout SAAS. Two of the sessions had been about
poverty, both worldwide (Session 6) and within the U.S. (Session 10). Andre had
commented during Session 10 and reiterated in the interview that “[Americans are] really
not that poor.” He seemed to have a hard time empathizing with Americans living in
poverty because of his knowledge of world poverty, and in his mind, impoverished
Americans were far better off than many other nations’ impoverished people. David and
Evan’s scores, however, were lower than I would have thought based on their responses
discussed in Theme 1, where they seemed the most invested in the social justice
component of the SAAS program.
During the interviews, the sessions most frequently recalled by the participants
were Sessions 9, 4, and 2, which, respectively, were about predatory lending, inhumane
working conditions, and the water crisis. The participants’ descriptions of these sessions
will be discussed in detail in the following section as these very same sessions were
determined by the participants to be the most interesting ones.
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Table 7
Civic Responsibility Questionnaire Results2
1. I feel like I am a part of the
community.
2. I pay attention to news events that
affect the community.
3. Doing something that helps others
is important to me.
4. I like to help other people, even if
it is hard work.
5. I know what I can do to help
make the community a better place.
6. Helping other people is something
everyone should do, including me.
7. I know a lot of people in the
community, and they know me.
8. I feel like I can make a difference
in the community.
9. I try to think of ways to help other
people.
10. Everyone should pay attention to
the news, including myself.
AVERAGE

Andre
2

Basim
4

Cairo
4

David
4

Evan
4

4

6

6

4

5

4

6

6

5

6

4

6

-

4

6

3

6

5

4

6

5

5

5

5

5

2

5

6

3

1

1

5

4

4

4

4

6

6

4

4

4

6

3

4

4

3.3

5.5

5

4.1

4.5

Surprisingly, Session 3: The United States Court of Justice was the session with
the highest attendance but was only recalled specifically by Cairo. During that session,
Cairo had said he did not know anyone who had been to jail and so he did not feel
especially interested in the conversation about the topic. As will be discussed further in
Chapter V, the content of this session may not have resonated with the participants as
they had no personal connection to it.

2

SCALE Interpretation for “Average” score:

1: Very low sense of civic responsibility
2: Low sense of civic responsibility
3: Slightly low sense of civic responsibility

4: Slightly high sense of civic responsibility
5: High sense of civic responsibility
6: Very high sense of civic responsibility
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A part of Evan’s recollection stood out slightly from the other descriptions: “We
talked about the water shortage in Flint.” As did some of the other participants, Evan
recalled the session about the water shortage (Session 2), however he specifically kept
referring to this session as “the one about Flint.” The curriculum materials for this session
were specifically about access to clean water in Ghana; however, in our discussion, we
had related this to the modern-day issues in Flint, Michigan. It is meaningful that this side
conversation had stuck in Evan’s mind more than the content of the lesson, which was
Ghana; perhaps Evan could more personally connect to the topic on access to clean water
by connecting it to something he more personally could relate to.
After asking which sessions they recalled, I asked the participants to identify the
sessions they found to be the most and least interesting. Table 8 synthesizes the
participants’ responses; only the sessions that were mentioned as either most or least
interesting are included in the table. As evident from Table 8, Sessions 9, 2, and 4 not
only were recalled the most frequently, but were also the sessions deemed the “most
interesting.” The overlap in both recollection and interest level calls for a deeper dive into
what the participants had to say about these particular sessions.
Session 9: Payday Loans was the most popular amongst the participants, as it was
deemed the most interesting session by all participants who recalled it. This particular
topic is considered a social justice issue because payday loans are considered by many to
prey upon those of low socioeconomic status: “Respondents with household incomes less
than $40,000 are almost three times as likely to have used payday loans as respondents
with household incomes of $50,000 or more” (Pew Research Center, 2012, p. 10). The
participants were all able to recall seeing stores in their neighborhoods that made
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offerings like “Fast Cash Now”. This topic may have been more easily accessible to the
students as they had some prior familiarity with the concept.
Table 8
Participant Choices for Most and Least Interesting Sessions

Session 9:
Payday Loans

Participants
who found the
session “Most
interesting”
Andre
Cairo
David

Participants
who found the
session “Least
Interesting”

Participants
who Recalled
the Session

Participants
in
attendance

Andre
Cairo
David

Andre
Basim
Cairo
David

Session 2
Water – A
Global Crisis

Basim
David

Cairo
Evan

Cairo
David
Evan

Basim
Cairo
Evan
David
Grace

Session 4:
Inhumane
Working
Conditions
Session 6:
Hunger on a
Massive Scale
Session 10:
Hunger and
Poverty in the
United States:
Part 2

Evan

Andre
Evan
Andre

Andre

Andre
Basim
Evan
Andre
Basim
Cairo

Basim

Basim
Cairo

Andre said that the session on “predatory lending” (Session 9) was the most
interesting because “we found out what the percentage of the money they took from you
…. If I’m gonna be like putting my money in a bank, I want to know what they’re doing
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with my money … I learned that they take advantage of you when you’re in a hard time
…. And give you loans, but if you miss a week, then they’re gonna take more money
back from you.” Unlike some of the other topics, the participants seemed to understand
how this particular topic could directly impact their lives. Cairo agreed that the session on
“unfair banking” (Session 9: Payday Loans) was the most interesting, because “banking
advice can even apply to you, can apply to every single person.”
Though it was one of the most frequently recalled sessions, the reactions to
Session 2: Water—A Global Crisis were quite polarized, with two of the participants
named it the most interesting session, while two others named it the least interesting.
Both of the participants who named it least interesting stated that this was due to
information overexposure. Cairo found the session on the water crisis (Session 2)
“boring” because “[he had] heard it, like, a bunch of times year after year.” Likewise,
Evan stated: “The one about Flint was like, least interesting because I knew a lot about it
because of the news.” As for the two participants who found this session most interesting,
neither could elaborate on what they found particularly interesting about the session other
than identifying it as such.
Session 4: Inhumane Working Conditions was recalled by several participants but
was considered only by Evan to be the most interesting. This particular session struck
him, “because it was unhumane and … we should all be treated fairly, cos it’s, like, a life,
and you should never, like, wrong that.” The video used in this session was about
cellphone factory conditions, and thus highly relatable to the participants’ lives. This may
perhaps be why so many participants were able to recall this particular session.
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As discussed previously in the section on Theme 1, the participants’ experiences
with the SAAS program were overall positive, and they said they would recommend it to
their peers. In a similar vein, most of the participants expressed their interest in learning
more about particular social justice topics. As discussed earlier, the topic of financial
mathematics was considered by the participants to be the most interesting; however, they
seemed less concerned with the societal implications and more with how injustices like
predatory lending might affect their own lives.
Evan was the most invested in discussing the social justice side of the issues, but
unfortunately Evan did not attend many sessions due to scheduling conflicts, and so there
are only a few examples of the statements he made to support this conclusion. Although
Andre had said the least interesting session to him was on world poverty because he
already knew a lot about that topic, when asked later if he wanted to learn more social
justice topics, he stated that he wanted to learn more about “[world] poverty or the
banking loans.” Cairo was much more interested in learning mathematics not in a social
justice context. He proposed an alternative idea for a program: “do something about a
math topic people don’t really understand how to use in real life … cos I remember
during eighth grade, a lot of people were complaining about how like you would use
slope to in math in real life.”
Three participants, Andre, Basim, and Cairo were present for the last several
sessions and were able to work on the individual project portion of the SAAS program.
The completed individual projects can be found in Appendix I. The mathematics
involved in these projects will be discussed in the following section, Theme 3:
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Perceptions and Learnings about Mathematics; however, the current focus is on the social
justice content of each participant’s project.
For the final personal project Andre chose the topic of banking loans, modeled
heavily on the Math for A Change (Carroll et al., 2012) curriculum: Payday Loans. In his
journal entry about why he chose this topic, Andre wrote: “Because banking is a part of
life.” During the interview, he reiterated this when he said it was the most interesting
because it was the most personal to him. Prior to his research, the question Andre wanted
to answer was “how banks make their policies.” Andre’s project centered around a
fictionalized financially unfortunate man who needed loans to help pay off his mortgage
and credit card payments. Although Andre did not include a critical thinking question in
his project, he was quite interested in the social component of this issue. From his
research, Andre said he learned that “they take advantage of you when you’re in a hard
time. And give you loans, but if you miss a week, then they’re gonna take more money
from you.” Andre found that to him the solution to this was “simply just not asking for a
loan.”
Basim chose the Affordable Care Act (ACA), which he enjoyed learning about
because it was about health care, which was an interest of his. He said he knew very little
about the topic prior to this. Basim found facts online that he found interesting but
struggled with articulating questions about those facts: with some assistance, he was able
to pose questions. The two critical thinking questions that Basim included were:
1. Is ACA a good health care provider?
2. What kind of consequences do you think will happen if ACA is repealed?
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Cairo chose the topic of climate change and global warming for his personal
project. In the journal entry prior to conducting research, Cairo wrote the following:
1. My topic is global warming/climate change.
2. I chose this because it affects everyone, not just a specific people.
3. A question I have for my topic is when did climate change begin.
During the interview, Cairo stated that he chose climate change because “this is the topic
I mostly know about … it just applies to every single class, like they talk about it in
history class, or science, math, or English like for articles.” When I asked if he learned
anything new in his research, Cairo said “I didn’t know about the amount the lake was
frozen covered. … I knew ice was melting, but I didn’t know it was decreasing at such a
rate.” He also was “surprised” learning about specific countries’ carbon emissions. In
fact, the critical thinking question for his project was related to this: “Why do you think
China have the most CO2 Emission?”
David and Evan were not able to work on a final project as scheduling issues
caused them to miss the last several sessions. However, David was able to participate in
the final session, where he saw the other participants present their projects.
Justice
This subtheme reports on data that answer the following questions:
1. How did the participants’ language choices indicate their sense of justice?
2. How did the participants link the concept of fairness with social justice?
3. Where did the participants’ place blame or who did they hold accountable for
societal problems?
4. How did the posing of solutions indicate the participants’ vision of activism?
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The language of the interview responses was particularly interesting from the
perspective of how far it revealed participants’ opinions on the issues. Overall, the names
of the sessions from the Math for A Change (Carroll et al., 2012) curriculum are fairly
politically “neutral.” The titles could have been more politically charged titles, for
instance: “Predatory Lending” instead of Payday Loans (Session 9) or “Unequitable
Sentencing Laws” instead of The United States Court of Justice (Session 3). It is possible
that the authors chose to use more politically neutral language for the titles in order to
limit the degree to which they forced their own opinions on the readers (Brantlinger,
2007). The authors may have hoped that the readers would come to their own conclusions
about the fairness of these particular realities.
Most participants used a mix of both neutral and more politically charged
descriptors when describing the sessions they recalled. Neutral may be defined as matter
of fact, devoid of judgement words. Andre, for instance, recalled “China factories
[Session 4], and um poverty [Sessions 8], … and … healthcare [Session 15].” As an
aside, interestingly, Andre was the only participant who included in his recalled list a
topic that had been discussed as part of Basim’s final project and not as part of the Math
for A Change (Carroll et al., 2012) curriculum. Like Andre, Cairo used mostly neutral
words to describe the sessions, and impressively was able to list many of the topics from
memory: “the water crisis, the currency rate, … the amount of money people get … the
different incomes of two different countries … the justice that people get.” Half of Evan
and David’s descriptions were neutral. Evan mentioned “the water shortage in Flint” and
David mentioned “[the] rights of people.” More politically neutral language may possibly
indicate the “gray” imbedded in these issues, or this may be too great a leap to make.
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At the same time, participants also used more charged words to describe some of
the sessions. Andre referred to Session 9 as predatory lending, even though the title in the
curriculum was a more neutral “Payday Loans.” David remembered a session on “credit
card interest rates scam people,” by which he was probably referring Session 9: Payday
Loans. Cairo recalled this same session as “the unfair banking policy.” Evan’s
recollection also included the word “unfair” when he recalled the discussion of the
Session 2: Inhumane Working Conditions: “we talked about an Apple company in China,
I think it was. … And the working time that was unfair to workers.”
While several participants referenced the concept of fairness during their
interviews, it was only after a closer look at the participants’ journal entries that the
extent to which the participants framed their understanding of TLMSJ around fairness,
accountability, and positing solutions became noticeable. As mentioned in Chapter III, all
of the participants’ journal entries for each session can be found in the Appendix G.
Some comments were particularly elucidatory in regard to the participants’ reflections
about learning mathematics for social justice. In this section, I highlight three categories
of comments made most often: fairness, accountability, and positing solutions.
The concept of fairness was mentioned explicitly ten times throughout the
participants’ journal entries, and because the concepts of fairness and social justice are
often linked, the participants’ written comments regarding fairness are highlighted in
what follows:
Andre: “I think it not fair how people in 3rd world countrys can’t have alot of
food.”
(Session 6: Topic 5: Hunger on a Massive Scale)
David: “I think the sentence given to the two men were not fair because robbing
up to 4.5 million dollars should not allow to be in jail for only 5 ½ [years].”
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(Session 3: Topic 2: The United States Court of Justice)
Evan: “I do not think it is fare that killing 4 people is ok for a teen that is drunk.”
(Session 3: Topic 2: The United States Court of Justice)
Grace: “This is really a unfair justice. Because the person who stoled less money
then the other guy has to stay in the jail for more then the other person stayed. Just
because that man is rich.”
(Session 3: Topic 2: The United States Court of Justice)
Evan: “People fall asleep and the product breaks and they get punished for unfair
working conditions.”
(Session 4: Topic 3: Inhumane Working Conditions)
Andre: “Exchange rates are not the same because there keeping the left overs this
is unfair the value should be the same.”
(Session 5: Topic 4: Traveling to Foreign Countries)
Andre: “I think it not fair how people in 3rd world countrys can’t have alot of
food.”
(Session 6: Topic 5: Hunger on a Massive Scale)
Cairo: “I know million and million of people are dieing from hunger. I agree it is
unfair.”
(Session 6: Topic 5: Hunger on a Massive Scale)
David: “I think the income gap is unfair because the poor work extremely hard to
get money but they are still poor.”
(Session 8: Topic 7: The Rich Get Richer: Their Piece of the Pie)
Cairo: “It’s really sad and unfair to see kids be in a chain of poverty.”
(Session 10: Topic 9: Hunger and Poverty in the United States; Part 2)
Fairness is often linked to equity, in that, while equality means everyone gets the same
treatment or amount, equity means everyone getting what they need or deserve. Even
very young children have a basic understanding of fairness (Li et al., 2016), and it is not
surprising that the participants frequently mentioned fairness, as it is quite an accessible
concept. Interestingly, none of the participants had mentioned the concept of fairness
during the exit interviews when explaining the meaning of social justice in their own
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words; however, clearly most of the participants conflate the ideas, as evidenced by the
journal entries referenced earlier.
Many of the journal entries also speak to the concept of accountability, as many
participants named who should be held responsible or who is to blame for the situation:
David: “Judge is broken need more fixing and revamping of the system.”
(Session 3: Topic 2: The United States Court of Justice)
Evan: “This is judicial corruption.”
(Session 3: Topic 2: The United States Court of Justice)
Evan: “I think China apple companies should be reorganized and run differently.”
(Session 4: Topic 3: Inhumane Working Conditions)
Cairo: “This plays into social justice because people are losing more money while
the companies is making money.”
(Session 5: Topic 4: Traveling to Foreign Countries)
Cairo: “It should be the governments fault for poverty because they should be
protecting the people.”
(Session 6: Topic 5: Hunger on a Massive Scale)
Cairo: “It about how some companys make loans that have crazy interest rates
and bait people to take a loan.”
(Session 9: Topic 8: Payday Loans)
Andre: “Banks will get you with predectory leanding.”
(Session 15: Presentations: Unfair Banking Policies [project of Andre])
As evidenced earlier, many of the participants identified systemic structures, such
as government entities and corporations, as the accountable parties. On a few occasions,
however, two of the participants felt the blame fell more squarely on the very people
harmed by the social injustice:
Andre: “It is there fault because if they were to get the education they needed they
would have a good paying job.”
(Session 6: Topic 5: Hunger on a Massive Scale)
Andre: “I don’t think we can do anything or stop buy so much useless stuff.”
(Session 8: Topic 7: The Rich Get Richer: Their Piece of the Pie )
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Cairo: “Inequality is still real. It was our fault that this happened. It all about
money now.”
(Session 8: Topic 7: The Rich Get Richer: Their Piece of the Pie)
Within their entries, participants occasionally posited possible solutions to the
various issues. These ranged from personal actions they could take to wider systemic
changes needed. During some sessions, many of the participants discussed ways they
could personally bring about change:
Cairo: “I could make a pluming system. Another one is give clean water as a start
to make the pluming system.”(Session 2: Topic: 1: Water—A Global Crisis)
Evan: “I could help invent a soage [sewage] system or a basic aquaduct that is
being filtered. I could carry water to these people.” (Session 2: Topic: 1: Water—
A Global Crisis)
Grace: “We can make pipe lines to get the water to the people who lives far away.
We can also give them water purifier so they can clean the water.” (Session 2:
Topic: 1: Water—A Global Crisis)
Cairo: “I can help out by doing charity.” (Session 10: Topic 9: Hunger and
Poverty in the United States Part 2)
Meanwhile, other participants named ways that larger systems could solve the issues:
David: “The best way to help is by taking more money from CEOs or business to
give more to other people tax returns.” (Session 8: Topic 7: The Rich Get Richer:
Their Piece of the Pie)
Cairo: “To fix it, the food bank and free lunch from school.” (Session 10: Topic 9:
Hunger and Poverty in the United States; Part 2)
Andre, in particular, on numerous occasions found the solutions to lie with the victims of
the injustice:
Andre: “I wonder if they can quit there job.” (Session 4: Topic 3: Inhumane
Working Conditions)
Andre: “Stop buy so much useless stuff.” (Session 8: Topic 7: The Rich Get
Richer: Their Piece of the Pie)
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Andre: “I think the bigger your family is the more money your paying because of
how much people and children thats in your family.” (Session 6: Topic 5: Hunger
on a Massive Scale)
Andre: “Ask family members for money that you will pay back.” (Session 9:
Topic 8: Payday Loans)
These comments align perfectly with his responses to the questionnaire (see Table 7),
where Andre scored the lowest in terms of his personal sense of civic responsibility.
Theme 3: Perceptions and Learnings about Mathematics
The goal of this section is to answer the third research question, which addresses
the participants’ perceptions of, and learnings from, the mathematics explored during the
SAAS program. As has been discussed at length in Chapter II, doing “critical
mathematics,” as defined by Gutstein (2016), is to “read and write the world with
mathematics”, which means “that students use mathematics to comprehend and change
the world- and through the process, deepen their knowledge of both mathematics and
social reality” (p. 455). How did the participants perceive the experience of learning
mathematics in the SASS program? Did the SAAS program affect the participants’
attitudes about learning mathematics and, if yes, to what extent? What mathematical
learnings did the participants gain, both subjectively, according to their own personal
assessment, as well as objectively, using pre- and post- assessment data? What
mathematical learnings did the participants experience from completing their independent
projects?
On analyzing the collected data, I found that the data relevant to answering the
third research question could be categorized into one of two subthemes: “Perceptions of
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Learning Mathematics in the SAAS Program” and “Mathematical Learnings within the
SAAS Program.”
Perceptions of Learning Mathematics in the SAAS Program
Under this subtheme the answers to the following questions are recorded:
1. As per the CRT criteria laid out by Ladson-Billings, did the participants find
the work academically challenging?
2. Did the participants perceive that they were successful in the mathematical
work we did?
3. What did the participants perceive the role of mathematics to be within the
SAAS program?
4. How did the participants perceive the experience of working on the
mathematics as a group, instead of individually?
One of the tenets of mathematics for social justice is “access to high quality
mathematics instruction for all students … [which is] to say that all students deserve a
strong grounding in what is usually referred to in the literature as dominant mathematics”
(Gonzalez, 2009, p. 24). Some researchers, after noting the prevalence of Pre-Algebra
concepts in the SAAS sessions, may claim that the SAAS program is promoting “soft
mathematics” and, therefore, is not fulfilling this tenet. However, although much of the
mathematics that is involved in the SAAS program relies on mathematics from PreAlgebra—rate, percent, proportion, linear relationships—the perception, as gleaned from
many of the participants’ comments, is that the mathematics involved in SAAS was
advanced and new; some participants even described a boost in confidence in their
abilities, particularly because they viewed the work as challenging mathematics.
When speaking about referring SAAS to his peers, Cairo stated, “[SAAS]
involves a lot of difficult math, but if you can understand it, then I really recommend you
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doing it.” While some students perceive challenges in mathematics as a negative and
frustrating experience, Cairo and Andre, in particular, expressed quite a different opinion;
Cairo stated, “I don’t think there are negative things about learning new things.” Andre
viewed the work as “challenging … in a good way” and felt that he “learned a lot of new
stuff … a little about both [math and social justice] … but more about math.” Andre
seemed to feel quite positively about learning new mathematics, as he asked for more
sessions per week, because in his words, “the more we come, the more stuff we could
learn.”
While many of the fundamental skills of the SAAS program are indeed
foundational algebra skills, proportionality is one of the key concepts of Algebra I. Some
researchers argue that a weak understanding of proportionality has led to many students
having trouble in algebra; before the CCSS,
proportionality occupied about 10 percent of math instruction in grades six and
seven. The main outcome of all that instructional time was that given two
equivalent fractions, students could cross-multiply in order to find a missing term
…. Common Core math doesn’t mention cross-multiplying …. ‘[The Common
Core writers] said, look, let’s figure out what’s important about fractions and
choose a path through them, which leads to ratio and proportion, which leads to
linear functions, which leads to aspects of algebra,’ said Alan Schoenfeld, a
professor of education and mathematics at the University of California, Berkeley.’
(Hartnett, 2016)
Therefore, while the participants certainly were exposed to these mathematical skills
before, they may not have been firmly understood prior to participating in the SAAS
program, contributing to the participants’ perception that they were learning new skills.
During the exit interviews, participants were asked if they felt as though the
SAAS program had an effect on their mathematical abilities. All five of the participants
believed that it had a positive effect and improved their mathematical abilities. Andre
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stated, “I was fine with math, but now I’m like in honors …. My grades got up, and I was
able to do math quicker.” Basim felt like his math skills improved “a little bit” and said
he felt his skills “[grew] stronger by working in groups.” Cairo said, “I learned new
maths and got ahead,” which he liked, “because math is [his] favorite subject.” David felt
like the program had “improved” his math abilities. He added, “It teached me new topics,
like, in the future, like Algebra 2 and stuff like that; it can help me with those types of
problems.” Evan said that, in SAAS, he learned mathematics that he had not learned in
school and that “it opened my eyes to more things.”
Two of the five participants seemed to feel that the main work of SAAS was, or at
least should have been about, the mathematics rather than social justice. Andre stated that
he “learned a lot of new stuff,” both about mathematics and social justice, “but more
about math.” Cairo envisioned a program divorced from the social justice context, which
instead, would focus on relating mathematical concepts to the real world. When asked:
“Did you enjoy being there or you just liked that you learned new math?”, Cairo
responded: “I just liked that I learned new math.”
On the other hand, Basim and David’s comments suggested that they felt SAAS
was a balance of doing mathematics and learning about social justice. For Basim,
“[SAAS was about] learning about the [social justice] stuff, explaining in math and talk
to friends.” David stated, “It helps me with like the real world and all that and math.”
Evan verbalized precisely the envisioned role of mathematics within the SAAS
program: “I learned a little bit of math, and it’s very good to use math to help you kinda
solve other problems … because the information they present to you sometimes, they’re,
like, lots of numbers and percentages of population that you could actually calculate to
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get an exact number.” Evan agreed that the SAAS program helps people to understand
data more. He said that learning the mathematics in the SAAS program “opened my eyes
to more things and, like, the wrongs of the world.”
The participants were encouraged throughout the sessions to work in groups, as
this is one of the tenets of social justice learning (Ladson-Billings, 1995a). As Byrd
(2016) points out, cooperative learning is a common method of culturally relevant
instruction, as it helps to create “classroom climates that are respectful and inclusive and
that help students value and understand the cultures of their peers” (p. 1). As will be
discussed further in Chapter V, it was expected that working together in groups would
enable the participants to pool their knowledge and expertise. In the beginning of the
program, when the participants were barely, if at all, acquainted, the participants were
reluctant to do so. As the sessions went forward, however, they more naturally worked
together on the problems.
During the interviews, the participants were asked how they enjoyed working in
groups. Andre stated, “The group work was fine, but when it was my first couple weeks,
I thought it was really hard.” Andre felt like it did “get easier” to participate in the group
format as the sessions went on. Andre’s growing comfort with working in a group
became increasingly visible over the course of the program. Basim spoke three separate
times during his short interview, even when he was not explicitly asked to speak on the
topic, about how he enjoyed working in the group setting; at one point in the interview,
he said, “It was good learning about the stuff, explaining in math and talk to friends.” He
also credited the group work with improving his understanding of the mathematics. When
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asked about the effect of SAAS on his own personal mathematics ability, Basim stated
that he felt his skills had grown “stronger by working in groups.”
Cairo, on the other hand, favored working independently and worked alone most
of the time. He also suggested that in the future, participants should be given “more time
to do our maths [independently before we go over it as a group].” Cairo’s mathematics
skills were some of the strongest in the group, according to both observations during the
program and the pretest data (as will be discussed subsequently). It was, therefore, not
surprising that he felt more comfortable spending more time working independently in
his “productive struggle” mode through the problems; whereas other participants with
lower mathematical abilities or confidence may have felt that too much independent
struggle time would have been unproductive and discouraging.
Mathematical Learnings within the SAAS Program
This subtheme reports on data that answer the following questions:
1. What evidence did the pre- and posttests provide of the mathematical
learnings that occurred during the SAAS program?
2. How did the participants’ sense of mathematical confidence relate to their test
performance?
3. In what ways did the participants’ individual projects display their
mathematical learnings that occurred during the SAAS program?
4. How did the individual projects speak to the mathematical identities of the
participants?
Pre- and posttests offer a rather limited view of a student’s academic knowledge;
nevertheless, because they are so commonly used by teachers to measure student
progress, they have been included as a data source. That being said, the analysis of these
tests focused less on the scores and more on the actual student work. It was necessary to
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find out, first, whether the participants’ posttests, demonstrated stronger mastery of the
skills the SAAS program had worked on, when compared to the pretests; and second,
whether they incorporated in their posttests any of the mathematical skills or strategies
dealt with during the SAAS program. Before discussing the results, it is important to
note a significant caveat; because the students were learning algebra contemporaneously
to the SAAS program, any measured change of mathematical skill level cannot be
ascribed solely to the SAAS program.
Copies of each of the participants’ pretests and posttests are in Appendix C; these
were graded according to the rubric (also in Appendix C) presented in Chapter III (see
Table 5). Again, the 16 questions on each test were assigned one of the following four
categories, designated by a representative letter: (R) Rate, Ratio, Proportion; (P)
Percentage; (E) Exponential Functions; and (L) Linear Functions. Tables in Appendix C
display how many points per question each participant received on the pre- and posttest,
according to the rubric; the bottom rows of each table show the combined score for each
of the four categories. Table 9 and Table 10 are an abbreviated version of the results of
the pre- and posttest, respectively; they display the percentage of the total points available
that each participant earned in each category and on the test overall.
Table 9
Percentage Correct on Pretest, by Category
Andre
*
*
*
*

