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Abstract
The aim of this study was to utilize notions of identity as an analytical framework in an
effort to integrate a sociohistorical and sociopolitical framework in the context of Native
American and Latinx mathematics learners. Interviews were collected from 3 Native American
and 2 Latina students, their mathematics teacher, the parent of one of the students, and an
assistant principal in order to account for the multiple influences on a student’s mathematical
learning experiences. This study builds on the notions of normative and personal identity from
Cobb, Gresalfi, and Hodge (2009) to examine ways in which Native American and Latinx
students and teachers describe what generally and specifically mathematical obligations
constitute an effective doer of mathematics in the classroom. Classroom observations and
interviews are used to describe how students and the teacher described the normative identity
established in their 6th grade classroom. The students’ interviews are then used to illustrate their
personal identities, the extent to which they complied with or resisted the normative identity
established in the classroom. Martin’s (2000) notion of mathematical identity uses a multilevel
framework to describe the various influences outside of the classroom on students’ personal
identities.
This study revealed that there were common agreements among the student and teacher
participants with regards to what students were accountable for, to whom they were accountable,
and what forms of agency constituted an effective doer of mathematics in the classroom.
However, there was variability in the extent to which students identified with or resisted the
obligations they would have to align with in order to be considered an effective doer of
mathematics. I examined the cases of students who resisted such notions to gain a better
understanding as to why they demonstrated resistant behavior. Interview responses from the
teacher, parent, and the assistant principal as well as the students themselves showed that
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government and educational policies played a strong influence in determining how the normative
identity was constructed in the classroom. Their resistance stemmed from the conflicts between
what students felt obligated to do in their classroom and students’ prior understandings of what it
meant to do and learn mathematics. Their voices provided another level of context illustrating
the historical disconnect between what is considered academic mathematical success and the
prior experiences and values that Native American and Latinx students bring to the classroom.
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Chapter 1: Introduction

“‘Cause that’s just how everybody is taught, but we’re taught differently and we only use
our way. It’s a different way. This is the regular way that everybody uses.”
Omario1 commenting on his reference to “regular” division used in class,
Sixth grade Native American, Focal Group Interview, March 24, 2010

“Just to do the best of their ability. That you don't have to be good. There's no such thing
as good. Because everybody has a certain limit to what they can do. Not everybody does
the exact same thing the exact same way and everybody just does stuff different.”
Emily in response the question: “What makes someone good at math?”,
Sixth grade Latina, Background Interview, February 10, 2010

I was not very far removed from my recent decision to change my research focus from
mathematics to mathematics education when I had the opportunity to visit classrooms in the
elementary and middle school settings. My initial classroom visits coincided with my efforts to
better understand the literature in the research of mathematics education, particularly research
pertaining to Native American and Latinx communities. While I had much to learn and gain
through familiarizing myself with the contextualization of mathematics education in social,
cultural, and political frameworks, I relied on my personal experience as Native American and
Filipino male who grew up in the Southwest and as a student who had actively pursued
mathematics from high school through undergraduate and graduate studies.

1

Omario is a pseudonym assigned to one of the sixth grade participants. All participants, including the teacher and
school, have been given pseudonyms to provide them with anonymity in order to protect their identities.
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As I progressed through the various stages in my mathematical learning from high school
trigonometry to undergraduate calculus classes to introductions to proofs and graduate level
classes in group and category theory, I constantly had to become familiar and accustomed to
what I needed to do to be successful in a mathematical task. What was an acceptable approach
in an introductory calculus class was nearly irrelevant in a graduate level analysis class, even
though on the surface we technically covered the same topics. Similar to my experiences, I
found that students became knowledgeable and accustomed to doing mathematics in one school
setting only to have to adjust to learn a new set of obligations in order to effectively do
mathematics in a different school setting.
In my initial examination of the literature, I found that a significant number of studies in
either Indigenous or Latinx contexts (Bradley, 1984; Civil, Planas, & Quintos, 2005; González,
Andrade, Civil, & Moll, 2001; Lipka, Sharp, Adams, & Sharp, 2007; Meaney, 2002; NelsonBarber & Estrin, 1995; Sfard & Prusak, 2005) made reference to issues of navigating through
“two worlds” or having to deal with cultural conflicts when it comes to historically marginalized
students in mainstream mathematics classrooms. I too observed students navigating through
different expectations and obligations placed upon them as they engaged in mathematics in
various contexts. However, I did not have the data to suggest that these differences resonated
from cultural or linguistic conflicts between their home culture or language and the expectations
of their school.
The opening quotes from two sixth grade students Omario, a Native American, 2 and
Emily, a Latina, reflect much of the dialogue present in issues pertaining to cultural conflicts or

2

Throughout this dissertation, I will use Indigenous, Native or Native American, and American Indian
interchangeably. Although there is a wide variation among the over 500 tribal groups in the United States, this study
aims to offer perspectives that address all groups of learners, particularly those of marginalized backgrounds.
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the navigation of two worlds. That is, they both describe differences in the way that they
themselves do mathematics and the way others may do mathematics and having to navigate
through various expectations. Although this dissertation aims to focus on the voices of Native
American and Latinx students, the conflicts and differences described by Omario and Emily have
little to do explicitly with their Native American and/or Latinx cultural backgrounds. Rather,
their commentary reflects a broader notion about learning and doing mathematics and reflects a
perspective in mathematics education research that places an emphasis on the sociopolitical and
sociocultural nature of learning and doing mathematics. The conflicts that Omario and Emily
describe in their mathematics classroom do not necessarily reflect a cultural clash between
Westernized mathematical perspectives and their respective Indigenous and Latinx cultural
heritage.
Recent efforts in research have actively highlighted the voices of Native American and
Latinx youth by explicitly placing value on their experiences and their perspectives in learning
and doing mathematics (Lunney Borden, 2010; Cavell, 2010; Gutiérrez, Willey, & Khisty,
2011). This study seeks to build from these approaches that utilize the voices of Native and
Latinx youth by bringing to light their personal experiences to help answer the following
questions: 1) How do students from Indigenous and/or Latinx backgrounds understand what it
means to be an effective doer of mathematics and 2) What factors influences these
understandings? To do so, I utilize a notion of identity that requires voices from multiple
sources to describe both mathematical obligations and expectations within a particular context
and factors that influence the extent to which students affiliate themselves with those obligations
and expectations (Cobb, Gresalfi, & Hodge, 2009; Cobb & Hodge, 2007). The choice to explore
multiple sources stems from Martin's (2000) multilevel framework that utilizes the voices from
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students, parents, teachers, and administrators to better illustrate the various influences on
students' mathematical learning experiences. The design of this study is influenced by both
phenomenological methodology (Van Manen, 1990) and Tribal Critical Race Theory (Brayboy,
2005), which emphasizes the need to value the contributions, voices, and experiences of the
informants in my study, while acknowledging the positionality of the researcher.
Utilizing a Notion of Identity
The fact that I affiliate and identify myself with the Diné nation (also commonly known
as the Navajo), with the Indigenous peoples of North American, and Filipino-Americans and that
I have pursued multiple degrees in mathematics is instrumental to the design, framing, and goals
of this dissertation. The extent to which I have identified myself with being Native American,
Navajo, or Filipino is constantly changing, with those changes based on personal experiences.
For example, growing up in the southwest United States at an all Native American school, I
almost exclusively identified myself to others as Native American, not acknowledging my
Filipino background. This changed with the passing of my maternal grandparents and
experiencing first hand Filipino cultural ways of saying goodbye to our ancestors. These
experiences led me to identify myself as both Navajo and Filipino. The extent to which I have
been identified as a good mathematician often changes depending on context. With my family
and friends, I am often deemed as someone who is "great" at doing mathematics. Yet, when I am
faced with presenting a proof as a graduate student to a mathematics professor, I sometimes feel
far from being mathematically competent and hesitate to call myself a mathematician.
The extent to which I am identified by others and the extent that I affiliate myself with a
particular group can vary based on context and can change with experience. My personal
experiences in how I have navigated such forms of identifying is a great influence in my choice
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to utilize the notion of identity as an analytic tool in this study. In the next chapter, I explain in
greater detail a more precise definition of the notions of normative identity and personal identity
(Cobb, Gresalfi, & Hodge, 2009). In general, I utilize the notion of identity to refer to the extent
to which a person is affiliated with or identified as a member of a particular group or label. A
person can be identified by others or that person can be identified by him/her/their-self.
This dissertation aims to better describe the nature of the experiences of Native and
Latinx learners in mathematics classrooms through the voices of five students, a teacher, a
parent, and an administrator. To do so, I argue for the utilization of identity as a tool of analysis
to better examine the experiences of Native and Latinx learners. In this study, identity will be
used to refer both to what it means to be an effective doer of mathematics in the classroom and
how students see themselves in relation to what it means to be an effective doer of mathematics
in their classroom. I situate the need for a notion of identity in mathematics education research
in the context of sociopolitical trends in mathematics education as well as Native American and
Latinx educational research. I push for a notion of identity that prioritizes the voices of Native
and Latinx youth in an effort to counter perspectives that tend to essentialize issues surrounding
their mathematics education as well as the mathematics education of all students.
This research project builds on understandings about mathematical learning experiences
of Native American (Bradley, 1984; Hankes, 1998; Lipka, Sharp, Adams, & Sharp, 2007) and
Latinx (Téllez, Moschkovich, & Civil, 2011; Civil, 2007; Gutstein, 2003; Gutstein, Lipman,
Hernandez, & de los Reyes, 1997; Khisty & Chval, 2002; Moschkovich, 1999) learners from
sociopolitical and sociohistorical perspectives by utilizing conceptualizations of mathematical
identity as tools of analysis in mathematics education research (Boaler, 2000; Cobb, Gresalfi, &
Hodge, 2009; Nasir, 2002; Sfard & Prusak, 2005; Walshaw, 2011). As a Native American from
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the Diné nation and a grandson of Filipino immigrants who decided to pursue an academic career
in mathematics, I have found it to be quite a challenge to identify research and conceptual
frameworks that comprehensively reflected my own lived experiences as a mathematics learner.
Through my experience with the Center for the Mathematics Education of Latino/as (CEMELA) 3
and opportunities to interact with students at Littleview Elementary and Hillside Middle School,
I found that further research was needed that not only highlighted the experiences of Native
American and Latinx learners together (as opposed to describing such experiences in separate
studies), but also did so with an underlying question of “What counts as mathematics?” from the
perspectives of Native and Latinx youth. Examining such a question goes beyond discussions
about mathematics in cultural contexts. Rather this study aims to further examine how
mathematical competence is constructed in a particular classroom and what political forces drive
such constructions.
The Sociopolitical Influence
In seeking to examine what counts as mathematical competence in a particular classroom,
I also seek to address who has the authority or power to most significantly influence or decide
what counts as mathematics within a particular context. Furthermore, I seek to illustrate how
such exertions of power and authority impact the extent to which students identify themselves as
effective doers of mathematics within that context. The need to utilize a lens that seeks to
illustrate to role of power and authority stems from recent sociopolitical trends in mathematics
education research. The broader trends in mathematics education research have seen a turn from
primarily sociocultural frameworks to sociopolitical perspectives. Initially, sociocultural

3

The Center for the Mathematics Education of Latinos/as (CEMELA) is a Center for Learning and Teaching
supported by the National Science Foundation, grant number ESI-0424983. The views expressed here are those of
the author and do not necessarily reflect the views of the funding agency.
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perspectives were viewed as necessary to examine social, cultural, and discursive factors that
psychology based research was not able to provide (Lerman, 2001). For researchers invested in
promoting equity in mathematics education, the sociocultural perspective proved to be a valuable
asset in illustrating issues surrounding mathematics learners from students of underrepresented
backgrounds (Akiba et al., 2008; Civil, 2007; 2009; Gorgorió & Planas, 2005; Gutstein, 2003;
Juzwik, 2006; Khisty & Chval, 2002; Lipka, 1994; Marshall, Musanti, & Celedón-Pattichis,
2007; Moschkovich, 2007a; Moschkovich, 2007b; Nasir, 2002; Nasir & Cooks, 2009; Planas &
Civil, 2002; Planas & Gorgorió, 2004; Yackel & Cobb, 1996). If we are to assume that the
teaching and learning of mathematics is socially constructed, then mathematics must then also be
inherently political and influenced by issues with domination and power as with any other human
activity (Gutiérrez, 2010). For instance, Ladson-Billings’ (1992; 1995) notion of culturally
relevant pedagogy not only places an emphasis on the utilization of students’ cultural knowledge,
but also emphasizes the need to be conscientious of social order and how to challenge the status
quo.
Gutiérrez (2010) refers to the growing number of scholars and educators in mathematics
adopting a sociopolitical stance as the sociopolitical turn in mathematics education. Gutiérrez
further describes what adopting such a stance entails.
The sociopolitical turn signals the shift in theoretical perspectives that see knowledge,
power, and identity as interwoven and arising from (and constituted within) social
discourses. Adopting such a stance means uncovering the taken-for-granted rules and
ways of operating that privilege some individuals and exclude others. Those who have
taken the sociopolitical turn seek not just to better understand mathematics education in
all of its social forms but to transform mathematics education in ways that privilege more
socially just practices (p. 4).
The quotes at the beginning of this chapter from Omario and Emily indicate that they
have an understanding of an existence of “taken for granted rules” in their mathematics
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classroom. These quotes also indicate an understanding of the existence of normal “ways of
operating” in their classroom that dictate what becomes the “regular” way of doing mathematics
(I will formalize this notion later as normative identity) while knowing that “not everybody does
the exact same thing” (I will formalize this notion later as personal identity). This suggests that
the sources of the clashes encountered in learning mathematics in school for Omario and Emily
have more to do with how mathematical knowledge is constructed, the role of power in that
construction, and their developing identities as they arise from their social discourse in
mathematics classrooms.
The emphasis for those who have taken a sociopolitical turn in mathematics education,
then, is not just about making mathematics meaningful while connecting school mathematics to
the lives of mathematical learners as a means of attaining equity. The sociopolitical stance also
seeks to identify what sources of power determine what ways of doing and learning mathematics
count and what obstacles or avenues to such ways of learning and doing mathematics are
available to mathematics learners (Civil & Planas, 2004; Cobb & Hodge, 2007; Gutiérrez, 2007;
Gutiérrez & Dixon-Román, 2011; Gutstein, 2003; Hand, Bannister, Bartell, Battey, & Spencer,
2006; Martin, 2003; Martin, 2011; Martin & Gholson, 2010; Sriraman, Roscoe, & English, 2010;
Valero, 2004; 2007; 2008).
Identity as the Cornerstone for the Sociopolitical Turn
Recent trends in mathematics education research and practice are demonstrating a greater
urgency to integrate frameworks that focus on the relationships between knowledge, power, and
identity and their influences on the mathematics education of learners from historically
marginalized groups (e.g., Bartell, Wager, Edwards, Battey, Foote, & Spencer, 2017; Gutiérrez,
Willey, Khistey, 2011; Martin, 2011; Valero, 2008, Walshaw, 2011). There is a greater need for
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research in mathematics education for marginalized students to pursue sociopolitical frameworks
in efforts to transform the way we think about and deliver mathematics education for Native,
Latinx, and all youth. To do so, it is necessary to build upon existing research in mathematics
education that examines issues of knowledge, power, and identity. Central to efforts to
transform mathematics education is the concept of identity. As Walshaw (2011) states,
Transformative interactions between contexts and people are at the root of effective and
equitable pedagogic action. In turn, it is the concept of identity that underlies
transformative interactions, and hence, is crucial for explaining pedagogy. . . In the
mathematics classroom, this is precisely because mathematics knowledge is created in the
spaces and activities that the classroom community shares within a web of economic,
social and cultural differences. Hence, knowledge creation cannot be separated from the
axes of social and material advantage or deprivation that operate to define students (p.
95).
In the case of the existing research on Native American mathematics education, where a
great number of studies focus on culturally responsive practices in the mathematics classroom,
identity should serve as a tool that both indicates instances of transformation and can help to
explain culturally relevant pedagogical practices. A notion of identity that is fluid and dynamic
can better illustrate both when changes in identity occur and factors that influence those changes.
Much of the current literature provides analysis from the points of views of the researchers or the
educators participating in the study. While the goals of many implementations of culturally
relevant practices in mathematics have been efforts to make connections between mathematics
and the lives of Native youth, very few of these studies have prioritized the voices of the Native
youth themselves. The notion that learning and succeeding in school mathematics is inherently
“empowering” has been challenged by Valero (2008) as she questions “do students and teachers
see and feel in their lives the idea of ‘empowerment’ that researchers have constructed?” (p. 55).
Without prioritizing the voices and insight of the youth, it is difficult to illustrate the extent to
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which students are actively or passively engaged or if they are resisting mathematics activities in
the classroom. A conceptualization of identity that centralizes the students’ voices and points of
view is essential in understanding the dynamics of the construction of mathematical knowledge.
As studies in education for Native American and Latinx students turn towards addressing
knowledge, power, and identity, so then must our framing of issues in mathematics education for
Native American and Latinx students. As Walshaw (2011) argues, the concept of identity serves
a “crucial” role in describing how Native American and Latinx students create mathematical
knowledge “within a web of economic, social and cultural differences” (p. 95).
Goal of this Study
The following overarching research question guides this study: How can we use identity
to better understand the various sociocultural and sociopolitical influences on the
mathematical learning experiences of Native American and Latinx youth? I have broken up
this overarching research question into two specific subquestions: (a) How can we use identity to
examine how Native American and Latinx students and their teachers describe doing and
learning mathematics in the classroom? (b) How can we use identity to examine the various
influences on the mathematical learning experiences of Native American and Latinx youth?
My two research questions rest on the notion of identity. Although I have made the case
for utilizing a conceptualization of identity as an analytical tool in moving towards a more
sociopolitical framework in mathematics education research, clearly defining identity is needed
to ensure that it becomes a tangible, useful, and operational tool of analysis (Cobb et al., 2009;
Sfard & Prusak, 2005). Thus, my definition of identity needs to account for the fluidity and
dynamics necessary to resist static and essentializing notions of identity that fail to address the
complexities of social and cultural norms and interactions. Also, this notion of identity needs to

24
prioritize the voices of Native and Latinx students in critically examining the sources and roles
of power in their mathematical learning experiences.
This study draws upon Martin’s (2000) multilevel framework to examine the various
influences on the mathematical learning experiences of Native American and Latinx students by
utilizing voices from the school administrator, parent, teacher, and students through interviews.
These interviews will be analyzed using this notion of identity with a focus on comparing ways
in which participants describe what counts as mathematics in their classroom and how they
themselves describe what should count as mathematics. It is through the examination of their
voices told from the perspectives of five Native American and Latinx sixth grade students, their
mathematics teacher, a parent, and assistant principal that I address the overarching research
question.
Outline of the Dissertation
The second chapter of this study outlines a conceptual framework that addresses what
issues drive the need for a conceptualization of identity (Cobb et al., 2009) that addresses the
complexities of social and cultural interactions and examines the role of power in mathematical
learning experiences. I then draw upon several approaches to identity to develop a definition of
identity that fulfills these criteria. The third chapter of this study provides a detailed account of
the research setting selected for this study and the methods of data collection and analysis
performed. The fourth chapter provides a presentation of the findings at the classroom level by
comparing perspectives from the students and the teacher in this study. The fifth chapter
examines the broader influences inside and outside of the classroom by comparing the
perspectives of the students, teacher, parent, and assistant principal. This study is concluded in
the sixth chapter with a discussion of findings in relation to the research questions, interpretation
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of data, implications for future research, and an overall significance and conclusions of this
dissertation.
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Chapter 2: Conceptual Framework
In the first chapter, I described the influences of my lived experiences as a Native
American, Filipino, Navajo, and learner of mathematics on my approach to this dissertation
study. I explained how my personal experiences have made the notion of identity an appealing
tool to utilize in illustrating how Native American and Latinx youth navigate through various
contexts of mathematical learning. Throughout my educational experiences, I have constantly
reconstructed and revised my own understandings of what it means to be Native American, what
it means to be Navajo, what it means to be Filipino, and what it means to be a mathematician.
These conceptualizations of what it means to be a certain kind of person often differ from person
to person. Broadly speaking, I view identity as the process in which a person is aligned with
some conceptualization of what it means to belong to a certain group. In thinking about my
Native identity, I may analyze the extent to which I am involved with my Native community,
how I am progressing in learning and utilizing the language of my ancestors, and how connected
I feel to traditional cultural values and practices amongst many other things. This differs from
how someone from outside of a Native community may describe the extent to which I satisfy a
certain blood quantum, the way I dress, or their own ideas of Native cultural values as influenced
by mainstream media.
In the context of mathematical learning, mathematical identity is about
conceptualizations of what it means to be successful at doing and learning mathematics and the
extent to which learners are seen as aligning with those conceptualizations. This study attempts
to explore this notion of mathematical identity in the context of Native American and Latinx
learners. Evidently, the existence of mathematics education research centered on Native
American and Latinx communities demonstrates that there is importance in better understanding
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the mathematical learning experiences and opportunities in the contexts of being Native
American and/or Latinx.
In this chapter, I illustrate from the research perspective why such an emphasis is
important in furthering the directions of mathematics education research for Native and Latinx
youth. Namely, I first describe what problems in mathematics education of Native and Latinx
students have been identified, what interventions in research and practice have been
implemented to address these issues, and the limitations of such approaches. I then argue for the
need for mathematics education research frameworks that recognize that what it means to
effectively learn, teach and do mathematics can vary in different contexts. I point to some
research trends that have sought to illustrate these differences and the impact these differences
have in a student’s mathematical learning experience. I briefly describe other conceptualizations
of identity that have been developed as a means to describe the impacts of the mathematics
classroom culture on the mathematical learning experiences of youth and the challenges that
researchers have identified in utilizing identity as an analytic tool in mathematics education
research. I follow this discussion by describing the salient studies that most significantly shape
the design of this study. I utilize the notions of normative and personal identity (Cobb, Gresalfi,
& Hodge, 2009; Cobb & Hodge, 2007) to highlight student and teacher voices and I draw upon
Martin’s (2000) multilevel framework that acknowledges the various levels of influence on
mathematical learning experiences by seeking the voices of parents, teachers, administrators, and
the students themselves to gain a broader range of perspectives.
The “Achievement Gap”
For many concerned with the mathematics education of Native American and Latinx
learners, the continued “achievement gap” in standardized mathematics assessments has been an
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ongoing identified issue. According to the National Assessment of Educational Progress
(NAEP) data, the average NAEP testing scores in mathematics for American Indian and Alaska
Native (AI/AN) students in 2005 were lower than the average scores for non-AI/AN students in
both the fourth and eighth grades (Rampey, Lutkus, and Weiner, 2006). The percentages of
AI/AN students who performed at or above the Basic and at or above Proficient were also lower
than non-AI/AN students in the fourth and eighth grades. The 2011 National Indian Education
Study (National Center for Education Statistics [NCES], 2012) presenting NAEP data from 2011
showed that the average mathematics score for fourth grade AI/AN students lowered in 2011
from the average score in mathematics in 2005 for fourth grade AI/AN students. Meanwhile, the
average score in mathematics for non-AI/AN students increased in 2011 making the difference in
average mathematics scores between American Indian/Alaska Native and all other fourth grade
students even greater than in 2005. The difference in average scores in mathematics among
AI/AN eighth grade students and all other students also increased in 2011 from 2005.
A report from the National Center for Education Statistics (Aud, Wilkinson-Flicker,
Kristapovich, Rathbun, Wang, & Zhang, 2013) tracked the achievement gap in average scores in
NAEP mathematics tests between White and Hispanic (which they indicate is inclusive of
Latinos) as well as White and Black students. The 2013 NCES report shows that while the
average NAEP scores in mathematics have increased for both 13-year old White and Hispanic
students at the same rate since 1994, the gap between the average scores of White students and
the average scores of Hispanic students have held steady with each 4-year iteration of NAEP
testing. The 2012 NAEP scores showed a statistically significant (p < 0.05) difference between
13 year old White and 13 year old Hispanic students.
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The emphasis on the focus on such gaps in achievement on standardized test scores by
the NIES, NCES, and many other education researchers in general has been critiqued due to the
tendency of such an emphasis to reinforce static notions of identity, support deficit oriented
thinking about marginalized groups, and failure to generate comprehensive discussions of
learning and equity while supporting the idea that marginalized groups should attain White
student achievement levels in order to attain success (Gutiérrez & Dixon-Román, 2011). Such
an emphasis on the achievement gaps has been coined by Gutiérrez (2008) as “gap gazing”, who
argues that “an achievement-gap lens accepts a static notion of student identity (as quantifiable in
terms of race, class, gender, language, etc.) and ignores the multiple identities and agency of
students” (p. 359).
Nonetheless, such attention to these gaps has given researchers incentives to gather
information about the mathematical learning experiences of Native American and Latinx
students. Namely, these gaps can bring into question issues of equitable opportunities for
students coming from historically marginalized groups. The identified achievement gaps have
led to the examination of disparities in quality of opportunities for students of different ethnic
groups and socioeconomic levels. Differences in notions of quality education, funding levels,
teacher experience, among other factors indicate what has been identified as an opportunity gap
in mathematics education (Flores, 2007; Martin, 2011). In addition to better understanding the
opportunity gaps, researchers examined the roles of culture in an attempt to better understand the
achievement gaps.
Cultural Conflict
As early as 1984, researchers have pointed to the notion that Native students must
navigate between “two worlds”, home and school, as they progress through mainstream school
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systems. In reference to Native students navigating between their Native cultures and the
cultural values of mainstream society dominant in the schools, Bradley (1984) wished to explore
how the home cultures of Native students contributed “to the Indian student’s avoidance of
mathematics and lack of competence in it” (p. 98). As research transgressed beyond such deficit
oriented perspectives, researchers began to examine the differences in cultural views as
opportunities to engage Native students by tapping into their cultural knowledge rather than
viewing those perspectives as hindrances that need to be overcome.
Nelson-Barber and Estrin (1995) resisted the notion that coming from a background
rich in the heritage of a tribal community served as a detriment to participation in mathematics.
In citing the issue of the “culture clash” Nelson-Barber and Estrin state that “despite a rich
foundation of cultural values and experiences that could serve as the basis for success in
mathematics and science courses that would prepare them for scientific and technical careers,
American Indian students do not successfully complete such courses” (p. 174). The concern is
not that Native students are at a disadvantage by coming from a Native background, but rather
that “a majority of teachers recognize neither Indian students’ knowledge nor their considerable
learning strategies” (p. 174). This moves the framing of the issue for Native students learning
mathematics away from their deficiencies and onto what the authors describe as a Eurocentric,
Western-based approach to mathematical teaching and learning that fails to draw on the
experiences and values of Native students.
The culture clash between the Western based approach to learning mathematics and the
lived experiences of Native students was further emphasized as an issue hindering the potentially
rich mathematical learning experiences by Barta, Jetté, and Wiseman (2003). The clash of these
cultures, as Barta et al. explain, stems from a Western-based approach that “includes a
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perception of linear deductive logic and separate objectification of the world and things found in
it” (p. 92), whereas Native students come from a worldview that is based on holistic
perspectives, where learning is contextual and learners play active roles “in seeking personal
understanding and meaning through the development of a relational involvement in what is
studied” (p. 93). Essentially, Barta et al. characterize the cultural conflict experienced by Native
American and Alaska Native students as a conflict between a worldview where mathematics is
contextual, based on experiences, and not disconnected as its own separate entity and a
worldview that de-emphasizes context where mathematics is approached as a linear deductive
process that diminishes relations to lived, personal experiences. Overwhelmingly, researchers
found a disconnect, and often conflicts, between the lived experiences influenced by cultural
values held by Native peoples and the school culture of learning mathematics in mainstream
schools (Akiba et al., 2008; Barta et al., 2003; Bradley, 1984; Brenner, 1998; Hogan, 2008;
Hooker, 2010; Lipka, 1994, 2004; Lipka et al., 2005; Lipka, Sharp, Adams, & Sharp, 2007;
Meaney, 2002; Meaney & Fairhall, 2003; Moore, 1994; Nelson-Barber & Estrin, 1995; Russell,
2009).
The influence of cultural and lived experiences on the learning of mathematics reflected
a broader trend in mathematics education research towards the examination of sociocultural
influences in the mathematics classroom (Boaler, 1993, 2002; Ladson-Billings, 1995; Lerman,
2001; Yackel & Cobb, 1996). In fact, the issues of navigating between “two worlds” and
cultural conflicts have been addressed in the contexts of Latinx and/or immigrant students (Civil,
2012; Gorgorió & Planas, 2005; Jilk, 2007; Ogbu, 1992; Quintos, 2008). Cultural conflicts
addressed in these studies do not necessarily reflect a clash between mainstream culture and a
home culture rooted in a non-Western epistemology but focus more on cultural discontinuities in
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language, patterns in communication and social interaction, and experiences of racism and
oppression (Gutstein, Lipman, Hernandez, & de los Reyes, 1997). Cultural conflicts and
disconnects between students’ lived experiences and the culture of school mathematics were
viewed as obstacles in the pathways for Native and Latinx students towards classroom
participation and mathematical learning.

