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Abstract: One approach to promoting successful engagement of underrepresented groups in mathe-
matics classrooms is culturally relevant pedagogy (CRP). However, it has been argued that CRP risks
essentializing students or watering down academic content. We report our analysis of a case study
of a group of three sixth-grade students who took part in a 6-week mathematics curriculum. This
curriculum used geographical information system (GIS) maps to engage students in designing per-
sonally meaningful research projects while learning about measures of central tendency (i.e., learning
statistics). The case study was chosen as representative of how students (47 total) in this urban class-
room successfully navigated the curriculum. While successful, the intervention highlights the kinds
of negotiations that students engaged in with each other, the teacher, and the curriculum as they co-
constructed their own meaning of relevance. The goal of our analysis is to illustrate the importance of
recognizing multiple forms of relevance and supporting ongoing negotiations of these multiple forms.

Résumé: La pédagogie culturellement pertinente (CRP) est une approche qui permet de promouvoir la
participation active des groupes qui sont sous-représentés dans les cours de mathématiques. Toutefois,
certains craignent que la pédagogie culturellement pertinente puisse être réductive sur le plan des
contenus d’apprentissage. Nous présentons ici l’analyse d’une étude de cas portant sur trois élèves
de 6e année qui ont pris part à un programme de mathématiques d’une durée de six semaines. Ce
programme se sert de cartes provenant d’un système d’informations géographiques pour stimuler les
étudiants à concevoir eux-mêmes des projets de recherche pertinents tout en faisant l’apprentissage
des moyennes (c’est-à-dire des statistiques). Nous avons choisi cette étude de cas parce qu’elle
constitue un exemple représentatif de la façon dont les étudiants de cette classe en milieu urbain
(47 élèves en tout) ont réussi à compléter le programme avec succès. L’intervention s’est avérée un
succès, et elle montre bien comment les étudiants négocient entre eux, avec l’enseignant et avec le
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274 ENYEDY ET AL.

programme, tout en apportant leur propre contribution à la notion même de pertinence. Le but de notre
analyse est d’illustrer l’importance de reconnaı̂tre qu’il existe de multiples formes de pertinence, et
de soutenir toutes les façons de les négocier.

Fostering the engagement of a diverse group of students in statistics education (or, more generally,
mathematics education) while simultaneously facilitating their conceptual development can be
a tricky balancing act. One proposal to foster engagement is organizing instruction around
longer-term inquiry projects in which the students choose topics that interest them personally
(LaJoie, 1999). Another approach, culturally relevant pedagogy (CRP), attempts to capitalize
on the cultural practices and identities of students by specifically building upon issues, topics,
and skills that are relevant to students and their lives outside of school (Ladson-Billings, 1995).
Both of these approaches can run into trouble when it comes to negotiating the balance between
what engages students and what supports the learning of mathematics. On the one hand, one of
the most difficult aspects of statistics is developing a question that can be answered with data
(Konold & Higgins, 2002). As a result, very few teachers, curricula, or research projects give the
students a free hand in choosing their own topics. On the other hand, trying to develop statistical
understanding through predetermined projects and topics, no matter how steeped in culturally
relevant or community based issues, runs the risk of alienating or essentializing groups of students
based on broad generalizations and cultural stereotypes (Enyedy & Mukhopadhyay, 2007).

In this article, we report on a culturally relevant statistics project that culminated with students
choosing their own statistical questions to pursue. The project was organized around the premise
that relevance derived from familiarity with the context, combined with relevance derived from the
utility of the findings to address real life issues, would lead to inviting more students (i.e., not just
the students who historically performed well in school) to participate successfully in mathematics.
The unit, though successful, was not without its ups and downs. We were particularly surprised
by the nature of the challenges that arose as the teams of students worked to select a topic, as
well as the sometimes unexpected consequences of their choices. After exploring how familiar
contexts can provide resources for meaning-making and critically examining the tensions that
arise from an interpretation of cultural relevance that rests primarily on familiarity, we propose
that a more productive and scalable path for culturally relevant mathematics teaching is to focus
on the processes through which relevance is made visible, in particular the negotiation of what
are legitimate contexts and how those can be mathematized.

Our findings point to the importance of not predetermining what topics will engage the
students. It is the give-and-take process of negotiating what counts as relevant to the students
in the context of what can be mathematized that is critical in this type of learning environment.
We propose that three interpretations of relevance—relevance of local knowledge of the context,
relevance from an authentic purpose, and the relevance of in- and out-of-school social identities
(Enyedy & Mukhopadhyay, 2007)—contributed in different ways and at different times to the
negotiation between the students and the teachers of an adequate topic for the final project.

Our analyses revealed an ongoing process of negotiation: between aspects of what individual
students found relevant in their own personal lives and what they found relevant in the class-
room context; between students’ interests and the classroom version of mathematics (i.e., using
geographical information system maps, etc.); and between each of these and a normative sense
of mathematics as contributed to the discourse by the teacher and researchers. This negotiation
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CULTURALLY RELEVANT MATHEMATICS 275

occurred over time between students and their peers as well as the teaching staff, with both
groups engaging in moves to reach collective agreement on a meaningful project to pursue for the
duration of the class. In these negotiations, all of the different forms of relevance were evident
and supported the negotiation in different ways. We will illustrate this process by describing the
sequence of events through which one group of students moved through the process of selecting
and refining an answerable research question, analyzed the data, and refined their findings into a
final presentation. We will focus our analysis upon the ways in which different forms of relevance
appeared to engage students in the larger conversation and how these related to conventional
mathematical practices. Our goal through this analysis is to present a refined vision of culturally
relevant mathematics, one that highlights it as an ongoing process of negotiation between different
visions of what is relevant.