Basim
46
44
17
22

Cairo
79
78
50
56

David
*
*
*
*

Evan
58
33
33
0

(R)
(P)
(E)
(L)
Pretest
Total
*
38
71
*
40
Note. Asterisk indicates that participant did not take the test.

Grace
63
89
17
33
56
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Table 10
Percentage Correct on Posttest, by Category
Andre
17
0
50
33

Basim
33
67
17
33

Cairo
92
78
67
67

David
38
0
17
0

Evan
33
0
0
0

(R)
(P)
(E)
(L)
Posttest
Total
21
38
81
21
17
Note. Asterisk indicates that participant did not take the test.

Grace
*
*
*
*
*

A discussion of the pretest results, presenting general observations, as well as
participant-specific feedback would be a logical starting point for this analysis. On the
pretest, the participants were most successful with the two categories that are a major
focus in prior mathematics courses: (R) Rate, Ratio, Proportion and (P) Percentage. The
categories (E) Exponential Functions and (L) Linear Functions, which are Algebra I
concepts, proved more challenging for the participants. Additionally, these were the
categories of the questions most frequently left blank, likely indicating the participants’
unfamiliarity with these topics. Cairo’s and Grace’s scores on the pretest were the highest
of all the participants; both of these participants scored almost nearly full credit on the
questions in the two categories (R) Rate, Ratio, and Proportion and (P) Percentage. Basim
and Evan scored nearly the same overall total points; however, their test performance
actually was quite different. Basim attempted nearly every question; however, he was
mostly incorrect on every question. Evan skipped more questions, but on the questions
that he did answer, he usually earned partial credit.
Many of the participants who earned at least partial credit within the (R) Rate,
Ratio, and Proportion category approached the questions in a similar manner; many of
them used multiplication and division as distinct processes to attempt to solve the

108
problem. Cairo, however, was the only participant who used the intended method of
proportion to solve some of the problems, including for all of the questions within the (P)
Percentage category. As for the (P) Percentage category, Cairo and Grace were the only
participants who were successfully able to show how they calculated the percentages. For
Question 13, three of the participants were able to roughly, but correctly, estimate the pie
graph; however, they appear to have converted the quantities to percentages instead of
degrees.
For the more challenging categories, (E) Exponential Functions and (L) Linear
Functions, which are major standards within the algebra curriculum, Cairo and Grace
overall were the most successful. As for the (E) Exponential Functions category, Basim
and Evan used some of the proper language, but they confused the concepts of linear and
exponential functions. Cairo, singularly, was able to successfully describe two possible
representations of these types of functions. He knew that, graphically speaking,
exponential functions were not straight lines, and he also knew that, in a table of values,
the numbers multiply by a common number. As for the (L) Linear Functions category,
Cairo and Grace were both able to work with linear functions on the more straightforward Question 15, but both struggled on Question 16, which required them to first
calculate the slope from two ordered pairs in context. Cairo received, by far, the highest
score, receiving 71% of the total points available. It may be fair to assume from this that
Cairo would have found the mathematics involved in the SAAS program to be fairly
straightforward; however, in his opinion, “[SAAS] involves a lot of difficult math.”
At the conclusion of the SAAS program, five participants took the posttest.
However, neither Andre nor David had taken the pretest, and unfortunately, chose to
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leave much of the posttest blank; therefore, interpretations of their results are quite
limited. David, like many of the participants on the pretest, used multiplication and then
division when attempting to solve the (R) Rate, Ratio, and Proportion questions. Andre,
however, refrained from answering many of the questions in this section, despite the fact
that many of the sessions were spent working on these skills. On Question 14, David
made the common mistake of mixing up the explanation of whether or not a relation is a
function and the explanation of whether a function is linear or exponential. Andre,
however, correctly described the reason the table represented a linear function. Andre
was also nearly successful with Question 15 in writing and solving a linear function for a
given situation.
Due to attendance issues, there were only three participants—Basim, Cairo, and
Evan—who took both the pre- and posttests. Table 11 shows the pre- and posttest sideby-side comparison for these three participants for each of the four categories and an
overall score. Because these three participants took both tests, it is possible to compare
their posttests to their pretests.
Table 11
Pre- and Posttests Comparison
Basim
Pretest Posttest
(R)
46
33
(P)
44
67
(E)
17
17
(L)
22
33
Total 38
38

Cairo
Pretest Posttest
79
92
78
78
50
67
56
67
71
81

Evan
Pretest Posttest
58
33
33
0
33
0
0
0
40
17

Although Basim’s scores did not improve dramatically, a closer look at Basim’s
posttest displayed that he made significant progress in terms of mathematical soundness
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in his attempts. Whereas on the pretest, particularly for category (R) Rate, Ratio, and
Proportion questions, he often added numbers together, on the posttest he correctly
multiplied them instead. Basim’s biggest area of growth was in the (P) Percentage
category, which was a major concept used in the SAAS program.
Cairo’s posttest showed the most improvement among the participants who took
both tests. He improved in nearly every category, including on the percent change
problem, which was Question 8, where he demonstrated some gained understanding of
the procedure. Cairo also improved on finding and using the slope to write a linear
equation (Question 16). As for the question about calculating compound interest
(Question 11) in the pretest, Cairo had left this question blank, but in the posttest, he
attempted to use the formula that was introduced during the SAAS program. Linear
regression proved still to be an area of growth for Cairo; this makes sense, because we
had only practiced this skill in one session, and there are many calculator steps to
complete to get the answer to this type of question correct.
Evan’s posttest yielded the least information, because, unfortunately, he left most
of the test blank. Because the test was given on the final day of the program and not
analyzed until later, it was not possible to ask Evan the reason for this.
As Steele (2003) established, students’ perceptions of their abilities can affect
their results in assessments. This study presented an opportunity to find out how the
participants perceived their overall mathematical skill level and if this was at all related to
their performance in the pre- or posttests. Therefore, as mentioned in Chapter III, in
addition to the pre- and posttests, participants also took the questionnaire “Academic
Self-Concept for mathematics” (Marsh 1990; 1993, as cited by Sabatelli et al., 2005, pp.
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117-118), which uses a six-point Likert survey. The survey results are shown in Table 12.
After reverse coding the necessary items, the average score was calculated to assign to
each participant a numerical indicator of their overall academic self-concept regarding
mathematics. Per the interpretation of the scores, which is explained in the footnote, three
of the participants (Andre, Evan, and Cairo) had an overall “slightly positive” to
“positive” perception of their mathematical abilities; whereas, the other two responding
participants (Basim and David) scored nearly in the middle of “slightly negative” to
“slightly positive” perceptions. Fascinatingly, there appears a correlation between the
participants’ questionnaire results and their assessment data; they are aligned, at least for
Cairo and Evan, meaning that participants with high mathematical self-concept scored
higher in the assessments, whereas students with lower mathematical self-concept (Basim
and David) scored lower in the assessments.
Table 12
Academic Self-Concept Regarding Mathematics Questionnaire Results 3
*1. Mathematics is not one of my
best subjects.
2. I have always done well in
mathematics.

Andre
5

Basim
3

Cairo
6

David
3

Evan
6

3

4

6

4

6

4
4
3.75

6
6
6

4
4
3.75

5
6
5.75

3. I get good marks in mathematics. 5
*4. I do badly in mathematics.
5
AVERAGE
4.5
Note. Asterixed items are reverse coded.

3

SCALE Interpretation for “Average”:
1: Very negative self-concept
2: Negative self-concept
3: Slightly negative self-concept

4: Slightly positive self-concept
5: Positive self-concept
6: Very positive self-concept
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As previously mentioned, three participants—Andre, Basim, and Cairo—created
individual projects at the end of the SAAS program to present to their peers. These
projects appear in Appendix I. While the social justice aspect of these projects was
discussed previously in Theme 2 of this Chapter, the focus here is on the mathematics
involved within those projects. The participants were encouraged to use the mathematical
skills worked on during the SAAS program and use the Math for a Change (Carroll et al.,
2012) curriculum as a guide when designing their projects.
Andre created a fictionalized story about a man named Jeff who experienced a
variety of unfortunate financial downfalls, involving loans, interest fees, and credit card
payments. While there are two extraneous facts mentioned (Jeff’s income and the length
of his mortgage), the remaining eight facts that are woven through the story are all
utilized in some way in the four mathematical questions Andre posed. Andre’s project
questions were as follows:
1. What is Jeff’s total payment on his house after 1 year?
2. How much will Jeff have to pay on his credit card after his payment is late?
3. If Jeff pays back his payday loan in 2 weeks how much would he pay
4. What is the percent of change of Jeff’s credit score?
All four questions used the concept of finding a percentage or the percent of change.
While working on the problems as a group, to the SAAS program incorporated writing
equations for linear functions as well.
Basim’s project on the Affordable Care Act displayed the information as bulleted
facts. The mathematics involved in Basim’s project included proportions and percentage
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in the context of access to health insurance coverage. Basim wrote the following
mathematical questions:
1. Prior to 2013, how many African Americans had insurance? Latinos?
Women?
2. If the population of America is currently 318.86 million, then after one year of
ACA being repealed, what percentage of Americans would lose their
insurance?
3. If the insurance premiums increase 25%, what will the average American pay?
4. After the ACA was put into place, what was the percentage of decrease of the
number of insured?
5. If the ACA is repealed, what is the estimate of the percent change of insured
be?
Cairo’s project “Climate Change” used two infographics: a pie chart and a bar
graph. Cairo utilized both of these in posing his mathematical questions, which involved
proportional reasoning from a pie graph and determining a ratio from a graph. Cairo’s
posed questions were as follows:
1.

What degree measure does China take up?
a. Compare that to the degree of the 4 countries with the smallest
emissions.

2. Which country take up the most degrees of the circle compared to the smallest
country.
3. What is the ratio of ice covered between 1973–1982 to 2003–2013?
4. Why do you think China have the most CO2 Emission?
Cairo shared during the interview that doing the mathematics clarified for him the extent
to which climate change was affecting the earth: “I didn’t know about the amount the
lake was frozen covered … I knew ice was melting, but I didn’t know it was decreasing
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at such a rate.” He said that learning the mathematics about climate change made it
“easier to know a lot of different topics so you could make very accurate graphs.”
Cairo, despite not fully connecting to the social justice aspect of the SAAS program,
seemed truly to see the utility of using mathematics when discussing social injustices, so
that we can more fully understand the extent of the harm they cause.