Addressing the Conflict
In order to address such cultural conflicts, mathematics educators pushed to better
understand the nature of the disconnects between students’ lived experiences and the culture of
teaching and learning mathematics in school (Civil, 2007; Cobb & Hodge, 2007; LadsonBillings, 1995). In the Native American context, Castagno and Brayboy (2008) referred to the
body of scholarship that actively sought to design and promote practices to address this culture
clash among Indigenous learners as Culturally Responsive Schooling (CRS):
The general message out of this larger body of scholarship is that students of color and
students from low-income backgrounds consistently and persistently perform lower than
their peers according to traditional measures of school achievement because their home
culture is at odds with the culture and expectations of schools. This mismatch in cultures
results in the perennial “achievement gaps,” and in response to these gaps, educators have
theorized that schooling must be designed and practiced in ways that more closely match
the cultures students bring with them from home. Importantly, this scholarship is not
specific to Indigenous youth but rather argues that CRS can lead to improved learning
and achievement among all minoritized youth (p. 946).
Castagno and Brayboy noted that the trend among Indigenous educators moving towards CRS
(Brenner, 1998; Hankes, 1998; Lipka, 2004; Lipka et al., 2007; Lipka & McCarty, 1994;
McCarty, Lynch, Wallace, & Benally, 1991; Yazzie, 1999) was not just specific to Indigenous
youth, but part of a larger trend among educators of students of color and low-income
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backgrounds, including Latinx students (Cahnmann & Remillard, 2002; Civil, 2007; González,
Andrade, Civil, & Moll, 2001; Gutstein et al., 1997; Moll, Amanti, Neff, & González, 1992).
The extent to which CRS has been theorized and implemented has varied and has often
focused on pedagogy and curriculum. After the cultural conflict was identified, some
researchers attempted to explore the cultural compatibility of some mainstream approaches to
instruction with traditional Indigenous knowledge and culture (Bradley, 1984; Hankes, 1998;
Pewewardy, 2002). Researchers exploring culturally responsive schooling practices in
mathematics attempted to make school mathematics meaningful for students by suitably
contextualizing mathematics as useful tool in their lives. This has been done in various forms
including using mathematics to explore issues of social justice in urban, Mexican-American
communities (Gutstein, 2003; Gutstein et al., 1997) or by incorporating Indigenous cultural
traditions into the classroom (Barta, Jetté, & Wiseman, 2003; Brenner, 1998).
Other approaches sought to allow teachers and educators to draw upon the localized
cultural knowledge of their students. For example, various researchers have implemented
cultural based curriculum by seeking the knowledge of local elders to fully design a curriculum
based on Indigenous cultural knowledge to be used in school classrooms (Hogan, 2008; Lipka,
1994; Lipka et al., 2007; Lipka & McCarty, 1994). The conceptualization of utilizing students’
funds of knowledge originated from researchers promoting the practice of teachers doing
ethnographic home visits of the families of their Latino and Native students (Civil, 2007; 2016
González, Andrade, Civil, & Moll, 2001; Moll et al., 1992). The funds of knowledge approach
was often described by the researchers as a “bridge” from the knowledge and practices familiar
to students in their homes and their communities and the academic knowledge students were
required to know and explore in their schools.
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Limitations of CRS in Mathematics Education Research
A significant portion of the literature on the mathematics education of Native American
students argues that understanding the influence of cultural and local knowledge and finding
ways to use that knowledge as a means of connecting school mathematics to the lives of Native
students are essential to providing equitable mathematical learning experiences for Native
American learners. However, in both research and practice, it has been difficult to extrapolate
those findings to make inferences or conclusions about the issues surrounding the mathematics
learners from Indigenous backgrounds when there are over 500 federally recognized tribes in the
United States. As career opportunities in Native communities have remained limited, more
families have sought job opportunities off of reservations leading to more Native students
attending public schools. Given that research in mathematics education for Native students has
focused on classrooms and contexts on reservations in rural communities, there is a lack of
research that has focused on Native students attending public schools, particularly in urban areas
(Swisher & Tippeconnic, 1999). Furthermore, given the diversity between tribes and
communities within tribes, studies that adequately represent the geographic, cultural, and
linguistic diversity of Native peoples are severely lacking.
Castagno and Brayboy’s (2008) study conducted an extensive review of the literature on
culturally responsive schooling for Indigenous youth. They found that although the literature in
CRS provided valuable insights regarding issues in Indigenous education, “it has had little
impact on what teachers do because it is too easily reduced to essentializations, meaningless
generalizations, or trivial anecdotes—none of which result in systemic, institutional, or lasting
changes to schools serving Indigenous youth” (p. 942). The authors noted that studies examining
CRS in Indigenous communities lack sufficient evidence supporting causal links between
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culturally responsive schooling and academic success for Native students. Instead, analysis often
failed to address the complexities surrounding the education of Indigenous youth. Multiple
studies have identified studies of CRS as ‘promising’, yet find these studies inconclusive
regarding the effectiveness of CRS (Akiba et al., 2008; Apthorp, D’Amato, & Richardson, 2002;
Demmert, 2001).
The overarching theme from many of these studies is that students learn more effectively
and are more engaged when they can make connections to schooling. However, as Castagno and
Brayboy (2008) note, this can hardly be seen as groundbreaking or revolutionary in the year
2008, much less the year 2018. What has yet to be clearly illustrated in these studies is the extent
to which culture, curriculum, and learning are related in the contexts of Native students (Yazzie,
1999). The recommendations by Castagno and Brayboy for future studies and implementations
include the emphasis and more explicit focus on sovereignty and self-determination, racism, and
the integration of Indigenous epistemologies. Castagno and Brayboy conclude their study by
questioning the impacts felt by No Child Left Behind (NCLB) and standardized testing in
Indigenous communities.
[W]hat (if anything) do the current NCLB standards provide for Indigenous
communities? Is NCLB simply a return to assimilationist educational agendas, or are
there ways to think about how standards might open up doors for engaging in CRS for
Indigenous youth? We clearly need to make the current calls for standardization
problematic because of their lack of attention to local and contextual issues and needs;
this is a critical move along the path of self-determination and culturally responsive
education among tribal nations and Indigenous communities (Castagno and Brayboy,
2008, p. 983).
Castagno and Brayboy are critical of the top heavy educational policy nature of
standardized testing and the increasing role of accountability and evidence-based reforms. As it
stands, policies rooted in standardized testing as the basis for determining the effectiveness of
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teaching and schooling dismisses the potential for then engagement of culture and contextualized
local issues. Such widespread accountability movements reflects the roles of sociopolitical power
being exercised that stands in the way of efforts towards better integrating culturally responsive
education. The recommendations by Castagno and Brayboy reflect the current trend in research
in the education for Indigenous peoples to take a more sociopolitical stance. That is, more
research on Native education has gone beyond asking questions about language and culture and
seeking answers to questions related to racism, power, and political forces in Indigenous
education worldwide (Brayboy, 2005; Brayboy, Castagno, & Maughan, 2007; Brayboy &
Maughan, 2009; Cleary & Peacock, 1998a; Grande, 2004; Hogan, 2008; Ismail & Cazden, 2005;
Meaney & Fairhall, 2003; Werito, 2010).
The trend towards a more sociopolitical stance has also taken place in the context of
Latinx learners. Proponents of CRS for Latinx students have also seen a significant struggle in
promoting the widespread integration of CRS approaches for Latinx students in both research
and practice. Researchers have noted that assumptions about Latinx learners are often based on
narrow perspectives of mathematical proficiency (Téllez, Moschkovich, & Civil, 2011) focusing
primarily on procedural fluency in mathematics computations without addressing multiple forms
of proficiency (Kilpatrick, Swafford, & Findell, 2001). With little understanding of both the
needs and potential of Latinx students, opportunities to highlight ways in which Latinx learners
succeeded at mathematics were limited (Gutiérrez, 2002; Gutstein, 2003; Marshall, Musanti, &
Celedón-Pattichis, 2007; Moschkovich, 1999). This did little to counter the deficit oriented
perspectives of Latinx learners as doers of mathematics largely driven by the gap in standardized
measures of achievement in mathematics (Gutiérrez, 2008).
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In addition to utilizing a narrow perspective of mathematics, the early focus on the issues
related to language provided a narrow perspective on the complexities of being Latino or Latina
in the mathematics classroom. Although the labels Latinx, Hispanic, and Spanish-speaking have
been useful to broadly describe certain populations of students, these labels do little to illustrate
the diversities in culture, language, and sociohistorical backgrounds of students identified as
such. For instance, two students identified as Latino or Latina may differ in their families’ place
of origin, number of generations since their family immigrated (e.g., first or second generation
immigrants), proficiency in languages they speak, proficiency in languages they learn, and area
in which they live (urban or rural, influence of legislation in the state they live) (Acosta-Iriqui,
Civil, Díez-Palomar, Marshall, & Quintos-Alonso, 2011; Celedón-Pattichis, 2004; Moschkovich,
1999). Failing to address the diversity and complexities of Latinx communities creates the
potential for essentializing the issues surrounding the mathematics education of Latinx learners
(Gutiérrez, 2002).
Broadening Ways of Being Good at Mathematics
Conversations regarding what counts as mathematics is not restricted to discussions
related to language and culture of underrepresented groups in mathematics classrooms.
Practitioners and researchers have sought to recognize, integrate, and value multiple ways of
being an effective doer of mathematics through what they refer to as complex instruction
(Boaler, 2006; Boaler & Staples, 2008; Cohen, 1994, Featherstone, Crespo, Jilk, Oslund, Parks,
& Wood, 2011). Through complex instruction, mathematics educators embrace diversity
through collaborative approaches that build on assumptions that each student is good at some
form of mathematics.
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Cohen (1994) addresses how social and academic status plays significant roles in
classroom group work. A barrier common to many groups is the pattern of undesirable
domination of high status students that prevent the participation of lower status students. Status
can be determined by perceived levels of expertise, academic reputation, or their overarching
societal status. In addition to establishing appropriate classroom norms and assigning roles,
Cohen suggests using a multiple abilities approach that broadens the notions of “smartness” in
order to reduce the influence of status in student participation. The multiple ability treatment for
status problems would increase the engagement of low status students, improving “expectations
for competence in a way that will transfer to new and different group tasks” (Cohen, 1994, p.
133).
The National Research Council’s (NRC) (Kilpatrick et al., 2001) report summarizes the
components of mathematical proficiency as developed by a committee of cognitive psychologists
and mathematics educators. Successful learning, the committee believes, would encompass all
five strands of mathematical proficiency: conceptual understanding, procedural fluency,
strategic competence, adaptive reasoning, and productive disposition. These five strands of
mathematical proficiency are defined below.
conceptual understanding—comprehension of mathematical concepts, operations, and
relations
procedural fluency—skill in carrying out procedures flexibly, accurately, efficiently, and
appropriately
strategic competence—ability to formulate, represent, and solve mathematical problems
adaptive reasoning—capacity for logical thought, reflection, explanation, and
justification
productive disposition—habitual inclination to see mathematics as sensible, useful, and
worthwhile, coupled with a belief in diligence and one’s own efficacy (Kilpatrick, et al.,
2001, p. 116).
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These strands are interdependent and “interwoven” meaning “mathematical proficiency is
not a one-dimensional trait, and it cannot be achieved by focusing on just one or two of these
strands” (Kilpatrick et al., 2001 p. 116). This provides an alternate framework to the traditional
style of mathematical learning, whose primary emphasis is on procedural fluency. The
“interwoven strands” metaphor highlights the committee’s belief that the five listed components
are interrelated, with learning being best enhanced by developing proficiency in all five.
Kilpartrick et al.’s (2001) five strands broadens what it means to be good at mathematics
by describing a framework that values mathematical processes that emphasize multiple
approaches and multiple ways of thinking, while seeing connections through all the varying
techniques are stressed. For example, Kilpatrick states that indicators of conceptual
understanding include “being able to represent mathematical situations in differing ways and
knowing how different representations can be useful for different purposes” (Kilpatrick et al.,
2001, p. 119). Knowing how to recognize different and similar mathematical situations would
also enable one to determine more valid and efficient procedural strategies, a characteristic of
strategic competence (p. 125). Adaptive reasoning allows one to “navigate through the many
facts, procedures, concepts, and solution methods and to see that they all fit together in some
way” (p. 129). Students who understand the complexities and dynamics of learning mathematics
would be less likely to “view their mathematical ability as fixed and test questions as measuring
their ability rather than providing opportunities to learn” (p. 131). Recognizing multiple
approaches in mathematics is conducive to learning, but it is also conducive to self-efficacy.
Within this framework, proficiency is never viewed as static or fixed. It is stressed that
“every important mathematical idea can be understood at many levels and in many ways”
(Kilpatrick et al., 2001, p. 135). It is within this mindset that we recognize that students come in
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to formal education already possessing some level of mathematical proficiency. Furthermore, the
development of mathematical proficiency is an ongoing, lifelong process. As students learn
more, they discover more connections and, ideally, formulate new problems and begin new
inquiries. This epistemological stance aligns with that of research mathematicians, who
recognize the more mathematics that is learned, the more mathematics there is yet to be
discovered. The potential amount of mathematical knowledge that one could attain then
becomes limitless.
The strands of conceptual understanding, procedural fluency, strategic competence, and
adaptive reasoning are likely to be familiar to most teachers and mathematics educators. The
fifth strand (productive disposition), however, adds a dimension that is not typically attended to
in the mathematics classroom. Leveling the importance of seeing mathematics as worthwhile
while believing one’s own efficacy with the other four strands, provides the opportunity for
mathematics educators to reflect on how frequently or infrequently productive disposition is
stressed in schools and classrooms. The equal footing of this strand places responsibility on both
educators and learners of mathematics to continually reflect and answer the age-old question:
Why do I need mathematics?
Further Expanding Notions of What Counts as Mathematics
Expanding one’s notions of mathematics by examining the epistemological standpoints of
society’s experts of mathematics certainly helps in our broadening notions of mathematics.
However, by identifying mathematicians as the “experts” we must be careful in examining
whose knowledge and ideas are being acknowledged and, perhaps more importantly, whose
knowledge is being excluded. Western society certainly recognizes that groups other than
mathematicians can be considered experts, namely physicists, engineers, computer scientists, and
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others involved in the “hard sciences”. This section describes mathematical knowledge that is
not necessarily valued in academic mathematics. The overarching purpose of the following
approaches to mathematics is the promotion of equity.
Gutiérrez (2007) introduces the notions of dominant mathematics and critical
mathematics as a way framing the power structures in society that determine what mathematics
is valued and for whom mathematics is made most accessible. Gutiérrez defines dominant
mathematics as “mathematics that reflects the status quo in society, that gets valued in highstakes testing and credentialing, that privileges a static formalism in mathematics, and that is
involved in making sense of a world that favors the views and perspectives of a relatively elite
group” (Gutiérrez, 2007, p. 39). By examining the make-up (e.g., ethnicity, gender, cultural
background) of mathematics department faculty at major research institutions, along with the
European-rich references in academic mathematical texts, one could make the case that
mathematics as valued by mathematicians reflects the influence of the dominant perspective and
would fall under Gutiérrez’s characterization of dominant mathematics. She even addresses the
five strands of mathematical proficiency as “mastery of ‘dominant’ mathematics because it tends
to reflect critical thinking within the confines of given mathematics in society” (p. 43). In other
words, the five strands describe proficiency in mathematics as it is currently structured and is
reflective of mathematics of the status quo.
Critical mathematics is defined by Gutiérrez as “mathematics that squarely acknowledges
the positioning of students as members of a society rife with issues of power and domination” (p.
40). Critical mathematics further “takes students’ cultural identities and builds mathematics
around them in ways that address social and political issues in society” (p. 40). This notion of
critical mathematics takes Kilpatrick et al’s (2001) fifth strand of productive disposition several
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steps further in the emphasis of self-efficacy and inclination to see mathematics as valuable and
useful. Dominant mathematics seems to conform to the notion that mathematics is culture free.
Gutiérrez’s definition of critical mathematics is not only intended to portray mathematics as
valuable and useful, but also as not culture-free and as an empowering tool that can be used to
challenge issues most relevant to students’ lives.
In a similar fashion to the NRC’s push for development through multiple strands of
mathematical proficiency, Gutiérrez (2007) advocates for striving to achieve both dominant and
critical mathematics. The need for learning both lies within the fact that “learning dominant
mathematics may be necessary if students are to critically analyze the world; and being able to
critically analyze the world with mathematics may be an entrance for students to engage in
dominant mathematics” (p. 40). While the goals of the NRC’s framework include providing
more avenues of success for more students, Gutiérrez is explicit in addressing the need for
providing more opportunities for students who are typically underrepresented in terms of
mathematics achievement.
Gutiérrez’s call for critical mathematics is a modification from an earlier call for
dominant and antiracist mathematics (Gutiérrez, 2000), demonstrating perhaps her own
broadening perspectives of how to best frame mathematics. The importance of expanding what
counts as mathematics is not only necessary to provide equitable practices, but to also question
the current knowledge base of mathematics and perhaps “come up with conjectures or see
connections that are not part of the canon of mathematics today” (2007, p. 47). Broadening the
definition of mathematics becomes a necessity then not only to benefit previously silenced
voices, but for the further expansion of mathematical knowledge in general.
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While Kilpatrick (2001) and Gutiérrez (2000; 2007) speak of the broadening of
mathematics on the global scale, researchers have explored what broadening mathematics could
look like at more localized levels. Civil (2007; 2014; 2016) builds on the Funds of Knowledge
framework (González, Moll, & Amanti, 2005) to observe what mathematics exists outside of the
classroom. The Funds of Knowledge perspective refers to the “accumulated bodies of
knowledge and skills essential for household functioning and well-being” (González, et. al, 2001,
p. 116). Civil’s research points to the tensions around bridging in-school and out-of-school
mathematics. These tensions are in part related to our views on what we count as mathematics. A
view centered on dominant mathematics may make it hard to see other forms of mathematics.
The funds of knowledge perspective aims for the inclusion of mathematical ideas and knowledge
that is not typically sought for: the knowledge coming from the homes of students themselves.
Why Identity?
Broadly speaking, identity is often thought of a way of describing the extent to which an
individual is affiliated to or identified with a particular group or label. Identifying and
illustrating the various ways that one could describe what it means to be good or an effective
doer of mathematics provides an avenue to discuss the social, cultural, and even political
ramifications in the classroom. Acknowledging that there are various ways of doing, learning,
and teaching mathematics brings forth the need to examine the negotiations in establishing what
counts as mathematics in a particular context. Such examinations of how these negotiations take
place have been conducted by examining social and sociomathematical norms (e.g., Yackel &
Cobb, 1996), mathematical competence (e.g., Gresalfi, Martin, Hand, & Greeno, 2009), and
discourse (e.g., Moschkovich, 2007b). What it means to be good at mathematics will vary from
one context to the other and who has the authority to decide or greatly influence what constitutes
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being good at mathematics brings to question issues of power. From a sociopolitical stance, this
means we need to attend to how these negotiations are advantageous to some students and how
they may marginalize other students. The appeal of utilizing identity as an analytic tool comes
from the idea that an examination of changes in one’s identity through multiple contexts can give
rise to illustrating which students are benefiting and which students are marginalized, and how
this happens.
The recent development in mathematics education research towards sociopolitical
perspectives has sought to utilize the notion of identity as an analytical tool. This development
has come as frameworks in education integrate sociopolitical perspectives from critical theory,
critical race theory, Latinx Critical Race Theory (LatCrit), and Tribal Critical Race Theory
(TribalCrit) (Castagno & Brayboy, 2008; Cheng & Jacob, 2008; Grande, 2004; Nasir & Saxe,
2003; Powers, 2006; Solórzano & Yosso, 2002; Soto, 2006). As identity has become a larger
focus in mathematics education research, so has the relation of identity to education frameworks
driven by sociopolitical perspectives. More recent mathematics education research stems from
trends in research that have seen cultural and racial identity become central ideas in the framing
of issues in the education of learners from underrepresented backgrounds (Brayboy, 2005;
Gutiérrez & Dixon-Román, 2011; Gutiérrez, 2013; Martin, 2011). Questions positing how
identities in and outside the mathematics classroom are negotiated become more central in the
analysis. The potential for identity to be utilized from a sociopolitical stance is further described
by Gutiérrez (2013) where a focus on identity means that “questions shift from what do
American Indian students know/learn to what forms of power and authority are enacted in
determining what American Indian students learn and from whose perspective do American
Indian students learn” (Gutiérrez, 2013, p. 39).
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Challenges in the Utilization of Identity
With a greater interest in utilizing identity in mathematics education research came more
critiques of how identity has been utilized. Although the use of identity gained traction, it has
yet to become a widespread tool of analysis in mathematics education. Sfard and Prusak (2005)
claim that the notion of identity, along with the notions of attitude and beliefs, are too subjective
and loosely defined, which weakens its use as a basis for empirical study. In the case of the use
of an undefined notion of identity, we would run the risk of implying that identity is assumed to
be timeless, agentless, and unchanging. Sfard and Prusak further explain that such
interpretations of identity are not only nonoperational, but potentially harmful due to its potential
to essentialize and stereotype a certain group or an individual based on such a static notion of
identity.
Cobb, Gresalfi, and Hodge (2009) reiterate the concern over the vagueness of identity in
education research and expand that concern to questioning how little emphasis there has been on
using identity in improving mathematics teaching and learning. Cobb et al., claim that the lack
of a well-defined notion of identity made the notion of identity difficult to use in analyses of
students’ developing identities as they engaged in mathematical activity in the classroom. They,
express the need for a notion of identity that focuses on the process of identifying or “to
associate or affiliate oneself closely with a person or group” (p. 41). In the case of teaching and
learning mathematics, such a notion of identity is needed to better examine “how students come
to understand what it means to do mathematics as it is realized in their classroom and with
whether and to what extent they come to identify with that activity” (Cobb, et. al, 2009, p. 41).
Part of the challenge in defining identity is to develop a notion of identity that not only
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recognizes the dynamics of the process of identification, but also recognizes what and who
influences this process.
In mathematics education research, similar arguments have been made about the use, or
lack thereof, of identity when it comes to addressing issues of equity. Even so, with issues of
equity becoming more mainstream, “theoretical framings continue to reflect equality rather than
justice, static identities of teachers and students rather than multiple, fluid, or contradictory ones
and schooling rather than education” (Gutiérrez, 2011, p. 21) Questions about identity need to
not only address how identities brought to the classroom by students influence their participation
and subsequent mathematics learning experiences, but also need to examine how school
structures, institutions, and dominant perspectives influence the trajectories and identities of
Native and Latinx youth (Gutiérrez, 2013).
In this study, I look to address these concerns over the use of and construction of notions
of identity. The challenge here is that a notion of identity needs to be constructed so that our
definition makes identity operational, refrains from static, essentialistic notions of identity in
favor of those that are dynamic and allowing of complexities and contradictions, and address
issues of oppression and power. Furthermore, this notion of identity is to be used from a
sociopolitical mindset that seeks to not only examine ways in which Native and Latinx students
participate and learn in mathematics classes, but also allow us to follow their trajectories as they
navigate through structures in education and mathematics education. As we follow through their
trajectories and experiences, we must examine what sources of power and perspectives greatly
influence their trajectories.
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Normative and Personal Identity
Cobb, Gresalfi, and Hodge (2009) sought to integrate mathematical identity as utilized by
Martin (2009), social and sociomathematical norms (Planas & Gorgorió, 2004; Yackel & Cobb,
1996), and mathematical competence (Gresalfi et al., 2009; Hodge & Cobb, 2008; Kaplan &
Midgley, 1997). They sought to accomplish this by developing the ideas of normative identity
and personal identity within a mathematics classroom in order to better describe and analyze the
ways students and teacher construct notions of what it means to be good at mathematics and the
extent to which students align themselves with those constructions.
[N]ormative identity as we define it comprises both the general and the specifically
mathematical obligations that delineate the role of an effective student in a particular
classroom. A student would have to identify with these obligations in order to develop an
affiliation with classroom mathematical activity and thus with the role of an effective
doer of mathematics, as they are constituted in the classroom. Normative identity is a
collective or communal notion rather than an individualistic notion. In contrast, personal
identity concerns the extent to which individual students identify with, merely comply
with, or resist their classroom obligations, and thus with what it means to know and do
mathematics in their classroom (Cobb, Gresalfi, & Hodge, 2009, p. 43-44).
Obligations, as described by Cobb, et al. (2009), are closely related to norms and describe
the way students understand what they need to do to fulfill expectations that students and
teachers have within the classroom social structure. In particular, the ways that authority is
distributed and the types of agency that are available for students to exercise serve as indicators
of the nature of these obligations. Cobb, et al. (2009) describe specifically mathematical
obligations as what students are accountable for mathematically, that is, what is understood as
mathematical competence. The general classroom obligations are understood as ways students
can express agency as well as a description of to whom students are accountable to. What
normative identity then entails is an understanding of “what students come to need to know or do
in order to be considered successful by” (Gresalfi, et. al, 2009, p. 50) participants in the
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classroom (competency), ways in which students act or refrain from acting that constitute their
level of participation in classroom activities (forms of agency), and an understanding of what
students are expected to know and who they are expected to convince (accountability and
authority) (Amit & Fried, 2005; Cobb et al., 2009; Gresalfi et al., 2009). To document how the
normative identity was constructed in their illustrative study, Cobb et al. used longitudinal field
notes paying particular attention to distribution of agency and what forms of agency was
available for students to exercise.
The notion of personal identity (Cobb, et al., 2009) provides an analytical tool that
documents how students understand their general and specifically mathematical obligations.
Such evaluations from the students’ perspective give researchers the opportunity “to understand
not merely whether but why students have come to identify with their classroom obligations, are
merely cooperating with the teacher, or are developing oppositional identities” (p. 48). From this
conceptualization, questions are not centered so much on whether connections are being made or
bridges are being crossed between the home cultures of students and school mathematics.
Rather, the analysis is squarely centered on the extent to which (and reasons why) students
identify with, merely comply, or resist the general and specifically mathematical obligations in
the classroom. To document and illustrative students’ personal identities, Cobb, et al. utilized
audio-recorded interviews in pairs or groups with a focus on students’ interpretations of
classroom activities.
Cobb and Hodge (2010) later expand on the utilization of their notions of normative and
personal identity. The authors clarify that in the case of the normative identity “the teacher and
students jointly constitute both the general and specifically mathematical norms” (p. 189).
Describing the process of the construction of the normative identity does not just consist of
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describing what the teacher tells students to do, but in illustrating patterns in collective activity in
the classroom and how the teacher and students together reiterate those patterns. Describing the
normative identity in the classroom in my study will consist of utilizing perspectives from the
teacher, students, and observations from the researcher.
Cobb and Hodge (2010) also clarify their definition of personal identity as “an ongoing
process of being a particular kind of person in the local social world of the classroom” (p. 191).
The “ongoing process” reiterates the dynamic and fluid notion of their conceptualizations of
identity. The process of collecting data to analyze one’s personal identity then requires
generating data from questionnaires, surveys, and interviews with the purpose of documenting
“(1) students’ understandings of what counts as effectiveness and mathematical competence in
their classrooms, and (2) whether and to what extent they identify with those forms of
effectiveness and competence” (p. 191).
Chapter 4 highlights excerpts from teacher and student interviews together with
classroom observation notes to illustrate how the teacher and students jointly establish the
normative identity in the classroom. In describing students’ personal identities, I use interview
excerpts that describe both their understandings of the normative identity along with the extent to
which they identify with the established normative identity in the classroom. To further
emphasize the context based nature of these conceptualizations of normative and personal
identity, I also illustrate instances where students engage in mathematics outside of their
mathematics classroom at Hillside to demonstrate how they engage differently in a mathematical
task when the set of general and specifically mathematical obligations differ from their
classroom.
A Multilevel Framework
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While Chapter 4 primarily focuses on the teacher’s and students’ perspectives of
mathematical activity in the classroom, Chapter 5 utilizes Martin’s (2000) multilevel framework
that seeks to describe the interaction of influences from both inside and outside the classroom on
students’ mathematical learning experiences. Martin (2000) sought and utilized the voices of
African-American students, their parents, teachers, and sociohistorical contexts to illustrate the
multiple perspectives regarding the mathematics education of African-American youth. Martin
used the voices from sociohistorical, community, school, and intrapersonal contexts to describe
what he called the mathematics socialization. In turn, Martin examined the relationship between
mathematics socialization and mathematics identity, which he defined as his participants’ beliefs
about their ability to do mathematics, the importance of mathematics, their opportunities in
mathematics, and motivations and strategies to obtain mathematical knowledge. Using voices
from multiple perspectives, Martin then sought to answer questions about how the
socioeconomic and educational contexts influence the construction of mathematics identity
among African-American parents and students.
The key element that I draw from Martin’s (2000) framework is the way he takes human
agency into account by valuing the experiences described by an individual in conjunction with
the perspectives of teachers and parents describing sociohistorical, community, and school
perspectives. The assertion that school, community, and sociohistorical contexts have an impact
on an individual’s mathematical learning trajectory is not new or controversial. The strength in
Martin’s multilevel framework stems from his claim that as an individual formulates her/his
personal identity, that “individual negotiates the contextual forces, opportunities, and constraints
that he or she encounters and that come to bear on that individual’s mathematical development”
(p. 33).
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Research that takes into account the agency and choices that an individual student makes
as they navigate through the dynamics of ever shifting school, sociohistorical, and communal
contexts has been scarce in the context of Native American education research which has been
dominated by the examination of culture, teaching, and curriculum (e.g., Hogan, 2008; Lipka,
1994; Lipka et al., 2007; Lipka & McCarty, 1994). This framework helps to further trends in
Latinx mathematics education research through the emphasis of counternarratives from Latinx
youth, highlighting the mathematical learning experiences through the voices of Latinx youth
themselves (e.g., Cavell, 2010; Gutiérrez, Willey, & Khisty, 2011). Chapter 5 of this dissertation
is based on this multilevel framework, highlighting the voices of students, a teacher, a parent,
and assistant principal. This multilevel approach seeks to supplement the discussions of
normative and personal identity in Chapter 4 by illustrating the forces outside the classroom that
may still have an impact on the formulation of a student’s personal identity within a classroom.
Summary
I stated the case for the utilization of identity as an analytic tool in mathematics education
research in Native American and Latinx contexts by first briefly describing the trends and
limitations of studies that seek to address issues in mathematics education through culturally
responsive approaches to schooling and curriculum. I connect this to larger trends in
mathematics education research that focuses on articulating the notion that there are a variety of
ways that one can be considered an effective doer of mathematics and how such assumptions
have led to approaches such as complex instruction that embraces such diverse perspectives.
This assumption then leads to questions regarding who or what determines what constitutes an
effective doer of mathematics, who does it benefit, and who does it marginalize within various
contexts. I argue that the notion of identity is a useful analytical tool that can help to describe the
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extent to which a student benefits or is marginalized based on how mathematical competence is
understood in a given context.
This study in particular utilizes the notions of normative and personal identity (Cobb, et.
al, 2009; Cobb & Hodge, 2010) in Chapter 4 to describe how teachers and students jointly
describe what constitutes an effective doer of mathematics and the extent to which students
identify with, merely comply, or resist that construction. Martin’s (2000) multilevel framework
is used to shape the discussion in Chapter 5 that examines the perspectives of the students,
teacher, parent, and assistant principal participants in this study.
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Chapter 3: Methods
In this chapter, I describe the methodology employed for this research study. I begin by
providing a rationale for the methodological approach used in this study, followed by a
presentation of the research questions. In the previous chapter, I describe the notions of
normative and personal identity and the roles that these conceptualizations have in this study
(Cobb, Gresalfi, & Hodge, 2009; Cobb & Hodge, 2011). I also describe a multilevel framework
(Martin, 2000) that I utilize to illustrate the interplay between various contexts both inside and
outside of the classroom. To do so, I utilize the voices of students, their teacher, a parent, and an
assistant principal. This framework necessitates research methods that emphasize and value the
voices of its participants while acknowledging social, cultural, and historical contexts. The goals
of this study are reflected in the integration of both phenomenological research methods
(Creswell, 1998; Van Manen, 1990) and Tribal Critical Race Theory (Brayboy, 2005; Brayboy &
Maughan, 2009) in the design and analysis. I then describe the setting, providing a context for
the study followed by a description of the participants in this study. Finally, I provide a
description of the process of the collection and analysis of the data.
Rationale for Research Methods
This research seeks to shed light on the learning and doing of mathematics from the
perspectives of Indigenous and Latinx youth alongside the voices of parents, teachers, and school
administrators. The conceptualizations of normative and personal identity (Cobb, Gresalfi, &
Hodge, 2009) focus on the voices and experiences of Indigenous and Latinx youth and provide
an opportunity to explore similarities and differences among multiple storytellers regarding
valorizations of mathematics both inside and outside of the classroom. This research study seeks
to illustrate how students, teachers, and parents describe what counts as mathematics in a
classroom. This goes beyond the assumption that Indigenous and Latinx youth struggle in
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mathematics or remain disengaged in mathematics classrooms due to cultural differences. This
research serves as a response to calls for theories that better address the complexities surrounding
culture, identity, and schooling for Indigenous and Latinx learners (Brayboy, 2005) by utilizing
the voices, lived experiences, and funds of knowledge (González, Andrade, Civil, & Moll, 2001)
of Indigenous and Latinx youth to describe in their own words how they identify with, merely
comply, or resist the normative mathematical identity as it is understood in the classroom.
This study utilizes phenomenological research methods (Creswell, 1998; Van Manen,
1990) as a means to collect data that not only seeks to better illustrate how Indigenous and
Latinx students do and learn mathematics, but also seeks to illustrate the sources of power and
authority that determine the forms of agency available to them and whose mathematical
perspectives they are expected to identify with (Gutiérrez, 2013). In this research, I draw upon
Martin’s (2000) framework that seeks the voices of students, parents, and teachers to illustrate
the multiple forces that contribute to African-American students’ success and failure in
mathematics. Such immersion and interactions between I, the researcher, and all the voices of
those that I highlight in this study provides me with the opportunity to enact phenomenological
research as the “description of experiential meanings we live as we live them” (Van Manen,
1990, p. 11). This stance acknowledges that I was not an impartial researcher as a nonparticipant
in the classroom settings, but a person who regularly interacted, talked with, joked with, assisted,
and ultimately learned from the people of two schools in the community, and the surrounding
community. From the traditions of phenomenological research methodologies in Indigenous
studies, I view these experiences as legitimate sources of data representing voices that are sorely
needed in mathematics education research (Brayboy, 2005; Brayboy & Maughan, 2009; Cleary
& Peacock, 1998). This research is presented as a collection of voices from multiple storytellers:
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Indigenous and Latinx youth, a teacher, a parent, an assistant principal, and I, the researcher.
Research Questions
The following overarching question guides the overall focus of the study: How can we
use identity to better understand the various sociocultural and sociopolitical influences on the
mathematical learning experiences of Native American and Latinx students? This study
addressed this question by focusing on two sub-questions: (a) How can we use identity to
examine how Native American and Latinx students and their teacher describe doing and learning
mathematics in the classroom? (b) How can we use identity to examine the various influences on
the mathematical learning experiences of Native American and Latinx students?
Setting
This dissertation study took place at two public schools in the southwestern United
States. One was a local public middle school, which I call Hillside Middle School, and a nearby
public elementary school that I call Littleview Elementary School. In the first year of this study,
I conducted classroom observations and student interviews in a fifth grade classroom at
Littleview Elementary. At the time of the study, the population in this school was 63.2% Native
American, 32% Latinx, and 4.5% White/Anglo. In the following year, I conducted classroom
observations and interviews at Hillside Middle School. The population at Hillside is 61%
Latina/o, 26.9% Native American, 7.6% White/Anglo, 3.6% African-American and 0.9% Asian
American. In order to protect the confidentiality of the schools and participants in this study, no
more specific data regarding the general setting will be provided.
Participants
The researcher.
My mother is Filipina born and raised in Hawaii after her parents emigrated from the
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Philippines in an escape from war and violence. My father is of the Diné people and grew up on
the Navajo reservation. I grew up on the Navajo reservation near the four corners region in New
Mexico, identifying myself as Navajo and Filipino. I attended elementary and middle school at
the local school run by the Bureau of Indian Affairs where both of my parents worked as
teachers. I attended two urban high schools in Santa Fe, New Mexico each of which served a
diverse student population. Although these high schools each had over an 80% Native American
student population, the students represented many tribes from throughout the southwest in
addition to those coming from a Latinx heritage. In large part due to the lived experiences of my
parents and the lived experiences of my sisters and I, my racial and cultural identities have and
continue to remain in a state of flux as I embark on my life as father, a husband, and a
mathematics educator.
I pursued a degree in mathematics as an undergraduate for several reasons including: a) I
was good at mathematics in high school, b) I believed that mathematics would provide me with
desirable career opportunities, and c) I desired the status held in society associated with being a
mathematician. As I followed through the required coursework for my major in mathematics at
the University of New Mexico and through the doctoral program in mathematics at the
University of Arizona, I found that notions of what it meant to be doing and participating in
mathematics changed. The focus went from procedure-based knowledge in my precalculus class
as an undergraduate to developing theorems and proofs and communicating those orally and in
writing as an upper level graduate student. As the mathematics became more abstract, I became
more disengaged and questioned my career path as a research mathematician. Upon further
reflection of what I wanted to do with mathematics, I drew upon my family and personal
experiences to further explore an alternate career path. With both of my parents being educators,
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my older sister pursuing a doctorate in education with a focus on sociocultural perspectives, and
my younger sister integrating approaches in Native American Studies and science, I explored
mathematics education as a potential career path.
I was encouraged to join CEMELA after meeting its principal investigator Dr. Marta
Civil and taking a course in Diversity and Social Justice in Math and Science Education with Dr.
Erin Turner. CEMELA is a multi-university effort that focuses on the research and practice of
the teaching and learning of mathematics of Latinx students in the United States. In utilizing an
interdisciplinary approach, CEMELA researchers and participants included scholars from
mathematics, education, sociocultural and language studies in consideration of the language,
cultural, social, and political issues influencing Latinoxcommunities. My participation in
CEMELA as a research fellow has greatly informed my understanding of the sociocultural and
sociopolitical issues in mathematics and mathematics education. The interdisciplinary approach
has also allowed me to frame my research based on my experiences having an Indigenous and an
immigrant background together with my experiences pursuing a graduate degree in mathematics.
Framing the research methodology.
The dynamics of my racial and cultural identities, my experiences as a research
mathematician pursuing a doctorate degree in mathematics, and my experience as a research
fellow with CEMELA have significantly influenced my approach to this study. By analyzing the
identities of Indigenous and Latinx students, I wish to utilize their voices to illustrate their own
trajectories as they navigate through the development of their mathematical identities. More
specifically, I hope to illustrate through the self-told experiences of the students, Rory, Omario,
and Emily, whom I followed from fifth grade at Littleview to sixth grade at Hillside, how they
experienced shifts in their identities.
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Selecting the participants.
The participants in this study consist of five students, a teacher, a parent, and an assistant
principal. I met three of the students, Rory, Omario, and Emily while they were attending
Littleview Elementary as fifth graders through a CEMELA study in 2008-2009. Ms. Caroline,
the assistant principal at Hillside, introduced me to the sixth grade teacher Mr. Holland. Mr.
Holland agreed to participate in my study and allowed me to observe his sixth grade mathematics
classes. I observed Mr. Holland’s sixth grade mathematics classes roughly twice per week
throughout the 2009-2010 school year. During my observations, I helped the students and Mr.
Holland, upon their requests, with their in-class activities. Having known Rory, Omario, and
Emily from my time spent with them at Littleview, I invited them to further participate in my
study, and they agreed. After several weeks of observations, I invited all other students in each
of Mr. Holland’s classes to participate in my dissertation study. Sally and Loraine were the only
two invited students who agreed to participate in this study. I invited the parents of each of the
child participants to further participate in this study. Through this invitation, Omario’s parent
Melanie agreed to participate.
The consent forms given to each participant contained the following description of the study:
What is the purpose of this research study?
The purpose of this study is to find out how sixth grade students think they learn math,
how they solve math problems in class, and how they feel about themselves as doers of
math. For example, your student/child will be asked about how he/she solves problems,
works in groups, thinks about math problems, and what types of math concepts are easy
or more challenging. Also, I will ask your student/child about how he/she feels about
themselves and his/her classmates as math learners, and about how math relates to their
success as a student. This study also seeks to better understand how parents play a role in
a student’s attitudes towards mathematics and beliefs about mathematics.
Rory, Omario, and Loraine self-identified as Native American, while Emily and Sally
self-identified as Latina. Neither students' perceived mathematical achievement nor perceived
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mathematical proficiency were factors in the recruitment and selection of student participants.
Mr. Holland and Ms. Caroline self-identified themselves as White, while Melanie self-identified
herself as Native American. While I would have preferred a greater number of participants, the
purpose of this study is to resist essentializing the experiences of Indigenous and Latinx students
through generalizations. This study focuses on the experiences of these particular individuals
and offers a framework that highlights the various trajectories of Native and Latinx students.
Although the participants brought up the significance of tribal and cultural identity in
their educational experiences during their interviews, I have chosen to omit any specific
references to their tribe or their location in order to protect the privacy of the school and the
participants. I recognize that this becomes a limitation in discussions of the various identities
held by Native American students and the omission of references to tribal identity is not meant to
dismiss its significance to the voices of the participants nor their own identities. When possible,
I do include discussions on the significance of tribal and cultural identity without revealing
specific information about the tribe.
The following table provides a list of participants in the study, the school where data was
collected pertaining to each participant, the ethnicity of the participant, and the gender of each
participant. I made the choices for pseudonyms for each participant. I chose to refer to the
teacher in this study as Mr. Holland to emphasize his role as the teacher. Students in his
classroom consistently referred to their teachers as "mister" and using Mr. as a prefix emphasizes
this relationship to his students as well as makes clear in the presentation of findings and analysis
that I am talking about the teacher in the classroom. Likewise, I chose to refer to the assistant
principal in this study as Ms. Caroline to emphasize her administrative role at the school and to
reflect how students and staff at the school addressed her as “miss”.
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Table 1:Summary of Participants
Child Participants
Name