THEORETICAL FRAMEWORK

Researchers who have spent their careers designing learning environments for particular racial
identities, cultural heritages, and/or languages argue that to foster success we must look beyond
constructivist teaching methods. In order to judge for whom a learning environment will be effec-
tive, we must also examine it in relation to the learner’s existing cultural repertoires (Lee, 2003;
Martin, 2004). Although there are many different approaches to culturally relevant pedagogy,
all of the approaches share the goal of challenging the monocultural pedagogy employed by
most schools today. Specifically, they aim to redirect our attention to the strengths and resources
available to different groups of students so that curricula can be designed in a way that empowers
all students to be successful in learning and using mathematics.

It may be helpful to note that there are at least three ways that one can interpret the term
relevant in culturally relevant pedagogy by locating the relevance in (a) the content or topical
context of the lesson; (b) the perceived value to students’ lives outside of school; or (c) the
processes and participation structures through which the students engage with the lesson (Enyedy
& Mukhopadhyay, 2007). In our analysis we are not merely arguing that relevance can generate
interest or spark motivation. Instead, we are pursuing how different forms of relevance permeate
and mediate students’ sustained engagement, which extends beyond the initial reaction to student
interaction throughout the activity. We explore each of these forms of relevance and how they
affect student interactions and meaning-making below.

Relevance of Content/Context

The first interpretation of cultural relevance—as academic topics couched in familiar contexts
that build upon students’ existing competencies and prior knowledge for academic success—is
certainly the most intuitive and widespread approach. This is a straightforward interpretation of
relevance that extends the traditional constructivist focus on the prior knowledge that students
bring to an instructional context. Here prior knowledge is not limited to physical abstraction
(knowledge from the observation of objects and events) or logico-mathematical abstraction
(knowledge from reflection on one’s own actions including reflection on one’s own mental
actions) but is extended to include social and cultural knowledge (Lee, 2003). There are numerous
examples of this type of work (e.g., Lee; Moses & Cobb, 2001; Rosebery, Warren, & Conant,
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276 ENYEDY ET AL.

1992). For example, the Algebra Project (Moses & Cobb) uses students’ familiarity with the
transit system and other everyday contexts to help students connect their cultural knowledge
to mathematical concepts such as positive and negative integers. In this interpretation, familiar
contexts are both a resource for sensemaking and a resource for engagement. An advantage of this
approach is that using familiar contexts legitimizes the larger pool of skills and knowledge that
the students are familiar with through their family and social networks as resources to understand
the academic content.

However, there is not always a clean mapping between the students’ funds of knowledge (Moll,
Amanti, Neff, & Gonzalez, 1992)—the knowledge that the students bring to school about the
contexts and practices that are familiar in their home culture—and the mathematical content to be
learned. Additionally, to the extent that we can find familiar contexts that map onto the academic
content, when we bring out-of-school contexts into school, we still run the risk of transforming
the contexts in unproductive ways. Walkerdine (1990) provided an example of how shopping was
used to teach arithmetic. In translating shopping into school activities, some of the fundamental
aspects of the source context were transformed such that students who understood the shopping
context well were actually at a disadvantage unless they could see that the real game was to ignore
the context (and what you know about the situation) and instead only use school procedures. This
is quite the opposite of CRP’s intent when bringing a familiar context into a school activity.

Relevance of Authentic Purpose

The second interpretation of relevance focuses on framing academic content as valuable to
one’s life outside of school as a way to critique social injustice (e.g., Gutstein, 2003; Gutstein,
Lipman, Hernandez, & de los Reyes, 1997; Morrell, 2004). This interpretation aims to balance
the development of students’ academic competence with developing their critical consciousness.
From a mathematics educator’s point of view, this often involves positioning mathematics as a key
analytic tool to understand and critique social justice issues. As such, it might be characterized
as using real-world contexts that adversely affect the students or their community as a tool to
promote motivation and engagement. However, current theories of learning suggest that students’
understanding of a tool is dependent upon one’s understanding of its utility (e.g., why it was
developed in the first place and what problems it helps to solve; diSessa, 2004; Enyedy, 2005).
When students do not understand the purpose for such tools, they are less likely to use them
effectively. This would suggest that linking mathematical ideas and procedures to contexts that
students value does more than just motivate them and also does more than just develop students’
critical consciousness. An authentic purpose linked to a mathematical idea may affect both the
depth of understanding as well as the range of contexts in which students will apply a mathematical
lens.

An excellent example of this interpretation of cultural relevance is Gutstein’s (2003) work
with middle school Latino/a students where Gutstein taught mathematics as a tool to evaluate
and critique social justice issues—both local and global. Gutstein (2003) has shown that minority
middle school students who participated in mathematical investigations around issues such as
farm workers’ wages, the distribution of global wealth, and urban planning became more engaged,
developed a sense of socio-political consciousness, learned to think mathematically, and devel-
oped mathematical identities. As a result, Gutstein’s students passed their mathematics classes,
graduated from the eighth grade, and made significant gains on standardized tests. Thus, this
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CULTURALLY RELEVANT MATHEMATICS 277

version of culturally relevant pedagogy simultaneously pursues a pedagogy of access to create
more opportunities for students within the current educational system and a pedagogy of dissent
to fundamentally change the nature of that same system (Morrell, 2004).