115

Chapter V
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary
In recent years, TLMSJ has been gaining popularity in some circles of the
mathematics education community as a possible means of rendering the schooling
experiences of students of color more equitable. While there is some theoretical and
anecdotal evidence supporting this conclusion (e.g., Bartell, 2013; Bartell et al., 2017;
Buenrostro, 2016; Frankenstein, 2006/2012; Gonzalez, 2009; Gutstein,
2003/2006/2009/2012; Leonard, 2009; Leonard et al., 2010; Skovsmose, 1994/2012;
Stinson et al., 2012), the limited number of studies that exist about TLMSJ mainly center
around training teachers in its implementation, that is, teachers learning to teach
mathematics for social justice (e.g., Bartell, 2013; Chartres, 2008; Chubbuck &
Zembylas, 2008; Gau, 2005; Gregson, 2013; Stachelek, 2014; Stinson et al., 2011). There
is a dearth of research, however, that focuses on students learning mathematics for social
justice (TLMSJ) (Brantlinger, 2007/2013; Leonard et al., 2010).
This study aimed at answering the call for such research, and in particular, strove
to highlight students’ perceptions of learning mathematics for social justice. The six
participants in this study (high school freshmen enrolled in an Algebra 1 course at a Title
I public high school in the Bronx) participated in an after-school program that I designed
and facilitated named Socially Aware Algebra Students (SAAS). This program heavily
utilized Math for a Change (Carroll et al., 2012) as the main curriculum. The findings of
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this qualitative study suggest that TLMSJ in the context of the SAAS program was
overall a positive experience for these participants. This study sought to examine the
participants’ perceptions of, first, the SAAS program itself, second, the social justice
work investigated within the context of the SAAS program, and third, the mathematical
learnings that occurred during the SAAS program to aid mathematics teachers in making
more informed decisions around TLMSJ.
Conclusions
This section 1) synthesizes the study’s findings presented in Chapter IV and
connects those findings with past research to answer each of the three research questions;
2) establishes researcher positionality; 3) discusses methodological limitations of this
study; and 4) exposes tensions and barriers that may arise when engaging in TLMSJ.
Answering the Research Questions
Through the analysis of various data collected for this study, answers were sought
for the following research questions:
1. What were the participants’ perceptions of the SAAS program—this particular
form of learning mathematics for social justice?
2. What were the participants’ perceptions of the social justice work we
investigated during the SAAS program?
3. What were the participants’ mathematical learnings that occurred during the
SAAS program?
In this section, I review the major findings that provided answers to each research
question, while grounding them in findings of related studies.
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Research question 1. The section of Chapter IV entitled Theme 1: Perceptions
about the SAAS Program addressed the first research question. It recorded the
participants’ responses on the following three subtopics: the participants explaining their
conceptions of the SAAS program in their own words; their feelings about participating
in the SAAS program; and their responses to the introductory videos showed at the
beginning of each work session. What follows is a summary and discussion of the
findings for each of these subtopics.
First, the participants’ articulation of the goals of the SAAS program were aligned
with my own. Despite what other researchers (Apple, 1995; Bartell, 2013) have noted
about the difficult nature of defining TLMSJ, all the participants seemed to have a
common understanding that the SAAS program was about learning algebra in the context
of social injustices in order to inspire change. Three of the participants in particular made
note of the action component of SAAS: “how we can help it” (Andre); “to figure out the
problems” (Cairo); and “to fight for what’s right” (David); this is noteworthy, given that
most of the SAAS program seemed to be purely informational in nature and did not
conclude in actionable steps, like were present in Gutstein’s (2006), Tate’s (1995), or
Terry’s (2009) studies.
Due to the limited time with the group, there was no explicit activist component
to the SAAS program (the individual projects at the end of the program were meant to be
a stand-in for such work). Despite this, the participants seemed to understand that the
goal of TLMSJ was indeed to bring about change in society. This understanding may
have come about from the Math for a Change (Carroll et al., 2012) curriculum; most
activities conclude with a critical thinking question that prompts students to think about
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why the particular injustice is happening and/or what could be done to fix the situation.
For example:
•

“What are two things you might do to help make water available in the future
and for those who lack clean water now?” (Carroll et al., 2012, p. 1)

•

“Do you think the sentences given to these two men were fair?” (Carroll et al.,
2012, p. 5)

•

“Why are these workers taken advantage of by the factory? What can you do
about it?” (Carroll et al., 2012, p. 7)

•

“What are some ways you can help the poorest Americans?” (Carroll et al.,
2012, p. 21)