School(s) where data were collected

Ethnicity

Gender

Rory

Littleview, Hillside

Native American

Male

Emily

Littleview, Hillside

Latina

Female

Omario

Littleview, Hillside

Native American

Male

Sally

Hillside

Latina

Female

Loraine

Hillside

Native American

Female

Name
Belin

Role in Study
Researcher

Ethnicity
Native American

Gender
Male

Mr. Holland

Teacher

White

Male

Melanie

Parent

Native American

Female

Ms. Caroline

Assistant Principal

White

Female

Adult Participants

In the following sections, I provide brief descriptions of each of the persons whose voices
are highlighted in this study. I do so in order to provide a fuller understanding of the nature of
my relationships with each of them. The descriptions are brief to provide a fuller sense of the
backgrounds and interests of the students, teacher, parent, and assistant principal without delving
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identifiable information in order to protect their anonymity. To do so, I describe when and
where I first met each person, the general nature of our interactions, and some information about
their background not necessarily related to mathematics
Emily.
I first met Emily while I visited the fifth grade classroom at Littleview Elementary during the
2008-2009 school year. She identified herself as Latina, and had only moved to the community
containing Littleview and Hillside within the last three years of the beginning of her fifth grade
year. Emily has two older sisters, one of whom was attending Hillside with her in 2009-2010,
and a younger brother. Emily explained that she lived with her mother, so she was unaware if
she had any siblings on her father's side. Emily explained that she spoke both English and
Spanish at home, but spoke primarily in English with her friends and when she was at school.
While at Littleview, I interacted with Emily while she worked with other students in
small group settings during mathematics time. I had the opportunity to conduct an individual
background interview with her at Littleview in her fifth grade year. I also observed Emily on
three occasions with three other students from Littleview while they prepared for their state
standardized tests. When Emily was at Hillside, I visited her mathematics classroom and
occasionally visited with her before or after class. She gave me the opportunity to interview her
through a group interview with Omario and Rory. I invited her to participate in the After School
Math Club (I will describe the context of the After School Math Club later in the chapter). but
she declined the invitation. Emily's mother declined an interview request.
Omario.
I also met Omario during my visits to the same fifth grade Littleview Elementary classroom
during the 2008-2009 school year. Omario identified himself as Native American, born and
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raised in the community surrounding Littleview and Hillside. Omario has four younger brothers,
two younger sisters, and an older sister. His older sister had also attended Littleview and
Hillside and was in high school at the time of the data collection. Some of his younger siblings
were attending Littleview. Omario explained that he spoke English at home, but noted that his
mother spoke some Spanish to other people. Omario was actively engaged in organized sports
both in school and in his community, playing basketball and baseball.
While at Littleview, I interacted with Omario while he worked with other students in
small group settings during mathematics time. I had the opportunity to conduct an individual
background interview with Omario at Littleview. I also observed Omario on three occasions
with three other students from Littleview while they prepared for their state standardized tests.
When Omario was at Hillside, I visited his mathematics classroom and occasionally visited with
him before or after class. Omario gave me the opportunity to interview him through a group
interview with Emily and Rory. I invited him to participate in the After School Math Club, but
this conflicted with his involvement in sports activities. Omario's mother, Melanie, did acccept
my interview request, and her voice is an integral aspect to this study.
Rory.
As with Emily and Omario, I met Rory during my visits to the same fifth grade
Littleview Elementary classroom during the 2008-2009 school year. Rory identified himself as
Native American, born and raised in the community surrounding Littleview and Hillside. Rory
has a younger brother and three younger sisters. Rory explained that he spoke primarily English
at home, but also spoke some Spanish. Rory was in the same class as Emily and Omario at
Littleview, but was in a different mathematics class at Hillside (although he was still with Mr.
Holland). In his free time, Rory enjoyed playing video games, going outside, and listening to
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music.
While at Littleview, I interacted with Rory while he worked with other students in small
group settings during mathematics time. I had the opportunity to conduct an individual
background interview with Rory at Littleview. I also observed Rory on one occasion with three
other students from Littleview while they prepared for their state standardized tests. When Rory
was at Hillside, I visited his mathematics classroom and occasionally visited with him before or
after class. Rory also agreed to a group interview with Emily and Omario. I invited him to
participate in the After School Math Club, but he declined this invitation. I did have the
opportunity to interact with Rory's mother when she participated in a mathematics workshop for
parents in the community. Unfortunately, we were unable to connect for an interview.
Sally.
I did not meet Sally until I began my visits to her sixth grade mathematics class in the
2009-2010 school year. Sally identified herself as Latina and was born and raised in the
Hillside/Littleview community. Sally has three older brothers and six older sisters, the youngest
of ten children. Sally indicated that she speaks mostly English at home, but at times her father
would speak in Spanish to her. When Sally was with her friends, siblings, and at school she
spoke English. She had attended five elementary schools before coming to Hillside. She had
been living out of state until she moved into the Hillside community two years prior to our first
interview. In her free time, Sally enjoyed playing soccer or video games with her brothers.
Sally started the academic year in another classroom, but switched to Mr. Holland's
classroom three weeks prior to our interview. I visited her mathematics class with Mr. Holland
and occasionally visited with her in class. Sally was one of the first participants to sign up for
the After School Math Club and was a regular attendee.
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Loraine.
I also did not meet Loraine until I began my visits to her sixth grade mathematics class in
the 2009-2010 school year. Loraine identified herself as Native American and was born and
raised in the Hillside/Littleview community. She has an older brother, a younger brother, one
younger sister, and two older sisters. Loraine noted that she spoke English at home, but her
parents would sometimes speak Spanish at home. In her spare time, Loraine was heavily
involved in the 4-H club, caring for pigs at her home, and entering the pigs she raised into local
competitions. While visiting her mathematics class, I would talk to her and occasionally help her
with her in class mathematics assignments. Loraine also volunteered to participate in the After
School Math Club and was a regular attendee. Loraine graciously agreed to an interview with
me about her mathematical learning experiences at Hillside. I was able to meet Loraine's father
and some of her siblings. Unfortunately, we were unable to connect for an interview.
Ms. Caroline.
I met Ms. Caroline in the Spring of 2009 through a mutual acquaintance. At the time of
my interview with Ms. Caroline, she had been completing her 2 nd year as an assistant principal at
Hillside. Her educational background is extensive, having worked in the district for 20 years,
teaching each of the grades from 2 nd through 8th. She has an educational background in bilingual
education and had a strong background as an academic researcher. Ms. Caroline is a White
woman who was not born in the Southwest, but has been living in the area most of her life. Ms.
Caroline was my first point of contact at Hillside Middle School and helped to facilitate my
introduction to the Hillside community by showing me around the campus and introducing me to
the staff and students at Hillside. Caroline introduced me to Mr. Holland and other staff and
teachers who helped me to feel welcome and were gracious enough to welcome me into their
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classrooms and utilize their spaces.
Melanie.
Melanie is Omario’s mother. I met Melanie through Omario and Ms. Caroline. Melanie
was born and raised in the community and has lived there her whole life. Like Omario, Melanie
attended Littleview and Hillside. She left high school when she became pregnant with Omario
and later earned her GED. She earned a degree in political science and at the time of our
interview had been working with her tribe as a social worker for 10 years. Melanie is the mother
of 6, including Omario, working and living in the community on her reservation.
Mr. Holland.
I met Mr. Holland through Ms. Caroline in the Fall of 2009. I was interested in visiting
Mr. Holland’s classroom because a number of students that I had come to know at Littleview as
fifth graders were now in Mr. Holland’s classroom as sixth graders. Mr. Holland is a White male
who was born in the Midwest in the 1950s. He had spent a significant number of years serving
in the United States Military. When he completed his time with the military, he attended a local
community college and earned his teaching certificate. Upon receiving his teaching certificate,
he began teaching at Hillside in the 1990s and had been teaching ever since. At the time I met
Mr. Holland, he was beginning his sixth year at Hillside. In requesting an opportunity to
regularly visit his classroom, I offered to help students upon Mr. Holland’s request or the
students’ request as they worked on their mathematical tasks. During times before, in-between,
or after periods, Mr. Holland and I would reflect about the class, often having discussions about
various approaches to the mathematical topics at hand and how to present this to the students.
Occasionally, Mr. Holland would ask me to contribute my thoughts on a particular topic during
his lectures.
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After School Math Club.
As a new researcher of Indigenous peoples coming from a community of Indigenous
peoples, I sought to honor my heritage by ascribing to an Indigenous research paradigm that
seeks to decolonize empirical research methods (Smith, 1999). In addition to offering any
requested assistance in the classrooms that I observed, I sought to resist the notion that I was
taking valuable information, ideas, and knowledge from the community without giving back to
said community. I chose to do so by starting and facilitating After School Math Club (ASMC)
offered to all sixth grade students at Hillside. After School Math Clubs were a key component of
CEMELA’s research agenda. These settings provided students opportunities to engage in
mathematical activities that were not limited by curricular standards but presented mathematics
in engaging and critical ways to offer alternative conceptualizations of mathematical knowledge
for students (Turner, Gutiérrez, Simic-Muller, & Díez-Palomar 2009; Turner, Gutiérrez, &
Sutton, 2011; Gutiérrez, Willey, & Khisty, 2011).
I recruited participants in the ASMC by visiting each mathematics class, briefly
explaining the purpose, and asked interested students to sign up on a sheet of paper. Students
were not required to participate in this study to participate in the ASMC. The ASMC took place
twice per week after school on Tuesdays and Thursdays starting on November 5, 2009. The
ASMC took place in the classroom of another teacher (who did not teach mathematics), who
volunteered his space for this activity. Refreshments were provided to help provide a more
relaxing atmosphere. There were roughly 8 students altogether who attended at least one ASMC
session. Attendance ranged from 1 to 6 students in each session. Two of the attendees, Sally and
Loraine, also volunteered to participate in this study and agreed to an interview.
During the ASMC sessions, I gave students the option of working on their mathematics
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homework assigned by their mathematics teachers or engaging in a mathematics activity that I
chose. Although I had several other ideas for mathematics related activities for students, I chose
to introduce the card game of SET!. I chose this game because it allowed for players from a wide
range of ages and mathematical experience to effectively play and enjoy. Follow up discussions
and activities can center on such mathematical topics as probability, set theory, and
combinatorics. This SET! game became the center piece of our ASMC activities. In Chapter 4, I
will discuss how Sally and Loraine in particular engaged in this activity in the ASMC.
Data Collection
There were three sources of data for this study: field notes from classroom observations,
field notes from the After School Math Club, and audio and video recorded interviews. I
documented classroom observations by writing field notes in pen in a composition notebook. All
interviews were semi-structured, took place in an available, quiet room at the school they were
attending at that time, and lasted approximately 40-60 minutes. All interviews were audio
recorded and transcribed in order to have an accurate record of our discussions. The group
interview with Omario, Rory, and Emily was also video recorded to ensure accuracy of the
speakers during transcription. See Table 2 for a summary of data collected from each
participant.
Classroom observations at Littleview.
I conducted classroom observations in a fifth grade classroom roughly twice per week
during the 2008-2009 academic year at Littleview Elementary. My visits took place during their
mathematics time slots. My visits were primarily observational, but I often interacted with the
students and at times helped facilitate small group activities when requested to do so by the
teacher. The teacher in this classroom helped me to identify Native American and Latinx
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students who he felt would be beneficial to my study. I then used his recommendations to seek
consent from these students and their parents. Field notes were taken to document key
interactions with the students or general observations about the classroom activities. I did not
have a framework or defined analytical lens during this visit. The primary purposes of these
visits were to gain experience interacting with elementary school age children in a mathematical
learning context and to establish rapport with the students and teacher in the classroom.
Classroom observations at Hillside.
I conducted Classroom observations twice per week (on average) from September 2009
to April 2010 during the mathematics blocks of Mr. Holland’s sixth-grade class, with each class
lasting about 50 minutes. I did not observe classrooms during testing periods. I was made
available as a resource for the teacher and the students during these observations and
occasionally worked with individual students or explained a mathematical idea or topic from my
own perspective to the class when requested by Mr. Holland. Field notes were taken with each
observation. In addition to providing assistance to the students and the teacher, the purpose of
these classroom observations was to document episodes involving the student participants and
the teacher that illustrated forms of agency and authority as well as instances of student
resistance and compliance during mathematical activities.
Individual interviews.
Two sets of individual student interviews were conducted. One set of interviews took
place with the three students who attended Littleview during the 2008-2009 school year: Rory,
Omario, and Emily. This set of interviews used a protocol developed by CEMELA that sought
general information about the student (e.g., schools attended, hobbies, activities at home),
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general mathematics classroom experiences, and the role of language at home and in their
mathematics class (see Appendix A).
The second set of individual interviews were conducted with the students at Hillside
during the 2009-2010 school year: Rory, Omario, Emily, Sally, and Loraine. I used a protocol
that was a revision from the protocol used for the interviews conducted at Littleview. This
revised protocol focused less on the roles of a second language and more on authority and
mathematical competency to better address my research questions (see Appendix A for the
protocol used). These interviews were audio recorded and transcribed to have a written record of
these discussions. Loraine and Sally were each interviewed once using the individual interview
protocol. Rory, Omario, and Emily were each interviewed three times, two of which were
individual interviews and the other being the focus group interview described below.
Focal group interview.
A focal group interview was conducted with the three participants attending Hillside who
had also attended Littleview. This interview with Rory, Omario, and Emily took place near the
end of the 2009-2010 academic year after each of them had been interviewed individually. The
group interview began with a series of mathematical tasks that were intended to be
straightforward with the purpose of generating mathematical discussions among the three student
participants. During my interactions with the students and during my classroom visits, I noted
differing perspectives between how students preferred to approach long division and fraction
operation problems and the approaches that the teacher and other students seemed to prefer. The
purpose of this interview was to provide students an opportunity to collectively share similarities
and differences in how they participated in mathematics at Littleview and at Hillside as well as
share their general mathematical and schooling experiences. This interview was audio and video
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recorded to have an accurate record of students' discussions (see Appendix B for protocol).
Parent interview.
An interview was conducted with Omario's parent Melanie toward the end of the 20092010 academic school year. This interview took place in Melanie's office off of school grounds.
This interview provided an opportunity for Melanie to share her personal mathematical learning
experiences, her thoughts on the mathematical and general learning opportunities and
experiences available to her son from a parent's perspective, and her general thoughts and
experiences on the relationship between the school, district, and the community as an insider,
being a member of the local community. In this sense, Melanie's voice provides a perspective
from the sociohistorical and community perspective regarding the mathematics education of
Native students at Littleview and Hillside (see Appendix C for protocol).
Teacher interview.
An interview was conducted with Mr. Holland, the sixth grade mathematics teacher at
Hillside. This interview took place in Mr. Holland's classroom during one of his free periods.
The interview with Mr. Holland took place toward the end of the 2009-2010 school year after
several months of classroom observations and interactions with me, the researcher. The purpose
of this interview was to provide an opportunity for Mr. Holland to share his personal learning
and professional experiences in the mathematics classroom, how he approached teaching
mathematics to sixth graders at Hillside, and challenges and expectations he faced as a
mathematics educator at a public school (see Appendix D for protocol).
Assistant principal interview.
An interview was conducted with Ms. Caroline, the assistant principal at Hillside. This
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interview took place just after the end of the 2009-2010 academic school year in her office at
Hillside. This interview with Ms. Caroline provided a perspective as a school administrator from
outside of the local community describing the approaches to general and mathematical teaching
and learning. Together, Mr. Holland and Ms. Caroline provide voices as members of the Hillside
professional community (see Appendix E for protocol).

Table 2: Participants’ presence in data collected
Participant

Data type(s)

Rory

1. Individual interview-Littleview
2. Individual interview-Hillside
3. Focal group interview
4. Class observations

Emily

1. Individual interview-Littleview
2. Individual interview-Hillside
3. Focal group interview
4. Class observations

Omario

1. Individual interview-Littleview
2. Individual interview-Hillside
3. Focal group interview
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4. Class observations
Sally

1. Individual interview-Hillside
2. Class observations

Loraine

1. Individual interview-Hillside
2. Class observations

Mr. Holland

1. Individual interview
2. Class observations

Melanie

1. Individual Interview

Ms. Caroline

1. Individual interview

Data Analysis
Data analysis was an ongoing process throughout the study, integrated with the
refinement of my conceptual framework. Each interview was transcribed from the audio
recordings. The qualitative data including my field notes and transcriptions of each of the
interviews are the basis of my data analysis. The process of analyzing data was influenced by
grounded theoretical methods of analysis (Charmaz, 2008; Strauss & Corbin, 1994; Wimpenny
& Gass, 2000) in that I used an inductive approach to collecting and analyzing data to identify
themes and to inform theory. I regularly reviewed multiple interview transcriptions together
with my developing conceptual framework. I utilized Scrivener word processing software
(http://www.literatureandlatte.com/) to organize and analyze data. This software aided me in
comparing multiple sources of text and audio, extracting salient parts of each interview, and
organizing these excerpts into themes (see Appendix F for a screenshot of software in use for
analysis). Table 3 describes each specific data type with the research subquestion(s) it
addressed.
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Table 3: Summary of Data Collection
Research Sub-Question

Data Source

a) How can we use identity to examine
how Native American and Latinx students
and their teachers describe doing and
learning mathematics in the classroom?

1. Student individual interviews
2. Focal group interview
3. Teacher interview
4. Field notes from classroom observation

b) How can we use identity to examine the
various influences on the mathematical
learning experiences of Native American
and Latinx students?

1. Student individual interviews
2. Focal group interview
3. Teacher interview
4. Parent interview
5. Assistant principal interview
6. Field notes from classroom observations

I first utilized my definition of normative identity conceptualized in the previous chapter
to identify excerpts from interview transcriptions that reflected notions about what students were
accountable for, who they were accountable to, and forms of agency they were to be able to
exercise. This process also involved instances where participants provided voices that were
indicative of their personal identities. In this sense, the identification and analysis of normative
and personal identities as told by the participants took place simultaneously and continuously in
conjunction with my field notes from classroom observations. The analysis first started with the
analysis of the transcriptions of the students’ background interviews and their focal group
interview, followed by analysis of the teacher, parent, and assistant principal interview
transcriptions. Throughout this analysis, I continually referred back to and re-analyzed
transcriptions and field notes as I revised emerging themes.
This continual reference back to multiple sources of data throughout the analysis was
influenced by the multilevel framework exploring the interplay of sociohistorical, community,
school, and intrapersonal forces in mathematical educational experiences offered by Martin
(2000). The constant reflection and reviewing the interplay of the various participant-to-
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participant relationships (keeping in mind that as the researcher I am a participant in this study)
is also indicative of an Indigenous style of analysis that utilizes an "intuitive logic" that is
inclusive of all of these relationships (Wilson, 2008).
First phase: Processing interviews.
After all interviews were transcribed, I read through each transcription starting first with
Mr. Holland’s and then each of the student interviews. Through each reading, I recorded notes,
comments, and questions about the interviews. At this point, my understandings of normative
and personal identities were still in development. This initial process consisted of identifying
what I considered salient excerpts from each interview that I felt described the nature of doing
and learning mathematics in the classroom. The selection of these excerpts was influenced by
my familiarity with notions of sociomathematical and social norms (Planas & Gorgorió, 2004;
Yackel & Cobb, 1996) along with notions of normative and personal identity introduced by
Cobb, et al. (2009). These salient excerpts were copied and pasted into folders corresponding to
each participant. That is, I made separate file folders in the Scrivener program for each
participant that contained salient excerpts from the corresponding interviews. With each salient
excerpt, I made notes as to why I chose this portion of the interview as an excerpt (see Appendix
F for a screenshot).
Second phase: Analysis of salient excerpts.
After identifying salient excerpts from each individual interview, I reviewed each set of
excerpts for each individual. During this second phase, I was interested in identifying instances
where participants described what it meant to be an effective doer of mathematics in their
classroom and what it meant for them personally to do or learn mathematics. Again, the intent
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here was to examine how the teachers and the students described what constituted the normative
identity, or what roles and obligations they understood needed to be fulfilled in order to be
considered an effective doer of mathematics in the classroom (Cobb, et al., 2009). To identify
excerpts that indicated the students’ personal identities, I highlighted instances in the interviews
where students expressed an alignment or resistance to what they understood as their classroom
obligations. These excerpts often included or were accompanied by an utterance indicating if
they agreed or disagreed with such obligations. For example, students saying, "I like" or "I don't
like" provided an indication of the extent of their alignment or resistance to their classroom
obligations.
Third phase: Identifying themes across notion of normative identity
After identifying excerpts from the interviews that described the normative identity and
excerpts that described the personal identities, I identified themes across collection of excerpts
describing the normative identity. To do so, I utilized the conceptualization of normative
identity from Cobb, et al. (2009) along with the notion of mathematical competence from
Gresalfi, Martin, Hand, and Greeno (2009). Together, this involved identifying themes of
accountability and themes of agency. Themes of agency were identified by examining ways in
which participants described to what extent students were able to exercise disciplinary and/or
conceptual agency in the classroom (Pickering, 1995). Themes of accountability consisted of
interview excerpts that described what students were accountable for mathematically and to
whom students were accountable (whom they had to convince) (Cobb, Gresalfi, & Hodge, 2009;
Gresalfi et al., 2009). After grouping together themes of agency and themes of accountability, I
identified trends and themes across the interview excerpts with respect to agency and
accountability. I then cross-referenced these trends with my field notes and highlighted entries
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from these notes that supported these trends described by the participants. In Chapters 4 and 5,
these are highlighted as vignettes and are intended to represent my perspective of the students’
engagement in the classroom.
Fourth phase: Themes across personal identities.
The next phase of analysis came in identifying themes across the personal identities.
This process first necessitated that I reviewed personal identities for each student. Reviewing
personal identities consisted of trying to describe the extent to which a student identified with,
merely complied with, or resisted their classroom obligations. I categorized students who
typically described little to no problems with aligning with the accountability and forms of
agency they were allowed to exercise as having identified with the normative identity. Students
who described issues with these notions of accountability and the forms of agency made
available to them were categorized as having merely complied with the normative identity.
Students who described instances where they purposely decided not to fulfill these expectations
or obligations were categorized as having resisted the normative identity. Chapter 4 helps to
describe the extent to which students identify with, merely comply with, or resist the normative
identity to help answer the first research subquestion.