Though in the small number of existing studies this approach has been effective, it is not with-
out potential drawbacks. One limitation is the difficulty in effectively balancing the academic
goals and practices with those needed to motivate and facilitate social critique. For example, in
piloting a unit for high school students to learn statistics by investigating de facto segregation and
educational inequities in the Los Angeles area, we found that tensions emerged between creating
the conditions that organized the students into cohesive groups of social justice advocates and
creating the routines and norms that fostered a critical examination of evidence that was necessary
for the students to learn statistics (Enyedy& Mukhopadhyay, 2007). Students approached the in-
vestigation assuming—based on their local knowledge of their own school and community—that
they already knew that inequities existed. Honoring this local knowledge was an important part
of our approach to culturally relevant pedagogy. However, honoring students’ local knowledge
led the teachers to miss opportunities where they could have encouraged students to critically
examine their own and their peers’ confirming evidence. Without this encouragement, advocacy
for one position dominated and students did not develop a critical stance toward data. As a result,
the depth at which they learned the statistical concepts was limited (Enyedy & Mukhopadhyay).
The example demonstrates the difficulty that teachers will likely have in navigating multiple goals
and values when they attempt to implement curricula grounded in this approach to CRP.

Relevance of Practices

The third interpretation of cultural relevance is to focus on the process rather than the content of
instruction. The premise here is that as learners move across the settings of everyday life, they
participate in many different forms of culturally organized activity. In doing so, they develop
repertoires of practice (Gutiérrez & Rogoff, 2003) that are well adapted to different parts of their
lives. Repertoires of practice describe students’ ways of acting, including the kinds of language,
organization, and timing of practices such as asking and answering questions, disagreeing with
peers, and marking topics as interesting, important, or irrelevant. The practices that students
encounter in school may be more or less familiar to them (i.e., they may overlap, conflict, or
complement what they do elsewhere) depending on their histories of participation across the
various settings of their home and community. Instructional interactions are more likely to be
effective when students’ existing repertoires of practice match or parallel the practices that are
expected of them in school. Similarity of practices helps students to successfully negotiate ways
of being relevant within the multiple communities in which they participate, including their home,
friend groups, and institutions such as the classroom.

Even within a given context, students may be asked to negotiate among multiple repertoires
of practice. For example, in the classroom, students may find themselves negotiating between
practices that are most relevant to their peers and those expected by the teachers. This negotiation
between multiple repertoires of practice may be challenging for some students, as Brown (2004)
noted when he examined students’ adoption of scientific discourse practices in the classroom:
students sometimes felt they had to give up being relevant to their peers in order to be relevant
academically. Adopting new ways of talking to communicate about science in the classroom could
alienate their peers, leading to difficult choices about which community practices one chooses to
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278 ENYEDY ET AL.

ratify as relevant. Our contention is that, faced with such tensions, not only will students find it
difficult to balance these competing demands but many may choose to privilege their peer group
practices over the classroom academic practices, a choice that may have serious implications for
their academic success.

One possible solution to this tension between the repertoires of practice that students value
within their peer groups and those that are valued by teachers is to create classrooms that include
a hybrid set of practices. In fact, Barton, Tan, and Rivet (2008) argued that students actively
try to bring ways of acting from other settings of their everyday lives into classroom contexts.
When these efforts are accepted in the classroom, students blend practices from other settings
with the local practices in school settings and develop “hybrid” practices. These new hybrid
ways of acting may in turn change the acceptable ways of acting in the classroom. Barton et al.
illustrated the benefits of developing hybrid practices when they described a situation in which
a student made use of a popular song to create a mnemonic for remembering science content.
The teacher then legitimized this practice, effectively honoring the student’s attempt to achieve
social recognition both from peers (with an interest in popular music) and from the science
classroom (largely recognized through the teacher’s positive comments). Gutiérrez, Rymes, and
Larson (1995, p. 446) referred to this kind of environment as a “third space” to capture the
local negotiation between students and classroom authorities about what counts as legitimate
participation, resulting in the development of hybrid practices meaningful to both parties.

Negotiating Relevance in the Classroom

In our study we examine the ways in which students’ existing repertoires of practice were
brought into the process of selecting a research question during a curriculum unit. The students
worked primarily in groups of three, and many of the local negotiations were within these groups.
However, there were also other local negotiations at work—between the students in a small
group and the various adults (the teacher and a handful of researchers) who worked with them at
different points and between the small group and the larger peer group of the whole class. Thus,
the students had to negotiate with their peers and with the adults in the classroom to determine
which content, purposes, and practices were treated as relevant.