Second, the participants, with the exception of Cairo who demonstrated some
ambivalence, enjoyed the experience of being in the SAAS program. All five participants
stated that they would recommend their peers participate in the SAAS program if it were
to take place again. Perhaps unsurprisingly for a group of students who chose to be in an
academic-based after-school program, all the participants said that they liked learning
more mathematics and more about social issues. To them, participating in the SAAS
program was a “good,” “interesting,” and “challenging” learning experience. At least
some of the participants’ positivity about the experience may be due to the fact that they
self-selected to join the SAAS program. It is unclear whether the participants would have
felt positively if this program had been mandatory or incorporated into a regular Algebra
class. Some researchers have noted that some students have negative reactions to TLMSJ,
such as resistance to learning about social justice issues (Brantlinger, 2007); perhaps, the
fact that all the participants self-selected to join SAAS limited the chance of this
happening.
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Third, all of the participants reacted positively to the introductory videos, and the
videos succeeded in their intended purpose in that they engaged the participants in the
topics and made the topics easier to understand. The participants’ responses align with
other researchers’ findings that the use of informational videos in the classroom can have
positive effects on learning outcomes (Brame, 2016; Rackaway, 2012). The Corporation
for Public Broadcasting (2004) outlines a variety of benefits of using videos in the
classroom: “Reinforces reading and lecture material; Aids in the development of a
common base of knowledge among students; Enhances student comprehension and
discussion; Provides greater accommodation of diverse learning styles; Increases student
motivation and enthusiasm; Promotes teacher effectiveness” (p. 2).
Research question 2. Theme 2: Perceptions and Learnings about Social Justice
Issues within Chapter IV addressed the second research question. The data was divided
into two subtopics, “Interest” and “Justice.” This section will summarize and discuss the
main findings, as they apply to these subtopics.
Data gleaned from questionnaire responses (see Table 6), revealed that the
participants generally had a strong sense of civic responsibility, which may not be
surprising as they self-selected to be in a program about social issues. If participation in
the SAAS program had been mandatory, it would be interesting to learn if students who
may not have been initially interested in social justice became more interested upon
exposure to TLMSJ.
The issues that were of the greatest interest to the participants were the topics on
personal finance, as it was deemed to be most relevant to their lives. Cairo repeatedly
said he liked the Pay Day Loans topic from Session 9 most of all because it was “real-life
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math.” His perception seemed to be that despite all the topics we investigated being a part
of real life, many of the other topics were not relevant to him personally and, therefore,
not part of his experience of real life. He also told an anecdote about a previous teacher:
“My teacher told me that in school they don’t really teach you about like real-life,
especially with banking and to deal with that, and so she taught me some, but I don’t
really remember that much.” The participants seemed to think personal financial
mathematics has a direct impact on their lives, and therefore, it was deemed useful. The
participants seemed less interested in the wider societal impacts of payday loans and
seemed to care more about how predatory lending could affect their own lives.
In addition, as noted in Chapter IV, there was a moment during Session 3: The
United States Court of Justice when Cairo stated he did not know anyone in jail or who
had been in jail. Some of the topics we discussed during the SAAS program may have
been too far removed from some of the participants’ daily lives and experiences, causing
them to not connect to the work as strongly as other participants might have (Gutstein,
2006). On the other hand, the participants expressed an interest in learning more about
social justice topics that they did not yet know much about; however, they did not have a
strong interest in learning about topics they felt they often heard about. This is a fine line
for teachers to walk: choosing topics that, on the one hand, resonate with students
because of their seeming applicability to their lives but, on the other hand, do not bore
students because of over familiarity.
The findings related to the concepts of fairness and accountability were discussed
in the section on Justice in Chapter IV. Quite surprisingly, the word “fair” only appears
twice in the Math for a Change (Carroll et al., 2012) activities incorporated in the SAAS
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program. It first appeared during the session regarding mandatory sentencing practice,
Session 3: The United States Court of Justice, where the final question asks, “Do you
think the sentences given to these two men were fair?” (Carroll et al., 2012, p. 5). The
second, and last occurrence, was in Session 5: Traveling to Foreign Countries about
exchange rates: “Why do you think that the exchange rates are not the same? Does this
seem unfair to you or justified?” (Carroll et al., 2012, p. 3). Despite only being mentioned
twice in the curriculum, the concept of fairness seemed intuitively linked to social justice
in the minds of the participants, as it was mentioned extensively, particularly in the
participants’ journal entries. It seems natural that the participants of SAAS would
mention fairness so often.
As the philosopher John Rawls noted, ‘the fundamental idea in the concept
of justice is fairness’ (Rawls, 1958). Fairness is one of the most important
foundations of morality in both older (Piaget, 1965; Kohlberg, 1969) and newer
(Haidt and Graham, 2007) theories of moral psychology …. Inequity aversion and
the rejection of unfairness are considered essential for maintaining cooperation
and reducing opportunities for free riders (Kogut, 2012) and thus may have
played a key role in the evolution of cooperation in humans (Fehr and Schmidt,
1999; Fehr and Fischbacher, 2003). (Li, Wang, Yu, & Zhu, 2016, pp. 1-2)
As for the subtheme “accountability,” when discussing who should be held
accountable for social injustices, the participants mostly pointed to systemic structures
but occasionally fell into victim blaming. Other researchers (e.g., Brantlinger, 2007) have
also noted the occurrence of instances of victim blaming. When considering possible
solutions to these injustices, the participants named personal ways by which they could
help bring about change but largely placed the responsibility on government systems.
Research question 3. The third research question is addressed in the section of
Chapter IV entitled Theme 3: Perceptions and Learnings about Mathematics. The data
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was divided into two subtopics: (a) Perceptions of learning mathematics in the SAAS
program; and (b) Mathematical Learnings within the SAAS program. Here follows a
summary and discussion of the main findings as they apply to these subtopics.
In regard to this first subsection on perceptions, all of the participants felt that
they had learned new mathematical skills, were intellectually challenged, and improved
mathematically during the SAAS program. Some participants, Evan and Cairo, stated that
the SAAS program helped them understand how mathematics could help them
understand social injustices in a deeper way, by exposing them to more information about
the injustice. Additionally, most participants felt positively about working on the
mathematics as a group.
The mathematical learnings subsection focused both on the participants objective
assessment data as well as on their subjective perceptions about their mathematical skills.
For a variety of reasons, to be discussed in the limitations section of this chapter, the
results of these assessments were more challenging to interpret than first considered. One
interesting observation, however, was that the participants’ questionnaire results, where
they rated their “Academic Self-Concept for Mathematics” (Marsh, 1990/1993, as found
in Sabatelli et al., 2005, pp. 117-118), aligned with their assessment results. In other
words, students who felt that they were stronger in mathematics scored higher on the
pretest and vice versa; these findings are supported by Steele’s (2003) work on stereotype
threat.
Finally, the mathematical component of the participants’ final projects was
analyzed. While the mathematical sophistication of both the format of the given
information and of the posed questions varied between the three projects, most
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participants used the same mathematical skills that most frequently appeared during the
SAAS sessions, namely proportional reasoning and percentage.
Researcher Positionality
In this study, I was far from being an unbiased, passive observer, because I both
actively participated as a facilitator in the SAAS program and conducted all data
collection, including the interviews. I modeled my participation role after the one
Gutstein takes in much of his work: as a practitioner–researcher. As noted by Magidson
(2000), “practitioner-research is still somewhat unusual in mathematics education” (as
cited by Brantlinger, 2007, p. 94); however, it is greatly needed (Brantlinger, 2007;
Gutstein, 2016). In the role of practitioner–researcher, I reaped the benefits of being more
familiar with the work and the participants than an observer–researcher would be.
I also wonder how my identity as a white woman shaped the experience for the
SAAS program participants, all of whom (with the exception of Grace, who only
attended the first few sessions) were young men of color. In asking elementary school
children about their perceptions about culturally relevant teaching, Howard (2001)
concluded that, because the students did not mention the race of their teachers, this would
“suggest that all teachers, regardless of their ethnic or cultural background, can meet the
academic and social needs of African-American students” (p. 147); yet, all four teachers
in his study were the same race as their students, namely African American. On account
of this, I do not see how he was able to make that conclusion.
While I agree with Howard’s point that all teachers may have, or at least can
nurture, the capacity to meet the needs of their BIPOC students, numerous studies
(Camera, 2018; Dee, 2004; Mahnken, 2018) have pointed to the fact that race-matching
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between teachers and students, or the lack thereof, can have measurable effects on
student achievement. It is not my intention, however, as Gay (2010) warns against, to
promote “professional racism” (p. 240) or the idea that race-matching is a panacea, or
even a necessity, for the academic success of BIPOC students.
Rather, I mention my identity as a white woman to acknowledge that the ethnoracial/cultural and gender mis-match between me and the participants may have impacted
the experiences of the participants and, therefore, the results of this study, which were
based on their perceptions of the experience. I also felt unable, or that it would be
awkward or inappropriate, to ask the participants about any potential issues about our
gender and ethno-racial differences and the impact that may have had on our time
together. Perhaps if I had known the participants better on a personal level, I would have
been able to have, or been more comfortable having, these conversations; I am tempted to
think I would have, because of several past conversations with former students I have had
in my regular school-day classrooms, which have always comprised of 100% BIPOC
students.
Methodological Limitations
As discussed in Chapter III, my initial plan for this study was to engage with
TLMSJ as an elective course at the school where I was teaching at the time. When I first
had told my students about this initial plan, we were excited to engage in this meaningful
work together; we often discussed social justice issues outside of class time, and on
occasion, during class time, but this would be a chance to delve deeper. Learning that due
to research restrictions, I would not be allowed to work with any students I knew was a
great disappointment.
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Teaching of any kind is primarily based on the relationships between teachers and
students; this is all the more true for TLMSJ, which is intended to be both a critical
pedagogy, founded on the principles of dialogical exchange, and a “humanizing”
(Bartolomé, 1994) one, founded on the idea of honoring students’ “culture, language,
history, and values” (p. 176). Therefore, by choosing the role of practitioner-researcher, I
was not able to study TLMSJ in the context in which it is meant to be taking place; in a
community where there are deep bonds between the participants. While I was fortunate to
meet and become acquainted with the students at Tech High who chose to participate in
the SAAS program, true bonds are formed over time; however, due to time constraints,
the SAAS program did not take place over a long enough amount of time for deep
connections to form.
Because this study aimed to bring to light the opinions of students learning
mathematics in the context of social justice, participation was paramount to ensure that a
great variety of voices could be heard. Being restricted to holding the SAAS program
after normal school hours, as a noncredit bearing program, I foresaw that attendance
likely would be a concern; to head this off, I brought in snacks every session as well as
pizza once per week as a token of gratitude to those who did attend; yet, the average daily
attendance of the SAAS program was far lower than desired. In comparison, Brantlinger
(2007) notes that because his after-school program was actually a night class, for which
the students received credit, he was lucky to have so many students (28 in fact)
participating and collaborating with one another.
Basim and Cairo’s attendance was the highest and most consistent of all the
participants. Andre missed the first three sessions, because he was unaware SAAS had
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already started. As the sessions continued, two of the participants, David and Evan, had
commitments arise that prevented them from attending regularly; however, both of these
participants were in attendance for the final session, including the exit interviews. Grace
attended only three sessions, one of which was the initial information session; I was
unable to contact Grace to ascertain why she chose not to return, especially since she
originally had seemed quite interested in SAAS; my hunch is that she may have felt
uncomfortable being the only female participant in the group.
When I originally conceived of the SAAS program, I envisioned a group of 10–15
students; in reality, there were only six total participants (one who stopped attending after
the first few sessions) and only about three in attendance on average. Because of the low
attendance, the conversations were not as in-depth as I would have hoped because there
were fewer opinions contributing to the discussion; the pooling of mathematical
knowledge may not have been as fruitful, because the few participants who did attend did
not always have the required prerequisite skills to build off from one another. I spent
more time than I intended assisting the participants with the mathematical work. We
worked through the questions together, with me often leading the way through the
mathematics, even though I had intended to be more of a “behind-the-scenes” facilitator;
this is an issue Brantlinger (2007) faced as well.
On the practical level, it was impossible to actively participate as the SAAS
program as an active facilitator and simultaneously collect observational notes. In
addition, unlike Brantlinger (2007) and Terry (2009), I was not permitted to video- or
audio-record any sessions (I was, however, permitted to audio-record the participants’
interviews with their parent’s consent).
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In addition, even though I collected the participants’ journals, which included
their mathematical work along with their reflections, so much of the mathematics was
done together as a group through both conversation and on a white board. Looking at
their journals without knowing the accompanying oral communication about the
mathematics on the page renders the mathematics on the page far more difficult to
meaningfully comprehend than it would be if there were accompanying audio or videorecordings of the conversations to refer to.
There are some who may question why I did not have an observer taking notes
during the sessions, since I was not permitted to audio- or video-record them. I did
consider this option; however, I was unable to find a peer who was willing or able to take
on this role for such an extended period of time at a school that was quite a commute for
most. Brantlinger (2007) also makes several counterarguments to observational studies,
stating that, sometimes, they are far from neutral, as notes by an observer can be as
equally biased and can become a “forum for teacher bashing” (p. 349).
In the end, even with the restrictions on data collection, in my opinion the benefits
of my practitioner–researcher role outweighed the negatives; I was able to be more
intimately connected to the work and, thus, was in a position to actively critique my own
efforts. “Pedagogical and curricular decision making related to TLMSJ requires the social
justice educator to maintain a ‘productively self-critical’ (Kilpatrick, 2013, p. 173)
stance” (Larnell et al., 2016, p. 27). This was especially the case when it was time for the
exit interviews. My dual role as program facilitator and researcher may have impacted
how comfortable the participants felt being honest during the interviews. The participants
may have answered the questions, consciously or subconsciously, in ways they might
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have thought I would want them to, or they may have been more reticent to share their
honest, potentially critical opinions. While I was concerned that some of the participants
might not be as honest or comfortable with me when describing their perspectives of the
program, out of discomfort or fear of offending me, I also was concerned about the idea
of another person conducting the interviews. Due to their unfamiliarity with the SAAS
program and the work, he/she may not have asked the same follow-up questions I might
ask and, thus, opportunities for more data may have been missed.
There were also some administrative limitations that arose. The administration of
the pre- and posttests did not occur as planned due to spotty attendance at the beginning.
Perhaps I should have had those students still take the pretest once they joined, but I did
not want them to miss out on the actual work sessions when they eventually did attend.
However, due to my decision to by-pass the pretest for those students who started
attending after the start of the program, I was not able to compare the pre- and posttests
of all of the participants.
In addition, simultaneously to participating in the SAAS program, the participants
were taking an algebra class during the regular school day. Therefore, if any
mathematical growth was supposedly measurable from the pre-assessment to the postassessment, there is no way of knowing if this was due to their regular class work or work
done during the SAAS program. Still, I was curious to see if the participants changed
their approach to any of the problems, after working on similar mathematical concepts
during the SAAS program.
Additionally, I wish I had given the “Civic Responsibility Survey” (Furco et al.,
1998, as found Sabatelli et al., 2005, pp. 140-144) and the “Academic Self-Concept for
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Mathematics” (Marsh, 1990/1993, as found in Sabatelli et al., 2005, pp. 117-118)
questionnaires at the beginning of the SAAS program instead of only at the end so that I
could have compared the before and after results to see if there were any measurable
changes in the participants’ responses that may be potentially attributed to the SAAS
program.
Tensions Within and Barriers to Engaging in TLMSJ
In Chapter II, peppered throughout the discussion of other studies’ findings,
various tensions within and barriers to engaging in TLMSJ were mentioned. Most
scholars who research and write about TLMSJ raise similar concerns about these tensions
and barriers (e.g., Bartell, 2013; Brantlinger, 2007; Byrd, 2016; Chubbuck & Zembylas,
2008; de Freitas, 2008; Enyedy & Mukhopadhyay, 2007; Gonzalez, 2009/2012; Gregson,
2013; Gutiérrez R. J., 2013; Gutstein 2003/2006/2012; Pais, 2011; Powell & Brantlinger,
2008; Powell, 2012; Stinson et al., 2012; Terry, 2009; Tutak et al., 2011; Ukpokodu,
2011). In this section of the chapter, these assorted tensions and barriers are summarized
into one cohesive discussion, in so far as they relate to the present study, with a
distinction between two types: practical and philosophical.
Practical tensions and barriers. The tensions and barriers in the “practical”
category are either situational or logistical challenges that are directly tied to the
pedagogical implementation of TLMSJ. Some of the practical tensions and barriers that
other researchers have faced have included the following: 1) pressure from a school’s
administration and high-stakes testing to stick to the mandated course curriculum and
textbooks; 2) “kick-back” and potentially career-damaging consequences from
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administrations that do not approve of TMLSJ; 3) insufficient class time to devote to both
the dominant mathematics content and also mathematics related to social justice issues;
4) a dearth of ready-made curricular materials that are CCSS-aligned, particularly at the
high school level; and 5) a lack of time for the extensive preparation and curriculum
designing needed to create new lessons for TLMSJ.
Fortunately, most of these did not affect the present study, because the SAAS
program was an after-school program, fully endorsed by the school’s principal. While it
was likely that the participants would reap some benefits from spending more time
working on mathematics within the SAAS program, there were no expectations about
which mathematical standards were meant to be addressed and there was no high-stakes
test at the conclusion of the program by which the participants’ mathematical gains were
to be measured (and by which I would be evaluated). Because I chose to use the Math for
a Change (Carroll et al., 2012) curriculum (the reasons behind my decision to do so were
outlined in Chapter III), I also did not have to devote time to researching and designing
my own curricular matierals.
Philosophical tensions and barriers. The tensions and barriers in the
“philosophical” category are those rooted in sociopolitical stances and ideologies.
Because of the sociopolitical nature of teaching, these types of tensions and barriers are
unavoidable challenges faced by all those who attempt to engage in TLMSJ. For the sake
of clarity, the subsequent discussion of the major tensions and barriers is organized by the
following subcategories: what, who, when, where, how, and why.
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What. There is the question of what social justice topics should be addressed and
what curricular materials to use for TLMSJ. Gutstein (2006/2016) among others argue for
generative themes from students to lead the choices on which injustices to focus on.
TLMSJ is not a “one-size-fits-all” (Stinson et al., 2012, p. 78) pedagogy, and thus, “reallife contexts may not connect to students’ lives nor provide opportunities to raise
questions about the genesis of social inequality …. No single curriculum will be relevant
to all students, and a real-life context is not necessarily a meaningful one” (Gutstein,
2003, p. 63). One of the teachers in Kokka’s (2017) study expressed the fear of textbook
companies doing just the opposite of this: packaging and selling racist tropes disguised as
microexamples of the struggles faced by the historically marginalized (p. 52).
The general consensus among TLMSJ educators is that the injustices discussed
should be culturally relevant and meaningful to those engaging in it. In the case of the
SAAS program, where the curriculum was ready-made, there was essentially very little
student choice about which topics we discussed (other than the individual projects the
participants completed). Either due to lack of interest in an issue or information
overexposure, some of the SAAS sessions were not as interesting as they possibly could
have been. For instance, Cairo found the session on the water crisis (Session 2) “boring”
because “[he had] heard it, like, a bunch of times year after year.” Likewise, Evan stated:
“The one about Flint was like, least interesting because I knew a lot about it because of
the news.”
At the same time, the thought of having to create different curricula for every
child in every possible setting can overwhelm teachers and “paralyze” them (Gonzalez,
2012, p. 139) from even attempting to engage in TLMSJ. Even resources like those on
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the website for Radicalmath or those listed by Gutstein and Peterson (2006, pp. 165-173),
while helpful, still require much time and effort for teachers to design structured activities
around. In addion, many of the resources that are available and ready for use are more
suited to middle school mathematics topics. The argument could be made, on the other
hand, that one could “hem and haw” over the decisions regarding which injustices to
discuss and work through; would it not be better for the teacher to make an attempt and
adjust from there?
As grateful as I am for the Math for a Change (Carroll et al., 2012) resource, I
now have a better understanding that there were philosophical implications to my
choosing this particular ready-made curriculum. For one, it did not allow for studentgenerated themes; as a result, not all the participants could always relate to the injustice
we discussed (it was either too far removed from their lives or completely unfamiliar to
them). I did attempt to incorporate some student choice, however, by supplementing the
curriculum with the participants’ creation of their individual projects.
Another question regarding the “what” is to what extent should other disciplines
be incorporated. Some scholars (Gregson, 2013; Stinson et al., 2012) advocate for a
highly inter-disciplinary approach, so that history and literature are explicitly interwoven
with the mathematics, so that students have a deeper understanding of the issue. In
Gregson’s (2013) study for example, the students learned about the same injustice in
classes other than just the mathematics class. For the present study, the videos assisted in
creating a simplified version of this interdisciplinary context, by providing some
sociohistorical background knowledge of the injustice before we began working on the
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mathematics. All the sociopolitical nuances, however, certainly could not be addressed in
a five-minute video clip.
Who. The “who” question, as it relates to the tension in and barriers to engaging
in TLMSJ, refers to both students and teachers. Regarding students, thus far, TLMSJ has
been promoted largely for historically marginalized students to engage in, especially for
those struggling in mathematics, as an alternative to the higher ends of the “dominant,” or
traditional, mathematics sequence (typically Algebra 1, Geometry, Algebra 2,
Precalculus, Calculus.)
The frequency and prevalence of this occurrence support the not altogether
uncommon notion that mathematics for social justice is less academically rigorous than
traditional mathematics (Brantlinger, 2007). While I do not agree that this necesarrily
must be the case, it is a fact that the most commonly applied mathematical content thus
far in TLMSJ is at the lower secondary level: namely, proportional reasoning, percentage,
basic statistical data analysis, and so on (Brantlinger, 2007): mathematics which Nolan
(2009) refers to as “statistics and figures” mathematics (p. 211). Meanwhile, on the
Algebra 1 Common Core Regents Examination, which is the minimum-level
mathematics test requirement for public high school graduation in New York state, only
5%–10% of the questions are statistics-related questions, since those and their related
standards are meant to have been mastered in previous grades.
Advocating primarily for historically marginalized (BIPOC, low socioeconomic)
students to engage with TLMSJ potentially frames those students as intellectually
inferior, or incapable of doing traditional, supposedly “more advanced” mathematics
(Brantlinger, 2007; Powell & Brantlinger, 2008):
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CM educators should not be satisfied with engaging historically marginalized
students in politicized investigations of injustices … if they do not have access to
academic mathematics …. [Such] a practice may unwittingly support an ideology
that posits the oppressed as incapable of being motivated by the abstract nature
[of] mathematics. (Powell & Brantlinger, 2008, p. 9)
There is also the “gatekeeper” argument to be made (Martin et al., 2010; Moses &
Cobb, Jr., 2001; Nolan, 2009): that traditional mathematics is a gatekeeper and a critical
filter to the upper echelons of society. Whether or not we support its relegated stance,
“mathematics empowers people because it is posited as a socially valuable resource”
(Pais, 2011, p. 13); therefore, being successful with dominant mathematics gives people
power (Gutiérrez, 2013). The indisputability of this fact, that mathematics is a powerwielding tool, renders moot the argument that mathematics is neutral and apolitical (e.g.,
de Freitas, 2008; Gutiérrez, 2013; Gutstein, 2003; Martin et al., 2010; Tate, 1994; Tutak
et al., 2011; Ukpokodu, 2011).
At the same time, it can also be disempowering; dominant mathematics has
served as a means “to stratify students, affording privilege to some and limiting
opportunities for others (DiME, 2007; Gutierrez, 2000, 2008; Gutstein, 2003; Leonard,
2008, 2009; Martin, 2009a/2009b, 2010; Stinson, 2009; Tate, 1995)” (Martin et al., 2010,
p. 14). To many critical educators, “a major function of schools is to sort and rank the
student population … [Apple {1980} and Giroux{1980}] argue that this sorting process
is not arbitrary or random, but corresponds to the hierarchical organization of society”
(Cooper, 1989, p. 151).
Furthermore, this stratification happens “particularly along lines of race and
ethnic background (Diversity in Mathematics Education, 2007; Gutierrez, 2008;
Namukasa, 2004; Sells, 1978; Stinson, 2004)” (Martin, 2012, p. 52). If we block access
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to higher status dominant mathematics courses and, instead, promote solely TLMSJ
courses for historically marginalized students, we are essentially cutting those students
off from higher status positions in society (Brantlinger, 2007/2013; Kokka, 2017; Pais,
2011; Powell & Brantlinger, 2008). In the words of Bob Moses, “We are growing the
equivalent of the sharecroppers in our inner cities—the young people who come through
the schools without a functional literacy that can get them access to any real economic
arrangement that can support a family” (Gerwin, 2001, para. 24) ; see also Moses &
Cobb, 2001). The fear for some is that “mathematics as an academic discipline will
become accessible only to the most privileged in society and the rest learn multicultural
arithmetic within problem solving as a life skill or merely venture into geometric
aesthetics” (Rowlands & Carson, 2002, p. 99, as cited by Pais, 2011, p. 7).
In Brantlinger’s (2007) study, it seemed that some of his students felt that by
engaging in TLMSJ, they were being forced into this latter group: some of his students
expressed resistance and anger, saying that “CM was generally a waste of time and not
legitimately included in a mathematics course” (p. 169). Likewise, R.J. Gutiérrez’s
(2013) found “resistance and confrontation” (p. 214) from some students engaging in
TLMSJ during a precalculus course, who had expected it to be a “Classical mathematics
class with direct implications for college preparation” (p. 214). For the present study,
during the program I did not observe any such confrontation or resistance, most likely
because the participants were there voluntarily; however, Cairo did state that he did not
especially care for the social justice component and was there primarily to learn new
mathematics.
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The often-quoted rationale behind advocating for the historically marginalized to
engage in TLMSJ is a sentiment expressed by Freire (1970a/2012):
This, then, is the great humanistic and historical task of the oppressed: to
liberate themselves and their oppressors as well. The oppressors, who oppress,
exploit, and rape by virtue of their power, cannot find in this power the strength to
liberate either the oppressed or themselves. (p. 44)
Many have been motivated by this sentiment to engage their BIPOC students in TLMSJ
with the hope that through TLMSJ, BIPOC students might gain “emancipatory”
(Gutstein, 2003, p. 40) power. It bears remembering, however, that Freire, a Brazilian,
was speaking to the “illiterate … [and] dispossessed in Latin America” (Shaull,
1970/2012, p. 29). While several scholars (Smith-Maddox & Solórzano, 2002; Yang,
2016) have paired his ideology with critical race theory, Freire himself neglected to do
so, and he did not explicitly apply his work to BIPOC communities of America, where
racist oppression, despite some believing it to be “similar” (Shaull, 1970/2012, p. 29) to
other oppressions, is uniquely insidious. Recently more scholars seem to have grasped the
problematic nature of calling only upon BIPOC students to dismantle structural racism,
for indeed, “white supremacy is [white people’s] construct, a construct they have
benefited from, and deconstructing white supremacy is their duty” (Oluo, 2019, para. 17).
Only recently have some scholars begun to study the implementation of TLMSJ
with more privileged students (Byrd, 2016; Esmonde, 2014; Glover, 2019; Kokka, 2017;
Lam, 2012; Wonnacott, 2011). The findings of these studies have been unanimously
positive. Byrd (2016) found that by engaging in TLMSJ (or culturally relevant
pedagogy), white students learned to “recognized their own implicit bias” (p. 7). Kokka
(2017) and Lam (2012) found that privileged students became more empathetic to the
historically marginalized through learning mathematical realities of the social injustices
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they faced; additionally, “developing empathy for others may help students of relatively
privileged experiences move toward becoming an ‘activist ally’ (Swalwell, 2013).”
(Kokka, 2017, p. 67).
On the other side of the “who” question are the teachers engaging in TLMSJ. As
discussed previously in Chapter II, most New York City teachers are white and most
students are BIPOC. This ethno-racial dynamic has given some scholars pause
(Brantlinger, 2007; Ellsworth, 1989): “[As a white person] I could not unproblematically
‘help’ a student of color to find his/her authentic voice as a student of color” (Ellsworth,
1989, p. 309). Other scholars (Kokka, 2017; Martin, 2007; Terry, 2009) also have
questioned whether white teachers ought to be, or even are capable of, mindfully
engaging with BIPOC students in TLMSJ: a pedagogy that so directly is tied to
conceptions of identity (Martin, 2009a/2009b).
When. There is a tension around when, or at what age, to engage students with
TLMSJ. The following are some studies that have taken place on the elementary (K–6th
grade) level: Joseph, 2013; Kokka, 2017; Rolón-Dow, 2005; Varley Gutiérrez, 2009. The
following studies are some that have been completed at the secondary (7th–12th grade)
level: Brantlinger, 2007; Gau, 2005; Gutiérrez R. J., 2013; Gutstein, 2003/2006/2016;
Lam, 2012; Terry, 2009. At the elementary level, there is typically more flexibility given
to a teacher and less pressure in regard to high-stakes tests (since they do not determine
graduation at such an early stage), which are certainly benefits for those teachers looking
to engage their students in TLMSJ. At the secondary level, though, and especially at the
high school level (9th–12th grade), the flexibility is rarer to find and the testing pressures
are significantly higher.
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If a teacher considers the CCSS, the “statistics and figures” (Nolan, 2009, p. 207)
approach that is the norm of most TLMSJ curricular materials most aligns to the statistics
and data analysis standards of the upper elementary level or lower secondary level
courses. As stated earlier, the Algebra 1 Common Core Regents exam only includes 5%–
10% of statistics-related material. This seems to imply that perhaps TLMSJ is more
suitable for upper elementary level students, that is, 5th and 6th graders.
However, flexibility and test pressure are more practical and/or pedagogical
issues. The more important concern is the question of at what age do students have the
emotional capability, maturity, world awareness, and empathy for others to discuss social
injustices. Byrd (2016) reported that, while “teachers often feel that students are too
young to learn about racism, … studies show that even preschool children respond
positively to teaching about bias (Bigler & Wright, 2014; Coughran, 2012; Durden,
Escalante, & Blitch, 2015)” (p. 7). Still, it is reasonable for a teacher to be concerned
about these issues and, thus, must determine what would be best for his/her students
(Kokka, 2017).
In the present study, all of the participants seemed emotionally capable, mature
and empathetic enough to have the conversations, but at times, I was concerned about not
giving them sufficient time to conduct their own research on each issue to become more
informed about it; the five-minute preliminary video clips certainly did not provide
sufficient background knowledge to comprehend complex issues, like the effects of
inflation (Session 7). Often, even I—and I consider myself relatively well informed—did
not feel knowledgeable enough to discuss the issues in a profound way. Because of the
dialogical nature of TLMSJ, perhaps my lack of expertise would be acceptable, but
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because each session was a different topic, many of our conversations were more
superficial than they would have been had I attempted to discuss less topics. It was this
very concern that prompts Brantlinger (2007) to suggest that teachers intending to engage
students with TLMSJ become more socio-politically-informed themselves.
Where. Because of research restrictions, the choice of where to engage students in
TLMSJ was decided for me; the SAAS program had to take place outside of my regular
classroom. Other teachers or practitioner–researchers, however, typically have to decide
for themselves whether to implement TLMSJ inside their regular school classroom or
outside of it. Earlier, in the section detailing the “practical limitations,” I explained the
various limitations that I was freed from by having the SAAS program as an
extracurricular after-school club. Also, as detailed in Chapter II, Terry’s (2009) study
demonstrated the freedoms one can take when engaging with TLMSJ in an
extracurricular setting.
The philosophical tension comes into play when considering what message is sent
to students by only discussing social injustices outside of class time. By saying “I don’t
have time in a Regents class to do this kind of work,” teachers might be making a
political statement that this work is inherently not as important as other content; that a
focus on social justice should not be the priority. Designating TLMSJ as an activity for an
elective course or an after-school program could appear parallel to journals “confin[ing]
issues of equity… to ‘special’ issues of the journal [which] has helped to relegate these
issues and the authors of such scholarship to the margins (Martin et al., 2010, p. 15). The
transgressive nature of this pedagogy almost necessitates that it not be sequestered off to
elective courses but, instead, that it be incorporated into the mandated curriculum. Yet
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that brings back to the surface the argument from Brantlinger (2007) and others that there
is a limited amount of class time, and by using that time for TLMSJ, less of the
traditional mathematics can be taught, and thus, this could aid in the suppression of
marginalized students.
How. How should those engaging in TLMSJ manage or confront “controversial”
or “hot-button” topics like structural racism, bail, the industrial prison complex,
mandatory sentencing, the opioid epidemic, immigration, the death penalty, the
legalization of marijuana, and access to abortion? These are certainly not the only options
for topics for TLMSJ, and many TLMSJ-implementers choose less inflammatory issues;
for instance, lack of access to clean water, world poverty, world hunger, unfair working
conditions, food deserts, and homelessness. The curriculum I chose for the SAAS
program, Math for a Change (Carroll et al., 2012), mostly contained activities of this
latter kind: social injustices that a person of any political side of the aisle would agree
ought to be addressed and remedied.
To some, choosing to focus TLMSJ efforts on such “safe” topics may be
considered a cowardly choice, avoidant of the injustices that truly need to be brought to
light (Gau, 2005). Others, like one of the teachers in Kokka’s (2017) study, would argue
that it is easier and indeed wiser to begin engaging in TLMSJ with topics considered
“non-controversial,” and therefore, “non-threatening” (p. 63). By discussing issues that
all participants most likely take a common stance on, it is easier for the participants to
develop a sense of “empathy” (p. 63) for one another. From there, a teacher can begin to
incorporate more potentially volatile issues.
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Because of the restrictions on the SAAS program, I feel that it was entirely
acceptable and understandable to focus mostly on less incendiary issues. The issue of
racism did surface briefly during the following sessions:
•

Session 2: Water- A Global Crisis (how this connects to the Flint, MI crisis,
where the majority of residents affected are BIPOC).

•

Session 3: The United States Court of Justice (how BIPOC are
disproportionally affected by mandatory sentencing laws).

•

Session 9: Pay Day Loans (how predatory lending businesses are rampant in
communities that have a high percentage of BIPOC residents).