Fifth phase: Analyzing the "why" for student resistance
The fifth stage of analysis sought to address the second research subquestion: How can
we use identity to examine the various influences on the mathematical learning experiences of
Native American and Latinx students? I addressed this subquestion by utilizing the multilevel
framework used by Martin (2000) and by utilizing my conceptualization of personal identity
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influenced by Sfard and Prusak (2005) and Cobb, et al. (2009). I utilized Martin's multilevel
framework by utilizing representative voices from the school perspective (teacher and assistant
principal interviews), community perspective (parent interview), and individual perspective
(student interviews). I sought to utilize interviews from multiple perspectives to highlight why
students resisted the normative identity, which is one of the goals in analyzing personal identities
(Cobb et al., 2009). Although I collected Rory, Emily, and Omario from their times at both
Littleview and Hillside, I chose to focus on Emily and Omario in the fifth chapter since I found
both of them demonstrated resistance of the normative identity while at Hillside.
To do so, I reviewed the transcriptions for the parent and assistant principal interviews
along with the transcriptions of the students' group interview and the individual student
interviews conducted while they attended Littleview. I identified salient excerpts from each
transcription and made notes as to why I felt each excerpt was significant. I again utilized
Scrivener to drag and drop these salient excerpts into various themes that arose from this review
process. The themes consisted of voices from multiple perspectives. That is, each theme could
consist of voices from any combination of student, teacher, parent, or administrative (assistant
principal) perspectives. I reviewed my field notes and highlighted excerpts from my field notes
that supplemented the themes arising from these interviews. The themes presented in Chapter 5
present interview excerpts that address both how the normative identity is constructed in the
classroom and why some students resist the normative identity.
Summary
In this chapter, I outlined the research methods for this dissertation study. In the previous
chapter, I introduced the notions of normative and personal identity (Cobb, Gresalfi, & Hodge,
2009; Cobb & Hodge, 2010) and Martin’s (2000) multilevel framework as the key sources for
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my conceptual framework for this study. The methods employed in this study reflect a
phenomenological approach (Creswell, 1998; Van Manen, 1990) and Tribal Critical Race
Theory (Brayboy, 2005) that seeks to value and highlight the voices and mathematical learning
experiences of Native and Latinx students. Through interviews, these experiences were collected
from the voices of Native and Latino students, a teacher, a parent, and a school administrator.
My own personal experiences as an observer and participant in the classroom environment are
reflected in this study through the design of the study, the conceptual framing, and during the
time of data collection. The use of multiple perspectives is rooted in calls for both a multilevel
framework (Martin, 2000) that seeks to better understand the various forces and the need for
perspectives influencing the mathematics educational experiences of Native and Latinx students
(Castagno & Brayboy, 2008). The analysis of the data I collected was driven by the
conceptualizations of normative and personal identities described at the end of Chapter 2 with
continuous reflection and continuous development and revision of identified themes as
influenced by grounded theory (Charmaz, 2008) and Indigenous methods of analysis (Wilson,
2008). In the following two chapters, I present the findings of this study.
Chapter 4 presents a discussion of the normative and personal identities as told through
the voices of the students and the teacher. I integrate my own observations from my field notes
to further expand on the themes presented that arose from the student and teacher interviews.
Chapter 5 takes a more integrated stance that highlights experiences addressing the various
influences on the development of normative identities from both inside and outside of the
classroom. Chapter 5 is presented as an interweaving of interview excerpts from two of the child
participants who attended Littleview and Hillside, the teacher, the parent, and the assistant
principal.
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Chapter 4: Normative and Personal Identities
In this chapter, I highlight the voices of the teacher and student participants regarding the
mathematical learning experiences of sixth grade students at Hillside. This is done by first using
field notes and interviews to illustrate how the students and the teacher describe what it means to
be an effective doer of mathematics in Mr. Holland’s classroom. This is referred to as the
normative identity in Mr. Holland’s sixth grade classroom. I then utilize excerpts from
individual interviews to highlight the personal identities from the perspectives of each of the
students. That is, the individual interviews are used to highlight the extent to which students
identify with or resist what their general and mathematical obligations are within their classroom.
Finally I describe instances where students engage in mathematics in contexts outside of their
mathematics classroom at Hillside. This is used to illustrate the ways in which students use,
learn, and engage in mathematical learning outside of the classroom contexts and that these ways
of learning and doing mathematics contrast with normative ways of doing mathematics in the
classroom. This chapter seeks to address the following subquestion of this dissertation: (a) How
can we use identity to examine how Native American and Latinx students and their teacher
describe doing and learning mathematics in the classroom? This chapter in particular will look at
similarities and differences in the experiences as told by five students and their sixth grade
mathematics teacher.
Normative Identity at Hillside
In this section, I use field notes and interviews to illustrate the normative identity in the
sixth grade mathematics classroom at Hillside. The normative identity describes the general and
specifically mathematical obligations that delineate the role of an effective student in this sixth
grade classroom at Hillside. To do so, I address the following: what students were accountable
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for mathematically, whom students were accountable to, and ways in which students could
express agency in the classroom (Cobb, Gresalfi, & Hodge, 2009b).
Accountability.
In this section, I describe what students were accountable for mathematically and whom
students were accountable to. I begin with highlighting excerpts from the interviews with Mr.
Holland and the students that describe what students are accountable for mathematically. That
is, I illustrate what students are to demonstrate to be considered an effective doer of
mathematics. I then highlight instances from student interviews that describe whom students are
accountable to. This involves a discussion that explores who is considered an authority within
the classroom and how that authority may be assigned or distributed. Doing so helps to explain
who students are expected to convince that they are an effective doer of mathematics.
What were students accountable for mathematically?
Something that struck Mr. Holland as a student was his experience with a mathematics
teacher who taught him the “why” behind mathematics as opposed to just going over the
procedures. For Mr. Holland, he experienced something that just “clicked” in his understanding
about mathematics. Mr. Holland talked about how this college algebra teacher inspired the way
he approached teaching mathematics.
Mr. Holland: My full focus on math is first simplicity to simplify the processes because
that was another thing my old teacher did. He always worked from a simplistic way and
he built on it. Building and building. And that’s what, yeah, if I try and try to find some
way to teach it simpler, I will do it. Even though it might not be totally mathematically
accepted by professors, I still try to do it that way because it’s the student that’s more
important to me than the way things are.
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Interview: 4/30/2010
Mr. Holland spoke positively of the experience of “getting it” or having something just
“click” in his mind that leads to understanding. When Mr. Holland talked about “simplifying the
process”, it seems as if he was talking about ways to teach mathematical content so that students
have the opportunity to experience the feeling of “getting it” or the moment of understanding
that he experienced as a college algebra student. Mr. Holland devised the content he wished to
present to his students with this in mind, choosing approaches and methods to implement in
mathematical tasks “even though it might not be totally mathematically accepted by professors”.
Simplicity in the presentation then becomes more important than a presentation that would be
valued by mathematics professors. Mr. Holland gave an example of how he will “simplify the
process” in the context of adding fractions.
Mr. Holland: Like for example if I take one-half plus one-third instead of finding the
least common denominator. I don’t do that. I just simply tell the students go like this. I
say put a fraction bar plus a fraction bar and I say multiply the denominators two times
three is six and then I say then all you do now is multiply the denominator by the
numerator of the other fraction [which] becomes three and the denominator times the
numerator of the other fraction becomes two; now you notice something. Now you got
common denominators. And now you can bring the six over there and then two plus three
is five. And you get five-sixths and that’s the answer. So I removed a step out of the
normal process. And that’s why I simplified it is what it is. And I called it “The Butterfly
Method” because it’s so simple.
Interview: 4/30/10
Rather than focusing on why we may want to find equivalent representations of the two
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summands, Mr. Holland offered a procedural approach with what he called the “Butterfly
Method”, where the students just have to multiply the denominators and each numerator by the
other denominator (see Figure 4.1).

Figure 4.1 Mr. Holland’s Butterfly Method
The goal of Mr. Holland’s method was to provide a series of steps that were easy for
students to remember and that lead to the correct answer. Interestingly, Mr. Holland’s Butterfly
Method did not bring attention to the “why” in the need to find common denominators when
adding fractions, but rather on how to arrive to a correct answer with as few steps as possible.
This supported the notion that memorizing an algorithm that was easy to remember and known
to produce a correct answer was preferable to an algorithm that required more steps, even if
those steps supported mathematical reasoning. “Simplicity” and “understanding” in mathematics
in this case tied to being able to remember the fewest steps needed to arrive at a correct answer
as opposed to the ability to justify the need for each step.
In their interviews, students reiterated that they are expected to “know how” or
“remember how” to solve certain mathematical problems or the steps of a particular procedure.
When talking about working with fractions in his mathematics class with his teacher Mr.
Holland, Rory talked about the approach in his class to working with fractions.
Rory: He told us that if we were gonna add them we have to do the Butterfly.
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Interview 2: 12/17/09
Rory mentioning that they “have to do the butterfly” method that Mr. Holland introduced
indicates that Rory understood this as an obligation for students to meet when adding fractions.
This obligation involved having to follow the procedure presented by the instructor that leads to
a correct answer.
Knowing how to solve a mathematical problem was also what Omario emphasized when
describing what it meant to be a good student in his classroom. Omario explained why he
thought his teacher thought that he was “good at math” by explaining what he was “supposed” to
do.
Omario: Cause I take all the notes I'm supposed to. And I know how to solve some of
the problems.
Interview: 03/16/10
Omario explained that he felt his teacher viewed him favorably as a mathematics student
due to “knowing how” to solve problems and taking notes that he was “supposed to”. The note
taking that Omario talked about consisted of copying the steps to solving mathematical problems
that his teacher wrote on the overhead during class lectures.
Emily made references several times to the need to take notes and the need to “pay
attention” to her teacher’s lectures. Emily commented on how she adjusted to the obligation to
take notes in the class while having to pay attention to what the instructor says.
Emily: There's something where I'll be trying to like take notes but then he starts talking
about something else and then he gets me all confused and stuff and like what? And then
he goes all the way back and does it again and I'm still confused. And I like we ask him
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questions and stuff like that. And then he tries to explain it the best he can but I'm still
confused.
Interview: 02/10/10
Emily talked here about the process of note taking and having to understand what the
teacher explains to the students when going over how to approach mathematical problems.
Emily described a concern that there had been difficulties when she tried to both take notes and
understand what her teacher was saying. When she shared that she got confused and asked a
question to her teacher to help clarify his points, she revealed that there was a need for her to
understand what her teacher was explaining. Having to do so sometimes coincided with the need
to take notes, both of which she considered important to being an effective mathematics student
in this classroom.
Both Loraine and Sally reiterated this notion of what it took to be good at math. When
explaining why she liked math and why she thought she was good at math, Loraine’s response
falls in line with the theme of “remembering” and knowing how to apply certain mathematical
processes.
Loraine: By remembering how to do it, adding, subtracting, multiplying.
Interview: 02/11/10
Loraine explained how she was good at mathematics by noting that “remembering how to
do” various operations were obligations needed to fulfill to be an effective mathematics student.
Sally below explained why she felt her teacher viewed her as an “excellent” math student.
Sally: Because [I’ve] been paying attention most of the time ... And, I always do my
homework. I never missed one assignment.
Interview: 03/01/10
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Sally tied being an “excellent” math student to her “paying attention” and doing her
homework. Interestingly, Sally was the only participant who noted “homework” as a means of
being successful in the mathematics classroom. It is unclear from this quote whether Sally
having “never missed one assignment” is an indication of a specifically mathematical obligation
or a general classroom obligation that she felt she had fulfilled to consider herself an “excellent”
mathematics student. This distinction is similar to the discussion in Yackel and Cobb (1996) that
attempts to clarify the distinction between social norms and sociomathematical norms.
Sociomathematical norms are different from social norms in that sociomathematical norms are
related to understandings of what “what counts as mathematically different, mathematically
sophisticated, mathematically efficient, and mathematically elegant in a classroom” (p. 461). In
the case of Mr. Holland’s sixth grade classroom at Hillside, there seems to be very little explicit
distinctions between social norms and sociomathematical norms. That is, it is difficult to clarify
what specifically constitutes mathematical sophistication.
There was little variance in my discussions with the teacher and the student participants
describing what students were accountable for mathematically in their classroom. Discussions
from both the teacher and the students typically described the need for students to “pay
attention” and “take notes” in order to be able to “know” or “remember” how to solve
mathematical problems. In my observations, there were occasional attempts from a student or
Mr. Holland to explore a “why” behind a certain process, procedure, or mathematical idea. I felt
that these attempts often led to such a different frame of thought that when the conversation of
“why” led to a point of confusion or struggle there was such discomfort from both the teacher
and the students that the exploration into the “why” was abandoned in favor of the processes
“that worked”. For example, I detail later in this chapter a vignette that describes an exchange
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between Emily and Mr. Holland where Mr. Holland’s explanation of a problem involved
detailing the steps needed to find a solution, while Emily tried to push for a discussion as to why
the process worked. The processes that students are to “know” or “remember” in order to solve
these problems were typically determined and presented by the teacher to the students. With
such an emphasis on the need to memorize various mathematical procedures, Mr. Holland tried
to “simplify” the mathematical procedures, which he felt made it easier for students to
remember.
Who were students accountable to?
In the previous excerpt Mr. Holland referred to the procedure for adding fractions as “my
Butterfly Method” acknowledging that he considered himself the owner of that method. This
further illustrates how authority was primarily held by the teacher. Since a significant amount of
the classroom activities required that students pay attention to his direct instruction, there were
limited opportunities for students to be considered authorities. There were times where Mr.
Holland verbally encouraged students to work in pairs or small groups of three. When students
did have the opportunity to work with each other, Mr. Holland explained that these small groups
would give students who struggled the opportunity to learn from students who did well in his
class. This strongly implied that there was a hierarchy of high achieving and low achieving
students, with high achieving students being assigned competency and authority. High achieving
students were often identified by their scores on their homework and/or by their ability to recall
the steps for given problems. Implications of such explicit hierarchical classrooms have been
critiqued in research, particularly in studies promoting the “detracking” of mathematics
classrooms through complex instruction (Featherstone, et. al, 2011; Langer-Osuna, 2015; Boaler,
2006; Boaler & Staples, 2008; Horn, 2007)
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In the following vignette from a classroom episode, Mr. Holland explained how he
expected students to work in pairs by using me to demonstrate a hypothetical interaction between
two students.
Vignette
During class one day, Mr. Holland wanted to pair students so that they could help each
other on their given mathematical task. Mr. Holland called me up to demonstrate to the
students how such a pair interaction would work. Mr. Holland started off pretending to
share an answer and told me to share a different answer from what he got. He then told
the class that he would tell me “Oh you see, what you did wrong was…” demonstrating
that he was expecting one of the two students in the pair to assume an authoritative role
by having a correct answer.
Field Notes: 11/10/09
In our demonstration of how a “pair share” might work, Mr. Holland explained that a
student who had the right answer would be able to help the student who did not have the right
answer indicating that at least one of the students in the pair would establish her/himself as the
student with the right answer and using that authority to show the other student the “correct” way
to do the problem. This also demonstrated that this hierarchical structure was determined by
who knew the correct ways to do a problem.
Mr. Holland talked about the time after students take the state’s standardized test as time
where it was difficult to keep students on task. Much of the time leading up to the state
standardized test was spent emphasizing the importance of the test and centralizing classroom
activities around test preparation. It was after this time where Mr. Holland talked about the need
to get “hands on” and provide a variety of lessons for his students. What this indicates is that Mr.
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Holland understood that the results of the standardized test were significant indicators of
mathematical competency as he explained here.
Mr. Holland: I don't mind standardized testing. I don't mind the pressure behind the
standardized testing. I think the students need to do it because if they have good math
skills then they will perform and do good on their standardized test. That has to be there.
Interview: 4/30/10
Mr. Holland’s statement that “if they have good math skills then they will perform and do
good on their standardized test” shows how much value was given to the standardized test as a
way to assign competency to students. This again reiterates the value placed on getting the right
procedures leading to the right answers as his primary way of determining who has “good math
skills” in his classroom.
Mr. Holland made it known that ultimately students needed to get correct answers as
mathematics students. In order to do so, students must be able to remember the steps to the
procedures that Mr. Holland presented in order to solve the given mathematical problems. To
better be able to remember these steps and procedures, students need to know their basic
addition, subtraction, multiplication and division facts and be able to pay attention and focus in
class. Essentially, the ones who were able to remember and present these procedures were
students who were viewed as having authority. Mr. Holland himself was an authority in that he
chose what procedures students were expected to know and remember. The students who were
able to “know” and “remember” these procedures gained authority by being placed in positions
where they are to guide other students through these procedures.
It would appear that Mr. Holland held a significant amount of authority, at least from his
perspective, by not only determining what procedures would be presented and used by students
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in the classroom, but also by determining which students would serve as peer mentors for other
students, explicitly pairing students so that one of the students is an “expert” who can help the
other student. From this hierarchy, it seems as if Mr. Holland would have students accountable
to him as an authority and then to students whom he has appointed as authority as well. These
descriptions of what students are accountable for mathematically indicate that Mr. Holland is a
person that students are accountable to. There did seem to be a mixed response in how student
participants viewed other students as potential persons of authority.
When talking about participating in whole class discussions, Sally talked about her
engagement in whole class discussions and why she liked to participate in those discussions.
Sally: Because you could, if you know the problem but you could still learn why you did
it wrong or how you did it right and teach the other how they did it wrong or right.
Belin: So who do you learn from when you're doing that?
Sally: The teacher.
Belin: The teacher? Okay. Do you ever learn from the other students?
Sally: No.
Belin: No? Why not?
Sally: Cause I'm usually the smartest one.
Interview: 03/01/10
Sally recognized how she was accountable to her teacher who would determine if she did
a problem “wrong or right” but did not seem to recognize other students as authority due to her
view that she was usually “the smartest one”. Evidently, Sally did not see herself as being
accountable to other students.
Rory, Emily, and Omario, however, all described how they viewed other students as
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resources. In contrast to Sally seemingly dismissing the role of other students as potential
resources for her mathematics learning, Rory described how he utilized other students’ help.
Belin: Do you ever get help from other students?
Rory: Yes
Belin: How do they help you?
Rory: They show me the right answer.
Belin: Do they show you how to do the work or just show their answer?
Rory: They show me how to do the work and then they tell me to do the problem and
then if I got it right they show me their answer.
Interview 2: 12/17/09
This quote not only reiterates how students were expected to know how “to do the
problem” in order to get the “right answer”. The “right answers” Rory spoke of were not
necessarily determined by Mr. Holland, but could be determined by other students. In this case,
Rory was expected to convince other students that he had gotten the procedure right.
Omario reiterated this point in stating how he could check his work with other students,
seeing them as authority also. Omario commented on why he liked to work in small groups with
other students.
Omario: Because there's like less people and then there won't be, something like they
usually have the right [answer],-like they usually have the same answer and stuff.
Interview: 03/16/10
Omario put an emphasis on the ability to check if he had the “same answer” as other
students indicating that students would occasionally place enough authority in others to trust that
another student will have a right answer. The nature of this process of convincing each other
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consisted of checking whether or not they have the same answer. Piecing this together with what
Rory stated, when students work with each other, they convinced each other by demonstrating
that they know how to solve a particular problem and then checking with other students to see if
they have the same answer.
Emily went as far as to infer that she at times sees other students as a more reliable
resource than the teacher. She also explained her preference to work with other students.
Emily: Yeah 'cause they [other students] work on it until you actually get it even if the
teacher like doesn't have it. Like they have to move on to something they tell the other
students like to help like us learn it more.
Interview: 02/10/10
Emily shared in this excerpt how at times other students are more able to help her when
the teacher is unable to help her when the teacher had “to move on to something”. There was a
greater shift in authority from teacher to other students from Emily’s perspective, particularly in
instances where the teacher “doesn’t have it” (in other words, have an explanation that Emily can
understand) or when a teacher was too busy having to “move on to something”. I will discuss
later in this chapter how her perspective on the value of utilizing other students as resources
seems to stem from her experiences as a fifth grade student at Littleview.
While there was a general consensus on what students were accountable for
mathematically, there was a broader, yet disjoint range of perspectives discussing to whom
students were accountable. These discussions centered on authority or whom students needed to
convince. Mr. Holland suggested that he structured his mathematical activities so that students
would be accountable to him. If he was convinced that a student was able to “remember how” to
solve mathematical problems, he placed authority onto that student to help other students.
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Student-to-student discussions were then based on who knew the right way or who had
the same answer. Amit and Fried (2005) described how such interactions based on one person
having authority over the other at times indicated a sense of empowerment for the student higher
in the hierarchy, as in the case of Sally. Such conditions led to discussions that did not center on
deeper conceptual understanding, but rather led to scenarios in which “one student will simply
listen and assent to the other, or, alternatively, will turn to a different authority” (p. 161). This is
problematic in the sense that students are not seeing them as partners collaborating in developing
rich understandings, but rather students asserting and deferring based on who is seen as an
authority in the group. Indeed, the interviews from Emily, Omario, and Rory suggest that
although they viewed other students as resources and authority, who controlled the dialogue was
primarily based on who knew the right way to do a problem or who had the same answer as
another person.
There was some discussion from Mr. Holland regarding the authority of standardized
tests and how much authority he places on those tests. The crux of standardized tests that base
mathematical competency on right or wrong answers align with the structures of authority and
accountability described in these interviews. There was a perceived value on the authority of
standardized tests which coincided with the structures where Mr. Holland emphasized procedural
knowledge. This suggests that there was another entity that students (and teacher) were held
accountable to. Namely, the standardized tests act as a faceless authority that students
understood they were accountable to. Chapter 5 will further discuss the role of standardized
tests in the classroom and the influence on students’ personal identities from the perspectives of
Mr. Holland, students, a parent, and assistant principal.
Forms of agency available for students to exercise.
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To describe the kinds of agency students were able to exercise, I will refer to the
discussions about both what students are accountable for mathematically and whom they are
accountable to. In particular, I will highlight how these structures of accountability and authority
lead to students being able to only exercise disciplinary agency, which Pickering (1995)
describes as the action by participants in a joint activity who carry out the established procedures
and methods of the discipline or experts in the discipline. This differs from conceptual agency in
which such methods, along with conceptual understandings are jointly explored through mutual
discussion and exploration.
In the previous discussion about “The Butterfly Method”, Mr. Holland presented his
method that he expected students to remember and repeat to him. This helps to describe the kind
of agency that typically afforded to students in this sixth grade classroom. Mr. Holland’s
approach to presenting “The Butterfly Method” is consistent with his general approach to
teaching for procedural knowledge. Mr. Holland described one of his typical classes.
Mr. Holland: They'd see first thing is they come in, students are sitting down and they're
working on the warm up while I am doing the attendance. Then after the warm up I get
their attention by saying "Gimme five". And then we'll go over the warm up and we'll
have a lesson. During the lesson I'll be using popsicle sticks or dice to randomly choose
people to answer the questions throughout class. And then at the end of the lesson we'll
have an assessment, an informal assessment. And the one that works the best is a “ticket
to line up” form of assessment. And what that includes is where I ask them to solve a
problem or do something. And then when they solve it they bring it to me and I look at it
and if they got it right then they go to line up ready to go.
Interview 4/30/10
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Mr. Holland’s description of a typical class is consistent with my observations in his
classroom. In Mr. Holland’s classroom, students were arranged in two rows all facing towards to
area of the classroom with the Promethean board and whiteboard where Mr. Holland presented
his lessons. The mathematical tasks and much of the written content was presented via the
Promethean board. The “warm up” often consisted of four to five problems that reviewed
content recently covered in previous classes. “Going over warm up” primarily consisted of Mr.
Holland asking for volunteers to present their answers. If no person volunteered, Mr. Holland
would explain the steps and the answer himself. The lesson consisted of Mr. Holland
introducing the mathematical topic and a series of tasks related to that topic projected on the
Promethean board. Mr. Holland then presented a method that led to the solutions of each of
these tasks, occasionally using popsicle sticks with students’ names on them to randomly choose
a student to answer a question that required an arithmetical calculation or recalling a step to a
procedure needed to complete the task. Students then were given time to work on given
mathematical problems in which they needed to repeat the methods presented by Mr. Holland.
Before leaving, students had to complete an “exit ticket” that consisted of one or two problems
that students needed to get correct in order to line up.
The authority during these typical classes was predominantly delegated to the teacher.
Mr. Holland chose what methods students were to implement for given tasks and determined if
students gave appropriate oral and written responses. In order to effectively remember and repeat
the steps to get the correct answers, students were expected to take notes, pay attention, and “stay
on task”.
Mr. Holland described what he had to do in order for students to meet their mathematical
obligations of remembering the methods and procedures that he had presented:
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Mr. Holland: You have to do, you have to do drill and kill. And that's what I do all the
time. I have and like for example when I teach the Butterfly Method. My Butterfly
Method. I give them a whole sheet of those to drill and kill. To get the method down.
Drill and kill, drill and kill they have to get it down so fast "oh I know" bam bam bam
they know the answer. And when I use the drill and kill it works perfect it starts to "oh I
know how to do this. No big deal" Then they start working it. And when you make it
easy you make it so that it's stuck in their psyche. You know what I'm saying? That's
what it is. And that's why when I teach, I have to make sure remember it's hard to
remember sometimes that when I'm teaching that I teach something simple first like this
addition problem of a fraction and then what I do I have to I have to make sure they have
to do that over and over and over, get the process down perfectly before I start to go to
the more complex. That's, that's what I do.
Interview 4/30/10
Students needed “to get the method down” and in order to do so, students need to go
through a series of exercises repeatedly. This indicates a strong emphasis on disciplinary agency
(Gresalfi, Martin, Hand, & Greeno, 2008). This aligns with the notion that focus, staying on task,
effort, and persistence leads to the mastering of a method or procedure, training the brain as if it
were a muscle. Students possessing the ability to “get it down so fast” that they can implement
the given method and get the answer at a fast rate is an indication of the type of competency that
was valued in Mr. Holland’s classroom.
The student participants and the teacher described the expectation that in order to be
considered an effective doer of mathematics in their classroom, they needed to be able to “know”
and “remember” the appropriate procedures to solve a given mathematical problem. In order to
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do so, they were expected to learn from some authority. That person of authority was determined
by whether a person knows the steps to an established method or procedure. The choice of said
established procedure was left to the teacher. In this case as the person at the top of the class
hierarchical structure, Mr. Holland made these choices based on what was easier for students to
remember that was known to produce a correct answer as a preferred method to choosing a
method that would supplement conceptual understanding.
The students acknowledged that they were expected to take notes and refer to other
students or the teacher in order to learn or memorize the steps to the established method or
procedures. The level of mathematical reasoning and thinking was minimal in efforts to
streamline the process from reading a problem and attaining a correct answer for that problem.
Students were then expected to bypass such explorations and meaning making and accept
established procedures and methods as “the” way in which they are expected to solve a problem.
This highlights that students were straying away from negotiations of meanings and conceptual
understanding and instead focused on obtaining the correct answers. Such structures primarily
afforded students opportunities to exercise disciplinary agency.
This section highlighted the normative identity in this classroom as described through
classroom observations and interviews with the teacher and student participants about what
students were accountable for mathematically, who they were accountable to, and the kinds of
agency that they are able to exercise. These data highlight what general and specifically
mathematical obligations delineated the role of an effective student in their classroom.
Mathematically, students were expected to “know” and “remember” established procedures and
methods that lead to the correct answer. Students able to do so were considered by both the
teacher and the students as being an authority in mathematics. Mr. Holland suggested that he felt
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students needed to convince him that they were able to remember the established procedures
before he assigned them authoritative status that other students would learn from. However,
students described a broader sense of whom they were accountable to. Each student
acknowledged their teacher as a person they are accountable to as students. Rory, Emily, and
Omario described how they at times felt accountable to other students while Sally rejected this
notion.
These student voices do not deviate far from characterizations of mainstream notions of
mathematics classrooms as emphasizing primarily memorization, procedures, and finding correct
answers to given problems. Such approaches have and can be characterized as a narrow
perception of mathematics that would be problematic for all students (e.g., Boaler, 2006; Boaler
& Staples, 2008; Gutiérrez, 2008; Lerman, 2001, 2006; Moschkovich, 2007b; Nasir & Cobb,
2007). As described earlier in this study, such narrow approaches to teaching and learning
mathematics have been described as problematic due to cultural and/or linguistic conflicts in the
contexts of Native American and Latinx learners since it limits opportunities for students’ home
cultural knowledge to feel valued in the classroom (e.g., Gonzalez, Andrade, Civil, & Moll,
2005; Gutstein, Lipman, Hernandez, & de los Reyes, 1997; Hankes, 1998; Lipka, Sharp, Adams,
& Sharp, 2007). In the discussions about students’ personal identities in the remainder of this
chapter and in Chapter 5, I will discuss how students navigated through their general and
specifically mathematical obligations in the classroom and to what extent students aligned with,
resisted, or merely complied with these obligations.
Personal Identities
While the normative identity described what students are obligated to do in order to be
considered an effective doer of mathematics in their classroom, personal identities describe the
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extent to which students identify with, merely comply, or resist their obligations in the classroom
(Cobb et al., 2009). In this section I present an analysis of the personal identities of the sixth
grade students at Hillside. In other words, I describe the extent to which students identified with
or resisted the normative identity outlined in the previous section. Structurally, such an analysis
would consist of descriptions of students identifying with the normative identity, a summary of
students who merely comply with the normative identity, and a discussion about students who
demonstrate resistance to aligning with the normative identity. However, I did not find that
students in this study merely complied with the normative identity. What I present here are
students who either identified with or resisted the normative identity. Personal identities are
discussed in more detail in Chapter 5, where the focus centers on why students resist their
obligations in the classroom.
To describe students’ personal identities, I utilize excerpts from their personal interviews,
notes from my classroom observations, and offer two vignettes from students engaging in
mathematics outside of Mr. Holland’s mathematics classroom. The goal of the vignettes is to
illustrate how students enacted different norms when participating in a setting outside of their
mathematics classroom at Hillside. Namely, I utilize a vignette describing how Sally and
Lorraine engaged in mathematics in the After School Math Club in following a discussion
describing students who identified with the normative identity in Mr. Holland’s classroom. I
also utilize a vignette describing an account of how Emily interacted with her peers as fifth grade
student at Littleview to follow a discussion on how Omario and Emily demonstrated a resistance
to the normative identity. A greater focus will be dedicated to Rory and Omario in the following
chapter, where their highlighted work will be more pertinent.
Students who identified with normative identity.
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In this section, I present a summary of students who identified with the general and
specifically mathematical obligations that delineate the role of an effective doer of mathematics
in their classroom. These students not only sought to fulfill these obligations, but viewed
fulfilling the need to know and remember mathematical procedures, be accountable to the
teacher, and exercise disciplinary agency as beneficial to their own goals in learning
mathematics. Generally speaking, these students expressed positive statements about the
obligations they needed to fulfill in the mathematics classroom. This is much like the notion of
designated identity introduced by Sfard and Prusak (2005) or stories about themselves that align
with the stories that constitute the normative identity.
Case of Sally.
Sally, a Latina student, described in her interview the confidence in her mathematical
abilities. Sally started the year in another teacher’s class but moved to Mr. Holland’s class in the
second semester to better accommodate her schedule. I found Sally to be consistently engaged in
the mathematics classroom, actively participating in whole class discussions, and often willing to
volunteer her answers. Sally did not attend Littleview, but did comment on some differences she
noticed in the way mathematics was taught at Hillside compared to her experience in fifth grade.
Belin: What about the ways they teach math? Was anything different or the same?
Sally: I think they teach it differently because the PEMDAS, the way they have the rules.
But it's easy when you get to know how to do it.
Belin: So, are you learning more rules here than when you're in fifth grade?
Sally: Yeah.
Interview: 03/01/10
Sally noted that there was a greater focus on “learning more rules” at Hillside, an
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indication that there was an emphasis on effectively memorizing procedures and algorithms.
Sally explained that she was learning more rules at Hillside than in fifth grade because she
already knew much of the material that was presented to her in fifth grade. Nevertheless, Sally’s
description of the process of learning the rules as “easy when you get to know how to do it”
suggests that she had an understanding that fulfilling the obligation to know the “rules” leads to
an “easier” experience when doing mathematics at Hillside. Sally described how she exercises
disciplinary agency (Pickering, 1995). After mentioning how mathematics can be “easy”, Sally
then explained what she does when mathematics gets difficult for her.
Belin: When does it get hard for you?
Sally: When they're trying to teach like a different thing. Then I would need help but then
I'd get used to it.
Belin: So what do you mean by..…
Sally: So they would have to teach me the problem before I get to know it.
Belin: Okay. So, how do you get used to it? How do you get used to a problem?
Sally: Just doing it over and over again.
Interview: 03/01/10
Sally placed the authority on others as well as the responsibility on others to “teach” her a
new problem. The strategy of doing a problem “over and over again” aligns with Mr. Holland’s
approach emphasizing rote repetition in the sense that in order to learn new methods or
procedures to solve mathematical problems, students need frequent repetition in order to become
effective doers of mathematics in the classroom. To clarify who Sally gets “taught” by, we
discussed whether she learned from the teacher, other students, or both. Recall this exchange
quoted on page 88.
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Belin: Who do you learn from when you're doing that?
Sally: The teacher.
Belin: The teacher? Okay. Do you ever learn from the other students?
Sally: No.
Belin: No? Why not?
Sally: Cause I'm usually in the smartest one.
Interview: 03/01/10
Sally sought first and foremost the teacher in her classroom as the primary resource, thus
indicating an understanding that the authority in the classroom is distributed to the teacher. She
also assigned herself some authority among other students in saying that she was “usually the
smartest one” in her classroom. This distribution of authority is consistent with the normative
identity described by Mr. Holland and with my observations where the teacher holds much of the
authority in the classroom. To better understand how Sally determined who is “smart” in
mathematics, I asked Sally what makes someone good at mathematics.
Sally: Well, they have to be interested in a subject like math to be really good at math.
Like they have to really be into math to learn more about it and, I think that's why.
Interview: 03/01/10
Sally suggested that a student needs to have an inherent motivation and “interest” in
mathematics in order to be “really good” at mathematics. Effectively learning mathematics then
requires motivation on the part of the student. One could frame this as Sally stating that students
must see the obligations-to-others to become good at mathematics as becoming obligations-toself as described by Cobb et al. (2009). Obligations-to-self refers to a learner seeing and sharing
the intrinsic values of fulfilling certain obligations as opposed to obligations-to-others as a
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learner seeing a certain obligation as being valued by only by others. Sally explained how she
felt she had fulfilled the mathematical expectations of her instructor.
Belin: In your opinion what does your teacher think of you as a math student?
Sally: I think an excellent math student.
Belin: Okay, so how do you, what makes you think that?
Sally: Because I don't get in trouble at all and I do my work.
Interview: 03/01/10
This demonstrates Sally’s understanding that staying out of “trouble” and “doing” work
are characteristics of “an excellent math student” in the classroom. The necessary obligations to
be considered “an excellent math student” are not described here in terms that are specifically
mathematical. That is, not getting in trouble and doing work can be considered obligations for a
class in any subject and are not specific to obligations one would see in a mathematics
classroom. Sally talks about some challenges she sometimes has in fulfilling those obligations.
Belin: So, what makes you think he knows that you're good?
Sally: Because I’ve been paying attention most of the time. Sometimes I get a little off
task. And, I always do my homework. I never missed one assignment.
Belin: So when you get off task what makes you get off task?
Sally: Just the people [who are distracting], like them talking, trying to talk to me.
Interview: 03/01/10
Sally again reiterated that “paying attention” and “staying on task” as well as completing
all of her assignments are obligations she needed to fulfill in order to be successful in her
mathematics class. Considering the sense of pride Sally exhibited when talking about paying
attention and getting good grades in her mathematics class, the general classroom obligations
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have become obligations-to-self, indicating that Sally had identified with the normative identity
authored in the classroom. From Sally’s perspective, there is little distinction between social
norms (referring to general norms, not strictly mathematical) and sociomathematical norms
(Yackel & Cobb, 1996). Sally struck me as a student who wanted to excel in school all around,
no matter the subject. What it takes to be a good student in Mr. Holland’s class is generally what
it takes to be a good student in any other class. When asked what she would change about her
classes, she replied “nothing” and that she liked it at Hillside.
Sally’s personal identity suggests that she has aligned herself to what she perceives are
the expectations needed to be successful in Mr. Holland’s mathematics class. Levenson, Tirosh,
and Tsamir (2009) illustrated three aspects of sociomathematical norms within a given classroom
community: teachers’ endorsed norms, teachers’ and students’ enacted norms, and students’
perceived norms. Although Mr. Holland seemed to endorse establishing the practices of
“explaining why” and “simplifying the process” as desired sociomathematical norms in his
classroom, Sally’s perceived norms as described in her interview lacked any kind of specification
of strictly mathematical obligations. It could be the case that Sally had not thought about what
was expected of her from a strictly mathematical sense during her interview. It could also be
possible that Sally’s viewpoints are reflective of the enacted norms in the classroom, where “not
getting into trouble”, valuing the teacher’s authority, and “paying attention” suits well for
success when there is consistent emphasis on procedural fluency (Kilpatrick et al., 2001).
Case of Rory.
I had known Rory since he was a student at Littleview. When I interviewed Rory as a
fifth grade student at Littleview, he described himself as “smart and talented” in reference to
himself as a mathematics student. Like the other two students from Littleview highlighted in this
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study, Rory found other students as resources and described his general and mathematical
obligations as obligations-to-self. One thing Rory mentioned at Littleview was his dislike of
long lectures, describing them as “really long and boring”. In his interview a year later, Rory
described similar sentiment about his mathematics class at Hillside.
Belin: So what are some things that you don't like about math class?
Rory: The way it's really, really long.
Belin: It's really, really long? Is it longer than before?
Rory: [nodded yes].
Belin: Okay. So, why is that hard? Why is that a problem?
Rory: Because, my brain just wanders off. And I can't focus all night.
Interview 2: 12/17/09
During my interview with Rory at Littleview, Rory mentioned how he enjoyed working
in groups in his mathematics class. At Littleview, I observed that students frequently had
opportunities to work in small groups through structured class activities explicitly requiring them
to work in groups. In the more recent interview at Hillside, Rory again described why he liked
working in groups.
Belin: Do you like to work in groups in your math class?
Rory: Yeah.
Belin: Ok, why is that?
Rory: Because we can talk to each other and mostly like it's okay if we, if one person
gets it wrong because there's two other people to help or maybe another person.
Belin: So, do you get to work in groups often?
Rory: Yeah.
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Belin: Yeah? As much or, or less than in fifth grade?
Rory: Much more.
Interview 2: 12/17/09
Rory stating that he works in groups “much more” in sixth grade at Hillside than he did at
Littleview contradicted my own observations as well as what Mr. Holland and other participants
shared with me. There were certainly fewer classroom activities that specifically required
students to work in groups. Rory’s comment was surprising to me since many students chose to
work at their own pace and occasionally compared their answers to students nearby. Rory still
found the opportunity to work with and seek help from other students.
Belin: Do you ever get help from other students?
Rory: [nodded yes].
Belin: How do they help you?
Rory: They show me the right answer.
Belin: Do they show you how to do the work or just show their answer?
Rory: They show me how to do the work and then they tell me to do the problem and
then try to got, if I got it right they show me their problem- their answer.
Belin: And how often do you help others?
Rory: Not really a lot often.
Belin: Why not?
Rory: Because. They don't want to listen.
Belin: They don't want to listen? So do you try?
Rory: Yep.
Belin: And what happens when you do?
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Rory: They can get it right.
Belin: What happens when they don't listen?
Rory: They get it wrong.
Interview 2: 12/17/09
Rory shared that he still sought help from and received help from other students. His
sentiments valuing other students as resources where they “share answers” had not diverged
from his interview at Littleview. What Rory is more blunt about here is how he identified
himself as a valuable resource for students. Despite his confidence in his own abilities, Rory
talked of other students not wanting to “listen” to him. The way that Rory designated his level of
authority as it pertained to mathematical competency is quite comparable to how Mr. Holland
asserted himself as the authority in the classroom. Nonetheless, Rory had utilized his friends and
classmates as primary resources in the classroom.
Belin: What happens when you don't understand something in class?
Rory: I ask them how to do the problem.
Belin: Who do you ask?
Rory: My friends and other people.
Belin: Do you ever ask the teacher?
Rory: [nodded yes].
Belin: How often do you ask the teacher?
Rory: Like once. Oh wait, I did twice only.
Belin: Twice all year?
Rory: [nodded yes].
Interview 2: 12/17/09
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Like Sally, Rory spoke with an aura of confidence in his personal mathematical abilities.
However, it is in their discussions of the role and authority of the teacher where Rory’s responses
seemed to differ from Sally. While Sally mentioned that she preferred to get help from the
teacher and not from other students, calling herself “the smartest one”, Rory sought help from
other students even though he talked about other students “getting it wrong” if they did not listen
to him. This helps to bring forth an issue of who students think can be good at mathematics.
Rory shared that “everybody” can be good at math provided that “they concentrate and they try
real hard”. When asked why he thought students do not try, Rory replied, “because they think
it’s too hard and they’ll never understand it”.
Case of Loraine.
Loraine is a Native American from the nearby tribal community. She did not describe
herself as very good at mathematics, yet she did not seem to dislike her mathematics class. She
was one of the few regular participants in the after school math club. Although she felt she
struggled in math class, she did not seem to get distracted in math class and worked towards
completing her work. She described obligations of not only herself but also the teacher in order
for her to effectively learn mathematics. When asked what her favorite subject in school was,
Loraine said “math” and then gave an explanation why.
Belin: Why do you like math?
Loraine: Cause you get to use your brain.
Belin: (Laughs) How so?
Loraine: By remembering how to do it, adding, subtracting, multiplying.
Interview: 02/11/10
Loraine described “using your brain” in her mathematics class as “remembering how to
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do it”, much like how the mathematical obligations were described in the discussion on the
normative identity in the classroom. Loraine used this as an explanation for her liking
mathematics, suggesting that Loraine was aligning the obligations-to-others to obligations-toself. Loraine mentioned that when they learn new material that they do not know how to do,
doing mathematics becomes difficult, a sentiment shared by Sally. Loraine talked of these times
as “confusing at first” but then she started “learning more and paying attention” more.
Belin: So what helps you to learn it more?
Loraine: Explain and giving good detail and showing me how to do it.
Belin: When the teacher did it?
Loraine: [Yes].
Interview: 02/11/10
Loraine confirmed that when learning new material becomes confusing, her strategy was
to give credence to the teacher so that the teacher can “explain” and show her how to do the
mathematical tasks at hand. Like Sally, Loraine viewed the teacher as the authority and a
resource to look to when she became confused. This is an acknowledgement that authority was
distributed towards the teacher. This aligns with the normative identity emphasizing the role of
the teacher as an authority in the classroom.
When asked if she liked to participate in class discussions, Loraine said “not all the
time”. I then asked when she liked to participate in her class discussions.
Loraine: When they're talking about something I know how to do. Yeah that's the only
time I like to participate.
Belin: And if you don't?
Loraine: I just sit down and listen to what the guys say. So I could learn how to do it.
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Interview: 02/11/10
While Sally actively participated and engaged in classroom by volunteering her answers
as a self-described “excellent math student”, Loraine chose to “sit down and listen to what the
guys say” and learn from others. While Loraine did indicate that she prefers topics are taught
using “one way”, she explained how such an approach could be taught more effectively in her
class. When asked how she would teach mathematics if she were the teacher, she answered.
Loraine: I would explain it more and stay on that subject for a couple of days. Instead of
like some teachers, they just do it one day and then they, like we have to learn something
else the next day. And it gets confusing cause sometimes I don't know how to do it and
they just move on. So I would just explain it more.
Interview: 02/11/10
Loraine’s view of the teacher as the authority in the classroom aligned with the described
normative identities that place the responsibility on the teacher to choose one method to present
to the students. While she described her teachers as having authority in determining what counts
as mathematics, Loraine felt that the way instructors deliver this content could be improved.
They are expected to remember, memorize, and implement the procedures given to them, yet her
teacher will introduce one topic one day “have to learn something else the next day” causing
“confusion” when the teacher had to “move on” to the next topic. When asked why she thinks
teachers did this, Loraine replied, “So they can get ahead on stuff”, demonstrating an
understanding of the pressures that the teachers face themselves in presenting material to the
students. What this illustrates is that Loraine wanted to be taught in a directive manner, whether
it was by the teacher or another student to support her learning. This aligns with the general
expectations of students in her classroom but also describes how this is not necessarily facilitated
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in a fashion where she feels she can be as successful as she could be in the mathematics
classroom.
This is not to say that Loraine placed the accountability entirely on others to determine
her success in mathematics. When asked if she thought she was good at mathematics, Loraine
shook her head, said no and tried to explain why.
Loraine: I don't know. I just don't think I'm good at math.
Belin: So what, what are some ways you can be good at math?
Loraine: By not watching TV and practicing.
Belin: So when you practice, do you do, do you do better in math?
Loraine: Yeah.
Interview: 02/11/10
Loraine indicated that “watching TV” prevented her from fulfilling some of her
classroom obligations. Saying that she needed to do more “practicing” aligns with the emphasis
on repetition as a means for helping students to remember steps and procedures as these are the
obligations needed to fulfill to become a successful math student at Hillside. Loraine
demonstrated that the obligations formulating the normative identities had become obligationsto-self indicating that she, like Sally, had identified with the normative identity.
Sally, Rory, and Loraine each indicated that the obligations that constituted the normative
identity aligned with their own approaches to doing and learning mathematics. Sally, Rory, and
Loraine each expressed “liking” being able to learn steps and procedures in their mathematics
class and work towards getting correct answers for their own well-being. This does not
necessarily mean that they viewed themselves as good students at mathematics. Loraine
described herself as “not very good” at mathematics, yet identified with what it took to be good
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at mathematics. Loraine attributed her not being good at mathematics as a result of her need to
put more effort and focus into her studies. Sally, Rory, and Loraine emphasized what they
needed to do in order to fulfill their general and specifically mathematical obligations and say
little that questions the values of these obligations.
Sally and Loraine in the After School Math Club.
Sally and Loraine were the only students in this study to participate in the After School
Math Club (ASMC). In their interviews, both Sally and Loraine described an alignment between
their personal perspectives on what constitutes an effective doer of mathematics and what their
general and specifically mathematical obligations are in their classroom. They both seemed to
agree that being an effective doer of mathematics required paying attention, following directions,
and being able to reproduce steps from an algorithm established by the teacher to produce the
right answers. Of the 5 Strands of Mathematical Proficiency described by Kilpatrick et al.
(2001), Sally and Loraine seemed to describe the strand of procedural fluency as the primary (if
not the only) way to demonstrate mathematical competence in their classroom. Procedural
fluency is described as the “knowledge of procedures, knowledge of when and how to use them
appropriately, and skill in performing them flexibly, accurately, and efficiently” (p. 121).
However, through their participation in the ASMC, Sally and Loraine seemed to show that they
were able to demonstrate proficiency in some of the other strands of mathematical proficiency as
they engaged in the ASMC activities. In the vignette highlighting the work of Sally and
Loraine’s, I describe how their engagement in the card game in the ASMC resulted in the
students not only becoming more comfortable in reasoning and justification, but voluntarily
posing mathematical questions and conjectures.
The first meeting of the ASMC took place on November 12, 2009. Sally was the only
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student to attend this first meeting. Three other teachers (non-mathematics teachers) also
participated to some extent in this first meeting. We used this opportunity to introduce her to the
game of SET, providing her an opportunity to get accustomed to the rules of the game. I helped
her to do so by laying out the cards and asking her “What do you notice? What are the features of
the cards?” which helped us describe the four varying attributes of the cards in SET: the shape of
the figures (a diamond, an oval, a squiggly shape), the number of the figures (one, two, or three),
the fill of the figures (empty, striped, or filled), and the color (purple, green, or red). This led into
a discussion about what constituted a “set” in this game: a set consists of three cards in which we
can describe each of the four attributes (shape, number, fill, color) of the three cards as either all
being the same or each being different (see Figure 4.2 for examples).
The game is played by arranging 12 cards out at a time for all players to see. When a
player identifies a SET, that player says aloud “Set” and points out the three cards that constitute
a set. Those three cards are removed by that player and the three cards are replaced by new cards
from the set. The players play through the deck until no further sets can be identified. The
player who has identified the most sets wins the game. When playing SET in the ASMC, I asked
Sally each time she thought that she had identified a set to explain why the three cards that she
identified constituted a set. Sometimes this led to a confirmation that she had a set, other times
this led to a realization that she did not have a set.
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Figure 4.2 Examples of Sets from SET instructions4
The next ASMC meeting was better attended with 5 students total including Sally, as
well as several other teachers who came in and out of playing in the group. I had Sally explain
to the new participants how to play the game. As she explained, she described the game as “not
even like math!” (Field notes, 11/12/2009). Sally’s interview showed that she was extremely
confident in her ability to do mathematics in the classroom setting, but she also took over this
particular meeting with confidence in teaching others how to play the game. Sally even
challenged other teachers who were playing to explain why they had a set (Field notes,
11/12/2009).