As noted above, regardless of which meaning of relevance we examine, tensions may arise
between the content, purposes, and practices that the various stakeholders see as relevant. In
particular, tensions may arise between the teacher as a proxy for school requirements and the
students. One of our goals in designing culturally relevant mathematics curriculum is then to
create third spaces (Gutiérrez et al., 1995) in which the students’ and teacher’s views of what
counts as relevant merge through negotiation. We appropriate Gutiérrez et al.’s term space here
to make explicit the ways in which stakeholders may position specific content, purposes, or
practices as legitimate and/or desirable in the current context; this positioning effectively divides
the students into those who are legitimized and those who are not. Gutiérrez and her colleagues
described a situation in which a teacher had an opportunity to create such a space and yet did not.
Our analyses of the classroom interactions further reveal that these spaces are in fact negotiated
and renegotiated in a number of different ways, which we describe below. Furthermore, we argue
that it is important to unpack each space even further, because the practices and positioning that
define them are not always consistent. For instance, the “official” space of our classroom was
rather complicated. It included the goal promoted by the researchers (e.g., mathematics can be
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CULTURALLY RELEVANT MATHEMATICS 279

useful for community activism), which at times ran counter to the more traditional goals and
practices of schooling that the teacher had enacted up to this unit. Likewise, the unofficial space
that the students inhabit is not monolithic—each student contributes in a unique manner, and
at times these contributions may be in conflict with each other. We argue that these points of
conflict may be productive as the participants negotiate a shared space that encompasses content,
purposes, and practices that are meaningful to all of the participants.

STUDY DESIGN AND METHODS

The Community Mapping Project (CMP) was carried out in a Los Angeles middle school with
an ethnically diverse student body (46% Hispanic, 35% Caucasian, 12% African American, and
5% Asian and/or Pacific Islander). Forty-one percent of the school’s students received free or
reduced price lunches. Two sixth-grade classrooms with a total of 47 students engaged with the
CMP unit 3 days a week (approximately 1 hour each day) for 6 weeks.

The CMP consisted of two main parts, both of which were conducted primarily in small-group
work. For the first 3 weeks students were given two structured activities meant to familiarize them
with the two kinds of computer software used and to introduce them to thinking about statistics
about social inequities in Los Angeles County. The two kinds of software were MyWorld (Edelson,
Brown, Gordin, & Griffin, 1999), a GIS mapping tool in which data were layered onto a map
of Los Angeles County, and TinkerPlots (Konold, 2005), a graphing tool particularly useful for
exploring issues of central tendency in statistics (mean, median, mode). During the second 3
weeks, student groups created their own research questions to pursue; analyzed data relevant to
their questions; and prepared, gave, and evaluated each other’s final presentations.

We collected two primary kinds of data: pre/post-tests and videos. Students were given a
pre/post-test on the statistical concepts addressed in the unit adapted from Konold and Higgins
(2002). Analyses of the tests show that the project was moderately successful at achieving its
instructional objectives. Descriptive statistics were obtained on performance on the pre-test and
post-test items. For the 47 students, the average pre-test score was 3.39 (SD = 2.01) out of a
possible of 13 points. The average post-test score was 5.79 (SD = 3.03). A paired-samples t-test
was conducted to compare pre-test scores and post-test scores. Though the means were low, the
post-test scores were significantly higher than the pre-test scores, t(46) = t = −5.249; p < .005.

We also videotaped the whole-class sessions in addition to four case-study groups of three
students each, two groups from each class. Additionally, all artifacts from the project from all
groups were collected, including worksheets, scratch paper on which they brainstormed research
questions, and PowerPoint slides used in their final presentations.

To analyze the video data itself, we used an iterative approach similar to what Erickson
(2006) described: going through cycles of examining the corpus of video data, preparing initial
hypotheses, and then reviewing the data while adjusting the hypotheses as needed. Specifically,
we first examined the entire corpus of case-study data, creating activity logs of the videos with
time indexes to the major events in order get a rich sense of the overall process through which
the different groups conducted their work. We then chose one group to pursue for a more in-
depth analysis because it directly challenged our preconceptions. As we reviewed the data for the
case-study group, creating and refining conjectures about the process through which the students
negotiated a meaningful topic for their research, we also compared these conjectures to the other
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280 ENYEDY ET AL.

case-study groups to verify that we were not basing our analysis upon an outlier that was not
representative of the class. In cases where our findings were unique to the case-study group,
we focused our analysis elsewhere in an attempt to construct a narrative that documented more
general patterns within our data set.

In our specific analyses, we were also guided by grounded approaches (cf. Charmaz, 2000), in
setting aside or bracketing our preexisting assumptions as the designers of the lessons. One of the
greatest preconceptions that had to be bracketed and put aside was our expectation that students
would take up the relevance of the topics as we had designed them. It was clear from the topic the
students eventually selected (a correlation between the number of females in a neighborhood and
the number of rapes) that we either had to dismiss this group’s choice as our failure to keep the
students on task or we had to attempt to recover the participants’ perspectives and assume instead
that there was a rationale and legitimate reason for what seemed to us an odd choice. It was our
choice to try to recover the students’ perspectives on this form of mathematics instruction that
led us to focus on negotiation rather than on the direct contribution of relevance as a resource for
statistical understanding. We identified the 2 days of negotiation concerning the groups’ research
questions as pivotal in their negotiations of relevance and transcribed videotapes for these 2 days.
From these transcripts we traced how the topic arose, ran into dead ends, and shifted over the
2 days. Next, for each shift we created conjectures regarding why the topic changed. Changes
to the topic were often tied to who was advocating for a change or revision of the topic in the
moment. Finally, we re-inserted our preconceived notions about three types of relevance to see
how much light they shed on this process by highlighting the role that relevant content, purposes,
and practices played in guiding the students as they negotiated a topic for their research project.