On each of these occasions, I was the one who introduced the topic of racism into
the conversation; furthermore, neither race nor racism is mentioned in any of the
participants’ journal entries. I highly doubt, however, that this is due to the participants
being unaware of the connection between race and societal inequities. Similar to
Brantlinger (2013), I am “aware that the fact that I was a White teacher may have kept
some of my students from publically embracing critical stances or discussing issues of
race and racism” (p. 1075). On numerous occasions in my regular classroom, at the start
of the school year before we are well acquainted, my students have expressed hesitation
to making any references to race.
I also felt acutely the pressure not to voice too loudly my own far-left-leaning
political perspectives; I feared that so doing would be paramount to “‘indoctrinat[ing]
students with [my] ideology … [which is] the same thing that oppressors do’” (Kokka,
2017, p. 46). If the SAAS program had run longer, and I had become more acquainted
with the participants, I assume, perhaps incorrectly, that we all might have become
comfortable enough eventually to converse about the more inflammatory issues.
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Philosophical tensions can arise when criticalmathematics teachers do not ever
transition to addressing the more “controversial” issues, as was the case in Gau’s (2005)
study of teachers engaging in TLMSJ. This group of teachers, prior to working with Gau,
had participated in professional development sessions titled “Courageous Conversations
about Race” (Singleton & Linton, 2007) in which they explored concepts such as
institutional racism and White privilege and how these intersect with teaching” (Bartell,
2013, p. 134). Despite these trainings, many of the teachers actively avoided discussing
racism with their students, and worse, displayed some deeply problematic and racist ideas
about their BIPOC students.
As mentioned in Chapter II, earlier conceptions of TLMSJ were dispraised by
some (Berry, 2008; Gutstein, 2016; Harper, 2019; Larnell et al., 2016; Leonard, 2009;
Martin, 2000/2008/2009; Terry, 2009) for not adequately addressing racism specifically.
In a meta-analysis of how 35 articles and book chapters, which specifically featured
TLMSJ in practice, addressed issues of racism, Harper (2019) found that “explicitly
attending to race and racism in TMSJ enactments provided opportunities for centering the
voices and experiences of people of Color in various mathematics classroom contexts”
(p. 279). Other studies, however, have pointed out that, when discussing racism in
particular, some students can have reactions that are uncomfortable and/or troubling for
the teacher: namely, “resistance” (Brantlinger, 2014, p. 213; Stinson et al., 2012, p. 83);
“anger and sadness” (Kokka, 2017, p. 72); “blaming the victim” (Brantlinger, 2007, p.
292); “internalization of blame and sense of personal inferiority” (Brantlinger, 2007, p.
292); and “internalized racism” (Kokka, 2017, p. 39). Gutstein described his struggles
with “how to do this type of [work] without reinforcing negative stereotypes, depressing,
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or paralyzing students” (Gutstein, 2003, p. 52). Learning to navigate these struggles is a
challenge for any teacher, but particularly for white teachers of BIPOC students, it is a
challenge that must be confronted resolutely.
Why. Tensions around “why” can be understood as asking the following two
questions: 1) “To what end are we engaging in TLMSJ—for what purpose?” and 2)
“Why TLMSJ, as opposed to another form of criticalmathematics?”
Harouni (2005/2015), as cited by Shah (2019), describes four distinct types of
mathematics: “(a) philosophical, (b) artisanal, (c) commercial administrative, and (d)
socio-analytical” (Shah, 2019, p. 15). Shah makes the argument that “commercialadministrative mathematics has been employed widely from the beginning of civilization.
The use of mathematics in this form facilitated buying, selling, and trading through
counting” (Shah, 2019, p. 16). In the United States mathematics taught for the
“commercial administrative” purpose is meant to uphold the “Western capitalist values of
authoritarianism, individualism, competition, and division between labor and
management” (Cooper, 1989, p. 151).
The proponents of TLMSJ make the argument that mathematics ought to be for
“socio-analytical” purposes, with the goal of “countering the impacts of injustice and
aligning mathematics practice in solidarity with self- and collective-liberation”
(Matthews, 2018, p. 22). However, a new “wave” ” (Matthews, 2018, p. 22) is rising: in a
sense, the next generation of criticalmathematics (Gutiérrez, 2007/2017a/2017b/2017c;
Martin et al., 2010; Nolan, 2009). There is a growing awareness that TLMSJ may well
not be the “panacea” (Brantlinger, 2007, p. 366) that we hoped it would be for fighting
injustice.
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A more “revolutionary” (Stinson, 2018, p. 2) approach might be needed.
Recently, there have been calls to “re-define or re-humanize mathematics” (Matthews,
2018, p. 22), which entails “decoupl[ing] mathematics from wealth, domination, and
compliance (O’Neil, 2016); [and instead, recoupling] it with connection, joy, and
belonging” (Gutiérrez, 2018, p. 4), most simply, with “love” (Matthews, 2018, p. 24).
Criticalmathematics teachers have been wielding TLMSJ as a weapon against injustice,
but perhaps this is shortsighted: “Mathematics as power gives me something to fight with
and mathematics as love grounds us in hope—the hope that we can live in a world better
served by human mathematics” (Matthews, 2018, p. 24).
Recommendations/Suggestions
While I had been working in the field of education for eight years when I
facilitated the SAAS program, it was my first attempt at engaging students in TLMSJ for
a sustained period of time. Indeed, even after this half a decade of researching TLMSJ, I
can acutely relate to the Socratic paradox: “the only thing I know is that I know nothing.”
Because of my novice status, both in regard to engaging in TLMSJ and as practitioner–
researcher, all recommendations made in this section would better be described as
humble suggestions, birthed mostly from my missteps along this journey (CochranSmith, 2004).
Before beginning to engage with TLMSJ, it is vital for teachers to take a personal
inventory and deeply self-reflect on their identity, values, positionality in the classroom,
and pedagogical beliefs (Brantlinger, 2007; Chubbuck & Zembylas, 2008; Peterek,
2009). “This critical self-examination of personal biases and of privilege is a deeply
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emotional and profound process (Darling-Hammond, 2004) that is a requisite first step
and an ongoing necessity (Chubbuck, 2004) for those who would be socially just
teachers” (Chubbuck & Zembylas, 2008, p. 283).
As many have pointed out, teaching for social justice in any discipline is a long,
winding road (Cochran-Smith, 2004), and “learning to teach mathematics for social
justice is a complex, long-term process” (Bartell, 2013, p. 160), requiring on-going
support and professional development. It is therefore essential for teachers attempting to
engage students in TLMSJ to be forgiving toward themselves for inevitable missteps.
One can forever avoid attempting TLMSJ due to fears of not “getting it right,” but it is
important not to let this paralyze one’s efforts; after all, just as we tell our mathematics
students, “Mistakes enable us to learn and grow.” Criticalmathematics teachers must be
self-compassionate in regard to their efforts and also must “be critical of themselves … in
an ongoing process of critical consciousness” (Tutak et al., 2011, p. 72).
For mathematics teachers setting out to engage students in TLMSJ, my first
suggestion would be to build and nurture bonds with students and work towards
establishing a classroom culture of respect (Bartell, et al., 2017; Leonard et al., 2009).
Not only is such an environment necessary for TLMSJ, but on its own, it can help foster
more equitable dynamics in a classroom. Teachers might consider implementing reform
mathematics structures, like heterogenous grouping, detracked classrooms, standardsbased mastery grading (Wormeli, 2015/2019), less teacher-talk, more student-student
discussion and collaboration (Leonard et al., 2009). Bartell et al. (2017), building from
the foundation of Ladson-Billings (1995a) criteria for culturally relevant pedagogy and
the findings of countless criticalmathematics scholars, outline nine “equitable
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mathematics teaching practices” (pp. 11-12) and provide an extensive list of examples of
what each of these would look like in practice.
In relation to mathematics specifically, de Freitas (2008) advocates for teachers
“modeling humility” (p. 58) when thinking aloud through solving problems, using words
like “ ‘maybe,’ ‘probably,’ ‘almost,’ ‘wonder,’ [and] ‘sort of’” (p. 58). This form of
“hesitation, hedging, and ambiguity” (p. 58) can model for students the dismantling of
hegemonic ideologies about the certainty of mathematics and about the intellectual
superiority unduly granted to mathematicians (Gutiérrez, 2013; Nolan, 2009).
Another promising practice for criticalmathematics teachers is working to
alleviate mathematics anxiety (Frankenstein, 1983/2012; Lam, 2012) and building up
students’ mathematical confidence or “math oomph” (Kokka, 2017, p. 43). This can be
done more passively, by, for instance, playing music (Leonard et al., 2009, p. 11) during
class time, replacing fluorescent lighting with softer lighting options, implementing a
daily mindfulness practice with students; I can speak personally to the benefits these
approaches have had within my own classroom. However, it is also beneficial to students
for teachers to actively confront mathematics anxiety by discussing it openly with
students.
Personally, I struggled with mathematics all through my secondary schooling
experience, and as a result, I can quite easily relate to my students who face mathematics
anxiety; however, I understand that this may be difficult for the majority of mathematics
teachers, who most often were successful mathematics students (Lam, 2012). In that case,
my suggestion would be for such teachers to engage in something utterly unfamiliar,
whether that be a course in music, science, computer coding, or a foreign language. Only
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then can they begin to empathize with the vulnerability that comes from feeling incapable
and ill-prepared, as so many students with mathematics anxiety feel.
For teachers who decide to incorporate TLMSJ into their regular classrooms, I
might suggest they do so on a small-scale, particularly if their course terminates in a
high-stakes test; for instance, use critical contexts for word problems in lieu of the
random, arbitrary contexts typically provided. A small-scale but powerful practice I have
incorporated since attending a professional development session on TLMSJ is a 10- to
15-minute protocol I called “Data Talks”1: mathematics teachers select a socio-politically
interesting graph that highlights a problematic reality, controversial issue, or an outright
social injustice and then strip the graph of its title and other revealing information so that
the content of the graph is vague. The altered graph is presented to students and the
whole class has a discussion around the following prompts/questions:
1. What do you notice about the graph? What kind of graph is it? Is it
increasing/decreasing? How many data sets are being represented (if there are
multiple lines or multiple bars on a bar graph)?
2. Looking at the labels/units we do see, what might this graph be about? What
could the missing labels be?
3. (After revealing the original unaltered graph:) How can we paraphrase what
this graph is demonstrating?
4. What is your reaction to this information? Is it what you would expect or is it
a surprise? Why or why not?
5. What do you think in society causes or contributes to this phenomenon?

1

Brantlinger’s (2007) “Race and Recess activity” (p. 295) shares some similarities to this protocol.
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Incorporating TLMSJ in such ways on a sporadic basis can achieve some of the goals of
TLMSJ, while for the most part, reserving the class-time needed for the mathematics the
students will be tested on.
While criticalmathematics teachers recoil at the strong influence that high-stakes
tests have on curricular choices, like whether or not to incorporate TLMSJ, these tests are
currently considered integral to, and firmly entrenched in, the current mathematics
education paradigm. Until the mathematics education community, as well as state and
federal departments of education, decide to overhaul the way mathematics is taught in the
United States (Gutiérrez, 2017c; Nolan, 2009), it is futile for a teacher to singlehandedly
attempt to disrupt the hegemonic power of dominant mathematics: as one of the teachers
in Kokka’s (2017) study said, “Math class is not the space for you to go on a tirade
especially if you’re working with a marginalized group that’s the pivot of oppression.
You’re only dis-servicing them more by not giving them access to rigorous mathematics”
(Kokka, 2017, p. 42).
With the restrictions and risks of implementing TLMSJ during a regular
mathematics class in mind, I would agree with Brantlinger (2007) and one of the teachers
in Kokka’s (2017) study that the best setting for engaging students with TLMSJ is most
likely in an elective mathematics course or in an extracurricular after-school club. Ideally,
for the sake of support and collaboration, teachers might want to pair up with other
teachers to help co-facilitate such a program.
For the SAAS program, for a variety of reasons and restrictions that have been
detailed extensively in Chapter III, I made certain choices that, under different
circumstances, I might not have. First, the only time that student choice was incorporated
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into the SAAS program was for the individual projects when the participants chose a
particular injustice to research more deeply. The fact that the students did not have more
opportunities to select topics of interest to them was unfortunate, because as Gutstein
(2006) explains, topics that are generated from students’ daily lives and lived experiences
are the most powerful. Therefore, I would highly encourage teachers to seek out from
students the social justice topics they are most interested in exploring, rather than the
teacher preselect the topics himself/herself.
Second, I chose to explore a different injustice each session of the SAAS
program. While this allowed for the participants to be exposed to information about a
wide variety of injustices, I also know that, as a result, our conversations were not as
developed as they could have been had we spent more time on a fewer number of them.
In hindsight, the “mile wide, inch deep” approach was perhaps not the most effective. For
future implementation, one- or two-week-long mini-projects may be a better route to
take. This would have been more plausible if I had been able to run the SAAS program
for longer; the SAAS program lasted eight weeks, while Gutstein (2016) recommends
that a teacher implement TLMSJ over the course of an entire school year. Besides
gaining the time to delve into the topics in a more profound way, a longer-running
implementation also would allow for relationships between all the participants to
strengthen.
TLMSJ is most powerful at confronting inequities when there is a strong sense of
community amongst those engaged in it. A deep sense of respect and trust must be
established before those engaging in TLMSJ can sensitively and meaningfully apply a
critical lens to the root causes underpinning societies’ most divisive and insidious
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injustices; only then is there any hope of catalyzing the “radical” (Baker, 1969 as cited in
Moses & Cobb, 2001, p. 3) changes society so desperately needs.
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Preliminary Forms
Informational Letter to Principals
Teachers College, Columbia University
525 West 120th Street
New York NY 10027
212 678 3000
www.tc.edu
Informational Letter to Principal:
Reflections on the Socially Aware Algebra Students (SAAS) Program
DESCRIPTION OF THE RESEARCH: Ninth grade students will participate in a research study on learning Algebra,
while learning about social justice issues that affect real people in the real world, like limited access to clean water,
hunger, unfair working conditions, overcrowding living conditions, unequal income distribution, etc.
The afterschool program Socially Aware Algebra Students (SAAS) is a chance for students to learn how math can be a
tool to understand and help solve injustices and inequalities that the world currently faces. SAAS is an after-school
program that is available to all 9th grade general education Algebra students, however only 20 students will be selected
on a first-come basis.
In this program, participants will deepen their understanding about math topics like rate, ratio, percent, and statistics,
and at the same time, as a group they will use those mathematical topics to help understand and analyze problems we
deal with as a society.
The learning sessions will take place for 6 weeks, but total participation will take 8 weeks. Within the 8 weeks,
participants will also be asked to take a pre- and post-assessment so that researchers can determine any possible
academic growth that may have occurred. Participants will also be asked to provide feedback of their experiences in
the SAAS program by completing a survey and possibly an interview, which would be audio-recorded if the participant
consents to being audio-recorded. All recordings will be destroyed at the completion of the study.
The research will be conducted by the after-school program teacher, Rebecca Johnson, who is an Algebra teacher at
a neighboring high school. The research will be conducted afterschool Mondays, Tuesdays, Thursdays, and Fridays
from 3:45-5:15.
RISKS AND BENEFITS: The research has the same amount of risk students will encounter during a usual classroom
activity. There are no direct benefits to participating in this study. If a student is selected to be interviewed, but wishes
not to be audio-taped, the investigator will scribe the student’s responses.
INCENTIVE: For the duration of the six-week after-school program, one random day of each week, students will be
provided with free pizza.
DATA STORAGE TO PROTECT CONFIDENTIALITY: Each student will be assigned a numerical code and these
codes, not names, will be on all assessments and surveys. The students who are chosen to be interviewed will be
referred to by a pseudonym in all written communication. All documents, audio-tapes, and any other data associated
with this study will be kept in a locked locker in the classroom of the principal investigator, Rebecca Johnson.
TIME INVOLVEMENT: Each student’s participation will take approximately 40 hours, over the course of 8 weeks.
HOW WILL RESULTS BE USED: The results of the study will be used in the dissertation of Rebecca Johnson, as
work towards her goal of becoming a Doctor of Mathematics Education, Ed.D.
In signing below, I acknowledge receipt of this letter. I understand that this letter is NOT a “Permission to
Enter Premises” form, nor a consent form.

Principal name: ____________________________________
Principal signature: ____________________________________ Date:____/____/____
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Poster/Flyer for Program

Have you ever been in math class
and asked yourself,
“Why am I learning this?!
When am I ever going to use this?!”
Socially Aware Algebra Students
(SAAS) is a chance for you to learn
how math can be a tool to understand
injustices and inequalities that the
world currently faces.

D EC - F EB
3:15 – 4:30 PM
Tuesdays, Wednesdays, &
Thursdays

SAAS PROGRAM
Join Socially Aware Algebra Students (SAAS) !!!!
Deepen your understanding about math topics like rate, ratio,
percent, and statistics, and at the same time, use those
mathematical topics to understand and analyze problems we deal
with as a society.

Interested?/Questions? : Email *** at
*** @gmail.com
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Assent Form for Minors
Teachers College, Columbia University
525 West 120th Street
New York NY 10027
212 678 3000
www.tc.edu

Assent Form for Minors (8-17 years-old)
I ________________________________ (child
ame) ag ee
a ici a e i he
d
entitled: _Reflections on the Socially Aware Algebra Students (SAAS) Program_. The
purpose and nature of the study has been fully explained to me by Rebecca Johnson. I
understand what is being asked of me, and should I have any questions, I know that I can
contact Rebecca Johnson at any time. I also understand that I can quit the study any time I
want to.
If I am chosen to be interviewed, [sign either (a) or (b)]
a) I agree to the interview being audio-recorded. _____________________
b) I do NOT agree to the interview being audio-recorded. I would like the interview to be
scribed instead. _________________

Name of Participant: ____________________________________
Signature of Participant: ________________________________________
Witness: _________________________________
Date: _______________________

Investigator's Verification of Explanation
I certify that I have carefully explained the purpose and nature of this research to
__________________________________ ( a ici a
ame) i age-appropriate language.
He/She has had the opportunity to discuss it with me in detail. I have answered all his/her
questions and he/she provided the affirmative agreement (i.e. assent) to participate in this
research.
I

e iga

Sig a

e: _________________________________________

Date: ______________________
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Informed Consent
Teachers College, Columbia University
525 West 120th Street
New York NY 10027
212 678 3000
www.tc.edu
INFORMED CONSENT to Participate in the Study: Reflections on the Socially Aware Algebra Students
(SAAS) Program
DESCRIPTION OF THE RESEARCH: You are invited to participate in a research study on learning Algebra,
while learning about social justice issues that affect real people in the real world, like limited access to clean
water, hunger, unfair working conditions, overcrowding living conditions, unequal income distribution, etc.
The afterschool program Socially Aware Algebra Students (SAAS) is a chance for you to learn how math can be
a tool to understand and help solve injustices and inequalities that the world currently faces. SAAS is an afterschool program that is available to all 9th grade general education Algebra students, however only 20 students
will be selected on a first-come basis.
In this program, you will deepen your understanding about math topics like rate, ratio, percent, and statistics, and
at the same time, as a group you will use those mathematical topics to help understand and analyze problems
we deal with as a society.
The learning sessions will take place for 6 weeks, but total participation will take 8 weeks. Within the 8 weeks,
you will also be asked to take a pre- and post-assessment so that researchers can determine any possible
academic growth that may have occurred. You will also be asked to provide your feedback of your experience in
the SAAS program by completing a survey and possibly an interview, which would be audio-recorded if
participant consents to being audio-recorded. All recordings will be destroyed at the completion of the study.
The research will be conducted by the after-school program teacher, Rebecca Johnson, who is an Algebra
teacher at a neighboring high school. The research will be conducted afterschool Wednesdays, Thursdays, and
Fridays from 3:15-4:30.
RISKS AND BENEFITS: The research has the same amount of risk students will encounter during a usual
classroom activity. There are no direct benefits to participating in this study. If a student is selected to be
interviewed, but wishes not to be audio- a ed, he
e ga
c be he
de
e
e .
INCENTIVE: For the duration of the six-week after-school program, one random day of each week, students will
be provided with free pizza.
DATA STORAGE TO PROTECT CONFIDENTIALITY: Each student will be assigned a numerical code and these
codes, not names, will be on all assessments and surveys. The students who are chosen to be interviewed will
be referred to by a pseudonym in all written communication. All documents, audio-tapes, and any other data
associated with this study will be kept in a locked locker in the classroom of the principal investigator, Rebecca
Johnson.
TIME INVOLVEMENT: Each

de

a c a

a ea

a e 40 h

,

e he c

e f 8 ee

HOW WILL RESULTS BE USED: The results of the study will be used in the dissertation of Rebecca Johnson,
as work towards her goal of becoming a Doctor of Mathematics Education, Ed.D.
I am in e e ed in a ici a ing in he af e chool
P og am

og am: Socially Aware Algebra Students (SAAS)

Name of Participant: ____________________________________
Signature of Participant: _________________________________ Date: _______________________
Witness: _______________________ Date: ___________

.
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Participants’ Rights
Teachers College, Columbia University
525 West 120th Street
New York NY 10027
212 678 3000
www.tc.edu
PARTICIPANT'S RIGHTS
Principal Investigator: ____Rebecca Johnson_
Research Title: Reflections on the Socially Aware Algebra Students (SAAS) Program_
I have read and discussed the Research Description with the researcher. I have had the opportunity to
ask questions about the purposes and procedures regarding this study.
My participation in research is voluntary. I may refuse to participate or withdraw from participation at any
time without jeopardy to future medical care, employment, student status or other entitlements.
The researcher may withdraw me from the research at his/her professional discretion.
If, during the course of the study, significant new information that has been developed becomes available
which may relate to my willingness to continue to participate, the investigator will provide this information
to me.
Any information derived from the research project that personally identifies me will not be voluntarily
released or disclosed without my separate consent, except as specifically required by law.
If at any time I have any questions regarding the research or my participation, I can contact the
investigator, who will answer my questions. The investigator's phone number is (207) 451-7276.
If at any time I have comments, or concerns regarding the conduct of the research or questions about my
rights as a research subject, I should contact the Teachers College, Columbia University Institutional
Review Board /IRB. The phone number for the IRB is (212) 678-4105. Or, I can write to the IRB at
Teachers College, Columbia University, 525 W. 120th Street, New York, NY, 10027, Box 151.
I should receive a copy of the Research Description and this Participant's Rights document.
If audio taping is part of this research, the written and/or audio-taped materials will be viewed only by the
principal investigator and members of the research team.
I(

) consent to be audio-taped.