4

This is an image taken from the SET instructions available for download at
http://www.setgame.com/sites/default/files/SET%20Instructions%20-%20English.pdf Copyright © 1998, 1991
Cannei, LLC. All rights reserved. SET® and all designated logos and slogans are registered trademarks of Cannei,
LLC
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Sally’s confidence contrasted somewhat with Loraine’s first experiences with playing
SET. Like Sally’s first experience, Loraine was the only student present on her first day
participating in the ASMC. As she learned to play the game with me, she demonstrated
hesitance each time she though that she had identified a set, looking at me and then another
teacher. Each time she asked me, I asked her to recall the rules of what constituted a set.
Eventually she started to check each set on her own to determine if she had a set or not (Field
notes, 11/19/2009). There was also indication that in this first meeting, Loraine was working to
determine what level of authority I had and what level of authority she had. There were several
instances where Loraine had identified a set and I asked her “Why?”. In doing so, she assumed
that I was letting her know that she was incorrectly identifying a set, when I actually wanted her
to get used to explaining her reasoning out loud. Although this was not a classroom setting,
Loraine seemed to be going through the process of identifying and understanding the
sociomathematical norms in this specific context of working one-on-one with an adult in the
After School Math Club (Yackel & Cobb, 1996).
The most interesting contrast between Sally and Loraine’s descriptions of their personal
identities and my observations of their engagement in the After School Math Club came in the
next ASMC meeting, where Sally, Loraine, and two other students came to participate (Field
notes, 11/19/2009). In this meeting, I told the students that in collecting the materials from the
prior meeting, I may have been hasty in collecting all the cards for SET and that I was not sure if
I had all of the cards in the deck (which was true). The task I assigned to the students was to
determine how many cards were in a deck of SET and to check if we had all the cards. The
students’ discussion first centered on deciding on a strategy to count the cards, with the group
agreeing to decide to count the number of cards with a squiggly shape first. The initial struggle
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was trying to determine how many squiggly cards there should be in the first place. Aside from
the group, Sally had sketched a tree diagram and took me aside to show me (Figure 4.3).

Figure 4.3 Replication of Sally's Tree Diagram
Sally’s tree diagram very much resembled the diagrams of a mathematician’s diagram
sketching out a combinatorics problem. Sally’s diagram effectively outlined all the possible
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ways a squiggly card could vary in its other features: color, fill, and number. I asked Sally to
explain her diagram to the other students. As each of the other students understood the diagram,
they began to explain out loud to other students who had yet to understand the diagram. Once all
of the students were convinced, they determined that there had to be 27 squiggly cards. When I
asked how we can determine the number of all the cards in the deck, another student quickly
pointed out that since there were three shapes total, they could apply the same tree diagram to
each of the other two shapes. Multiplying 27 by 3 would get them 81 total cards (Field notes,
11/19/2009).
As a researcher-participant in this setting, it is difficult to say if the students in the ASMC
respected Sally’s diagram and her explanations because they respected the mathematical quality
of her diagram and explanations or if they gave Sally credence due to a perception that I had
validated her diagram and explanation. Nonetheless, I noted that in this particular activity
students in the ASMC were willing to contribute ideas, listen to the ideas of others, and
demonstrate the ability to generalize a finding without feeling the need to repeat a process over
again. In terms of the aforementioned five strands of mathematical proficiency, Sally, Loraine,
and the other students demonstrated the ability to participate in an activity emphasizing the third
and fourth strands: strategic competence and adaptive reasoning. Strategic competence refers to
“the ability to formulate mathematical problems, represent them, and solve them” (Kilpatrick et
al., 2001, p. 124) while adaptive reasoning refers to “the capacity to think logically about the
relationships among concepts and situations” and includes “knowledge of how to justify the
conclusions” (Kilpatrick et al., 2001, p. 129). Students collectively engaged in the formulation
and understanding of how to represent the problem, first focusing on one shape. Sally then
represented the problem through a diagram. After an effective justification of the diagram by
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Sally, the students understood that this justification was extendable to the other shapes in the
deck, thus were able to conclude their final answer. This activity culminated in students dividing
the cards by shape and counting the number of each shape. The focus was not checking to see if
their conclusion was right (they were already persuaded that there needed to be 81 cards), but
rather on whether or not I had all the cards in my deck of SET.
The most significant interaction in this particular meeting did not come during the
problem solving part of the activity, but in the snack break that followed the conclusion of this
activity. I handed out snacks to the students with the intention of letting them have an
opportunity to casually interact with each other outside of an academic classroom setting. As we
sat eating our snacks, I noted the following brief exchange between Loraine and Sally:
Loraine: So Sally, what if some of those were different. Like if there were two [features]
instead of three. Would that tree still work?
Sally: Yeah, you just make these [branches] two instead of three.
Field Notes: 2/19/2010
For Loraine, this exchange indicated that she viewed Sally, not a teacher, as an authority
in this activity. This was also an activity that did not emphasize a procedure or was directive in
nature. In Sally’s case, it was not a teacher who directed her to a method for her to adopt and
utilize. Rather she developed a solution, owned the idea, and was seen as a resource by her
peers. The fact that Loraine asked Sally a question that posited a slightly varying scenario
without prompting by any other authority indicated that Loraine herself was invested in the
process of problem solving. Loraine and Sally each expressed both a desire to and an ability to
engage in formulating and solving mathematical problems by taking a partial solution to the
problem (counting the squigglys), understanding how this process can be generalized to solve the
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entire problem, and upon reflection, expressing genuine curiosity over variations of the problem
and consequential solutions. This is evidence of Loraine and Sally not only further
demonstrating strategic competence and adaptive reasoning, but also productive disposition,
which refers to “the tendency to see sense in mathematics, to perceive it as both useful and
worthwhile, to believe that steady effort in mathematics pays off, and to see oneself as an
effective learner and doer of mathematics” (Kilpatrick et al., 2001, p. 131).
Given Sally’s exclamation in an earlier meeting describing this activity as “not even
math”, it is unclear to the extent that Loraine and Sally recognize their engagement in this
activity as “doing mathematics”. Yet, there is a clear contrast from the way both Sally and
Loraine describe their passive approach to learning and doing mathematics in the classroom
(where they are dependent on memorizing steps introduced to them by the teacher) and the way
they seemed to take active approaches to finding solutions in this alternate context. These
ASMC meetings did not quite materialize into something with consistent attendance and
participation, so this type of interaction was far from typical of these gatherings. Yet the contrast
in their level of engagement and investment in the problem seems to indicate that placing them in
a setting that did not require an alignment with the normative identity established in their
classroom helped to provide an opportunity for Loraine and Sally to demonstrate mathematical
proficiency in some of the other five strands (Kilpatrick et al., 2001).
Students who resisted the normative identity.
In this section, I present a summary of students who demonstrated some resistance to the
normative identity. These moments of students’ resistance are not only described through
observed active disengagement from classroom activities and obligations, but also through their
own critiques of the normative identity. When I state that these students demonstrated resistance
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of the normative identity, I do not mean to portray them as being resistant of all mathematics
activities. Rather these voices revealed some complexities highlighting both what Omario and
Emily like, or have liked before, about doing mathematics and what aspects of the normative
identity they disagreed with. The vignette includes a description of Emily engaging with two
other students in her fifth grade class at Littleview. This vignette is used to illustrate an instance
where she engaged in a meaningful dialogue with two other students, reasoning through
conflicting answers, resulting in a learning opportunity for Emily. This provides a greater
context to the nature of Emily’s mathematical learning experiences as a contrast to her
experiences in Mr. Holland’s classroom at Hillside.
Case of Omario.
While at Littleview, I found Omario to be one of the more diligent and consistently
engaged students during classroom mathematics activities. As a student at Littleview, I thought
Omario did little to demonstrate that he was merely complying or resistant to his classroom
mathematical obligations. Omario rarely found himself in trouble with the teacher and engaged
with energy. At Hillside, I found Omario to show more and more signs of disengagement and
resistance to his general classroom obligations. There were times when I visited where Omario
was being disciplined for not following classroom rules or orders and was placed at a desk apart
from where the rest of the class was sitting. I had tried to recruit Omario to participate in the
after school math club. While he showed interest, he ultimately chose to participate in the
school’s sports programs. My interview with Omario provides some insights about his
experiences in mathematics at Hillside.
Belin: What is different about being in sixth grade than from being in fifth grade?

120
Omario: The teachers are more stricter and stuff and you have to pay attention more.
And it's more homework and stuff.
Belin: So what do you mean by stricter?
Omario: It's like, they have a kind of students and, and then sometimes they get stressed
out so if you like do something bad they'll, they'll get you out of class quickly and stuff.
Belin: So you think it's cause they get stressed out?
Omario: Yeah like cause they had like all kinds of students in the day.
Interview: 03/16/10
Omario shared how he had noticed that his teachers in sixth grade were “stricter” and
required students to “pay attention” more. Interestingly, Omario spoke from the perspective of
the teachers by reasoning that the reason teachers need to be strict is due to getting “stressed out”
from the large number of students they need to work with. It is not clear from this excerpt
whether Omario viewed teachers being “stricter” and students needing to “pay attention” more as
problematic, but he did offer explanations behind the teachers’ need for that approach. In the
following excerpt, Omario talked about how his obligation to pay attention had affected his
experience as mathematics learner.
Belin: Do you think you're the same student now than you were last year in math?
Omario: Kind of.
Belin: What do you think is the same and what do you think is different about the way
you are as a student?
Omario: I still like math and then I still see the same stuff but sometimes I don't, it's
[harder] for me to pay attention in sixth grade more than it was in fifth grade.
Interview: 03/16/10

121
Omario here, like the other participants in this study, acknowledged that “paying
attention” is an obligation that he needed to fulfill as student. Although he recognized this
obligation, Omario noted that he had more trouble fulfilling this obligation in sixth grade than
when he was in fifth grade. When I asked Omario if he thought his teacher in fifth grade was
strict, he said “not that much” because the students knew “how to act already”. This suggests
that Omario saw other students as problematic for the teachers, which necessitated a stricter
approach to the classroom. Omario described how students are not fulfilling their general
classroom obligations by not knowing “how to act”. As with Sally’s personal identity, there is
little to no distinction between what Omario describes as general classroom observations and
specifically mathematical observation. This suggests that while at Littleview, students had a
greater understanding of the general classroom obligations they needed to fulfill and for the most
part fulfilled them. The responsibility and accountability is placed here on the students to know
“how to act” in the classroom. This may possibly be due to the differences in structures of
elementary (one primary instructor for all subjects) and middle school (different teachers for
each subject).
Omario mentioned that he had fewer opportunities to work in groups in sixth grade,
conflicting with Rory’s assertion that he worked a lot more in groups in sixth grade than in fifth
grade. When asked if he preferred to work in groups or in whole class discussions that they were
engaged in most of the time, Omario replied that he liked to work in groups more.
Omario: Because there's like less people and then there won't be, something like they
usually have the right answer-like they usually have the same answer and stuff.
Belin: Oh, so you get to compare your answers with other kids?
Omario: Yeah.
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Interview: 03/16/10
Omario still placed value on having opportunities to work with other students. In sixth
grade, his response focused more on how working with groups gave him the opportunity to
compare his answers with other students. This contrasts with his answer from his background
interview at Littleview, where he talked about having the opportunity in groups to help others
“figure out the answer” or to have other students help him with the methods they used to find
answers (Background Interview, 03/12/09). The manner in which group work is done at Hillside
is more along the lines of students comparing their answers with other students.
This is not to say that Omario no longer valued the role of explanation in doing
mathematics. There was little said by Mr. Holland and little from the classroom structure to
suggest that explanations were part of the general or specifically mathematical obligations in the
classroom. Many of the obligations centered on students’ need to focus, pay attention, and know
the procedures that determine the right answers. Yet, Omario consistently referred to a need for
participants in the mathematics classroom to “explain” when discussing mathematics.
When asked if he could change anything about his mathematics class, Omario said that
he would like to “do more stuff and not just take notes the whole class”. Omario referred to his
obligations to take notes, which was viewed as part of the students’ obligation to focus and pay
attention. I asked Omario if he thought that taking notes helped him in mathematics class.
Omario: Yeah, kind of.
Belin: How does it help?
Omario: Cause if you keep going over the notes you understand it and stuff. And, and,
you like, you can explain it sometimes in the notes.
Interview: 03/16/10
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Omario’s response as “kind of” in describing the extent to which he thought that taking
notes helped him in mathematics class suggests that he does not necessarily see taking notes as
beneficial to his learning. This indicates that he viewed note taking more as an obligation-toothers and that he was merely complying with this expectation. However, Omario talking about
note taking as an opportunity to “explain it sometimes in the notes” was not an obligation
explicitly emphasized in his classroom. When students were directed to take notes, Mr. Holland
would write an “N” with a circle around it and said aloud “Now, write this down”. The notes he
had students write down often included a set of rules or procedures or an example of a worked
out problem. With Omario saying “you can explain it” indicates that he was talking about
himself or another student having the opportunity to “explain” something in his notes even
though this was not something that the teacher directed students to do.
When responding to questions about what he thought constituted an effective doer of
mathematics, Omario consistently talked about explanations as an indicator of a good
mathematics student. When asked to describe what makes someone really good at mathematics,
Omario described some indicators that he looked for.
Omario: They know how to like do all the problems and they remember, they remember
how to do it. And they know how to explain it and stuff.
Interview: 03/16/10
Describing someone who “knows” how to do problems and “remember” the processes
that were required by those problems are in line with the normative identities told by the teacher
and with most other students’ understandings of their obligations in the classroom. What was
not supported in the normative identities was the expectation or obligation to “explain”
suggesting that this is something that Omario himself values. Knowing how to “explain” in this
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case could just mean that Omario was saying that students should know how to say aloud the
steps of a procedure. However, Rory, Omario, and Emily (as will be described shortly) all made
some reference to some expectation that dialogue amongst the students as integral to their
learning. This is supported by my observations of their engagement in mathematical tasks at
Littleview. These three students from Littleview seemed to be giving indications that they had
been adjusting to new sociomathematical norms that did not require a greater level of reasoning
and justification as they had become accustomed to at Littleview. This will be explored in
greater detail when looking at the vignette featuring Emily’s mathematics work at Littleview
featured later in this chapter. Either way, this indicates that Omario had a somewhat different
notion of what constituted being an effective doer of mathematics than what was illustrated by
the classroom’s normative identity. That is, Omario’s description of what it means to be an
effective doer of mathematics entails more than what is emphasized in the classroom.
Belin: Do you think you're good at math?
Omario: Sometimes.
Belin: So how do you know when you're good?
Omario: Like when I know the answers and I know how to explain it.
Interview: 03/16/10
When Omario answered this question as a fifth grade student at Littleview, he gave a
similar response saying that he “usually knows all the answers”. As a sixth grade student,
Omario added that being good at mathematics also entails knowing “how to explain”. Again,
these questions and responses are framed so that Omario was talking about his own perspective
on what he thinks an effective doer of mathematics must be able to do. This was clarified more
so when he was asked what he thought his teacher thought of him as a mathematics student.
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Omario:- I think he thinks I am really good at math and stuff.
Belin: So why do you think that?
Omario: Cause I take all the notes I'm supposed to. And I know how to solve some of
the problems.
Interview: 03/16/10
Omario was asked to reflect from the perspective of his teacher and describe what his
teacher might think constitutes a good mathematics student. Rather than talking about his ability
to explain, Omario said that his teacher probably thinks he is good at mathematics because he
“takes all the notes” he is “supposed to” as well as “know how to solve some of the problems”.
Omario’s response suggests that he realized that his teacher is not judging his ability to succeed
based on his ability to explain, but rather only on whether he took notes and demonstrated that he
knew how to solve problems.
Omario’s responses show that he had certain ideas and expectations of what an effective
doer of mathematics should be able to do. Namely, effective doers of mathematics should be able
to explain their work. This type of expectation went beyond the disciplinary agency that students
most often exercised in Mr. Holland’s class and demonstrates an understanding of mathematics
beyond procedural fluency. Rather, Omario was expressing that he valued opportunities to
exercise conceptual agency and approaches to mathematics that promote conceptual
understanding and adaptive reasoning along with procedural fluency (Kilpatrick et al., 2001).
From Omario’s perspective of normative identity, students can hold authority and students would
be expected to exercise some conceptual agency by showing that they can offer explanations of
their work.
It would appear that Omario had ideas and perspectives on being an effective doer of
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mathematics that are not reflective of the normative identity told by the teacher and other
students. That is, Omario’s expectation that effective doers of mathematics should demonstrate
that they can explain their work and display some level of conceptual understanding is not an
obligation included in discussions about what the general and specifically mathematical
obligations are in the classroom. In other words, some of Omario’s obligations-to-self do not
explicitly align with general or mathematical obligations in the classroom. These notions of
accountability in the discussion of the normative identity describe how students are held
accountable mathematically by producing a correct answer as a result of following a correct
procedure. Omario noted that personally, a student should also “know how to explain it” a form
of accountability that was not addressed when students discussed the classroom obligations.
Mr. Holland’s approach to teaching mathematics, as was discussed earlier, often entailed
Mr. Holland choosing or developing a procedure that would produce a correct answer for a given
mathematical task. Mr. Holland would then present that method that he expected students to
write in their notes and reproduce to find the answers. For instance, Mr. Holland developed a
method intended to help students to remember how to find the product of two fractions. Mr.
Holland had students extend their index finger over their middle finger (like holding up a
sideways “peace” sign) so that both fingers were parallel to the floor and move these two fingers
across from left to right. Mr. Holland had students do this so they could remember to multiply
straight across when multiplying fractions.
During one of my classroom visits, I noticed Omario had been sent out of Mr. Holland’s
class for disciplinary reasons. I asked Omario why he had been sent out and he said it was
because he did not move his fingers back and forth like Mr. Holland was requiring each student
to do during a whole class discussion. I asked Omario about this incident during his interview.
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Belin: So how come you weren't doing that?
Omario: I don't know. I forgot why I was doing that.
Belin: Do you think, do you think that helps when you do that?
Omario: No.
Belin: No? Why not?
Omario: I don't know I just, this doesn't, it's not really doing nothing just going like this
[doing the aforementioned gesture]. But I remember he told us to do this ‘cause he told us
to multiply it straight across. Yeah, instead of addition.
Belin: So do you have another way of doing it or do you just don't like his way?
Omario: Yeah. I don't just don't like going like this [again, doing the gesture]. I don't
know why.
Belin: But was he having everyone do that?
Omario: Yeah.
Belin: So why do you think he tries to have everyone do that?
Omario: Cause he says it helps.
Interview: 03/16/10
Omario acknowledged that he was refusing to follow his teacher’s instructions to move
his fingers back and forth. He also acknowledged that his teacher was having everyone do so
because “he says it helps”. Omario described this as “not really doing nothing” suggesting that
Mr. Holland’s method did little to help Omario remember to multiply straight across. Evidently,
Omario was resisting his classroom obligation. Although Omario did not explain why he was
choosing to resist other than “it’s not really doing nothing”, Omario demonstrated that he
understood the reasoning behind the obligation and that he did remember to “multiply it straight
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across” when multiplying fractions. I would argue that Omario did not consider Mr. Holland’s
method for multiplying fractions as a sufficient form of explanation. At the very least, Omario
did not consider this particular method as useful towards furthering his understanding of
arithmetical operations with fractions.
Case of Emily.
While at Littleview, I found Emily to be an outgoing person who loved to talk with other
students. She made an impression on me in her interview when talking about how she liked
mathematics because she got to share her “second opinion” and help other students by “proving
them wrong,” demonstrating how much Emily identified with approaches to mathematics that
emphasize social interaction, reasoning, and justification. More so than other students
interviewed at Littleview, Emily spoke of how she enjoyed working with her friends and
classmates and having the opportunity for “argument” in the classroom. Emily certainly viewed
herself as someone who could hold authority in mathematics in describing how she can use
“proof” to show when a student is wrong or when she is right. Emily also discussed how
teachers who emphasized lecture based approaches made her “more dumb”. I found that having
the opportunity to exercise conceptual agency, emphasizing conceptual understanding, holding
authority during mathematical activities in the classroom, and having the opportunity to interact
with other students were significant influences on Emily’s positive experiences doing
mathematics at Littleview.
Emily at Littleview.
This vignette comes from my observation of Emily and other fifth grade students as they
engaged in a group activity at Littleview. The students were told by their teacher to work in
pairs on standardized test prep questions. In the following episodes, Emily and another student
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(who will be referred to as Student 1 since I did not have consent for this student) are working as
a pair at one end of the table while Rory and another student (Student 2) are working together at
the other end. The practice questions for the standardized test they worked on were multiple
choice. The questions came in sleeves and the students were not allowed to write directly onto
the prep materials. The students worked through the problems on their whiteboards and then
recorded their answer on notebook paper to be turned in to their teacher. Unfortunately, I was
not able to obtain copies of the problems these students were working on. The description below
of the problem that the students were working on came from the video recording of this activity.
In the following excerpt, Emily and Student 1 are working on a problem that includes a
table of paired numbers under an ‘In’ column and an ‘Out’ column. Rory is working on another
set of problems with another student. The set of problems required that students figure out the
missing value in a given table that contained values under two columns labeled “In” and “Out”.