FINDINGS

Our analyses reveal an ongoing process of negotiation: between aspects of what individual
students found relevant in their own personal lives and what they found relevant in the classroom
context; between students’ interests and the classroom version of mathematics (i.e., using GIS
maps, etc.); and between each of these and a normative sense of mathematics as viewed by the
teacher and researchers. This negotiation occurred over time between students and their peers,
as well as the teaching staff, with both groups engaging in moves to reach collective agreement
on a meaningful project to pursue for the duration of the class. In these negotiations, all of the
different forms of relevance were evident and supported the negotiation in different ways. We
will illustrate the process through which students negotiated between the content, purposes, and
practices that they each viewed as relevant by describing the sequence of events through which
one of the case-study groups selected and refined an answerable research question, analyzed the
data, and refined their findings into a final presentation. We focus our analysis upon the different
kinds of negotiations that occurred within the group, both in the presence of the teacher and
when the students were working independently. Our goal through this analysis is to illustrate
how culturally relevant mathematics was an ongoing process of negotiation between the content,
purposes, and practices that are seen as relevant by the participants. We believe that this analytic
approach represents a synthesis of prior approaches and demonstrates the utility of examining
the process through which students in a classroom define their own local vision of relevance in
practice.
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CULTURALLY RELEVANT MATHEMATICS 281

Mark, Jasmine, and Lorena: A Case Study

To begin describing our findings we discuss one small group of three students: Mark (African
American), Jasmine (Latina), and Lorena (Latina).1 We begin our analysis 2 weeks into the
curriculum after the students have already completed two earlier activities meant to familiarize
them with the software tools. For this activity, the group had 2 days to brainstorm and refine a
research question, including specifying the data they would use to answer that question. Though
they began with a question about “Why are there so many Whites in Santa Monica” (one of their
local communities that is a relatively wealthy suburb of Los Angeles), over the course of the 2
days they transitioned to the dramatically different question of whether there are more “rapes
where there are more females.” Though at first this transition between questions surprised us,
analysis of the video shows the students’ struggling to find a question that was answerable with
data, relevant to their lives, and positioned their social identities with their peers in a privileged
position.

It is important to note that, as the topic migrated and evolved, the unit’s focus on both
community relevance and personal relevance all but disappeared, even though both were central
to the unit as conceived and important to the history of how students chose their topic. Below
we discuss in detail some of the important transitions in the group’s thinking about their research
question and the tensions they navigated that contributed to the shaping of the question.

Problems, Questions, and Data

Soon after Lorena suggested the question, “Why is there so many White people as opposed to
other race?” one of the researchers, Enyedy (identified as N in the transcripts), approached the
group to work with them. After hearing their ideas for questions, he raised the problem of the fit
between the “why” questions that had been proposed and whether they could be answered using
data. In this specific case, students only had data about the number of people of each ethnicity
in a census tract but no direct survey data about why people chose to live where they lived.
More generally, students have great difficulty in forming statistical questions that are specific
enough and constrain people’s interpretation such that the question generates the right type of
data (Konold & Higgins, 2002; Roseberry et al., 1992). Lorena’s question could be answered
using so many different types of data (e.g., income data/housing prices, survey data of people’s
preferences, access to public transportation, crime data, etc.) that it would need to be dramatically
narrowed before it might be answered with the census data. The students’ interaction did not
immediately lead to a resolution of this tension between questions that have real-world relevance
and ones that were answerable with data. The exchange ended, however, with a plan to continue
brainstorming different topics.

Excerpt 1

1. N: So what do you need to work on this project? You probably need to show that there are
more White people in Santa Monica.

2. M: Is that really a problem that there are so many White people?
3. J: It’s a question.
4. N: Do you think it’s a problem?
5. L: I just, like, want to know.
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6. N: Is that a question you think you can answer with the data? ‘Cause it’s a why question.
7. M: No.
8. N: You could—
9. N: How would you answer why?

10. L: You could use data.

Even before the researcher problematized the question the students had suggested, one of
the students began to question whether their question was truly a “problem” (line 2). Mark
was challenging the social relevance of an ethnically unbalanced neighborhood rather than a
problem in the mathematical sense. This is evidence that Mark was already trying to balance
multiple tensions in choosing a research question—a topic of personal interest and a question that
addressed a social problem. He doubted that the question adequately fulfilled his second criterion.
The researcher added a third consideration into the mix: how well the question fit with the data.
Here we see tensions between the funds of knowledge (i.e., personal interests) of the students,
school norms and practices (i.e., answering the question that the teacher intends), curricular goals
of social justice (i.e., is this really a “problem” for the community), and norms for good statistics
questions (i.e., a specific question that can be answered with data).

Students Push Their Interests

Later that class period, when it was the group’s turn to report their question, Mark publicly
raised their ongoing concerns about how well it met the different emergent criteria for a good
question saying, “Why are there so many Whites in Santa Monica . . . I didn’t make up the
question and it’s not really a question . . .” This is an important move because it demonstrates
how Mark was beginning to distance himself from the question, essentially demonstrating that it
was not entirely relevant to him, as he had previously said.

When the students returned to their deliberations, they began to generate new questions.
Each time they generated a new question, Mark immediately asked whether they could prove it
with data (lines 3 and 8), privileging the classroom norm that was previously promoted by the
researcher. Lorena then also took up this practice as she asked the teacher how they could prove
their question on the computer.

Excerpt 2

1. M: I like the idea of . . . police station.
2. L: Why the Blacks and Mexicans are fighting.
3. M: But how can we prove it on the computer? Why are White people so educated?
7. L: Why are White people so educated?
8. M: But we can’t prove it!
9. L: Mr. Smith, do we have to prove our question on the computer?