I(

) do NOT consent to being audio-taped.

Written and/or audio-taped materials:
(

) may be viewed in an educational setting outside the research

(

) may NOT be viewed in an educational setting outside the research.

My signature means that I agree to participate in this study.
Participant's signature: ________________________________ Date:____/____/____
Name: ________________________________

Guardian's Signature/consent: ____________________________________ Date:____/____/____

Name: ____________________________________
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Appendix C
Pre- and Posttests
Blank Pretest

SAAS Program Pre-Test

Subject #

Date:

Directions: Answer the following questions. Show all work J
(1) Micah can type a 500-word paragraph in 12
minutes. At this rate, how long will it take her to
type a 2500-word essay?

(2) Junior takes 5 minutes to clean and devein a half
pound of shrimp. If he works at this rate for an hour
and 20 minutes, how many pounds of shrimp can
he clean and devein?

(3) A new school, which is 62.8 thousand square
feet, cost $1.25 million. What is the cost per square
foot, rounded to the nearest cent?

(4) Luna runs a total of 35 kilometers every week.
On average, how many miles per day is she
running?
(1 km = 0.62 miles)
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SAAS Program Pre-Test

Subject #

Date:

(5) At a school of 430 students, approximately 3 out (6) Celie wants to leave a 20 percent tip on a meal
of 10 students travel for the summer. Use a
that costs $32.50. How much money should she
proportion to find how many students travel for the leave as a tip?
summer.

(7) Marco received a tip of $7.50 on a bill for $50.
What percentage did he receive as a tip?

(8) Last year, the parking garage near the beach
made a profit of $2,750. This year, they made
$3,225. What was the percent increase in their
revenue, rounded to the nearest tenth?
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SAAS Program Pre-Test

Subject #

Date:

(9) In a middle school, 345 students prefer to play
sports, as opposed to watching sports. This is about
3/5 of the student body. How many total students
attend the school?

(10) Sela earns $38.50 per hour. If she works 37
hours a week, for 40 weeks of the year, how much
money will Maria earn in a year?

(11) Kira has $1000 that she invests in an account
that pays 3.5% interest compounded quarterly.
How much money, rounded to the nearest cent,
does Karen have at the end of 5 years?

(12) A weight-loss group took some data on the
heights and weights of the members. Write a
regression equation that best models these data.
Then, state the correlation coefficient and
determine whether the data suggest a strong or
weak association and explain your reasoning.
Round all values to the nearest hundredth.
Height (in)

61

65

67

72

73

69

Weight (lbs)

160

180

190

220

230

200
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SAAS Program Pre-Test

Subject #

(13) Twenty students were surveyed about their
movie preferences. The data are shown in the table
below:
# of
students
Degrees

Comedy
4

Action
5

Romance
6

Drama
1

SciFi
4

Date:
(14) The data from a scientific study are shown in
the table below. Are the data most likely
representing a linear relationship or an exponential
relationship? Explain your reasoning.
x
y

0
3

1
9

2
27

3
81

Use a protractor to make an accurate pie-graph of
the data.

(15) Ahmed opens a savings account with $550. He
saves $125 per month. Assume that he does not
withdraw or add money to the account.
a. Write a linear model that represents the total
amount of money Ahmed deposits into his account
after h months.
b. After how many months will he have more than
$2,000?

(16) The cost for 7 guitar lessons is $82. The cost
for 11 lessons is $122.
a. Write a linear equation, slope-intercept form, to
find the total cost, C, for L lessons.
b. What is the cost for 15 lessons?
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Blank Posttest

SAAS Program Post-Test

Subject #

Date:

Directions: Answer the following questions. Show all work J
(1) Tina can type a 600-word paragraph in 15
minutes. At this rate, how long will it take her to
type a 3600-word essay?

(2) Sam takes 16 minutes to clean and cut up a
quarter pound of chicken. If he works at this rate
for an hour and 20 minutes, how many pounds of
chicken can he clean and cut?

(3) A new factory, which is 75.3 thousand square
feet, cost $1.63 million. What is the cost per square
foot, rounded to the nearest cent?

(4) Dina bikes a total of 78 kilometers every week.
On average, how many miles per day is she biking?
(1 km = 0.62 miles)
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SAAS Program Post-Test

Subject #

Date:

(5) At a company of 525 people, approximately
4 out of 15 employees have professional degrees.
Use a proportion to find how many employees have
professional degrees.

(6) Carl wants to leave a 15 percent tip on a meal
that costs $48.20. How much money should he
leave as a tip?

(7) Mara received a tip of $12.75 on a bill for $85.
What percentage did she receive as a tip?

(8) Last year, the Smoothie Shop made a profit of
$12,250. This year, the shop made $10,455. What
was the percent decrease in their revenue, rounded
to the nearest tenth of a percent?
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SAAS Program Post-Test

Subject #

Date:

(9) In a high school, 525 students prefer to play
video games, as opposed to playing board games.
This is about 5/6 of the student body. How many
total students attend the school?

(10) Mike earns $28.25 per hour. If he works 45
hours a week, for 42 weeks of the year, how much
money will Mike earn in a year?

(11) Ken has $1,300 that he invests in an account
that pays 2.8% interest compounded annually. How
much money, rounded to the nearest cent, does Ken
have at the end of 6 years?

(12) The table below shows data for temperature
and ice cream sales. Write a regression equation
that best models these data. Then, state the
correlation coefficient and determine whether the
data suggest a strong or weak association and
explain your reasoning. Round all values to the
nearest hundredth.
Temperatures
(in 0F)
Ice Cream
Sales

60

64

56

75

82

68

160

180

155

220

250

200
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SAAS Program Post-Test

Subject #

(13) Fifty students were surveyed about their afterschool club preferences. The data are shown in the
table below:
# of
students
Degrees

Dance

Sports

Poetry

Film

Cooking

8

21

3

12

6

Date:
(14) The data from a scientific study are shown in
the table below. Are the data most likely
representing a linear relationship or an exponential
relationship? Explain your reasoning.
x
y

0
15

1
8

2
1

3
-6

Use a protractor to make an accurate pie-graph of
the data.

(15) Rena opens a savings account with $650. She
saves $130 per month. Assume that she does not
withdraw or add money to the account.
a. Write a linear model that represents the total
amount of money Rena deposits into her account
after h months.
b. After how many months will she have more than
$2,500?

(16) The cost for 8 pottery lessons is $520. The
cost for 15 lessons is $975.
a. Write a linear equation, slope-intercept form, to
find the total cost, C, for L lessons.
b. What is the cost for 35 lessons?
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Rubric for Grading Pre- and Posttests
3 points

2 points

Fully correct
answer with
mathematically
valid work

1 point

Some correct work
shown, but incorrect
answer
OR

Completely
incorrect
work/answer

0 points

Not attempted

Correct answer but no
work shown
Results from Pretests
QUESTION
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
Andre
#12
#13
#14
#15
#16
Total Score
(R) Rate
Ratio,
Proportion
(P)
Percentage
(E)
Exponential
Functions
(L) Linear
Functions

Andre

Basim

Cairo

David

Evan

Grace

-

1
1
1
1
2
2
1
1
2
2
0
0
1
1
1
1
18/48 =
38%
11/ 24 =
46%

3
1
3
3
3
3
3
1
1
3
0
0
2
3
3
2
34/48 =
71%
19/24 =
79%

-

2
2
1
2
1
2
1
0
1
3
0
0
2
2
0
0
19/48 =
40%
14/24 =
58%

3
1
2
3
1
3
3
2
2
3
1
0
0
0
2
1
27/48 =
56%
15/24 =
63%

4/9 =
44%
1/6 =
17%

7/9 =
78%
3/6 =
50%

-

3/9 =
33%
2/6 =
33%

8/9 =
89%
1/6 =
17%

2/9 =
22%

5/9 =
56%

-

0/9 = 0%

3/9 =
33%

-

-

-
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Results from Posttests
QUESTION
#1
#2
#3
#4
#5
#6
#7
#8
#9
#10
Andre
#12
#13
#14
#15
#16
Total Score
(R)_ Rate
Ratio,
Proportion
(P)
Percentage
(E)
Exponential
Functions
(L) Linear
Functions

Andre

Basim

Cairo

David

Evan

Grace

1
1
0
0
1
0
0
0
0
0
0
0
1
3
1
2
10/48 =
21%
4/24 =
17%

2
1
1
1
1
2
3
1
1
1
0
1
0
1
1
1
18/48=
38%
8/24 =
33%

3
3
2
2
3
3
3
1
3
3
1
0
3
3
3
3
39/48=
81
22/24 =
92%

2
1
2
2
0
0
0
0
0
1
0
0
1
1
0
0
10/48= 21

2
3
0
3
0
0
0
0
0
0
0
0
0
0
0
0
8/48= 17

-

9/24 =
38%

8/24 =
33%

0/9 = 0%

7/9 =
78%
4/6 =
67%

0/9 = 0%

0/9 = 0%

3/6 =
50%

6/9 =
67 %
1/6 =
17%

1/6 =
17%

0/6 = 0%

3/9 =
33%

3/9 =
33%

6/9 =
67%

0/9 = 0%

0/9 = 0%

188
Participants’ Pretests

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204
Participants’ Posttests

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

221

222

223

224
Appendix D
SAAS Program Sessions
Introductory Videoclip Links
Session
No.

Topics

Videos Shown

0

Forms distributed

N/A

1

Program Overview

Kid President Video
https://www.youtube.com/watch?v=4z7gDsSKU
mU
What does Social Justice mean to you
https://www.youtube.com/watch?v=z754lhcX6q
w

2

Topic 1: Water- A Global
Crisis

https://www.youtube.com/watch?v=BCHhwxvQ
qxg

3

Topic 2: The United States
Court of Justice

https://www.cnn.com/videos/crime/2013/12/12/a
c-pkg-kaye-affluenzadefense.cnn/video/playlists/ethan-couchaffluenza-teen/

4

Topic 3: Inhumane
Working Conditions

https://www.youtube.com/watch?v=kSvT02q4h4
0

5

Topic 4: Traveling to
Foreign Countries

https://www.youtube.com/watch?v=IYdt16FoC4

6

Topic 5: Hunger on a
Massive Scale

https://www.youtube.com/watch?v=L3abZswA5
XY
https://www.youtube.com/watch?v=1VuUO9qK
9Ok

7

Topic 6: The Effects of
Inflation

https://www.youtube.com/watch?v=WKZvm_fq
YRM

8

Topic 7: The Rich Get
Richer: Their Piece of the
Pie

https://www.youtube.com/watch?v=NoTzjxUfh1
Q

Topic 8: Pay Day Loans

https://www.youtube.com/watch?v=xk1lG3J3bv
M

9

https://www.youtube.com/watch?v=ik1y4ZNSje
k
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https://www.youtube.com/watch?v=3rOVmUnU
M7A
10

Topic 9: Hunger and
Poverty in the United
States: Part 2

https://www.youtube.com/watch?v=zx2o2huVm
2o

11

Topic 10: Up in Smoke

https://www.youtube.com/watch?v=ol2mtfzJ4xA

12-17

Independent Project
Research/Presentations/
Final Sessions

N/A

Session Details
SAAS Program Sessions by Social Justice Issue, Instructional Format, and Mathematical
Content
Session and Title
from Math for A
Change
Session #2:
Water- A Global
Crisis
Session #3:
The United States
Court of Justice
Session #4:
Inhumane
Working
Conditions
Session #5:
Traveling to
Foreign Countries

Session #6:
Hunger on a
Massive Scale

Social Justice Issue
(Instructional Format)

Mathematical Content (according to
Table of Contents)

Lack of access to clean water

R: Applying basic, arithmetic skills,
ratios and percents, and metric
conversions.

(Bulleted facts)
Fairness of sentencing
policies
(Two narrative paragraphs
of two non-fiction cases)
Inhumane working
conditions
(Eight bulleted facts)
Fairness of currency
exchange rates
(One paragraph explaining a
scenario)
World hunger, specifically
Kenya

R: Algebra 1: Basic arithmetic skills,
and ratios and proportions

R: Algebra 1: Solving multi-step
arithmetic problems involving rates
and ratios.
R: Algebra 1: Solving equations
involving ratios to make monetary
unit conversions.

R: Algebra 1: Using basic arithmetic
operations to compute and compare
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(Brief paragraph and a data
table)
Session #7:
The Effects of
Inflation
Session #8:
The Rich Get
Richer: Their
Piece of the Pie

Living costs changing with
inflation

P/L:Algebra 1: Finding percents and
percentage increase, and using linear
(Data table comparing 1950 equations to find slope and apply rates
of change.
to 2012)
Wealth gap between the
richest and poorest
Americans
(Line plot; data table; four
explanatory paragraphs)

Session #9
Pay Day Loans

Predatory loaning
(Three-paragraph narrative
story)

Session #10
Hunger and
Poverty in the
United States:
Part 2

statistics; using and interpreting
statistics from a table.

Hunger and poverty in the
U.S.
(Three-paragraph non-fiction
narrative and data table)

Session Andre

Financial cost of smoking

Up in Smoke

(Two paragraphs)

R/P/L: Geometry: Reading and
interpreting a line plot from ordered
pairs; making a circle graph;
understanding quintiles; percentiles;
and interpreting data
E/P: Algebra 2 or higher: working
with percentages and computing
annual percentage rate (APR); using
the formula for compound interest;
making a graph and recognizing it and
the formula as describing exponential
growth.
L: Algebra 2 or higher: Using a
regression equation, graphing
coordinate pairs and making
predictions and, interpreting the
reasonableness of an answer.
E: Algebra 2 or higher: Using
exponential growth functions and
applying annual growth.

Note. R – Rate, Ratio, and Proportion; P – Percentage; E – Exponential Functions; L –
Linear Functions. Adopted from Math for a Change (Carroll, Colyer, & Bulmann, 2012)
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Appendix E
Interviews
General Interview Questions
1. If someone were to ask you what the SAAS program was all about, what would
you tell them?
2. In general, how do you feel about the program SAAS and this experience overall?
3. Have you ever participated in a program similar to this before? In what ways were
they similar? How were they different?
4. What are some mathematical ideas you worked with? Before the SAAS program
did you think you had a strong understanding of those topics?
5. In what setting did you learn about these mathematical concepts before this
program?
6. What effect- if any- do you think this program had on your understanding of those
topics [rate, ratio, proportion, percent, statistics]?
a) If positive- how/in what waysb) If negative- how/in what ways7. What social issues did we discuss during the first part of the program? And how
did you feel about learning about each one?
8. Which issues did you find the most interesting to learn about? Why?
9. Which issues did you find the least interesting to learn about? Why?
10. For the last part of the program, we each chose our own topic to explore. What
topic did you pick? Why did you pick that particular topic? What, if anything, did
you learn in your research of that topic?
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11. How would you use to describe your overall experience in the program?
12. Do you think you would be interested in learning more math topics in a context
like we did in the program? Why or why not?
13. How did you feel about seeing the video-clips at the beginning of each session?
14. If I were to run the SAAS program again, are there any changes you think I
should make? And if so, what changes?
15. Would you recommend the SAAS program to other students? Why or why not?