In

Out

16

21

68

73

100

105
49

Figure 4.4: Input/Output task at Littleview
[Emily is writing silently on the whiteboard while Francine is watching her work. Emily
writes on her whiteboard:
21
-16
03

]
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Emily: Well the rule is plus three.
Student 1: Why?
Emily: Why? Because I just proved it! [Emily shrugs her shoulders with both her hands
facing towards her whiteboard]
Student 1: But six plus—
Emily: The rule, [pointing at problem on the paper] the rule is forty- is um, plus- oh
three. So if you were to check through here [points at remaining entries on the function
table] and make sure, sixty-eight [erases]. Seventy-three subtract sixty eight.
Rory: [From across the table] It looks like plus five. Sixteen, seventeen, eighteen,
nineteen, twenty, twenty-one [Rory uses his fingers as he counts along to indicate he has
counted five].
[Emily writes on her whiteboard, hesitating before writing “03”:
73
-68
03]
Emily: See, that’s three again.
Student 1: It’s plus five.
Rory: It’s plus five. ‘Cuz it’s sixty-eight, sixty-nine, seventy, seventy-one, seventy-two,
and seventy-three.
Emily: [Emily pauses to think] Oh yeah, it is three!
Littleview Group Interview 03/19/2009
Emily first proposes her solution that, “the rule is plus three”. Student 1 then challenges
her answer (“Why?”) and Emily seems to take exception in saying “I just proved it”
accompanied by a gesture that seems to indicate that Emily believes that her work on her
whiteboard provides the needed justification for her answer. Student 1 then attempts to state
their reason for skepticism before Emily cuts her off and tries to explain her proof. As Emily
begins to explain, Rory comes in to the conversation from across the table to give a conjecture
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along with his justification (“It looks like plus five”). In the meantime, Emily writes on her
whiteboard. As she works through the subtraction, she hesitates when she subtracts 68 from 73
before writing ‘03’ as her answer. She then points to this work again as evidence that her initial
conjecture was correct (“See that’s three again”). Student 1 at this point has convinced themself
that the rule should be plus five, followed by Rory’s affirmation of his initial conjecture.
Emily places much value into her “proof” as if she understands the power of providing a
proof. Student 1, however, is not convinced of Emily’s proof and begins to offer their
justification. Emily’s interruption of Student 1’s justification seems to indicate that either she
does not believe Student 1 could have a valid reason for challenging her proof or that she
believes her proof is free of error and can therefore be reproduced using another example,
choosing to show that the difference between 73 and 68 is 3. As she works through her example,
her hesitation seems to indicate that she realizes that the difference is not 3. Having worked with
Emily before, I know that she knows how to do this form of subtraction when it is written in
front of her. However, she seems to insist that the difference is 3. This insistence despite
knowing that her answer is not correct potentially shows that she is resisting the power or
position she held when she believed her proof was correct.
What stood out to me in this exchange was the fact that the process of reasoning fell not
on social status or hierarchical structure, but rather on providing a convincing mathematical
justification for one’s answer. Emily seems to try to exert authority, but that is challenged by
other students focusing on mathematical reasoning. Both Student 1 and Rory become involved
in providing alternative ways to approach this problem. Student 1 challenges Emily’s conclusion
initially and Rory uses counting up with his fingers to show the difference between two values is
five. The work needed to reach this conclusion is not contained on a predetermined set of
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procedures, but takes place through oral justification.
The students were given oral instructions from their teacher to work on these problems in
pairs. Other than these initial instructions, these four students worked completely independent of
prompting from adults, myself included. This is a space where students were free to challenge
each other’s reasoning in a civil space. It was civil because the challenges were based on
mathematical reasoning and justification, where conceptual understanding was important. There
was little to no reference to procedure or social hierarchical structure. Emily is convinced
through the reasoning by Rory and Student 1, but appears confused as to why her written work
produced a different result.
Although this activity took place outside of the classroom, these three classmates seemed
to be adhering to a sociomathematical norm that exhibits an interplay between procedural
fluency and adaptive reasoning (Kilpatrick et al., 2001). Procedurally, Emily and the other two
students first seek to determine a pattern between the “In” column and the “Out” column by
finding the common difference between the “In” value and the “Out” value. This process is how
the students validate each other’s reasoning and justification (adaptive reasoning). Each
challenge and each justification comes from the students themselves, demonstrating a contrast to
the normative identity in Mr. Holland’s classroom at Hillside, where both the teacher held a
significant amount of authority. Emily is at first taken aback that someone had challenged her
answer (“Why? I just proved it”), but then accepts the explanations given to her by her peers.
Emily at Hillside.
At Hillside, I found that Emily showed much more disinterest in her mathematics
classroom activities throughout the year and often times demonstrated resistance to her
classroom obligations. I often observed Emily being disciplined and sent to a desk at the far side
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of the classroom for what the teacher deemed disruptive behavior. This was a stark contrast to
Emily as a student at Littleview where she consistently showed that engagement in their
mathematical classroom activities. During her interview with me at Hillside, Emily centered her
discussions on critiques of her mathematics class in sixth grade. In the following excerpt, Emily
described the nature of note taking and her teacher’s role in explaining mathematical content in
her mathematics class.
Emily: There's some[times] where I'll be trying to like take notes but then he starts
talking about something else and then he gets me all confused and stuff and like what?
And then he goes all the way back and does it again and I'm still confused. And I like we
ask him questions and stuff like that. And then he tries to explain it the best he can but
I'm still confused. So yeah.
Belin: Is it different from when you were in fifth grade?
Emily: Yeah 'cause they, they work on it until you actually get it even if the teacher like
doesn't have - like they have to move on to something they tell the other students like to
help like us learn it more.
Belin: So did other students help you in fifth grade more?
Emily: Yeah.
Belin: Do they help you in sixth grade?
Emily: Not all the time 'cause the teacher's always thinks we're talking about something
else and then they don't let us like try to work or other tell us that we're copying or
something when they're like explaining it to us and they don't really know unless they're
like right there.
Emily Interview: 02/10/10
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Emily’s issue with having to take notes and pay attention while the teacher pushed the
pace along even without her understanding the content at Hillside is a situation similar to what
Emily described the year before where she talked about how teachers who pushed their own pace
made her feel “more dumb”. In this case at Hillside, Emily talked about how she tried to fulfill
her obligation of taking notes but doing so made it difficult for her to fulfill her obligation to pay
attention to what the teacher is saying. Emily did say that students asked the teacher for further
explanations, but her teacher’s explanations still left her “confused”. As a fifth grader at
Littleview, Emily talked about having the opportunity to utilize other students as resources to
help her with her mathematics. As a sixth grader at Hillside, Emily described such opportunities
as limited because “the teacher [was] always thinking we’re talking about something else”. This
distribution of authority that primarily positions the teacher as the sole expert did not align well
with Emily’s experiences and descriptions of engaging in mathematics where she viewed herself
as an authority and had the opportunity to seek the assistance from other students.
Since Emily’s opportunities to utilize her peers as resources were limited, she was left to
utilize her teacher as her primary resource. If the teacher’s explanation did not help to
understand the topic at hand, she was limited in access to other resources. The following
vignette describes an episode early in the school year as the teacher and students were still
getting to know each other. This was the fourth week that I had been visiting classes at Hillside.
In this vignette, Mr. Holland had assigned a set of warm up problems for students to work at the
beginning of class. These warm-up problems were given to review how fractions can be
presented as division problems (Divide: 65/5). After this review, Mr. Holland wrote the
following equation on the overhead:
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Vignette
4m = 32
In this class, Mr. Holland wanted to discuss how to solve such an equation for the
variable using division. This seemed to be the reason he had students reviewing division
In explaining how to solve this equation form, Mr. Holland stated to “Remember
the inverse, or opposite, of multiplication is division.” Mr. Holland then proceeded to use
a fraction bar and a 4 under each side of the equation to note that he was dividing each
side of the equation by 4. He then noted that the “32/4” was a division problem and used
a division bar to the right of the problem to compute 32 divided by 4. After getting an
answer of 8 from this division problem, Mr. Holland wrote “m=8” underneath the
original equation and noted that they had found the answer.
To this, Emily raised her hand questioning how Mr. Holland knew that 8 was the
answer, “How do I know? I don’t understand that?” Mr. Holland then pointed to the
work that computed 32 divided by 4 equaling 8. This didn’t satisfy Emily’s question. She
repeated, “How do I know 8 is the answer? This doesn’t show it.”
Mr. Holland then repeated his own work showing how he used division to find 32
divided by 4 and then asked Emily, “Does this answer your question?” I noted that Emily
responded with her head down “Kind of yeah, I guess.”
Knowing some of Emily’s capabilities as a mathematics student, I knew that
Emily knew how to divide 32 by 4. I spoke up to Mr. Holland saying, “I think she is
wondering how we know that ‘8’ is the solution to the equation ‘4m equals 32’. [to
Emily] Is that what you are asking?” Emily nodded yes back to me. Mr. Holland then
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substituted 8 for m in the original equation showing that 4 multiplied by 8 equals 32 as
the original equation stated.
Field Notes: 10/08/10
The primary focus during the latter part of Mr. Holland’s discussion here was on the steps
towards doing the division problem. When Emily asked a question seeking clarification on how
they knew that “m=8” was the answer, Mr. Holland reviewed the steps to the division process as
if he was assuming that Emily’s confusion lied within the arithmetic involved in the problem.
However, Emily did not have an issue with the division computation. Rather Emily was focused
on understanding how Mr. Holland’s answer of “m=8” showed the solution to the original
problem “4m=32”. Emily’s question demonstrated a greater concern towards her conceptual
understanding of the process of finding a solution to a linear equation, while Mr. Holland’s
explanation focused on the computation and procedural approach to this problem.
Moschkovich (2007) referred to this disconnect between the perspective of the teacher
and the perspective of the student as a difference in focus of attention. As in the situation
described by Moschkovich, the student Emily is demonstrating an approach to mathematical
discourse that is characteristic of research mathematicians in the sense that she is seeking
explanations and interactions that negotiate the meanings and conceptual understanding of linear
equations, focusing on why these steps led to a solution. The teacher, in this case Mr. Holland,
was expecting students to be focused on the procedural approach wanting students to remember
the steps involved to find the answer. Near the end of this episode after Mr. Holland again
explained the steps to the division problem, Emily began to show signs of dissatisfaction
responding with her head down, not seeking further explanation from the teacher.
In her interview at Hillside, Emily talked often about her resistance and negative opinions
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about her mathematics class. When asked if she liked to participate in whole class discussions,
Emily talked about how she liked to start arguments with the teacher. In this instance, Emily
talks about what she typically does when she asks a question that her teacher does not effectively
explain to her.
Emily: Like when I don’t get stuff then I’ll ask questions. And then he’ll try to answer
them. But then when I don’t and I still don’t get what I’m saying then I’ll like argue with
him a little bit. I’ll tell him “C’mon mister don’t you know anything?” He’s all “Well I
know how to teach math.” I’m all “Obviously not!”
Emily Interview: 02/10/10
Whereas the incident described previously in the vignette concluded with Emily ending
her questioning without seeking further explanation when her concern was not directly
addressed, Emily described in her interview how she sometimes used these exchanges as
opportunities to confront the teacher and challenging his authority as a doer of mathematics.
When asked what she would do if given the opportunity to teach mathematics, this is how she
answered:
Belin: If you were a teacher how would you teach math?
Emily: Make it fun.
Belin: How so?
Emily: Like ask everybody how they want to learn this. Like get opinions from
everybody. See how they wanna learn it and then I’ll try my best to do that or do
something close to that and like make it fun for them instead all boring like you hate it
and stuff like that.
Emily Interview: 02/10/10
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A great concern for Emily in her response was the need to “ask everybody” and “get
opinions from everybody”, which provided a greater opportunity for more students to exercise
conceptual agency by mutually exploring and taking part in making sense of mathematical
concepts. Furthermore, she was concerned about the extent to which students enjoy mathematics,
discussing the need to “make it fun” as opposed to an approach that is “boring”. Emily sought to
extend the distribution of authority so that each student had a sense of authority in the classroom
and acknowledges that she would value multiple perspectives from the classroom, contrasting an
approach in which the teacher would determine a method, which students were to remember and
implement.
Emily further reiterated this understanding that mathematical competence was relative to
context, in the sense that each person has a different perspective and approach to doing
mathematics.
Belin: What makes someone good at math?
Emily: Just to do their best of their ability. That’s you don’t have to be good. There’s no
such thing as good. Because everybody has a certain limit to what they can do. Not
everybody does the exact same thing the exact same way and everybody just does stuff
different so there’s not really a way of giving an opinion on it.
Emily Interview: 02/10/10
I find this to be an eloquent perspective of mathematical competency that speaks from the
perspectives of mathematics education researchers that recognize mathematical competency as a
sociocultural construction. Such a perspective raises questions as to who determines what counts
as mathematics in a given context. The previous question sought to gain a response that
reflected Emily’s own notions of what constituted an effective doer of mathematics. In Omario’s
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case, this was a question that demonstrated how Omario’s normative identity from his
perspective differed from the normative identity authored in his classroom at Hillside. The
following question was intended to give Emily the opportunity to describe what she thought
constituted an effective doer of mathematics in her classroom at Hillside.
Belin: What do you think makes someone a good math student in the classroom here?
Emily: If they like if they’re actually learning. If they’re not just paying attention and
writing notes and that’s it. They have to actually be learning like getting the idea asking
questions writing down the notes and make sure you understand what it says and if not
change it to your words a little bit.
Emily Interview: 02/10/10
Emily described a “good” mathematics student as someone who is “actually learning”
which differs from responses from other students characterizing good mathematics students as
students who know answers and how to solve problems. Emily did acknowledge the general
classroom obligations described by the normative identity in the need for students to “pay
attention” and “write notes”. However, for Emily fulfilling these obligations was not sufficient
for a student to be an effective doer of mathematics, even if those are the primary obligations that
are emphasized and that students are required to fulfill. Furthermore, Emily placed
responsibility on students to “make sure you understand” what notes they write down and “if not
change it to your words”. These obligations go beyond the obligations they were expected to
fulfill and these are obligations that place accountability on the student as well as encouraging
conceptual understanding in Emily’s requirement that students speak in their “own words”.
Although Emily seemed to list obligations that go beyond the general and specifically
mathematical obligations expected of them by the teacher to fulfill, there is a sense that these
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additional obligations were creating issues with her opportunities to fulfill the obligations
constituting the normative identity. As was the case with Omario, there seemed to be a conflict in
that Emily pushed for opportunities for students’ own ideas and approaches to be considered and
valued as legitimate ways of doing mathematics. The differences in the ways that they
demonstrated resistance were stark in that Emily openly and directly confronted her teacher
while Omario often more passively resisted by refusing to engage in certain activities. Emily
placed an emphasis on the need for conceptual understanding and encouraging explanation from
students. This contrasts with the normative identity where the distribution of authority is held by
the teacher and their obligations are to remember and implement procedures that are determined
by the teacher.
In her interview, Emily expressed resentment that she held towards her teacher, saying
that “he annoys me” and that he talks too much”. Emily explained further.
Emily: And like when we’re trying to do our work he tells us to do this. We’re trying to
do it he just keeps talking and talking and talking and I can’t concentrate when people are
talking. And I’m trying to work but they’re talking and I want to try to pay attention to
them but I want to do my work at the same time and get it done. He’s talking and talking
and talking I’m like oh my god just shut your mouth. So yeah. He irritates me.
Emily Interview: 02/10/10
With Emily challenging the authority of the teacher, consistently and willingly refusing
to participate in classroom activities, it is evident that Emily resisted the general classroom
obligations. Emily did acknowledge that her resistance had led to her not being a successful
mathematics student at Hillside. When asked to describe herself as a mathematics student, Emily
responded “I don’t have an opinion on that”. In the following excerpt, Emily described the
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ramifications of her resistance in mathematics class.
Belin: What do you think your teacher thinks of you as a math student?
Emily: I don’t know. I don’t care.
Belin: How are your grades in there?
Emily: I got an F.
Belin: An F?
Emily: I think an F or a D one of those.
Belin: Do you think that reflects what you should be getting?
Emily: No. Because I know I can work harder than that. And I know I can do better I can
pay attention more and do what I’m supposed to do instead of like arguing with the
teacher even though it is fun. That is fun.
Emily Interview: 02/10/10
At Littleview, Emily described herself as “pretty intelligent” as a mathematics student
and stated that she thought that she could “be exceeding” the mathematics benchmarks on her
standardized test scores if she were to “study more”. Here at Hillside, Emily stated that she
knew that she “can work harder” and that she “can pay attention more” and do what she was
“supposed to” acknowledging that she had not been fulfilling her obligations as a mathematics
student. Yet Emily also explained that she was capable of fulfilling those obligations and held
herself accountable for not doing so.
Recall the vignette describing the interaction between Emily and Mr. Holland where she
asked Mr. Holland to explain his solution to a problem, where he instead explained steps to the
process of division. In that vignette, Emily was trying to initiate a dialogue that focused on
explaining why obtaining a result of “m=8” constituted solving the problem “8m=32”. There
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was some struggle between Emily and Mr. Holland in understanding what type of explanation
was satisfactory in this instance. At Littleview, such dialogues were the norm for Emily. This is
reiterated in Emily’s interview (02/10/10) where she emphasizes the value of utilizing other
students as resources and valuing her peers as holding mathematical authority in the classroom.
Learning mathematics for Emily consistently took place through her interactions with both her
peers and her instructors. If put in a role of a teacher, Emily stated that she would “get opinions
from everybody” (Emily Interview: 02/10/10), which seems heavily influenced by her
experiences at Littleview. Emily’s critique of the level of authority held by her teacher and the
amount of talking that he does in class indicates that Emily was not afforded the same type of
agency at Hillside as she had at Littleview.
What I hope Emily’s case illustrates is that students’ resistance or perceived lack of
engagement is not necessarily explained strictly on student motivation. Emily exuded a great
sense of motivation and desire to be a successful mathematics student while at Littleview. As a
student at Hillside, however, I found Emily to be much more resistant to the normative identity
and much more disengaged in the classroom activities. Emily’s personal identity provides a
counternarrative to notions that she is resisting in the classroom due to a lack of desire to be good
at mathematics or due to cultural differences. Rather there is evidence that the differences in
what Emily considered being an effective doer of mathematics with what was normative in the
classroom provided a sense of disenfranchisement in the classroom. The cases of both Emily
and Omario are similar to a study by Hand (2010), describing that a teacher’s focus on the extent
to which students were ‘on task’ and generally providing little opportunities for students to
engage in meaningful mathematical reasoning resulted in student resistance and opposition.
Summary of the Chapter
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This chapter focused on utilizing interviews from the teacher Mr. Holland, interviews
from the 5 students, and classroom observations to provide a description of the normative
identity established in the sixth grade classroom at Hillside. Findings from the interviews were
compared with classroom observations to note what students were accountable for
mathematically, who they were accountable to, and the forms of agency that were available for
students to exercise as a way to describe the general and mathematical obligations students were
expected to fulfill in order to be considered effective doers of mathematics. This was followed
by an examination of students’ personal identities, illustrated through students’ individual
interviews, classroom observations, and observations of some of their mathematical activities
outside of the classroom. Finally, I illustrated the differences in enacted norms by the students as
they engaged in different mathematical learning opportunities outside of that of their
mathematics classroom at Hillside.
While there was little disagreement in the way the students and Mr. Holland described
the normative identity as established in the sixth grade mathematics class at Hillside, there were
some differences in the way some of the students described what they felt should be the
normative identity. More specifically, students who attended Littleview tended to see
themselves accountable to other students and not just their teacher. This differed from the
classroom norm at Hillside where their teacher was most often the sole authority with respect to
what counts as mathematics in the classroom. Rory, Emily, and Omario all described how they
saw value in working with other students and in helping other students while working on
mathematical tasks. While Rory, Emily, and Omario described having such opportunities at
Littleview, those opportunities were limited at Hillside where their teacher held authority in
determining what counted as mathematics in the classroom.
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Although I characterized Sally and Loraine as identifying with the normative identity,
there was evidence in both their personal interviews and their activities in the After School Math
Club that indicate that they may be open to other ways of engaging in mathematics that differ
from the normative identity established in Mr. Holland’s classroom. The interviews with
Omario and Emily helped to provide some context behind their demonstrated resistance to the
normative identity in Mr. Holland’s classroom. Their resistance to fulfilling their general and
mathematical obligations in the classroom seemed to have more to do with differences in what
they deemed to be appropriate ways of learning and doing mathematics.
The analysis of the normative identity of the classroom along with the personal identities
of the students not only reflect how ways of effectively learning and doing mathematics were
understood in the classroom, but also the extent to which students aligned with those
understandings. Omario and Emily demonstrated through their actions and in their interviews
some resistance to aligning with these mathematical obligations. However, their resistance
seems to be more rooted in differing notions of both what it means to do mathematics and who
can be an authority in mathematics. I do not present evidence that language or culture
specifically related to the students’ Latinx or Indigenous identities have an impact on their
personal identities. However, mathematical learning experiences from outside Mr. Holland’s
classroom do show that they have helped to shape notions of doing and learning mathematics
that differ from such notions inside Mr. Holland’s classroom. There are indications that these
experiences outside of Mr. Holland’s classroom play a role in how students shape their personal
identities. The next chapter aims to expand on experiences outside of the classroom and how
they may play roles in shaping students’ personal identities.
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Chapter 5: The Roles of Multilevel Forces on Students’ Identities
In the previous chapter, I utilized the notions of normative and personal identities from
Cobb, Hodge, & Gresalfi (2009) to describe what general and specifically mathematical
obligations students needed to fulfill in order to be considered an effective doer of mathematics.
I referred to these sets of obligations as the normative identity. I then presented personal
identities, which described the extent to which students identified with or resisted the normative
identity. This chapter examines the influences of sociohistorical and sociopolitical influences on
the mathematical learning experiences of Native American and Latinx students at Hillside. To
do so, I seek to simultaneously utilize the voices of students, a teacher, a parent, and a school
administrator to provide multiple levels of context-based experiences. The structure of this
chapter is particularly inspired by Martin’s (2000) multilevel framework that is integrated with
his notion of mathematical identity.
I first discuss the roles of agency and the mathematical successes of the students in my
study. I do so by focusing on a group interview centered on a division task where they
implemented strategies they had used while at Littleview. I then examine the school level forces
including the roles of peer culture and the role of the culture of accountability through highstakes standardized testing. The following section centers on the relationship between the
families in the community and Hillside. I discuss the ways that students engage in mathematics
at home and their perspectives on the roles of mathematics outside the classroom, followed by a
dialogue detailing the strained relationships between families in the community and Hillside
school. The final section on the role of sociohistorical forces frames these relationships, policies,
and normative identity in the context of the ongoing efforts to assimilate Indigenous and Latinx
peoples to white mainstream society. Throughout this chapter, the voices of three students, a
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teacher, a mother, and school administrator center the discussions around the varying forces
impacting the mathematical learning experiences at Hillside.
Agency and Mathematics Success Among Students
In this section, I focus on the sense of ownership of mathematical strategies that Rory,
Omario, and Emily demonstrate. In a division task, Rory, Omario, and Emily discuss an
algorithm for long division that they had utilized while at Littleview. Although they recognize
that the division algorithm presented in Mr. Holland’s class is understood as the “norm”, they
discuss how they still prefer the algorithm that offers more choice and flexibility in their
engagement with division tasks.
Landmark Division.
In the previous chapter, Omario and Emily described how they wished they had more
opportunities to work in groups in their mathematics classes at Hillside. The positive attributes
of working in groups were described both in their interviews at Littleview and at Hillside,
although they worked in groups more extensively at Littleview. The fact that Rory, Omario, and
Emily’s interviews highlighted the merits of groupwork indicates that they were drawing on their
prior classroom experiences at Littleview to reflect on their experiences at Hillside. The
following excerpt from their group interview took place after Rory, Omario, and Emily had been
asked to work on a long division problem. Although the prompt did not specify an algorithm or
method to use, each of the students used a non-standard algorithm, which they referred to as
“Landmark division” an algorithm that they had used extensively for long division problems at
Littleview.
The purpose of this task was to generate discussion on potentially different paths to
correct solutions. Students were given the following exercise: “Divide: 547 ÷ 20”. The students
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then worked independently on the exercise. Rory, Emily, and Omario each immediately set up
their work for the long division problem by drawing an elongated vertical line along the right
side of the dividend. This clearly indicated that each of them intended to implement the
Landmark algorithm for long division.
The Landmark Division strategy that the students employed essentially makes use of the
repeated subtraction model of division. The standard algorithm also utilizes the repeated
subtraction model of division, yet is more prescribed in the method of choice of how to obtain an
estimation for the partial quotients. That is, if the standard algorithm is employed correctly, each
student’s set of work will depict identical steps toward attaining the solution. The Landmark
Strategy for division, on the other hand, encourages students to make use of “landmark” numbers
that are easier to work with. Examples of such numbers are powers of 10 and multiples of 5. In
landmark division, students are encouraged to use landmark numbers to find a partial quotient.
The partial quotient is then multiplied by the divisor. This product is then subtracted from the
dividend and students use the difference to determine a new partial quotient, again using
landmark numbers to multiply by the divisor and find the remaining difference. When the
dividend is completely decomposed by the partial quotients, the partial quotients are summed up
to determine the quotient.
Omario chose (see Figure 5.1) Landmark numbers 15, 10, and 2 to determine his partial
quotients. Using these Landmark numbers, Omario was able to compute the products 15x20,
10x20, and 2x20 using mental arithmetic. Omario also mentally computed the sum of the partial
quotients to determine the final quotient of 15+10+2 = 27 with a remainder of 7.
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Figure 5.1: Omario’s Work
Rory chose (see Figure 5.2) Landmark numbers 20, 5, and 2 to determine his partial
quotients. Using these Landmark numbers, Rory computed the products 20x20, 20x5 using the
standard algorithm for multiplication on paper and then computed the product 2x20 mentally.
The sum of the partial products 20+5+2 was done mentally to obtain his answer of 27 with a
remainder of 7.
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Figure 5.2 Rory’s Work
Emily chose (see Figure 5.3) Landmark numbers 20, 2, and 1 to determine her partial
quotients. Using these Landmark numbers, Emily was able to mentally compute the products
20x20, 2x20, and 1x20. Although her choices of 2 and 1 for Landmark numbers made for
straightforward mental computations, her repeated use of 2 and 1 as partial quotients meant that
she did not have to recompute the products 2x20 and 1x20. To determine the final quotient as
the sum of her partial quotients 20 + 2 +2 +1 +1 +1, Emily determined the partial sums 20 + 2 =
22, 2+1=3, 1+1 =2 to finally determine 22 +3 +2 = 27. In subtracting 40 from 147, Emily
appeared to compute 4 – 4 = 1 in the tens place value. This computational error did not result in a
quotient that differed from 27, but did result in a remainder that was 10 more than the remainder
of 7 that Rory and Omario determined.
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Figure 5.3: Emily’s Work
In the moments after Omario, Rory, and Emily completed their work, there were some
interesting, unprompted exchanges between the three students commenting on each other’s’
work. After looking over at Rory’s work, Omario initiated the following exchange with Rory.
Omario: You didn’t check it?
Rory: Was I supposed to?
Omario: How do you know it’s right?
Group Interview: 03/24/10
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As Emily was finishing up the final steps to her work, Omario looked around at each person’s
work and made a comment.
Omario: We all did Landmark long division, didn’t we?
Emily: That’s the only one I know how to do, not the regular one.
Omario: Yeah, me too.
Group Interview: 03/24/10
There is a discernible difference in the ways that the students were exercising agency
through their work and in their exchanges following their individual work. In the previous
chapter, I highlighted instances where Omario and Emily resisted the normative identity through
actions or interview responses that were directly critical about the mathematical obligations that
they were expected to fulfill in the classroom. These expectations in the classroom included the
perceived need to adhere to procedures laid out by Mr. Holland for specific mathematics
problems. In this division task that took place outside of the classroom, each of the students
chose to use the Landmark algorithm, even acknowledging that this approach was not the
“regular” process for division that is expected of them in the classroom.
The sense of ownership and accountability among the three students shifts from
expectations of being accountable to the judgment of Mr. Holland or their peers in the classroom,
to themselves, evidenced by Omario taking the initiative to have Rory check his work. Omario
also commented about their common approach in using the Landmark algorithm. I find it
interesting that each of the three students were in agreement that they were utilizing the same
process and the same procedure for long division. However, each of them took different paths
and different choices for their Landmark numbers which lead to written work that looked
discernibly different from one another. This is in stark contrast to their expectations in the
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classroom, where seemingly every step in each procedure was detailed and outlined through Mr.
Holland’s preferred algorithms. For example, the “regular” or standard algorithm for long
division requires the same steps for each student and thus students’ work would look identical.
While the Landmark algorithm outlines the same general process, the students seemed to
have internalized the notion that using the “same” method can entail workflows that look
different from each other and are indicative of their own personal interpretations and choices to
solving the problem. Their own interpretations of the problem and ability to choose their own
Landmark numbers based on their personal preferences are inherent in how they have
internalized this process.
I questioned the students about their choice of method for the problem.
Belin: Are there other ways of doing this problem?
Omario: Yeah, there’s regular division
Emily: Yeah, we’ve been doing this a lot [Landmark] to where we forgot the other kind
[standard algorithm].
Belin: Where you forgot the other one?
Omario: I kind of know the regular division.
Rory: I tried and I got it wrong.
Group Interview: 03/24/10
Emily explained that they had gotten so used to the Landmark division that they had
“forgotten” how to use the standard algorithm for division. At Littleview, they had covered both
the standard algorithm and the Landmark algorithm. As Emily explained, many of the students
used the Landmark algorithm at Littleview. Omario and Rory agreed with Emily, explaining the
difficulty they have in using the “regular” algorithm for division. There is a sense of
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unfamiliarity with what they called “regular” division. The students later explained why they
referred to the standard division algorithm as “regular” division.
Belin: Why do you call it regular division?
Omario: Because.
Rory: It doesn’t really seem special. Just normal.
Omario: ‘Cause that’s just how everybody is taught, but we’re taught differently and we
only use our way so. It’s a different way. This is the regular way that everybody uses but
this.
Belin: I suppose you like this [Landmark] one more, why do you like this one more?
Omario, Rory: Because it’s easier.
Emily: It’s easier than the regular. You get this longer thing and you break it down piece
by piece and it’s easier to understand it.
Belin: Have you done it this way [Landmark] in class?
Emily: No.
Omario: We want to do it.
Group Interview: 03/24/10
The way Omario explained “regular” division is reflective of his understanding of what
was normative in his classroom at Hillside, explaining that regular division was “just how
everybody is taught.” Omario also acknowledged that the Landmark method used at Littleview
was deemed as “different” in their classroom at Hillside. When I asked the students if they had
used Landmark division in class, they said that they had not, despite describing Landmark
division as “easier to understand” and “easier than the regular” method. From what I observed
and from what Rory, Omario, and Emily stated in their interviews, there was little that was
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explicitly stated by other students in the classroom or by Mr. Holland that would prohibit
students from using their own ideas or methods in class. Yet, Rory, Omario, and Emily indicated
that there were few to no opportunities to meaningfully use Landmark division in their class.
Later in the interview, Rory and Emily shared an instance in class where Emily was given
the opportunity by Mr. Holland to explain to the class how to use the Landmark algorithm for