10. M: But all our question we can’t answer on the computer and we’re trying to answer a
question that we can answer.

13. T: Ha ha. Okay. Well, if you were to choose this question right here, I think some data that
could answer that question are the like crime statistics. ‘Cause if we put the stats into the
map you’ll see the area with the most crime. That could be an answer as to why the crackers
[laughter] live in Santa Monica.’ Scuse me. . . . Could that be an answer to your question?

14. M: Yeah.
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15. T: Crime data for L.A.? That could help you answer that question . . . What other data could
help you answer that question? . . . Let’s imagine yourselves 20 years from now, and you
have family for kids, wouldn’t you want to send them to the best schools? And how schools
are judged are the API scores. . . . You could look at the schools in Santa Monica.

16. M: And because we live near the ocean.
17. T: So that could be API data for the schools and there’s actually a way on the MyWorld

map where you can do distances from the coast.
18. T: Santa Monica’s right on the beach. West LA, how far is it? . . . So distance from the

beach. That might be some data as well.

Here we see that the students were still struggling with and aware of the multiple constraints
in choosing a question. They were still trying to choose an authentic problem, one that could be
phrased as a question and in turn could be answered with data. When the teacher was drawn in
to the discussion, he suggested using crime statistics and Academic Performance Index (API)
scores (a relative measure of school quality) as measures for why White people might choose
to live in Santa Monica. More important, the teacher created a narrative structure that linked the
question to the data. Expanding on this narrative of why people might want to live in one place
over another, Mark further suggested that distance to the beach would be data relevant to their
question. Implicit in all three of these kinds of data was the assumption that White people (unlike
other ethnic groups) had choices of where to live and that Santa Monica was a privileged location
(less crime, higher achieving schools, and a short distance to the beach).

After this conversation, the group began to voice and finally articulate a discomfort with the
question because of the way it gave prominence to White people. The first researcher (N) returned
to the group to check on their progress. Mark said they had a question but did not want to work
on it. The researcher suggested trying to modify their question to make it more interesting, and
this helped Mark articulate why he did not like the question saying, “I don’t want to make it
about why do White people blah blah blah.” In essence, the researcher enabled Mark to return to
what he found personally relevant, building off of the group’s current candidate question. This
is a move that we see often in our data, particularly with students like Mark, who, based on our
observations and teacher reports, are used to playing the “school game” and following the work-
sheet, often at the expense of their own personal interests. In this case, we see how the researchers
and teacher played an active role in helping to bring the students’ ideas and interests into the
fore.

Excerpt 3

1. N: Did you get any further?
2. M: Um, yeah. Do you think we should do that one? I don’t want to do it. Mr. Smith said it

was true, but I don’t want to do it.
3. [J leaves]
4. N: Why are there so many Whites in Santa Monica?
5. M: In L.A.
6. N: What would make it interesting to you? Is there some way you could make their question

somehow interesting?
7. M: Mmm. No. I maybe want to do this one cause I know more about it from watching that

video.
8. M: White people so educated. But then I want to get out of the White people like problem

and go to like—like why are there, like. I don’t know I just don’t like that one.
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9. N: It’s hard to try and find something. [J reads her paper]
10. M: I don’t want to make it about why do White people blah blah blah.

When we look at the students’ worksheet, it is even more clear that though the question
satisfied the mathematical aspects of a good question, it did not fully satisfy the students’ desire
for a problem that was relevant to them. The students were asked to fill in a chart that outlined
what they knew, what they wanted to know, and the numbers or data that could help them answer
the questions. For the question “Why there are so many Whites in Santa Monica?” the students
listed crime data, distance from the beach, and API data for the schools but conspicuously left
blank the columns for what they knew and what they wanted to know about the topic. In light of
this, it is not surprising that on the second day they started from scratch and began to brainstorm
new topics that would fulfill all of the requirements that they had implicitly been trying to balance.

Day 2 Bringing the Negotiation to a Close

On the second day, the group left the question about White people behind and explored
questions about parks and violence around Los Angeles County. They took turns clicking on
different areas of the GIS map based on their ideas about which areas had more violence. They
continued to try and balance a personally relevant context (i.e., meaningful and interesting),
relevance to the community (i.e., purpose), and mathematical relevance as they continually
negotiated the third space with each other and the instructors. They also introduced a new
aspect, bringing their peers in the class into their negotiations. Specifically, they introduced a
desire to have a unique question that no other group was addressing, one that had some shock
value.

At the very beginning of the session they focused on personal relevance. Unlike the first day,
they started framing the questions, not about Whites but about things that mattered to or defined
them and their families.

Excerpt 4

1. M: Okay we’re gonna change our question to what races go to parks.
2. L: Noooo!
3. M: Yeah because you know some of my people don’t want to go to the hood park because—
4. L: No!
5. M: —they’re gonna get shot up.
6. L: No, let’s do something else.
7. M: Then what.
8. M: Nobody else is doing that question, everybody is doing this and doing this and doing

this [in a funny voice].
9. L: Whatever.

10. M: No, I want it to be a team decision.
11. L [to Jasmin]: Hey what do you think it should be, parks or something else.
12. J: Gangs.
13. M: Shut up.
14. J: I’m a little gangbanger.
15. L: Oh. Your brother is but you’re not.
16. J: My brother? I know.
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17. M: Your brother’s a gangbanger? [in a surprised slightly hushed whisper]
18. L: So’s mine.
19. M: He is?!