Transcript of Andre’s Interview
SUBJECT: Andre
(2 audio clips. Audio #1 length: 4:35

Audio #2 length: 4:00 : TOTAL TIME: 8:35)

(A: Andre
R: Researcher)
R: So you ready? Ok if someone were to ask you what the SAAS program was all about,
what would you tell them?
A: It’s about how we combine math with social justice.
R: Ok.
A: And we solve math problems.
R: And what does social justice mean to you?
A: Uh, what’s happening on the earth and how we can help it.
R. Ok. So in general, how did you feel about the SAAS program?
A: I felt like it was challenging to me.
R: In a good way or a bad way?
A: Uh, a good way.
R: Ok , why do you say that?
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A: Because I learned a lot of new stuff.
R: Mhm. When you say you learned a lot of new stuff, do you mean about math or social
justice or what do you mean?
A: A little about both.
R: Ok.
A: But more about math.
R: Ok so a lot of math and a little about the world?
(nods head)
R: Ok. Had you ever participated in a program similar to this one before?
A: No.
R: Alright. Um so could you tell me some of the mathematical ideas we learned about?
A: Um, we learned about fraction conversion, um, what else I learned?
R: Some what? Some similar things? You want some help remembering?
A: Yea.
R: Ok so we learned about percentages…
A: Yea.
R: We did graphs, pie charts, linear regression, percentages, a lot.. Um, how did you feel
about those math topics before this?
A: Um….
R: Did you feel good about math? How did you feel? About those topics?
A: Um, I was fine with math, but now I’m like in honors.
R: Oooh ok. So do you feel like this program helped you with your math?
A: Yea.
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R: Ok. Alright. Did you learn about those other math concepts in school or in another
way?
A: Well I learned about some in 7th grade, but I forgot.
R: And so the effect you said this program had on your math was that it made it stronger?
A: Yea.
R: You felt like you were stronger at math?
A: Yea.
R: How do you mean stronger?
A: Well my grades got up and I was able to do math quicker.
R: Mhmm. Ok. Alright, so the social justice topics… do you remember what social
justice topics we discussed?
A: Um, we discussed China factories, and um poverty, and predatory lending, and …
that’s all I remember. And healthcare.
R: And healthcare, yep. Ok and those you remember that we did do you remember which
one was the most interesting to you?
A: Mhm, the predatory banking.
R: The predatory banking?
A: Yea.
R: And why do you think that was the most interesting to you?
A: Um, because we found out what was the percentage of the money they took from you.
R: And why does that matter to you?
A: Because if I’m gonna be like putting my money in a bank, I want to know what
they’re doing with my money.
R: Mhmm, so it’s really personal to you?
A: Yea.
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R: Ok. Great. What about the least interesting one? Do you remember one where you
were like, “eh, I don’t really care about this”?
A: Um, the poverty one, cos I already knew a lot about that one.
R: Ok, so when you already had the pre-knowledge, it didn’t really matter to you. About
like U.S. poverty or the world poverty, cos we did 2 different ones.
A: The world poverty. We’re really not that poor.
R: Compared to the rest of the world?
A: Yea.
R: I remember you talking about that a lot. So the world poverty, you felt like you knew a
lot about already.
Audio Cuts off. New Audio resumes.
R: Ok we’re continuing with the video cos it just shut off with a phone call. Ok poverty.
So the poverty you knew about already, so that wasn’t so interesting? Makes sense. Um
so at that last part of the program, we chose a particular topic. What was your topic
about?
A: My topic was about banking loans.
R: Mhmm. Because it was the most interesting to you?
A: Yea.
R: Cos of what you said before, it was the most personal to you?
A: Yea.
R: Most personal. And what did you learn about that, during that project?
A: I learned that they take advantage of you when you’re in a hard time.
R: Mhmm.
A: And give you loans, but if you miss a week then they’re gonna take more money back
from you.
R: Yea, did you learn about solutions at all? In the process? Like how could you avoid
being taken advantage of?
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A: Um, by simply just not asking for a loan.
R: Mhm, not needing a loan. Yea that definitely helps right?
A: *nods head
R: Ok. So overall, how would you describe your experience with SAAS?
A: Um, it was a very fun learning experience cos we learned about different stuff while
doing math.
R: Mhmm. And did you like the format like, how we did the videos? Like how did you
feel about watching the videos?
A: Well I liked the videos. They were nice and quick.
R: Mhmm. Ok. And did you like the group work at all?
A: The group work was fine, but when it was my first couple weeks, I thought it was
really hard.
R: Hmm. So it got easier as we went?
A: Yea.
R: Ok, great. Um so do you think you would be interested in learning more about the
math topics in like the context of social justice, like we did?
A: Well, probably only the poverty or the banking loans.
R: Ok, which ones would you skip over?
A: Uh what do you mean?
R: Like so you would be more interested in learning about loans and poverty, you think?
A: More interested about the poverty.
R: More interested in about poverty. Like in the U.S. or the world?
A: The world.
R: More about the world. You want to learn more details?
A: Yea.
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R: Ok. So if you had a friend who said to you, “Oh I’m thinking about joining SAAS”,
what would you say to them?
A: Um, you gotta be prepared. Like make sure you come everyday. And like make a
effort.
R: Mhmm. You would recommend them to do it or no?
A: I would recommend them to do it.
R: You would. Ok. Is there anything about how I ran it you wish I did differently or any
advice you have it I was going to do it over again.
A: Um
R: About the topics or ..?
A: You could make it 4 days a week? Are you allowed to do it?
R: I could! So you wish it was more often?
A: Yea.
R: Why?
A: Um, because I just …
R: Cos it was only 3 [days a week]
A: Well the more we come, the more stuff we could learn.
R: Mhmm. So you wish you had learned more. Even more. That makes sense. But
otherwise you like how it was run?
A: Yea.
R: Ok good I just didn’t know if I should make changes the next time. Ok so any final
thoughts for us? for our interview?
A: Um not really.
R: You think you got it all out?
A: Yea
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R: Alright just want to make sure we covered everything you had to say about the whole
SAAS program.
A: Um yea.
R: Ok! Well thank you so much.

Transcription Notes from Basim’s Interview
SUBJECT: Basim
(B: Basim
R: Researcher)
R: If someone were going to ask you, “What was the SAAS program about?” what would
you say?
B: It was fun.
R: Ok and what was it about? What were we doing?
B: Like social justice, watching videos, doing math.
R: To you, what does social justice mean?
B: Learning.
R: How did you feel about the SAAS Program?
B: It was good learning about the stuff, explaining in math and talk to friends. Yea talk to
friends in the group.
R: How did you feel overall about the experience?
B: Good.
R: You enjoyed it?
B: *nods
R: Did you do an afterschool program before with social justice?
B: *Shakes head no.
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R: Do you remember some of the social justice topics that we talked about?
B: Human rights.
R: What other topics did we talk about?
B: The one that I did, ACA.
fR: Do you remember any of the math topics we learned about?
B: Ratio, dividing, adding, subtraction, parentheses, graphing,
R: How do you think this program affected you with the math? Do you think it made you
stronger or weaker math student?
B: Stronger by working in groups.
R: Do you think that you got better at math in this experience or no?
B: Like kind of.
R: A little bit?
B: Yea.
R: Did you have any negative experiences with the math?
B: No.
R: *reviews list of topics we talked about because he couldn’t name these topics.
Which ones did you find the most interesting?
B: The water crisis.
R: Do you remember why you liked that one?
B: Cos it was good.
R: Which were the least interesting?
B: Hunger in the U.S.
R: Why?
B: Cos it was too hard.
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R: For the last part, we learned about our own topic. What did you choose?
B: The ACA.
R: Ok and do you remember what that stood for?
B: The Affordable Care Act.
R: Mhm. And what does that mean to you?
B: You could get a good job, have a good conditions, Medicaid care so you could get a
health .
R: Ok did you know a lot about that topic before the project?
B: No. I just learned about it.
R: Ok- did you enjoy learning about that topic?
B: Yea.
R: And why did you choose it?
B: Cos it was about health.
R: Is there anything you would change about the program?
B: No.
R: You liked it as it was?
B: Yea.
R: If you had a friend who asked you, “Should I do the SAAS program or not?” what
would you say?
B: Do it.
R: Ok why?
B: Cos it’s good for him to learn… the reading, the math stuff, talking in groups.
R: And what about learning about the social justice topics? Do you think that that was
interesting or not?
B: It was interesting.
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R: A little ? Or a lot?
B: A lot.
R: Ok any final thoughts?
B: It was good.

Transcript of Cairo’s Interview
SUBJECT: Cairo
Audio: 18:05
(C: Cairo
R: Researcher)
R: If someone were to ask you what was the SAAS program all about, what would you
tell them?
C: I would tell them it’s like a program where you learn how to use math to figure out the
problem in the world.
R: Ok, and um alright, in general how did you feel about the program SAAS?
C: In general?
R: Yea, like in general, like did you enjoy it? Did you not enjoy it? What were your
thoughts about it?
C: I would say I guess like average. Like there were some times I really enjoyed, and
some times I really enjoyed.
R: And sometimes where you didn’t really enjoy?
C: Yea.
R: Ok and what was the experience like overall, do you want to clarify what you mean,
like when were you enjoying it and when were you not so much enjoying it?
C: So like if I just combine those two I would say it was like good, but also some
downside to it.
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R: Ok good, can you explain the downside part and the good side.
C: Ok the downside is like maybe the subjects and the math that I was learning.
R: Mhm.
C: And the good side is the things I didn’t even know how to do, and like the new math I
learned.
R: So when you say the downside was the subjects and the math, can you clarify that for
me? Like what was the bad part?
C: The bad part?
R: Yea so I understand it more.
C: The bad part is like the subject, um, the topic of the thing I was doing.
R: So was the downside, like you weren’t interested in it? Or what do you mean?
C: I mean, like I wasn’t interested in it.
R: Ok great, so some of the, like it was boring, could I say?
C: Yea.
R: Ok so some of the topics you found boring?
C: Yea.
R: Ok good. Do you remember which ones like you felt good about and maybe some you
felt not so good about? Just like off the , like if you remember? It’s ok if you don’t
remember, but if you do, I’d be so curious.
C: I think, I don’t know…
R: That’s ok, that’s ok. Do you remember any of the ones that were good that you did
like?
C: I really like the banking one.
R: The banking. Ok. Great thank you. Have you participated before in a program similar
to this?
C: Similar?
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R: Like where you were talking about social justice topics and math?
C: No.
R: No? Never before?
C: No.
R: Ok. Um, had you ever done some kind of math program after school?
C: No.
R: Um, alright so do you remember some of the mathematical topics that we dealt with in
SAAS?
C: Math topics?
R: Yea like some of the math topics that we learned about? That we focused on?
C: I’m not really good at remembering the names of the topics
R: Ok
C: But I remember the conversion thing.
R: Yep.
C: It’s like convert the day, smaller smaller, bigger, bigger.
R: Unit conversion?
C: Yea.
R: What else is there? … Just like random math things, if you can remember any of the
math things that we talked about, besides unit conversion …
C: The interest thing.
R: Ok, interest.
C: Especially with the banking.
R: Mhmm, You really liked that, ok.. What was so interesting about the banking to you?
C: Well cos,
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R: Like do you remember why that grabbed your attention?
C: Well um, last year in 8th grade, my teacher told me that, in school they don’t really
teach you about like real-life, especially with banking and to deal with that, and so she
taught me some, but I don’t really remember that much. .. (inaudible) really fascinating
(?)
R: So you like the real-life aspect of it?
C: Yea.
R: Mhmm, Ok um, do you remember how we did pie charts, too and like the graphing,
like the linear regression .
C: Yea.
R: Where you had to come up with the equation, in the calculator with all those steps.
And you hadn’t done those math topics before, right?
C: No.
R: So some of them we could say were brand new math, but some of it, it wasn’t all new.
Right, like the percentages you knew, right?
C: *Nods*
R: Ok, um, so before would you say you learned about those math concepts mostly from
middle school and other high school classes? Or do you ever like learn it from your
parents or outside of school?
C: I mostly learned them in school.
R: Mostly in school. Ok so in general what effect do you think this program had on your
math abilities?
C: I would say that I learned new maths and got ahead.
R: And did you like doing that, was that enjoyable to you?
C: Yea, math is my favorite subject.
R: Oh ok, and it was before this program too?
C: Yea.
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R: Ok so you feel like you learned new math and you got ahead.
C: Yea.
R: Ok. Did you feel any negatives about the new math that you were learning?
C: No because I don’t really think there are negative things about learning new things.
R: Ok. So it says, one of the questions I have is the social justice issues. Do you
remember like the themes we talked about? Do you remember some of them?
C: Yea.
R: Could you list them off for me, the ones you remember?
C: Um the water crisis, the currency rate, the unfair banking policy, the amount of money
that people get,
R: Income?
C: Yea. The different incomes of two different countries,
R: Yea.
C: The – justice that people get.
R: Wow you have a great memory!
C: What was the pie chart about?
R: I think that one was about, about the income inequality. I think you have a better
memory than I do about all of them! So of those ones you just listed, did any of those
stick out like I didn’t really like that one? It was kind of boring? Oh, remember we did
the one with the factory workers! With the phones?
C: Ok.
R: Oh maybe you weren’t there for that one, maybe that one was the one you had to go. I
don’t think so. The one where like the different factory hours for different workers. It’s
ok if you don’t remember. Um but of those ones you just listed, did any of those stick out
as particularly boring or not interesting?
C: I would say, um, the water crisis. It’s not that it’s [not] interesting; it’s that it’s boring
because like I heard it like a bunch of times year after year.
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R: Ok, so the boringness wasn’t just ‘cause it’s boring in general, but because it was
repetitive.
C: Yea.
R: So you want new things?
C: *Nods*
R: Ok. Ok cool. And of the ones you just remembered and listed off, you said the unfair
banking was something that really stuck out to you.
C: Yea.
R: Why do you think that was so interesting to you?
C: Cos I told you that my teacher told me..
R: From the real life, but any other reason, like why would unfair banking be interesting,
because a lot of these you could say relate to real life, right? Like they all kind of relate to
real life in a way, but like, is there a reason banking sticks out, like you really liked that
one.
C: Well banking, like, advice can even apply to you, can apply to every single person.
R: Hmm, so it really affects you.
C: Yea.
R: Ok, ok I get that. So like, jail sentences, it’s real life, but it doesn’t relate to you.
C: *Nods*
R: Ok. I get that. So [banking] applies to everybody. Ok great, these are really helpful
answers. Ok, um, alright. At the last part of the program, we did our own particular
project, and what was your project about?
C: Climate change and global warming.
R: Mhm, Ok. And um did you pick a topic that was most interesting to you, or why did
you pick that topic?
C: Well I chose the topic because this is the topic I mostly know about.
R: You mostly know about?
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C: Yea.
R: Ok and where do you know about it from?
C: School.
R: Like math class or other classes?
C: It just applies to like every single class, like they talk about it in history class, or
science, math, or English like for articles.
R: Ok , so you just read a lot about it?
C: *Nods*
R: Ok. And did you enjoy learning about it, did you learn anything new, while doing the,
about climate change for the project, did you learn anything new that you didn’t know
before?
C: Well I knew everything but I didn’t know about the amount the lake was frozen
covered.
R: Oh so the ice cover.
C: I knew ice was melting but I didn’t know it was decreasing at such a rate.
R: Ok so you didn’t know, like, the extent of it?
C: *Nods*
R: Ok. And what about the countries; did you know exactly which countries were most
responsible for the carbon emission? Or…
C: I knew that like India and China was the most one, but I was surprised at Japan,
because I think it was the most developed, it was one of the most developed countries so
it should have like a lot of carbon emission.
R: Ok, so you were a little surprised at the data.
C: Yea.
R: And did your project make you think any differently about climate change?
C: Think differently? No.
R: Not any differently, but maybe just understanding the math behind it more, or…?
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C: Yea.
R: Cos you had some data to look at maybe?
C: Like easier to know a lot of different topics so you could make very accurate graphs.
R: Mhm. Ok. Alright so after having been through the SAAS Program, do you think that
knowing what you know now, you, are you basically happy that you signed up for it? Or
are you like, “eh” ? How do you feel honestly? I won’t take any offense.
C: I’m actually kind of happy because it helped me out in the process, not just you.
R: Ok , how do you mean?
C: Um, you set up this program for your project, right?
R: Right.
C: And for me, I just came to see what this was about, but in the process I learned new,
different maths.
R: Ok, and did you have fun at all during the meanwhile, or was it, did you like how we
ran it?
C: How we ran it?
R: Did you enjoy being there or you just liked that you learned new math?
C: I just liked that I learned new math.
R: Ok just a couple more questions, you’re doing great. Um, the videos, that I played in
the beginning, how did you feel about those.
C: I really liked the videos, because you really helped me understand even more detail.
R: Ok. Two more questions. So if I were to do this, run the program a little differently, do
you have any suggestions that you can think off the top of your head how I should change
it up?
C: I think you should give more time to do our maths.
R: Mhm, ok. Like independently before we go over it?
C: Yea.
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R: Ok. And what about the actual topics we talked about? Should I change up how I do
that at all?
C: If your objective is like to do about social justice and math, then I think you should
stick to it.
R: Ok, but if it wasn’t about that, what would you prefer, do you have a preference? Cos
you said if I were to stick with the social justice, if that was my objective, then keep it,
but what are you imagining? I feel like your wheels are spinning about some other
creative option. Do you see like a different type of way I could do it?
C: You could just like use, you could just like do something about a math topic people
don’t really understand how to use it in real life.
R: Mhmm ok.
C: Cos I remember during 8th grade, a lot of people were complaining about how like you
would use slope to in math but in real life.
R: So you just like the real-life application and a lot of banking.
C: Yea.
R: Ok. But not necessarily social justice.
C: *Nods*
R: Do you think that learning about any of the social justice topics changed your mind
about them at all, or how did it affect how you understood those social justice topics that
we learned about?
C: I mostly had a general idea everything we learned about, but I never really got into it
and researched myself.
R: Ok.
C: … any other places that did for me, but here I got to have more in depth details about
the topic.
R: And did you like that, or.. ?
C: Yea.
R: Ok, good. Great and the last major question I can think of right now is would you
recommend SAAS to other people if this was running at a school, would you be like “yea
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I did that and you should do it” or do you think you’d be more like, “No, don’t go.”
What do you think overall?
C: I would say to answer the question, I know a lot of people who don’t believe like math
is consistently difficult for them and they don’t like it, then I recommend them not doing
it because it involves a lot of difficult math, but if you can understand it, then I really
recommend you doing it.
R: Ok. Ok, well do you have any more follow-up points that you want to put across in my
interview that might help my project? Anything else you want you might want to share
with me before we wrap up? Any questions or comments?
C: No.
R: Alright well thank you so much for this interview. I think that’s all I got for this, so
you did a great job. Thank you so much. This interview is now concluding.

Transcript of David’s Interview
SUBJECT: David
Audio: 6:00
(D: David
R: Researcher)
R: Ok so if somebody were going to ask you what the SAAS program was all about, what
would you tell them?
D: I would tell them like the SAAS program tells us how like algebra and like using that
type of math can help us in like the world, the real-world.
R: Ok. So in general, how did you feel about the SAAS program?
D: Um, it’s interesting, and it’s like unique from different programs.
R: Ok, how do you mean?
D: Like, some other programs, some of them… I don’t know.
R: Like have you been in other after-school programs like with social justice before?
D: Um, no.
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R: What about with math before?
D: No, not really.
R: Never before? Ok.
D: I mean, unless, like, we talk about preparing you for the state test.
R: Oh ok, like test prep.
D: Yea.
R: Ok, ok great. Um and so that phrase, “social justice”, what does that mean to you?
D: Like, it’s like, going like, the, like to fight for what’s right, for like society and all of
that, and the culture.
R: Ok to fight for what’s right for society and the culture?
D: Yea.
R: Ok. So what about some of the mathematical topics we discussed, do you remember
some of those? What we learned about?
D: Like, how like, how uh, you times a number and you divide it by 100.
R: So like percentages?
P: Yea.
R: Alright, and what effect do you think this program had on those, your math abilities?
D: It improved.
R: You think they improved? Why do you say that?
D: Cos like it teached me new topics, like in the future, like algebra 2 and stuff like that,
it can help me with those type of problems.
R: Ok, help you for the future?
D: *nods.
R: Ok, um, so do you remember which social justice topics we talked about?
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D: Yes.
R: What were some of those?
D: Like how um credit card interest rates scam people, and like rights of people.
R: ok, rights of people. And do you remember which topic was the most interesting to
you?
D: Like the waters in Africa. And how we can fix it and all that.
R: So water, clean water..
D: and the credit card interest.
R: Ok, do you remember a topic you didn’t find was very interesting?
D: Not really.
R: You thought they were all pretty interesting?
D: *Nods* Yea.
R: Ok. Alright, so you weren’t able to do the project. Um overall, so I noticed we had a
lot of attendance issues. Could you like... what was causing those? Like scheduling
conflicts or you just didn’t want to stay after-school or what was the main reason?
D: Like sometimes like I have to go sometimes.
R: Ok, like scheduling conflicts?
D: Yea.
R: Were there ever any times where you just didn’t want to be there?
D: Um, not really.
R: So scheduling conflicts. And you didn’t feel well for sometimes, you were ill.
D: *nods*
R: Ok, good I just wanted to make sure there weren’t some reasons you didn’t want to
come, cos maybe you didn’t like it or?
D: No.
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R: Um do you remember the videos I would play in the beginning?
D: Yea.
R: How do you feel about watching those videos?
D: Like sometimes the videos were like interesting, sometimes sad.
R: Mhmm.
D: Like, some of the videos showed you something in the world and it can help you, like,
once you become an adult, what to do.
R: Ok, so help you later on in life. Ok. Um so overall, how would you describe your
experience with SAAS?
D: Um, I would describe it like it was a good experience. It was interesting.
R: And why do you say good?
D: Because…
R: What did it help you with?
D: Um it helps me with like the real-world and all that and math.
R: It helps you with the real-world and learning math?
D: Yea.
R: So if you had a friend who heard about the SAAS program and was like, I’m thinking
about joining this, what would you say to them?
D: Um, I think if you wanna join, you should join.
R: You should join?
D: Yea.
R. Um, are there parts of the program that you didn’t really like or things that I could do
differently if I were to do it again?
D: *Shrugs and shakes head* I don’t know.
R: You don’t know? Any like suggestions for how I could run it differently or do it
differently?
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D: I really don’t know.
R: That’s ok!
Audio Cuts Out.