division in class earlier in the year. In the excerpt below, Emily had acknowledged that she
presented the algorithm to Mr. Holland and described his reaction.
Emily: Yeah but he got it wrong he called it Liberty.
Rory: Liberty? That is Landmark.
Group Interview: 03/24/10
Emily stated that Mr. Holland “got it wrong” because he referred to the algorithm they knew as
“Landmark” with a different term, “Liberty”. Emily and Rory’s depiction of Mr. Holland not
“getting” the Landmark division was not an issue of whether Mr. Holland understood the
algorithm or not, but was over what they deemed the misuse of the name of the algorithm. Rory
later described an instance where he tried to teach Mr. Holland a method for multiplication that
they referred to at Littleview as the Lattice method for multiplication.
Rory: Then we tried to teach him Lattice. But it was too hard for him.
Emily: That’s easy. It’s easier than the normal method.
Group Interview: 03/24/10
In this instance, Rory described how the Lattice method for multiplication “was too hard” for
Mr. Holland even though for the students, the Lattice method was “easier than the normal
method”.
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What Rory, Emily, and Omario describe were instances in which they were taught
methods for division and multiplication at Littleview that they knew were different from the
standard or “regular” methods that were more prominently used in class at Hillside. They
referred to instances where Mr. Holland did give them the opportunity to present their methods,
demonstrating that there was a certain level of receptiveness on the part of Mr. Holland for
students to introduce their ideas. Yet, Rory, Omario, and Emily described a tentativeness to use
the methods that they were more comfortable with and were hesitant to use those methods in
class. From my visits, it seemed as if there was an understanding from both Mr. Holland and the
students that occasionally a student would have an opportunity to offer an alternate method or
solution path to a given problem. For instance, during a discussion on using Mr. Holland’s
Butterfly Method to subtract fractions, Mr. Holland entertained a solution process from a student
that differed from his own approach. Below is a vignette from my notes discussing Mr.
Holland’s written notes on the whiteboard and a suggestion from another student.
Vignette
Mr. Holland wrote on the board the subtraction problem: 5/6- 1/3
Using the Butterfly Method, he multiplied 6 and 3 to get 18 that gave a common
denominator and multiplied the numbers diagonally to get the values for the numerator,
6x1=6 and 3 x 5 =15 to rewrite the problem as: 15/18 − 6/18 = [blank]/18.
A student raised his hand and noted to Mr. Holland that he could have multiplied the
numerator and denominator of the subtrahend by 2 to get: 5/6 − 2/6. To this Mr.
Holland told the student “This is a different way of teaching it. This way [Butterfly
Method] is simpler.”
Field Notes: 01/19/2010
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The student in the vignette offered to share an alternative to Mr. Holland’s Butterfly
Method. However, this alternate method was not given the same level of significance as the
method introduced to the class by Mr. Holland. Abreu and Cline (2003) refer to this as social
valorization which describes the assignment of social value on particular perspectives or
approaches and the influence of valorization on interaction in classroom activities.
There were instances in addition to the event in this vignette where Mr. Holland allowed
students to offer an alternative approach to the method presented by Mr. Holland (for example,
Emily’s opportunity to explain Landmark division and Rory and Omario mentioning the Lattice
multiplication method being presented). Providing students with such opportunities to share
different methods were likely done with the intention of being receptive to alternate ideas and
approaches. More often than not, however, these new approaches receive little endorsement
from Mr. Holland, the largest stakeholder in mathematical authority in the classroom. Without
the endorsement of the teacher, methods other than the standard methods or those methods that
are utilized by the teacher were unlikely to be deemed as appropriate for mathematical tasks in
the classroom.
School Level Forces
In this section, I focus on school wide forces that influence the choices made by students
and teachers and their impacts in the classroom. In particular, Rory, Omario, and Emily discuss
the influences of their peers, and the pressures they may face that impact the choices they make
towards (or away from) mathematical success. Attaining mathematical success, on the part of
the students, requires some resistance to the patterns of dissonance to the school amongst their
peers. I discuss how Mr. Holland, Ms. Caroline, and Melanie describe the impacts of high-stakes
testing and the culture of accountability in the classroom. Mr. Holland, Ms. Caroline, and
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Melanie describe how the emphasis on high-stakes testing and accountability has been a strong
force in shaping what constitutes academic and mathematical success.
Peer culture.
In their interviews, Rory, Omario, and Emily shared how the students attaining academic
success were perceived by their peers. Broadly speaking, students attaining academic success
were subject to negative social perceptions by their peers. What the students often brought up
was the influence they felt from their peers to resist identifying with the normative identity. In
his interview, Rory talked about not wanting to get ‘A’s because he did not want to be known as
“the smartest” kid.
Belin: If other kids think you're the smartest kid why, why wouldn't you want that?
Rory: Because they [other students] might spread it around everywhere [and then] no
one wants to be my friend
Belin: Oh yeah?
Rory: [Yes]
Belin: So is it not good to be smart?
Rory: It's good to be smart as long as you're not too smart.
Interview 2: 12/17/09
Rory described his peers’ perception of himself as a mathematics learner as a significant
influence on the way he looked at his academic success. From what Rory described, being
“smart” in mathematics could potentially result in being viewed negatively by his peers. Rory
described an ongoing tension in his wanting to do well in mathematics but avoiding being
perceived negatively by his peers in stating “It’s good to be smart as long as you’re not too
smart.” Rory acknowledged his own resistance towards attaining the highest grades he perhaps
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felt he could attain. This need to resist did not seem to come from his own desire to not succeed,
as he still wanted to do well, but rather from the push from his peers to resist.
Emily further described the reasons certain students chose to resist and the motivation
behind such resistance.
Belin: How would you describe yourself as a math student?
Emily: I don't know. I think it’s just some people who like they don't really pay attention
'cause they're friends and stuff like that. They think that, “oh if I don't pay attention I'm
cool. If I don't do my work I'm cool.” And stuff like that. And I think that's just stupid.
Belin: So you kind of think that's a way of being cool of not doing your work?
Emily: Yeah. 'Cause a lot of people they don't do their work. They just like to fight back
and forth with the teachers. I like fighting with them but to a certain limit.
Interview 2: 02/11/10
Emily described the norm to “not pay attention” among her peers as “being cool” and led
to positive perceptions from her peers. Emily stated that she thought students purposefully not
fulfilling their classroom obligations was “just stupid”. Yet, Emily acknowledged that she still
acted in resistance and liked “fighting with them” [the teachers]. Emily willingly resisting her
classroom obligations at Hillside felt like a stark contrast to the time I spent in her classroom at
Littleview, where Emily consistently engaged with her classmates in the given classroom
activities. As discussed in Chapter 4 and at the beginning of this chapter, Emily was one of the
strongest proponents of collaborative learning opportunities, emphasized how she enjoyed
utilizing opportunities to “share her second opinion”, and discussed how she and her family
engaged in mathematics at home. The normative identities in the classroom at Hillside required
that she suppressed much of these aspects of doing mathematics while in the classroom.
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Omario’s interview also shed light as to why students engage in acts of resistance in
school.
Belin: What do you think makes someone a successful student here?
Omario: Like when they do all their work and they do their homework and they listen
and do stuff.
Belin: Why do you think there are some students who aren't doing that?
Omario: ‘Cause I think they don't care and stuff.
Belin: Why do you think they don't care?
Omario: ‘Cause I think they thought school doesn't even help you with stuff.
Interview 2: 03/16/10
Omario described how successful students did “all their work” and “listen”, continuing
the theme of compliance in order to achieve at Hillside. When asked why he thought students
did not “do their work” or pay attention, Omario replied “they don’t care” but gave an
explanation beyond merely a choice to not succeed. Omario explained that he thought students
“don’t care” because “school doesn’t help you”. This sense of apathy is similar to what Mr.
Holland described as the students not being “sold” on the benefits of education in schools. There
is a sense that students understood that compliance would lead to success in school, but success
in school was not essential to their own empowerment. Student resistance stemming from
feelings of powerlessness in schools serving students from historically marginalized
communities have been documented before (Cleary & Peacock, 1998; Ogbu, 1987) as well as
resistance to academic success as a means of resisting societal forces and authority (Willis,
1977).
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However, instances of student resistance are not merely cases in which those of nondominant cultures are acting in opposition towards Western epistemological approaches, nor
have these students’ experiences suggested that resistance stems from an opposition to “acting
white” or a refusal to give up what they consider to be their Native or Latinx identity. Omario
and Emily did tell of their passions for and appreciation for the mathematics that they engaged in
while at Littleview and even acknowledged the significance of the need to fulfill obligations such
as paying attention and getting the right answers in their mathematics class at Hillside. Pressure
from their peers to resist compliance in school as a means of “acting cool” played significant
roles in how they participated. In addition, there is also a sense that their acts of resistance came
from their own frustrations of being in an environment where their personal mathematical
identities were not accounted for and valued in the classroom.
Accountability.
Students and Mr. Holland regularly referred to standardized testing when discussing
mathematical competency. The standardized tests proved to be a significant determinant not
only of students’ competency but also as a tool that was recognized to be an indicator of teaching
effectiveness. The teacher also used other testing to assign levels of mathematical competence of
students in his classroom. For example, to help to motivate students, Mr. Holland gave a weekly
“Master Test” consisting of five questions related to content that had recently been covered.
Students who got correct answers on four of the five questions were identified as “Masters” and
students who got correct answers on all five were identified as “Supreme Masters” (Field Notes:
02/11/10).
I found that students at both Littleview and Hillside demonstrated little critique of the use
of testing as a means of assigning mathematical competency. During his interview at Hillside,
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Omario made specific reference to the authority of testing in the classroom. When asked how he
thought his teachers at Hillside helped him, he explained that “they give you tests to know how
good you get it and if you don’t get it, they keep going over it” (Interview 2: 3/16/10). Omario
explained here that the tests will tell you “how good you get it”, demonstrating the extent to
which he placed authority on these tests. How well he did on the tests helped to determine his
course of action.
When Emily discussed her grade during her interview at Littleview, she referenced her
outcomes on the mathematics benchmark test to guide her discussion on her own competency,
performance, and goals.
Emily: Because on the math benchmark, I met my goal. Like, I met it but I didn't quite
exceed it yet. So, I'm on the borderline.
Belin: So, do you think that you should be exceeding or do you think that—
Emily: I think that I could be exceeding, but I just have to try more harder and like before
this test I think I should study more and stuff. That way it's absolutely certain that I could
pass the test and succeed.
Belin: Where did you think you were before you took the test?
Emily: Before I took the test, I thought I was going to be like barely approaching,
because like a few weeks before that, I wasn't really like doing much work. I was kind of
lagging. So I didn't think that I would be able to meet my goal actually and then when he
showed us our test score, I'm like, “Wow”. Yeah. So like, I didn't think I was going to do
very good but I did.
(Interview 1: 02/20/09).
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Emily indicated that she saw the math benchmark test as a determinant in mathematical
ability. She did not necessarily describe these testing outcomes as an indicator of her
mathematical competency or even how well she “gets it”. Rather Emily explained how she was
using the test as an indicator of how much she studied, how hard she tried, and whether or not
she was “lagging” with her work. Later in this chapter I will highlight excerpts in which Emily
explained other ways that she identified evidence of mathematical competency.
In each case, Emily and Omario explained the respect given to the outcomes of testing in
their class, indicating the authority that testing holds. Neither Emily nor Omario discussed any
resentment toward the notion that tests were being used as a tool of accountability toward their
understanding of the material or towards their work habits. For these students, the obligation to
perform well on tests and the authority which had been granted towards testing outcomes to
determine good students and effective doers of mathematics had become so well engrained that
these obligations had become obligations-to-self. That is, Emily and Omario had accepted the
use and authority of testing as it related to their mathematics achievement. This indicates a sense
of compliance to this form of authority suggesting that the source of resistance to the normative
identity lied elsewhere.
As discussed in the previous chapter, Mr. Holland’s view that standardized testing as an
effective determinant of mathematical competency was also evident when he referred to students
in his classroom. To revisit the excerpt discussed in the last section, Mr. Holland here discussed
the differentiation in approaches to mathematics between the top students in his class and
everyone else.
Mr. Holland: The top five percent look at it a little differently. The top five percent, say,
“Oh I need to take and look at each thing little by little” and they take their time. And
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they can see things clearly. And they go one step at a time how to solve it. But somebody
who is at—I would say they’re “approaching” and “falls far below” those students, or the
ones right below the “meets” and “exceeds”— it’s hard for them to distinguish between
the numbers and what they should be doing.
Interview: 04/30/10
Here, Mr. Holland identified students using the assessment terms used in standardized
testing to identify top students and students at various levels of performance including “meets”,
“approaching”, and “falls far below”. The role of standardized testing was such an authority in
determining good mathematics students that Mr. Holland adopted the terminology used by
standardized testing to characterize how “top” students in his class could succeed in doing and
learning mathematics and how the other students struggled in their learning process. Mr.
Holland equated the assessment attained through standardized testing with the assessment of his
own students as doers of mathematics in his classroom. This in turn influenced his actions, in
the way he helped to construct the normative identity.
The previous excerpt from Mr. Holland suggests that he was uncritical of standardized
testing as an effective measure of mathematical competency. In the following excerpt, however,
Mr. Holland did offer a critique of the premise of standardized testing.
Belin: Do you think standardized tests are good assessments of what makes a good math
student?
Mr. Holland: See standardized testing is set on the premise that everybody is going to
college. But is that true? That's not true. So in a way you think about standardized testing
isn't good in that aspect…. A true test would be like, “Oh this says, what do you want to
do in your life” [or] “I want to go to college.” Then you need to work hard on doing good
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on this test here. You need to start focusing your efforts and [do] that up right. If they
say, “You know, I really just wanna be a welder just like my tio”. If they're saying they
have to pass a standardized test to become a welder, [taps fingers and sighs]? No. So
there's my there's my contention I have about it.
Interview: 4/30/10
The issue that Mr. Holland had with standardized testing was explained by his
understanding that “standardized testing is set on the premise that everybody is going to college”
suggesting that a primary use of standardized testing was to provide a measure that determines
which students are on track to attend college. To this, Mr. Holland’s contention was that not all
students are going to college, diminishing the necessity for students to have to take and pass
standardized tests. The following is a record of a similar conversation earlier in the school year
where Mr. Holland was explaining to me one of the reasons why he emphasized simplifying the
processes as a means of “empowering” his students.
Vignette
Mr. Holland had asked me if I knew of any real world applications for knowing
prime factorization, a topic his class had been covering. I explained that off the top of
my head there are not many real world examples, but really prime factorization is a topic
that has a lot of relevance to mathematical topics that they in and of themselves have
more direct real world applications. I gave as an example using prime factorizations is
useful when finding a least common denominator when adding or subtracting fractions.
Mr. Holland then explained that he found that processes involving finding an LCD were
unnecessary and confused students. He then explained to me his Butterfly Method which
omitted any discussion on the need to find an LCD and gave students a series of steps
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that gave an answer. We both agreed that his method would produce a correct answer. I
felt that there still needed to be a discussion on the reasoning for the method and why a
discussion on LCD would be useful for student understanding. Mr. Holland then told me
a story where a student was struggling in remembering the procedure to find the LCD of
two fractions in order to add them. Mr. Holland then showed that student his Butterfly
Method and that “it just clicked” for that student. Mr. Holland then explained that he felt
that this simplified method “empowered” his students in providing them an avenue to get
the right answers without having to worry about the mathematical terminology.
He then mentioned that many of these students don’t need to know mathematics at
this level and that he was simply providing a way for them to get the right answer so they
can pass their classes and move on in life.
Field Notes: 11/10/09
In this interaction, Mr. Holland used a story about an experience with a student that was a
powerful enough moment for him to see his approach to teaching that provided students with a
“simplified method” as a tool of empowerment. He admitted that his method was not
necessarily “accepted by professors” (as he said earlier in his interview), but felt that it did
“empower” students, so that they had the tools they needed to pass these standardized tests.
Although Mr. Holland had explained that he felt standardized tests were appropriate measures
that determine mathematical proficiency, here he characterized standardized testing as obstacles
that students needed overcome, at times unnecessarily, in order to attain their post-schooling
goals. Mr. Holland’s concern then became about determining how to construct the normative
identity.
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This pressure to pass the standardized tests, as well as the authority the results hold, and
the accountability to those results are felt and understood by the students as well as the teacher.
Mr. Holland explained here how he struggled to get his students to focus on learning after the
standardized tests had been taken.
Mr. Holland: And then you have to be more proactive as a teacher and creative to keep
them on task. Then at the end of the year after [the state standardized] test, you have to be
totally hands-on. Your lessons and you have to have variety all together. You have to
have a variety of lessons and everything. And that's why I think [the state standardized]
test should be pushed as far into the end of the year as it can be. I think the [state
standardized] test should be the first weekend in May and finished by the fourteenth of
May and then they only got one week left of school. Because if the state would follow
that procedure two things to happen. It allows the teachers to completely teach the
curriculum. And secondly, it keeps the students focused more. Because here we got a
month and a half left of school when the [standardized] test is over with and the students
are thinking, “You know, school’s over with. That's it. Have a good day." I mean I have
to say things like, “This still affects your grade". Some [say], “But we're passed. Why
have to worry about it?"
Interview: 4/30/10
Mr. Holland explained that he struggled as a teacher to keep his students “on task” and
have them understand that they still had to worry about learning the remainder of the content in
the curriculum and earning passing grades. Mr. Holland noted that students had the feeling that
“school’s over with” and that having completed their standardized test was an indication that
they had “passed”. Students demonstrated an understanding that the standardized tests and their
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results held more weight in determining their passing and evidence of their learning as opposed
to authority that the teacher held in assigning grades to the students.
After the standardized tests had been completed, Mr. Holland explained how he then had
to modify his approach to teaching in having to “be totally hands on” (as in making concerted
use of manipulatives) and to “have a variety” of lessons to give to his students. This indicates
that through much of the year, classes were taught with the notion that they were learning in
order to perform well on the test and so the nature and obligations they needed to fulfill in those
classes were tailored as such. When the pressures of the tests had passed, so were the
motivations of the students to learn. In this case, Mr. Holland had to shift the goals of learning
away from needing to pass the test toward learning in order to achieve a passing grade. The shift
in his approach demonstrates how the different goals of learning influenced their actions.
The authority of the standardized testing and the pressure that both the teacher and
students felt in order to perform on the tests significantly influenced the manner in which Mr.
Holland helped to construct the normative identity in the classroom. Mr. Holland used his own
personal experiences in which he felt he had empowered students with his simplified approach,
requiring students to memorize the steps to procedures that he develops. Evidently, Mr. Holland
equated mathematical competency with positive assessment results obtained through
standardized testing. This in turn influenced how Mr. Holland approached teaching and
assessment in his own classroom, choosing to promote practices in his classroom that promoted
attaining the right answers over an emphasis on conceptual understanding.
Melanie, Omario’s mother, provided a much sharper critique of the role of standardized
testing. Melanie also attended Littleview and Hillside and shared experiences that reflected her
own schooling experiences and the sociohistorical relationships between the two schools and the
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community. When asked to share her thoughts on the Hillside’s approaches to teaching her son
Omario, Melanie expressed the following.
Melanie: Honestly, what I think is now they’re trying to do more testing to get children
ready for [the state standardized test]. But they’re kind of losing their focus on teaching,
not just for math, but for other subjects. That’s what I think. They teach the kids how to
prepare for [the state standardized test] and kind of forget ‘cause I mean every everyday
they’re always doing like bellwork or they’re always doing like these tests that are
supposed to be read back to the state and it just to me, they kind of lost their focus. That’s
what I think.
Belin: So how’s that different from when you were in school
Melanie: We went to school and we were learning math because we just kind of knew it
was going to help us grow up. Now it’s like, they’re teaching to make test scores. They’re
teaching to meet state standards and it didn’t seem that way when I was growing up. And
it seems that way now.
Interview: 05/20/10
From Melanie’s perspective, the school’s goals to attain high test scores had led the
educators to “lose their focus on teaching” which differed from the mathematics learning she
experienced in school “because we just kind of knew it was going to help us grow up”. The
driving force and goals to learn mathematics then, according to Melanie, was that mathematics
would benefit them as individuals and that they would then possess the power to effectively do
and use mathematics in their lives. Melanie stating that “they’re always doing like these tests
that are supposed to be read back to the state” suggests that she understood that the
accountability for learning was to the state and not necessarily toward the benefit of the students.
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The schooling experiences for her son had become about “how to prepare for” standardized tests.
This suggests that Melanie was concerned that this focus on teaching to do well on the test had
led to deemphasizing how education would be beneficial to students’ lives.
Ms. Caroline, one of Hillside’s assistant principals, also expressed her concern over the
school’s focus on testing and the impact on students’ educational experiences.
Ms. Caroline: There's no addressing of the students’ social emotional growth or needs.
The focus is just on mastering the standards. That's just what it boils down to. Nobody is
assessing teachers on their relationships to kids or their knowledge of the communities
where they teach.
Interview: 06/04/10
Ms. Caroline offered a perspective very much in alignment from the Funds of Knowledge
theoretical framework as utilized by Civil (2009). As a student pursuing an advanced degree
connecting the roles of language and culture in education, Ms. Caroline often demonstrated a
unique perspective of the social, cultural, and political terrain surrounding Hillside Middle
School. Melanie and Ms. Caroline both expressed concern that an approach in which the focus is
nearly entirely on “mastering the standards” and attaining sufficiently high test scores limited the
growth in other areas of a student’s education in need of development. Ms. Caroline stating that
the lack of focus on the educators’ relationships to the students and lack of knowledge of the
community provided some concern over a possible disconnect between the goals and values that
the community has for their children and the goals and driving factors of education in the school.
Ms. Caroline also shared that when Hillside failed to meet national accountability standards for
progress in standardized test scores, the principal met with leaders in the school district to make
decisions regarding the reconstruction of Hillside. Ms. Caroline expressed how this was a
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problematic move, in making a decision about Hillside without communication with the
community. The problem, she discussed, lay with the fact that the lead decision makers, the
principal at Hillside and many of the school district leaders, had little to no knowledge of the
community.
Community and Family
In this section, I use voices from the participants to describe the influences of family on
their mathematical learning experiences and the relationship between the school and the
community surrounding Hillside. I highlight excerpts from the interviews where Omario and
Emily discussed how they engaged in mathematics outside of the classroom. In particular, I
highlight how Omario and Emily described their engagement with mathematics with their family
and draw connections with how they described their engagement with mathematics at school. I
also highlight discussions that describe perspectives regarding the relationships between Hillside
and the families in the community around Hillside. More specifically, the note the disconnects
between the families and Hillside as voiced by the participants.
Mathematics at home.
In Chapter 4, Omario emphasized the need for explanations when doing mathematics,
both as a means of demonstrating mathematical competency and as a means of seeking
understanding of mathematical content from others in the classroom. When Omario talked about
doing mathematics at home, he discussed how he sought help from his family. In the following
excerpt, Omario talked about getting help with his mathematics homework from his older sister.
Belin: Do your parents or your older sister, do they ever help you with math?
Omario: My older sister sometimes does.
Belin: Oh yeah? How does she help you?
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Omario: Like if I ask her a question she'll like tell me how to do it and then I have to
figure out by myself and stuff.
Belin: So she'll tell you how to do it and then you figure it out for yourself?
Omario: Yeah.
Interview 2: 03/16/10
This is nearly the same description given by Omario when he discussed how he received
assistance from students in his classroom. Omario noted that if a classmate gave him an answer
without explanation, he would “try to figure it out” on his own so that he would “know how to
do the problem”. In this same interview, Omario described how he in turn helped out his
younger siblings with their mathematics homework.
Belin: Do you help your younger brother and sisters with their homework?
Omario: Yeah.
Belin: Yeah?
Omario: I do [help my] little sister.
Belin: How do you help her?
Omario: I usually like tell her the same thing my sister does mostly. Or sometimes I'll, if
she still doesn't get it, if she's asking me like I'll tell her but then, and then she
understands and I had to keep explaining it to her and then she knows how to do the rest
of her homework by herself.
Interview 2: 3/16/10
Omario described the need to “know how to do” a problem to the extent to where one can
do a problem on his or her own as an obligation that not only he felt he needed to fulfill, but also
as an obligation he felt his younger brothers and sisters needed to fulfill to demonstrate evidence
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of understanding. For Omario, evidence of “knowing how to do” a problem was provided by the
ability to explain said problem. This description of how he and his brothers and sisters worked
together on mathematics homework at home reiterates what was said in his interview the
previous year while he was at Littleview.
Omario: When we need help like I tell [my siblings] what do they think the answer is,
then I help them to figure out the answer.
Belin: So you ask them what they think the answer is?
Omario: Yeah. And then I, if they don’t know it, then I just help them figure out the
answer.
Belin: How do you know not to tell them the answer right away?
Omario: Cause, then they won’t learn anything.
Interview 1: 03/12/09
Omario talked about how he helped his brothers and sisters by “helping them figure out
the answer” as opposed to just giving them the answer. The end goal was still to find a correct
answer, but understanding the process of doing so was essential to learning. Omario stated that
if all that was cared about was getting the right answer without going through the process of
“figuring it out” then “they won’t learn anything.” For Omario doing and learning mathematics
had become about more than having the right answer. This perspective of mathematics was not
only present in his experiences about his interactions with students at school. It was also
prevalent in his experiences about the ways he did mathematics with his brothers and sisters at
home, both while he was at Littleview and at Hillside. This suggests that these were obligationsto-self that were valued by Omario that remained obligations-to-self even as he transitioned from
Littleview to Hillside.
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Emily’s experiences about doing mathematics at home centered on ways she used
mathematics to help her family. For Emily and her family, the use of mathematics was a
necessity. While Emily acknowledges that her family used mathematics to pay bills, she also
talked about how she helped her mother to sell banana and pumpkin bread.
Belin: Do you use math outside of school?
Emily: When we're running kind of low on money my mom, makes some banana and
pumpkin bread and then we sell it and it's just me and my older sister. But me and [my
mother], we go walking around and we were like I don't know why I'm good at selling
stuff … I'm over here selling like four at this time and you have to make sure that they
give you the right amount and you have to make sure that they didn't give you too much
or too little.
Interview 2: 02/11/10
When talking about how mathematics was used at home, Emily talked about needing to
pay bills and in this instance using mathematics to sell bread when her family is “running kind of
low on money”. The excerpt above is from the interview I had with Emily while she was at
Hillside. She had also talked about selling banana bread with her mother the year before during
her interview at Littleview. Based on her experiences, using mathematics to sell bread as a
means of helping her mother and her family was something that she was accustomed to doing.
In her interview at Littleview, Emily shared other ways that she felt she helped her mother by
using mathematics. The following excerpt starts with a question from me intending to follow up
on how often she helped her mother sell bread. Instead, Emily described how she helped with
her mother’s mathematics homework.
Belin: So how often do you help your mom?
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Emily: A lot because she like, she goes to this school called GED. And like, she doesn't
get a lot of stuff and like, in this paper they sent home, when you struggle or whatever,
she's all, “I’m learning fifth grade math!” And I'm all, “I could help you, you know.”
She's all, “I’m already learning, you got me crazy”.
Belin: So, do you help your mom with math?
Emily: Yeah.
Belin: Oh. How often do you help her?
Emily: Almost every day.
Belin: Really?
Emily: Yeah, cause she has a lot of homework.
Belin: Does she like you helping her?
Emily: Yeah. She's all, “you're the smartest kid I got and you're like my middle kid.”
Interview 1: 02/20/09
There was a sense of empowerment in Emily’s experiences regarding not only how she
could use mathematics to help her family to sell bread, but also how she could help her mother
with her own school work. This sense of pride and empowerment came from Emily describing
how her mother has called her “the smartest kid” she has. Emily helping her mother in “learning
fifth grade math” suggests that Emily was taking mathematical knowledge learned in the
classroom to help her mother at home. Emily also described how her experiences with her
family influenced the way she participated in her mathematics class. The previous chapter
highlighted Emily’s how her mathematical discussions at Littleview provided her with the
opportunity to “share your second opinion” and how she liked to “prove people wrong” during
mathematical activities with other students. The following excerpt helps to illustrate how Emily
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made a connection from her experiences at home with the way she participated in mathematics at
school.
Belin: And is that [Emily’s willingness to help others] something that you think you have
yourself or is that what your teachers encourage?
Emily: I think it's something that I have myself because I like to show people that they
can improve theirselves by doing their mistakes and stuff. Like if they make a mistake I
can just show them.
Belin: So where do you think that comes from? If you didn't get it from school?
Emily: I think I get it from my dad because like, he likes to correct people. If they say
like, something wrong, like um there's this thing called Salva la gloria, if somebody says
loria, he always says, “No! It's salva gloria, why can't you ever get it right?” It's funny.
Interview 1: 02/20/09
Emily noted that her desire to “prove people wrong” did not necessarily come from a
push or emphasis from her teachers at school to do so, but was a characteristic that she described
as perhaps stemming from how she saw her father’s tendency to “correct people” particularly
when they mispronounced something in Spanish. From this context, Emily was not necessarily
describing an instance where she took a particular mathematical topic practiced at home (such as
an arithmetical operation). Rather Emily described how correcting mistakes at home had
translated to how she participated in mathematical discussions at school.
What Omario and Emily have shared are experiences that highlight instances where the
mathematics that they learned in school influenced the way they did and used mathematics at
home and conversely, in Emily’s case, how their experiences with their family at home could
influence the way they participated in mathematics at school. In prior studies highlighting the
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potential of utilizing students’ funds of knowledge in the classroom, an emphasis was placed on
funds of knowledge coming from the homes and families of students outside of the schooling
system (Civil, 2007; González, Andrade, Civil, & Moll, 2005; Moll, Amanti, Neff, & González,
1992). In this case, Omario and Emily described the socialization of mathematics both at home
and in the classroom. Omario emphasized the need for effective explanations when doing
mathematics, both at home and in the classroom. Emily highlighted her ability to help her
mother through mathematics and the way she observed her father’s practice of identifying and
correcting mistakes as a key influence in the way she engaged in mathematical discussions.
The prior mathematics learning experiences that Omario and Emily brought to the
classroom were not necessarily tied to mathematical concepts, but rather ways of engaging in
and doing mathematics. Omario and Emily did not necessarily attribute the way that they were
taught in school to the way they explained their own notions of doing mathematics and
mathematical competence. Rather, they described the way they valued and practiced
mathematics both at home and in the classroom as appropriate ways of doing and engaging in
mathematics. When Emily talked about “sharing your second opinion” and “proving other
people wrong” while doing mathematics at school, she was talking about having the opportunity
to do so. The emphasis on interacting with other students and viewing themselves, and fellow
students, as having authority contrasts with the descriptions of the normative identity in the
previous chapter. The normative identity included observations describing how students were
primarily accountable to the teacher and to certain other students having attained a status of
authority. Emily and Omario shared instances in authoritative roles where other students were
accountable to them, that is, they expected other students to provide “proofs” or other ways to
justify their reasoning to them.