There were several markers of personal relevance, phrases such as “my people,” “I am a
little gang banger,” “my cousin,” and “your/my brother.” The links to violence and the ways
that violence limits one’s access to places such as parks connected the topics to real problems
facing the community. However, the focus on personal and community relevance had, at least
for the moment, eclipsed the mathematical criteria for an adequate question. Although all of this
conversation, and the ones that follow, occurred while the students explored the GIS data on
various types of crimes in Los Angeles, none of these topics were phrased as questions, and none
of them were directly linked to data. It may be, therefore, that the data continued to constrain
students’ work but in a more fluid and natural way, because the GIS maps naturally made apparent
to the students the set of questions that might be answered with data rather than requiring the
students to think about a question first and the data second. In this way, relevance to the data
was built into the activity and continued to play a role even though the students were not, at this
point, asked to explicitly address the data they might use to answer their questions. For example,
the first mention of rapes as a possible topic for exploration occurred when the students appeared
to be moving through the crime data on-screen, clicking on items in the data set. The students
had at this point refined their search of the data to be about crime and were clicking through the
data set while their attention was focused on the computer screen. At this point Lorena turned
excitedly to Mark and said, “We can do number of rapes!” Mark’s initial response after clicking
was enthusiastic (“Oh yeah!”) but quickly subdued when he pointed out that he did not see any.
Lorena replied by pointing to the screen, presumably identifying an area of the map where rapes
did occur in sufficient number to be visible with the current settings of the map. The topics of
rapes was temporarily laid aside until excerpt 5.

This kind of data mining was quite common in other small groups and throughout the corpus
of video data, as students explored the data by identifying the variables that appealed to them
from the on-screen list and then clicked to see instantly whether there was a pattern that caught
their eye, often moving to either change the variable (if it was not interesting) or narrowing their
exploration to a geographical region of interest to them if there was a clear pattern in the data.
Though this form of data mining is not commonly desirable in a classroom setting, we argue that
it was quite effective in this case, affording the students an opportunity to play with the data as
they attempted to find a set of variables that satisfied the multiple forms of relevance that they
were attending to. Once the topic was chosen in this manner, students could then adopt more
mathematically normative approaches to working with the identified variables.

Excerpt 5

1. L: We need something that’s really good.
2. M: Rapes!
3. L: We have a lot of more rapes.
4. J: Rapes?
5. M: Yes, Jasmine.
6. M: Go to Compton.
7. L: Where is Compton?
8. M: I don’t know. Where Compton?
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9. L: Inglewood.

As the three students continued to brainstorm their question, they eventually returned to
mentioning school as a factor influencing their decision. They explicitly discussed school, not
mathematics. In particular, it was the social dimension of school and their current classroom
that they introduced as relevant, not the mathematical norms. Specifically, they addressed the
value that they saw in having a unique topic to present and in having a topic that was exotic,
taboo, or contained some shock value. Once the students selected a specific topic that appeared
to interest them (rapes), they immediately brought their local knowledge and interest to bear as
they continued to refine their search through the data via the GIS tool. In lines 6–9 the students
had decided to examine the incidence of rapes in neighborhoods that they had discussed before
as both interesting to them and neighborhoods that they knew to be quite violent.

In their final project, the group compared three communities within Los Angeles County in
terms of the number of females that live there and the number of rapes per capita that occurred
in the year (Figure 1). Further, they used the distribution of the entire county to place the three
communities above or below the county’s mean and median (Figure 2). Finally, they produced
a map of Los Angeles County (Figure 3) where color represented the number of rapes and the
thickness of the border of the census track represented the number of females who lived in that
area.

Map People Rapes 

1. Industy Female: 

3,208 

50 

2. Santa 

Monica 

Female: 

1,695 

2.2 

3. Compton Female: 

2,527 

40.7 

FIGURE 1 A Table Produced by the Students Showing Three Communities Within Los Angeles County, the Number
of Females That Live There, and the Number of Rapes per Capita That Occurred.

DISCUSSION

Projects in this curricular unit were successful to the degree that the teacher and/or researchers
engaged the students in negotiations to develop a topic that was answerable with data, consistent
with the norms of school, engaged the students personally, and fit with the data that were available.
More important, these negotiations were themselves opportunities for the students to engage in
a renegotiation of the participation structures of the classroom, helping to shape the practices
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FIGURE 2 A Chart Produced by the Students Showing Each Data Point in the Distribution of Los Angeles County.

that would be viewed as legitimate within this classroom. These new, hybrid classroom practices
actively involved the students who were allowed to choose what was relevant to them and how to
resolve tensions between different forms of relevance.2

In negotiating the relevance of their question within the local social setting of the classroom, the
students first lobbied for recognition from each other. During the 2 days spent choosing a research

FIGURE 3 A Geographic Information System (GIS) Map Produced by the Students Showing Los Angeles County, the
Three Data Points, and a Color Coding of the Two Variables (Number of Rapes and Number of Females).
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question, the students shared jokes, knowledge of each other’s families, information about what
could be robbed, and local school gossip. Though these practices might be easily overlooked
as simply the process through which middle school students make friends and interact with
their peers, we argue that these familiar practices were instrumental in inviting the students
into mathematical discussions. For instance, when Jasmine said, “I’m a little gangbanger,” we
believe that she was doing more than simply suggesting that her group study “gangs” as part of
the research question. Her statement about being a gangbanger could be seen as both another
bid for that topic and as a way to pose her own experiences as relevant to the question they
were developing. She succeeded in getting recognition from her group members—they gave her
attention as they questioned whether she was actually a gangbanger or whether it was just her
brother, and Mark reacted in whispered shock, “Your brother’s a gangbanger?” The conversation
then moved to sharing who had family members who were in gangs before moving back to the
developing research question about violence in local areas. There were many short conversations
like this in the larger 2-day dialogue, illustrating the ways in which the group used their shared
experiences to negotiate a question that would be relevant to these experiences.