Transcript of Evan’s Interview
SUBJECT: Evan
Audio: 7:00
(E: Evan
R: Researcher)
R: If somebody were to ask you what the SAAS program is all about, what would you tell
them?
E: I would tell them that it’s about finding social justice for topics that are kind of voided
by the news.
R: What do you mean “voided by the news”?
E: It’s like, kinda like, depression and unwealthiness of other countries that aren’t really
showed.
R: Oh like, avoided, like they don’t really talk about it. Ok. Alright. And how did you
feel about being in the SAAS program? I know you weren’t there for the whole time, but
for the times that you were able to be there, how did you feel about being there?
E: It’s very informatives and it gives you a lot of background information about things
we should know going on in our world.
R: Ok. And how did you feel about the math involved? Do you feel like you learned
math? Did you find it boring? What were you taking from the mathematics involved?
E: I think I learned a little bit of math and it’s very good to use math to help you kinda
solve other problems.
R: Why do you say that?

251
E: Well because the information they present to you sometimes they’re like, lots of
numbers and like percentages of population that you could actually calculate to get an
exact number.
R: Mhmm. Ok so like, could we say that like it helps you understand the data more?
E: Yea.
R: Ok. Alright. Have you ever been in a program like the SAAS program before?
E: Not at all.
R: Not at all. Ok, so it was a like a unique experience?
E: Mhmm.
R: Ok. Do you remember some of the mathematical concepts that we discussed?
E: Yes.
R: What were they?
E: They were turning time into kind of ratios into fractions to get, uh, kind of unit rate of
time.
R: Mhmm. And do you remember doing that type of math in school before?
E: No.
R: Ok so it’s some new math for you.
E: Mhmm.
R: Ok. Um and what effect do you think this program had on your understanding of those
topics?
E: Uh, it’s kind of like it opened my eyes to more things and like the wrongs of the
world.
R: Mhmm. Ok. Do you remember any of the social justice particular issues that we talked
about, specifically?
E: We talked about the water shortage in Flint, we talked about an Apple company in
China, I think it was.
R: Yep, good memory.

252

E: And the working time that was unfair to workers.
R: Yea, working conditions. Yea. And how much do you think you could say that you
knew about those issues beforehand?
E: Um, uh, I’d say a very small amount, like I had some background information but it
was definitely an improvement.
R: Ok and why do you say “an improvement”? Why do you think that’s a good thing to
learn about?
E: Because you could relate it in other, uh, you could relate it to a lot of things. It gives
you kind of an advantage in like how things happened.
R: Hm. Ok. Great. And of those issues we did go over, which one did you find the most
interesting to learn about?
E: I think the most interesting to learn about was the Apple workers and how they were
treated.
R: And why was that the most interesting to you?
E: Because it was unhumane (sic) and we’re like, we should all be treated fairly, cos it’s
like a life, and you should never, like, wrong that.
R: Mhm.
E: They’re being, like, abused, which is not good.
R: Ok. And I know we didn’t do too many topics. Do you remember which one was least
interesting to you, that you were like, eh.
E: I mean….
R: If there were any…
E: The one about Flint was like, least interesting because I knew a lot about it because of
the news.
R: Ok, great, ok that makes sense. So you already had kind of known a lot of it.
E: Yea.
R: Ok, so would you say you liked learning about new things instead, that you hadn’t
already been exposed to?
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E: Yea.
R: Um. Alright, so we’ve only got a few more questions. Um are there, cos we, you
didn’t do the project at the end, which is totally fine. Um. So overall, how would you
describe your experience in the program?
E: Um, it was a great experience.
R: Ok.
E: It was very informative and yea.
R. Ok.
E: It’s a good program.
R: So if you think you had somebody in your grade that was like, “Oh, I heard about this
SAAS program. I’m thinking about joining.” What would you say to them?
E: I would say they should definitely join because it improves their like knowledge so
they could do better.
R: Do better math or better what do you mean?
E: Maybe math and like history.
R: Ok.
E: You learn about current events and it ties in with math.
R: Ok. Alright, and um, the videos in the beginning, did you like those? Do you
remember those, the little video clips in the beginning, did you think that was valuable
or?
E: Yea, it was, it’s very good to see it, what visually happens.
R: Ok.
E: And what their life is like.
R: Alright and do you think for the next time I run this program, that I should do anything
differently?
E: Um…
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R: Do you have any suggestions for me?
E: I don’t think so. I think it was a great, straightforward program.
R: Ok, alright, and I know your reason for not being able to continue was the conflict, the
scheduling conflict.
E: Yea.
R: Ok so was there any other reason you didn’t want to continue or was that the main
reason.
E: No that was the main reasoning.
R: Ok great. Just want to make sure there was no other issue that caused, that caused that.
Alright honey, I think that’s pretty much all I wanted to get across with you so thank you
so much.
E: No problem.
R: Alright, so that’s it.

SURVEY About SAAS Program

4. I would rather learn math that
has nothing to do with social
justice.

3. Learning about math related to
social justice does not make it
more interesting to me.

2. Learning about math that was
related to social justice made the
mathematics more meaningful to
me.

1. I enjoyed learning math, while
learning about social justice topics.
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1

1

1
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disagree
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2
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Please indicate how strongly you disagree or agree with each statement. Circle the number that best describes your
response.

Participant # ___________
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Appendix F

Questionnaires

Blank SAAS Program Questionnaire
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Data from SAAS Program Questionnaire
Andre
5

1. I enjoyed learning math, while
learning about social justice
2. Learning about math that was
4
related to social justice made the
mathematics more meaningful to me.
*3. Learning about math related to
3
social justice does not make it more
interesting to me.
*4. I would rather learn math that has 2
nothing to do with social justice.
Note: Asterix items were reverse-coded.
Scale:
1: Strongly Disagree
2: Disagree
3: Slightly disagree

Basim
6

Cairo
5

David
5

Evan
5

5

6

6

6

4

2

2

2

1

1

4

3

4: Slightly agree
5: Agree
6: Strongly agree

Data from “Civic Responsibility” Questionnaire
Source: “Civic Responsibility Survey–Middle School Version” (Furco, Muller, &
Ammon, 1998 as cited by Sabatelli & Anderson, 2005, pp. 140-144).
1. I feel like I am a part of the
community.
2. I pay attention to news events that
affect the community.
3. Doing something that helps others
is important to me.
4. I like to help other people, even if it
is hard work.
5. I know what I can do to help make
the community a better place.
6. Helping other people is something
everyone should do, including me.
7. I know a lot of people in the
community, and they know me.
8. I feel like I can make a difference
in the community.
9. I try to think of ways to help other
people.

Andre
2

Basim
4

Cairo
4

David
4

Evan
4

4

6

6

4

5

4

6

6

5

6

4

6

-

4

6

3

6

5

4

6

5

5

5

5

5

2

5

6

3

1

1

5

4

4

4

4

6

6

4

4

257
10. Everyone should pay attention to
the news, including myself.
AVERAGE
Note. Uses a six-point Likert Scale

4

6

3

4

4

3.3

5.5

5

4.1

4.5

Interpretation for “AVERAGE”:
1: Very low sense of civic responsibility 4: Slightly high sense of civic responsibility
2: Low sense of civic responsibility
5: High sense of civic responsibility
3: Slightly low sense of civic responsibility
6: Very high sense of civic responsibility
Data from “Academic Self-Concept for Mathematics” Questionnaire
Source: “Academic Self-Concept for mathematics” (Marsh 1990; 1993, as cited by
Sabatelli & Anderson, 2005, pp. 117-118).
*1. Mathematics is not one of my
best subjects.
2. I have always done well in
mathematics.
3. I get good marks in mathematics.
*4. I do badly in mathematics.
Note: Asterix items were reverse-coded.
Scale:
1: False
2: Mostly false
3: More false than true

Andre
2

Basim
4

Cairo
1

David
4

Evan
1

3

4

6

4

6

5
2

4
3

6
1

4
3

5
1

4: More true than false
5: Mostly true
6. True
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Appendix G
Transcriptions of Participants’ Journal Entries
Session 2: Topic 1: Water- A Global Crisis
Pre-Entries
Basim My thoughts about this video is that
childrens will have to pay $20 for
pure water so they can have health
Over a billion of people was affected
by disease
Cairo Water is really important to everyone.
We need water to survive. It’s really
sad that over one billion people are
affected by lacking water.
David

Evan

Grace

Post-Entries
Two things that I can do to make
water available is called some people
and ask them for help

One thing I could do is if I have the
money I could make a pluming
system. Another one is give clean
water as a start to make the pluming
system.
Girls and women have to walk for
Two things that can help water be
miles and hours just to get water that
more available in the future is to
is not safe and can cause many deadly transport more water or find a way to
things to happen you like dirrahea and make more freshwater.
death.
I think this video was really sad
I could help invent a soage (sewage)
because it shows how many people
system or a basic aquaduct that is
have to go through miles of walking
being filtered. I could carry water to
an pain to get water that can
these people. Create water.
potentially kill them but they have no
choice.
There are many people who doesn’t
have water near by them. The
woman’s had to go to a river that took
3 hours to go and get water. But that
water is not clear. That causes a lot of
disease. And people are getting sick
also they die. The womans can’t go to
school because they have to work at
home.

We can make pipe lines to get the
water to the people who lives far
away. We can also give them water
purifier so they can clean the water.

Session 3: Topic 2: The United States Court of Justice
Pre-Entries
Basim My thoughts about this video is that
there was a young person who was
being murder

Post-Entries
My thoughts about this topic is that
these people were in prison was
sentenced about half a years
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Cairo

I think the boy should have at least
faced some prison time. Maybe 20
years was too much but he should
have faced a few years of prison.

David

The video show that a young woman
died because of a kid that was too
underage to drive or drink was drunk
driving and didn’t get a serious
punishment.

Evan

I do not think it is fare that killing 4
people is ok for a teen that is drunk.

Felix

During the clip they said he doesn’t
need time he needs treatment. But the
fact that he killed two people and
stole isn’t adding up why he isn’t
serving time (equalality)
The teenager shouldn’t be driving
when they are drunk. Also the
teenager shouldn’t drive at the night
time because they has a time period to
drive, after that they shouldn’t drive.
But the boy was drunk and he drived
and that is why he killed 4 people.

Grace

For people stealing money it
shouldn’t be based on how much
money stolen to a year sentence. It
should be based on a level of how
much is being stole. Like a thousand
2 years or 1 million 10 years.
Having no weapon may affect the
sentence because having a gun may
be illegal in Chicago.
I think the sentence given to the two
men were not fair because robbing up
to 4.5 million dollars should not allow
to be in jail for only 5 ½
Judge is broken need more fixing and
revamping of the system.
This is judicial corruption.

-N/A

This is really a unfair justice. Because
the person who stoled less money
then the other guy has to stay in the
jail for more then the other person
stayed. Just because that man is rich.

Session 4: Topic 3: Inhumane Working Conditions
Pre-Entries
Andre -missed beginningBasim According to this video people have
been on phone for hours and is tired.
Also another things was that in China
people have to carry their ID card
Evan People fall asleep and the product
breaks and they get punished for
unfair working conditions.

Post-Entries
I wonder if they can quit there job.
I think they should do a little more
better in the job.
I think China apple companies should
be reorganized and run differently.
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Session 5: Topic 4: Traveling to Foreign Countries
Pre-Entries
Andre My thought on the video is that when
the price of pesos go down Amarican
money goes up.
Basim In this video it was about exchange
rates which tell that people buying
things and the money goes up
Cairo

If a dollar is worth more than another
countries currency. It’s less cheaper
to buy things in that country for the
U.S. citizens. But if the dollar is
(sentence not finished)

Post-Entries
Exchange rates are not the same
because there keeping the left overs
this is unfair the value should be the
same.
My thoughts about this video is that
exchange rates are not the same
because sometimes the money goes
up and sometimes the money goes
down. I think it seems justified.
The exchange rate are not the same
because they have charge you for the
exchange and this way is much faster.
I think this is not justified because the
more money you exchange the more
money you lose, so I believe it should
be the same amount of money that
should be charge. This plays into
social justice because people are
losing more money while the
companies is making money.

Session 6: Topic 5: Hunger on a Massive Scale
Pre-Entries
Andre World:I think it not fair how people
in 3rd world countrys can’t have alot
of food.
U.S.: I think the U.S. has alot of
problem but there is countrys that are
doing worst

Post-Entries
I think the bigger your family is the
more money your paying because of
how much people and children thats
in your family. It is there fault
because if they were to get the
education they needed they would
have a good paying job.
Basim World: My thoughts about this video I think 75% know how to read and
is that people had been working
write this compares the U.S. that this
harder and some of them has been
affect some of them to learn little
dead also the other people were upset. more.
U.S.: In the second video I saw that
This shows that it affects people of
some people had jobs to earn money. don’t how to read and write.
Cairo World: I am very familiar with this. I If people do not get education they
know million and million of people
cannot have a job. Many job requires
are dieing from hunger. I agree it is
education. Without a proper job your
unfair.
income is very low.
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U.S.: It saying that we have to power It should be the governments fault for
to end hunger in the U.S. In this video poverty because they should be
it’s way positive and confident.
protecting the people.
Session 7: Topic 6: The Effects of Inflation
Pre-Entries
Andre When the demand is greater than the
supply it gets more expensive.

Basim This video makes me think about
money gets greater and things get
expensive.

Post-Entries
In 1950 the poverty level is 35%. In
2012 the poverty level is 74%. Its
means the prices went up because the
demand rate went up for houses. I
would rather live in 2012 america
because it has more technology.
In 1950 the poverty was at 74% These
will affect other people by their
money goes up. I will live in America
2012 because you don’t have to pay
lot of income and the income can’t go
up.

Session 8: Topic 7: The Rich Get Richer: Their Piece of the Pie
Pre-Entries
Andre I don’t understand it.
That rich people has more money and
power.
Cairo Video 1: “Inequality Real”
Inequality is still real. It was our fault
that this happened. It all about money
now.
Video 2: “What does…”
The gap between white and black
races should be fix.
David There is a huge gap between rich
people and medium class so it harder
for people to get a job.

Basim In the first video I think people had
education, job, and trades and they
were rich and powerful.

Post-Entries
I don’t think we can do anything or
stop buy so much useless stuff.
One way we can help the families that
are struggling is things like food
stamps more and more. They can use
the money from taxes on big
croperation (corporation)
I think the income gap is unfair
because the poor work extremely hard
to get money but they are still poor.
The best way to help is by taking
more money from CEOs or business
to give more to other people tax
returns.
I would try to afford stuff and help
them to get freedom.
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In the second video I notice that
inequality was at a highest points- this
shows that people were homeless.
Session 9: Topic 8: Pay Day Loans
Pre-Entries
Andre I think that if you take a loan than
your hurting your self more later.
Basim In this video I heard they were talking
about loans. I heard that some people
struggle to survive.
Cairo This video is about some shady
company trying to lend money to
people with a crazy amount of
interest.
David It about how some companys make
loans that have crazy interest rates
and bait people to take a loan.

Post-Entries
Ask family members for money that
you will pay back.
I think that some people would have
to pay more because they buy
different things.
(had to leave early for a doctor’s appt)

I think this tactic makes the poorer
more poor because the amount they
owe will be more than the amount
they will get in a year
Best thing to do is ask for help from a
family member

Session 10: Topic 9: Hunger and Poverty in the United States; Part 2
Pre-Entries
Basim In this video I notice a lot of people
were struggling.
Cairo

It’s really sad and unfair to see kids
be in a chain of poverty.

Post-Entries
I don’t think it makes sense to use
regression to make prediction because
you can struggle.
In the future I really hope the poverty
rate of children decreases. I can help
out by doing charity.
(In response to Question #2: “Why is
the poverty level so much higher
among children? What can be done to
alleviate the problem?”….)
Because there are more children than
adult in a family.
To fix it, the food bank and free lunch
from school.
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Session 11: Topic 10: Up in Smoke
Pre-Entries
Cairo (In response to Reuters Video)
In the video it say it will kill a third of
the people by 2030. From smoking
taxes the government gets 269 billion
and it cost more than one trillion to
make them per year.
(In response to Catholic online video)
The government is charging people
more taxes on smoking.
Session 12: - Personal Projects Initial
Andre
1. My topic is banking.
2. Why I chose this topic?
Because banking is a part of
life.
Why am I interested in it?
Because bank has money
3. What questions do I have about
my topic? How banks make
their policies.
4. What math concepts am I
thinking of including? I will be
including percentage.
Basim My topic is about Affordable Care Act.
I chose this topic b/c I would learn that
things have been easy. Where I would
start.
Cairo 1. My topic is global warming/climate
change.
2. I chose this because it affects
everyone, not just a specific people.
3. A question I have for my topic is
when did climate change begin.
4. A math concept I’m thinking of
including is a pic graph.

Post-Entries
Besides the cost of smoking some
other cost are rent. Many people do
not own their own house and they
have to pay rent a lot. Some other
costs of cigarettes are health. It could
give you cancer, or some problems in
your lungs. It could also affect other
people because they are breathing in
the smokes.
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Session 15: PRESENTATIONS
Unfair Banking Policies (project of Andre)
Andre (my project)
Basim My thoughts about unfair banking
policies is that they will take your
things like money and important
things.
Cairo
David

Some banks are corrupt and take too
much of your money.
Bank somes have crazy policies to get
a little bit of more money from the
people.

Banks will get you with predectory
leanding
My thoughts about his project is that
he did a better work but difficult math
work.
Bank charge too much, even it’s not
your fault.
It shows that if you only miss one fee
banks will throw high amount of
interest charge and fee.

Affordable Care Act (project of Basim)
Andre IDK
Cairo

I know that it helps people in need
that don’t have enough money. It
important to know about it because if
you are in a desparte situation you can
go to a trusting place.
David Don’t know who started it but it
mostly to help people who are pro get
health insurance

What is scary is that if there is no
more healt care then 70% will lose
their inserence
It’s really important to have ACA
because many people need the
insurance. They can’t get any other
insurance because they [don’t?] have
enough money.
It show if ACA get taken out a lot of
people and will lose there healthcare.

Global Warming/Climate Change (project of Cairo)
Andre To hot or to cold
Basim I thought about [this person’s] project
based on climate change/global
warming I thing bad things will
happen.
David It is a interantion issue in the world
causing the Earth to get hotter and can
cause the Earth to turn to a desert

His project surprised me. Chine uses
the most carbon dioxad
I learned that his project was better
and he had a good explanation.
Did a great job making the project
and show us how global warming
effect the Earth.

265
Appendix H
Samples of Student Work
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Appendix I
Independent Projects
Andre’s Project on Loans
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Basim’s Project on the Affordable Care Act

Basim- Project
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Cairo’s Project on Climate Change
A

Cairo’s
Project

AA

(

-

)

: A change in global or regional
climate patterns, in particular a change apparent from
the mid to late 20th centur onwards and attributed
largel to the increased levels of atmospheric carbon
dioxide produced b the use of fossil fuels.
(Source: Dictionar )
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