Second, the students engaged in the practice of garnering positive attention from their class-
mates. They thought their question was a good topic in part because it was unique from the
other projects and had a certain shock value that would bring peer recognition. This points to a
desire to be unique from the other groups’ projects and to be seen as unconventional against the
backdrop of traditional schooling. Though we as researchers had thought of the final presentation
as something that would provide a legitimate academic audience, we neglected to consider the
students’ desires to be relevant to the norms and values of their peers—a set of relationships that
existed not only within the mathematics classroom but extended more broadly as the students
attended classes and visited each other during breaks and lunches.

Third, this group’s final research question was connected to the statistical concepts they were
required to learn and helped them construct their understanding of the concepts of distribution,
mean, median, and mode. The students learned through interactions with the researchers, teacher,
and class artifacts (e.g., the worksheet, the GIS software) what would count as a legitimate
form of participation in the academic aspects of class. Thus, they worked to meet the local,
socio-mathematical norms of the classroom as represented by the teacher, researchers, and unit
artifacts. Through these local negotiations for relevance, the classroom became a third space with
emergent patterns of participation, supporting the students in engaging in hybrid practices that
were familiar to them and also satisfied the classroom goals of “doing math”.

We believe that there is much more that needs to be learned about how to manage this process of
negotiating multiple practices and norms. The statistical concepts, although learned in and applied
meaningfully to a context, were not developed with as much depth as we had hoped (as evidenced
by the very modest learning gains). Likewise, the authentic purpose and critical consciousness
we hoped to foster with a social justice mathematics unit was transformed during the negotiation
process in unanticipated ways and, more important, in ways that did not necessarily fit with the
research team’s preconceived notion of what a legitimate social justice topic would look like.
Both of these outcomes should be noted as an area of concern for any educator interested in taking
on such a unit with their students. Both the successes and the failures of this intervention point to
the importance of negotiating practices and norms in this form of culturally relevant pedagogy.
The examples presented here suggest that such negotiations cannot be dictated by the teacher,
nor can the students be given complete control. Both parties must legitimately be engaged in the
negotiation process in order to avoid creating artificial activities under the guise of authenticity;
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CULTURALLY RELEVANT MATHEMATICS 289

engaging both parties in co-construction of a local meaning of relevance helps to ensure that the
end product is, in fact, relevant and meaningful to all of the participants.

In this case, throughout the 2-day long search for a research question, three different forms
of relevance—familiarity of context, authentic purpose, and repertoires of practice—all had to
be negotiated. Familiarity of context came up frequently as students used their cultural and
local knowledge to explore the data and suggest questions. First, the students drew on their own
knowledge of a racial divide—that there are more Whites in Santa Monica than in other areas of
Los Angeles—to suggest a “why” question for why this could be. Perhaps because they already
thought that there was a divide, the why question was more relevant than asking whether there
were more Whites in Santa Monica. Second, the students used local knowledge about which
areas of the county might have more violence to explore the GIS map, trying to figure out where
various cities they knew were on the map and whether there was indeed more violence there.

Authentic purpose also played a role in the questions they generated even though it diminished
as they transitioned from their initial question of race to their final question about rapes and
number of females. The group’s initial question focused on a racial and economic divide in the
local community that privileged White people. Once they decided not to pursue that question,
they considered a range of questions that had personal implications for their lives. Mark suggested
that “what races go to parks” would be good because “you know some of my people don’t want
to go to the hood park because they’re gonna get shot up.” Concern about violence was of daily
relevance because of where parents would allow them to go and because of family members
involved with gangs.

Finally, the students refined their research questions by negotiating relevance to local social
practices and norms. Within their negotiations over the research question, the students worked to
obtain social recognition from each other, from their classmates, and from the instructors. These
negotiations manifested themselves in the moment-to-moment interactions between the students,
their peers, and the adults as they tested the boundaries of what practices were legitimate in this
new hybrid educational context they were co-constructing. Their final research question about
rapes and number of females was an unexpected development for the researchers. However, it was
a success from the point of view of creating a third space where negotiating relevance involved
a (sometimes awkward) process of negotiation among different groups, practices, and norms in
the classroom.

Our analysis provides a refined interpretation of culturally relevant pedagogy. Instead of
focusing on topics that embody various aspects of relevance, we argue that instruction needs to
focus on actively engaging the students in a process of negotiating relevance—and in this process
utilize their local knowledge, develop their own sense of local purpose, and draw on specific,
pre-existing practices of their culture, peer group, and community as well as the norms of the
mathematics classroom.
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290 ENYEDY ET AL.

NOTES

1. Pseudonyms are used for all names.
2. This may have contributed to making the classroom more inviting for students who had not

yet found a space for themselves in a traditionally organized classroom with the teacher at
the center and where tasks, problems, and solutions were prescribed. Although beyond the
scope of the current article, the teacher told us that students who typically did not actively
participate in the classroom began to do so and that they enjoyed the unit. However, some
students—typically those who had excelled under the traditional organization—were less
enthusiastic, at times complaining and asking when the classroom would go back to doing
“real” math.
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