177
Emily and Omario described the roles of mathematics in their lives outside of school and
the ways that they participated in mathematics, oftentimes in the contexts of being with their
families. Emily and Omario not only describe the applications of mathematics in their lives, but
the ways that they socially engage with their family members when doing mathematics at home.
Omario talked about how he allowed his siblings to struggle on mathematics homework as he
restrains himself from giving his siblings the answers to their problems. Emily shared
experiences where doing mathematics at home entailed argumentation with her family. In
addition to bringing their mathematical learning experiences at Littleview, as noted with their
Landmark Division tasks, Emily and Omario also described how their experiences engaging in
mathematics at home influenced the ways they participated in mathematics at school.
Disconnects between community and school.
The student participants spoke of the influences of their prior mathematics experiences on
their classroom mathematical learning experiences at Hillside. While students spoke of
connections they made from the way they did mathematics at home to the way they did
mathematics at Hillside, there was also a voicing of a disconnect between their expectations at
Hillside and their own personal mathematical learning goals and experiences. The disconnect
from the perspective of the students was demonstrated in my analysis of normative and personal
identities, where Omario and Emily demonstrated resistance to adhering to the normative
identity established in the classroom. Mr. Holland, Ms. Caroline, and Melanie noted concerns
about the disconnects between the community and the school. More specifically, the
disconnects between parents and the school were recognized Mr. Holland, Ms. Caroline, and
Melanie. The following excerpt from Mr. Holland’s interview centers on why he felt there had
been differences in mathematics test scores among the various ethnic groups.
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Belin: We're in a kind of diverse community with Latino, Native Americans, some
Mexican Americans, so when you look at all the different student groups such as Whites,
Latino, and Native Americans on some test scores it turns out that Native American and
Latino and other minorities have lower test scores than other groups so with you being a
teacher first hand in one of these communities why do you think that might be?
Mr. Holland: Because they don't buy into education completely. And that's another
characteristic of a [good] teacher. It’s to be able to sell the product of math or language
arts. A good teacher sells it and they accept it. “Oh yes I do need to know this.” And I
think that is a reason. Because a good example is [when a student may say] “You know
when I come home I still have food on the table. My mom and my dad didn't go to
college. My mom or dad dropped out of high school. So why do I have to know it?”
Interview: 04/30/10
Mr. Holland spoke about Native American and Latinx students as not buying “into
education completely” suggesting that there were differences in how students and educators at
Hillside saw the purpose and benefits of formal education. From Mr. Holland’s stance, he saw
formal education as a necessary means for survival and uses this as a basis to “sell the product of
math” to his students. He explained that when students described situations where their family
has survived without formal education, there was a greater challenge to “selling the product of
math.” Mr. Holland’s response seems to have been based on a broad set of experiences and
observations he has had with the community. However, it should be noted that the experiences
of Omario and Emily may offer counterexamples to his reasoning for the varying levels of
mathematical success. Omario and Emily showed behaviors of resistance in the classroom, yet
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they both talked in length about how invested they were in doing well in school and seeing the
values of learning mathematics.
In the following response, Melanie talked about how she felt the disconnect between the
schools and family was evident when Omario transitioned from elementary school to the middle
school at Hillside.
Belin: How well informed do you consider yourself to be about your child’s math
education at school?
Melanie: When they were in elementary I was very well informed. When they got to
Hillside, I wasn’t as informed as I wanted to be. I get a progress note every quarter umm.
Unless I call the school or go to the school I lost track of my son. Once you put them in
middle school you lose contact. Unless your child gets in trouble. I don’t get much about
him. I have to probe him when he gets home so I can check to see what he’s doing and I
do. I want to know what he’s doing. I want to see his agenda. I want to see his
homework. I may not understand it but I want to see it. And the only homework he does
bring home is science or Spanish. He doesn’t get a lot of homework for math or his
writing. [At the other schools my children attend] I see their math work everyday. So I
know what they’re doing. [The other schools] send monthly newsletters on what they’re
working on from each teacher at the elementary level. They’re all on the same
curriculum. So they explain, “This is what we’re doing in math. This is what we’re doing
in reading. This is what doing in writing.” They don’t do much science but they do some
science activities. So I mean it’s broken down and I know what they’re doing. At Hillside
I just completely lost touch.
Interview: 05/20/10

180
Melanie found that the communications that she once received as a parent from the
elementary schools through monthly newsletters were nonexistent from Hillside. Melanie also
found it more difficult to find details about the topics and activities Omario and his peers were
partaking through their various subjects in middle school. While Mr. Holland spoke generally of
a disconnect between the goals of many families in the community and the goals of formal
schooling, Melanie spoke more of the differences in how the elementary and middle schools
were communicating to the families. In stating that she had “completely lost touch”, Melanie
described another perspective on the nature of the disconnect between her and Hillside.
Ms. Caroline expanded more regarding the disconnect between Hillside and the parents of
students at Hillside. However, Ms. Caroline saw “the school putting up barriers” impacting the
lack of parental involvement.
Ms. Caroline: We don't have a lot of parent involvement, but the talk here is that it's the
fault of the parents. It's not the school putting up barriers, it's not their hurdles that they
have to get over to be involved so their blame is placed. And there's a lot of negative talk
about the kids too, you know, blaming the families. You know, “The parents just don't
care”, “This is what they're getting at home”, “What do you expect” you know blah blah
blah. So the difference where the principal and I think are our biggest areas of conflict
was over discipline. Because she [the principal]’s a zero tolerance kind of person.
Interview: 06/04/10
From what Ms. Caroline stated, teachers at Hillside in general, and not just Mr. Holland, cited
issues of perceived lack of parental support and family upbringings as factors that made teaching
challenging in this particular community. Ms. Caroline, having experience actively integrating
the ways of knowing from families into schooling, saw great risk in the perspectives from the
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leadership at Hillside with regards to the role of family and the community. Ms. Caroline did not
specifically state what “barriers” she saw, but the lack of communication regarding the school’s
curricular activities from Melanie’s perspective certainly should be considered in this context.
As noted earlier, Melanie and Ms. Caroline both expressed concern that an approach in
which the focus is nearly entirely on success as determined through standardized testing and
attaining sufficiently high test scores limited the growth in other areas of a student’s education in
need of development. Ms. Caroline stating that the lack of focus on the educators’ relationships
to the students and lack of knowledge of the community provided some concern over a possible
disconnect between the goals and values that the community has for their children and the goals
and driving factors of education in the school. She later expressed how the disconnect with the
community extended to a disconnect with elementary schools such as Littleview which sent
students to Hillside.
Ms. Caroline: Historically, there has been a feud between the schools [Littleview and
Hillside]. So what happened is we have adult agendas that are getting in the way of kids’
needs and what's right for kids. So there's kind of been a feud and apparently this new
principal hasn't really, I know from personal experience that she hasn't reached out to
feeder schools. And she hasn't tried to do any kind of articulation or visits back and
forth. So she just focused on test scores.
Interview: 06/04/10
The focus on test scores by the leaders of the district and Hillside along with a lack of
engagement with the community has led to a situation in which “adult agendas” became
obstacles to meeting “kids’ needs and what’s right for kids”. The disconnect between Hillside
and Littleview as well as Hillside and the surrounding community was an issue in the sense that
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Hillside became disconnected nearly entirely from the community. This made efforts toward
making any kind of articulation regarding what students knew, what students had learned, and
educational goals of the community of low priority. When the focus was almost entirely on “test
scores”, educators risked perpetuating narrow notions of learning, achievement, and success.
Sociohistorical Forces
At the beginning of the last quote in the previous section, Ms. Caroline made reference to
an “historic” feud between Littleview and Hillside. In this section, I aim to expand on the
sociohistorical forces impacting the mathematical learning experiences of Native and Latinx
students at Hillside. Martin’s (2000) focus on the sociohistorical forces on mathematical identity
focused on “historically based discriminatory policies and practices that have prevented AfricanAmericans from becoming equal participants in mathematics and other areas in society” (pp. 3031), using the voices from parents and community members about differential treatments in
mathematics-related contexts. In this section, I choose to focus on the references to assimilation
as a means of connecting the guiding principles in policy making and decision making with the
ongoing goals of assimilating Indigenous and Latinx peoples to white, mainstream culture. This
is not discount a variety of other, perhaps related, sociohistorical forces that have an impact on
mathematics teaching and learning experiences. I am choosing to highlight the forces of
assimilation because the concept was brought forth during my interview with Ms. Caroline and
because the goal of assimilation is quite explicitly to establish a normative identity in a broader,
not necessarily mathematical sense, as a mean to diminish any personal identities that do not
align with this normative identity construct.
Ms. Caroline, having experience actively integrating the ways of knowing from families
into schooling, saw great risk in the perspectives from the leadership at Hillside with regards to
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the role of family and the community.
Ms. Caroline: They view what the kids are bringing to school as at best irrelevant, at
worst the cause of the kind of struggles they might have. I just don't really feel that the
whole, the way it's working is very assimilationist. You know, the curriculum, what the
school is working, where it's headed, just all very subtractive, you know. They want the
kids to give up who they are.
Interview: 06/04/10
Ms. Caroline described the views and perspectives of the leaders of the school as “very
assimilationist” which conjures up the approaches by the United States towards the education of
Native American students, in which the explicit goals were to force Indigenous students to “give
up who they are” by prohibiting the use of their Native language and cultural practices and
assimilate towards White American culture (Valenzuela, 1999). Ms. Caroline’s concern over the
school wanting “the kids to give up who they are” referenced the concern that students and their
own identities were at odds with the roles and obligations they were expected to comply with in
order to be successful in school.
Ms. Caroline’s reference to the curriculum at the school being “subtractive” was a
reference to Valenzuela’s (1999) notion of subtractive schooling. Subtractive schooling is
described as the policies and practices that develop from Anglo Americans to assert their social,
political, and cultural claim in the southwestern United States. These efforts along with
empowerment efforts in Latinx and Indigenous communities have created situations in which
schools in the region have become central to social and political examinations of the curricula
and racial identities. English-only movements clash with bilingual education supporters while
legislation targeting ethnic studies become reminiscent of the assimilationist policies from
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Richard Pratt in the early 1900s targeting the destruction of language and cultures of Indigenous
peoples through schooling. The ‘subtractive’ element of these processes comes in the forms of
Indigenous students being forced to “give up who they are.”
Ms. Caroline’s characterization of the school leadership’s lack of engagement with the
community as being “very assimilationist” coincides with the tenets of Tribal Critical Race
Theory, which argues that governmental and educational policies are directed towards the
assimilation of Indigenous peoples (Brayboy, 2005). The perspectives highlighted in this study
still support the notion that students are expected to align towards a normative identity heavily
influenced by standardized testing and governmental educational policy. The impacts of
standardized testing and accountability movements certainly impact more than Latinx and Native
American communities. However, failure to provide a role for language, culture, and
community as meaningful contributors in the construction of normative identities in classrooms
only perpetuates the assimilationist policies that have impacted generations of Native and Latinx
communities.
Ms. Caroline’s background as a researcher and a scholar and Melanie’s lived
educational experiences in the community almost certainly impact the ways they describe the
perceived lack of urgency on the part of educators’ need to listen to and account for the identities
of the students and their community. What counts as education, what counts as knowledge, and
what counts as mathematical knowledge is determined by parties outside of the community.
Mr. Holland’s personal approach to teaching mathematics, however, does seem to closely
align with high stakes assessment approach that emphasizes “drill and kill” practices that
narrows what counts as mathematics to simply performance on a test. As a result, Mr. Holland’s
approach to teaching became part of the culture of “compliance” as described by Ms. Caroline.
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Ms. Caroline: Success here is a combination of good behavior and I'd say compliance.
And compliance is behavior and you know. It's compliance. Yeah, definitely. That's what
success is.
Belin: What do you think influences the policy making? What do you think the purposes
are for some of the policies?
Ms. Caroline: I see a lack of policies in terms of you know really supporting our Native
students. I see that the only time I see the issue of Native students being brought up is in
relation to attendance. … I see that you know basically there’s a lack of concern about
whether or not the pedagogy or the curriculum is culturally relevant or appropriate for the
kids and so I see that you know, I feel that there is kind of a color blind policy here in
terms of working with Native students and families.
Interview: 06/04/10
Ms. Caroline described success at Hillside as “a combination of good behavior” and
“compliance”. This aligns with the experiences constituting the normative identity in Mr.
Holland’s classroom as described in Chapter 4 where students and the teacher pushed
expectations to memorize facts, follow procedures presented by the teacher, and to ultimately be
evaluated by standardized tests. Ms. Caroline’s concern over the “lack of policies” that support
Native students and the extent to which “the pedagogy or the curriculum is culturally relevant or
appropriate for the kids” reiterates the theme regarding the disregard for the prior knowledge and
experiences of Native and Latinx students. The notions that constitute the normative identity in
the classroom indicate little acknowledgement of the prior mathematical knowledge and
experiences that Omario and Emily bring to the classroom. Rather the push for “compliance”
and “good behavior” in the classroom suggests a structure of power promoting the values of
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those outside of the community. Ms. Caroline discussed the push from administrators towards
what the school promoted as “21 st century learning.”
Ms. Caroline: It has a lot to do with educational leaders, you know, claiming that these
are the skills that businesses want. It's kind of like the capitalist model of you know what
we're preparing our students for is to be good workers. To me it's drawing people away
from the deep content. You know, the focus on content knowledge. And it’s the
assumption that this is good for everybody.
Interview: 06/04/10
Ms. Caroline brought forth a critique of what she called a “capitalist model” in that such
models constructed from capitalistic societies become detrimental to educational opportunities.
From a critical race theorist’s perspective, it is important to examine the implementation of
policies and standards emphasizing “compliance” and “good behavior” through racialized,
gendered, and classed lenses. Failure to do so only further silences the voices of racialized
groups (Solórzano & Yosso, 2002). In this context, I argue that educators intently push for
schooling practices that prepare students “to be good workers” stems from a deficit oriented
perspective on the students and their community. Solórzano and Yasso (2002) argue that
cultural assimilation is often viewed as the appropriate response to the academic shortcomings
explained by deficit perspectives of minority students. Findings here indicate that Emily, Rory,
and Omario felt that their preferred ways of doing mathematics are often devalued, that Mr.
Holland felt that it is his responsibility to “sell” education for his students to “accept”, and that
both Ms. Caroline and Melanie described a disconnect between the school and the community.
Given the histories of assimilation through schooling for both Native American and Latinx
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communities, there is evidence that assimilationist practices and policies were still impacting the
educational experiences of students at Hillside.
These voices help to describe the impact of external forces have on the constructions of
the normative identity in the classroom, in that standardized testing and capitalistic approaches
have influenced the school and classroom culture. These voices regarding the
disenfranchisement of the lived experiences of students and their communities through cultural
assimilation indicates that Hillside had become a site of struggle for power. This struggle for
power did not just entail school administrators, policymakers, and greater societal forces to
impose conditions of exclusion, but also “the capacity of social actors to position themselves in
different situations and through the use of various resources of power” (Valero, 2004, p. 11).
These shared experiences from Omario, Emily, Rory, and Melanie, members from the local
community, suggest that this struggle for power has been accompanied by a history of resistance
(Gutiérrez, 2013). Assimilationist policies pushed forth by policymakers with capitalistic
agendas have impacted the ways that administrators and teachers approach both teaching and
learning at Hillside and the (lack of) relationship between the school and the surrounding
community. Forces of capitalism, assimilation, and colonization are not new to Indigenous and
Latinx communities. The voices of Melanie, Omario, Rory, and Emily reflect the continued
navigations through such assimilationist approaches that have continued from previous
generations to current generations.
Summary of the Chapter
This chapter provided a multilevel sociohistorical and sociopolitical context of the
mathematical learning experiences of students at Hillside through the perspectives of the teacher
Mr. Holland, Omario’s parent Melanie, and an assistant principal of Hillside, Ms. Caroline along
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with the experiences of the students Emily, Rory, and Omario who had attended both Hillside
and Littleview. My analysis centered on the students’ choice of Landmark Division served as an
example where students had a preferred way of doing and engaging in mathematics that made
sense to them, yet they had to adjust to adapt to the preferred method of division in their
classroom at Hillside. The section on school level forces described how students had to navigate
through both a peer culture that negatively viewed academic success and an emphasis on the
authority of standardized testing. When expanding the view to look at the relationships between
the school and the community, I found a disconnect between how teachers described what the
ways parents perceived the roles of schooling and the ways that the students and parent valued
schooling and mathematics. At the classroom level, at the school level, and the level that
describes the relationship between the school and community, there is a continued theme of a
lack of communication between the schools and the families of the students in the community,
and no evidence of any processes in developing policies, curriculum, nor structure that would
account for the funds of knowledge that students bring to their schools. I connect these themes
with the ongoing, sociohistorical forces of assimilation as brought forth by Ms. Caroline. The
mindsets in which the normative identity in the classroom places a significant amount of
mathematical authority on the teacher and standardized tests, while limiting the types of agency
that would allow students to bring in their own ideas and lived experiences into the classroom is
reflective of a centuries long project to assimilate Indigenous and Latinx peoples.
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Chapter 6: Discussion and Implications
In this final chapter, I revisit and provide a summary of the findings of this dissertation
study. This summary is followed by a brief discussion regarding the immediate implications on
both research and practice. I then provide a brief overview of my observed limitations of this
study. I conclude the chapter and this study with a final reflection regarding the future directions
in theory and practice with respect to Indigenous perspectives.
Summary of Findings
The overarching research question for this study is: How can we use identity to better
understand the various sociocultural and sociopolitical influences on the mathematical learning
experiences of Native American and Latinx students? This study addressed this overarching
question by focusing on two research sub-questions: (a) How can we use identity to examine
how Native American and Latinx students and their teacher describe doing and learning
mathematics in the classroom? (b) How can we use identity to examine the various influences on
the mathematical learning experiences of Native American and Latinx students? I first review
and summarize the conceptual framing of this study and how this yielded my definitions of
normative identity and personal identity. I discuss how these notions of identity fit within the
contexts of mathematics education research for Native Americans, Latinx and all students. I then
discuss and review how chapters 4 and 5 utilized this notion of identity to address each of the
sub-questions.
Why identity?
In the first two chapters of this study, I presented a case for the development of
conceptual tools that better accounted for sociopolitical and sociohistorical influences on the
mathematical learning experiences of Native American and Latinx learners. I argued for a
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notion of identity as conceptual tool to more effectively describe the various sociocultural and
sociopolitical influences on the mathematical learning experiences of Native American and
Latinx learners. From an equity standpoint, the notion of mathematics identity as the extent that
one feels a sense of belonging or affiliation within a certain context as a doer of mathematics has
an appeal in research. It provides opportunities to amplify the voices of marginalized youth while
limiting broad generalizations of marginalized groups.
How can we use identity to examine how Native American and Latinx students and
their teacher describe doing and learning mathematics in the classroom?
The first research sub-question sought to use this notion of identity in order to compare
how doing and learning mathematics is described by Native American and Latinx students and
their teacher in a classroom. In order to address this question, I chose to utilize the concepts of
normative and personal identities as introduced by Cobb, Gresalfi, and Hodge (2009). The
concept of normative identity was used to describe both the specifically mathematical and
general classroom obligations that constitute effective doers of mathematics in the classroom.
The notion of personal identity helps to describe the extent to which students identify with,
merely comply, or resist those obligations that constitute the normative identity. These
conceptualizations of identity bring forth the possibility of illustrating the dynamics of culture
and power that influence the social co-construction of what counts as mathematics in a particular
classroom. The notion of personal identity then provides an opportunity to describe how a
particular student engages in classroom activities and why that student may choose to do so.
The fourth chapter focused on an analysis of both classroom observations at Hillside and
interviews with the students, Rory, Emily, Omario, Sally, and Lorraine and from their sixth
grade mathematics teacher, Mr. Holland. The goal of this chapter was to compare the ways in
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which the students and the teacher described the normative identity in their classroom. This was
followed by an examination of students’ personal identities as told by the students themselves.
While there was little disagreement in the way the students and Mr. Holland described
the normative identity as established in the sixth grade mathematics class at Hillside, there were
some differences in the way some of the students described what they felt should be the
normative identity. More specifically there were differences between the ways students who had
attended Littleview described how their own notions of who should hold authority in
mathematics differed from the classroom norm that their teacher was most often the sole
authority with respect to what counts as mathematics in the classroom. Rory, Emily, and Omario
all described how they saw value in working with other students and in helping other students
while working on mathematical tasks. While Rory, Emily, and Omario described having such
opportunities at Littleview, those opportunities were limited at Hillside where their teacher held
authority in determining what counted as mathematics in the classroom.
Sally, Loraine, and Rory found little issue with identifying with the normative identity
that focused on procedural knowledge with the teacher as the primary authority. These three
students described themselves as good at mathematics. However, Omario and Emily described
differences in the forms of agency they were used to and forms of agency that were actually
made available to them. For Omario and Emily, peer-to-peer communication and opportunities
for explanations were important in how they identified themselves as being effective doers of
mathematics. Since opportunities to provide explanations and to engage in discussions with
other students were limited, Omario and Emily were found to be resisting their general and
specific mathematical obligations in the classroom.
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The significance of these findings does not necessarily come from the fact that some
students resisted the normative identity but that their resistance was based on differences in
perspectives on what it entails to be an effective doer of mathematics. Research in mathematics
education of Native American students has typically focused on conflicts between Western based
approaches to mathematics and traditional Indigenous perspectives (e.g., Bradley, 1984; Brenner,
1998; Lipka et al., 2005; Nelson-Barber & Estrin, 1995;), as discussed in chapters 1 and 2.
Similar perspectives about navigating through “two worlds” (e.g., Gorgorió & Planas, 2005; Jilk,
2007; Ogbu, 1992) have been discussed with respect to the privileging of Western perspectives
at the expense of including the perspectives of students from historically marginalized
communities. If there are conclusions to be made about conflicts between two worlds in this
particular chapter, it is not about conflicts between Native or Latinx cultures and mainstream
Western based mathematics approaches. Rather these findings revealed that much of their ways
of doing and learning mathematics outside of Hillside, including their experiences at Littleview
and their experiences at home with their family, did not directly translate to being an effective
doer of mathematics at Hillside. There were differences in what the students and teachers
considered to be legitimate and effective ways of doing and learning mathematics. However,
those that had the most authority played the larger role in what would become the normative
identity. These are issues not necessarily specific to Native and Latinx students but to all
students transitioning from one school or one classroom to the next.
How can we use identity to examine the various influences on the mathematical
learning experiences of Native American and Latinx students?
In chapter 5 I use Martin’s (2000) multilevel framework, which explored the roles of
sociohistorical, community, school, and individual forces in mathematics socialization and
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identity formation, to address this question. I center the analysis on the voices collected from
two child informants who had attended Littleview, Emily and Omario, and the adult informants
Mr. Holland, Melanie (Omario’s mother), and Ms. Caroline (the assistant principal). The
findings were based on themes that arose from interviews regarding what significantly
influenced the construction of normative identities in the classroom and what sociohistorical
contexts influenced Native and Latinx students’ general and mathematical learning experiences
at Hillside.
While Chapter 4 described the extent to which students identified with or resisted the
normative identity, Chapter 5 focused on examining potential reasons why Emily and Omario
resisted the normative identity. In particular, this chapter highlighted how experiences with
family, prior historical relationship between school and community, and the pressures of
standardized testing all played roles in how the normative identity in the classroom was
constructed. In turn, what becomes the normative identity can influence students’ personal
identities.
Sociohistorical influences including experiences told from the perspectives of Ms.
Caroline and Melanie depicted a disconnect between the school’s leadership and the community
stemming from the time when Melanie was a student at Hillside. The disconnect between the
school and the community was further evident as Melanie described her own experiences as a
student who had attended Hillside and as a mother of student currently attending Hillside.
Melanie shared how perceptions of Native American students being singled out based on her
own experiences were indicative of an overall sense from the community that Native American
students were not attaining an equitable education at Hillside. From the other side, Mr. Holland
described his sense that there was a lack of “buy-in” from the community with regards to
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education. Ms. Caroline added that educational policies at the school and district that placed
accountability on teacher and students on performance on standardized tests were reflective of
assimilationist views. By placing obligations on the teacher and students to adhere to standards
set in place without the input of the community, students were placed into a position where
success in school was dependent on “compliance” and “good behavior”.
It was noted in Chapter 5 that such practices were characteristic of subtractive schooling
(Valenzuela, 1999), a larger sociopolitical trend describing conflicts over language, politics, and
culture. The inhibition and lack of utilizing the social and cultural resources of the community
perpetuated dominant mainstream perspectives whose values came from people in power from
outside the community. Mr. Holland, Ms. Caroline, and Melanie all describe the pressures of the
students’, teachers’, and school’s accountability towards standardized testing. The source of
such pressures does not come within the community or the school itself, but from grander
regional and national political forces. Still these forces have found their way into this classroom
at Hillside and are perpetuated by teachers and school leaders, which has only furthered the
disconnect between the goals of the school and the values of the community.
More importantly, there was little to no structure in place at Hillside that supported and
valued the mathematical learning experiences that students brought into the classroom. Omario
and Emily described themselves as “good” mathematics students while at Hillside and described
the roles of mathematics in helping their family members. These mathematical learning
experiences, having taken place prior to coming to Hillside, helped Emily and Omario to develop
their own notions of what it meant to effectively do and learn mathematics. The “clash” that
occurred in this instance was not a clash due to cultural or linguistic differences between Native
or Latinx culture and mainstream classrooms. This clash was more the result of differing
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conceptualizations of what it meant to do and learn mathematics between the normative
identities and what Emily and Omario had experienced outside of Hillside.
Melanie (in her experiences as a student), Omario, and Emily all indicated that they
themselves as students wanted to do well in mathematics and saw value in mathematics, but
these goals and values were not necessarily aligned with the goals and values of the formal
mathematics learning experiences in the classroom. Emily’s and Omario’s contrasted with those
of the teachers and the school. Emily and Omario each described concerns over the tendencies
of their peers to behave in acts of resistance towards schooling and the social negativity
associated with being perceived by peers as a successful student at Hillside. This type of
dissonance over schooling was described by Mr. Holland as students’ questioning the purpose of
education.
Students’ perceptions of their future opportunities for learning and education and what
that would afford them have been described as the students’ foreground (Alrø, Skovsmose, &
Valero, 2003; Skovsmose, Scandiuzzi, Valero, & Alrø, 2008). In this context, descriptions about
how students expect mathematics education to benefit them (or not) in their future endeavors
influence the way teachers and students themselves discuss their personal identities. The link
between the formulation of goals and the learning of mathematics as a means of attaining those
goals have also been tied to theoretical constructions of identity (Middleton, Kaplan, & Midgley,
2004; Nasir, 2002; Sfard & Prusak, 2005). Sfard and Prusak’s (2005) notion of designated
identity regarding narratives about what those being identified expect to be the state of affairs in
the future is utilized to theorize learning as the process of attaining a designated identity. This
process of attaining one’s designated identity may take the form of resistance, compliance, or
identifying with the normative identity. Educators may hope that a student’s designated identity
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aligns with the normative identity in the classroom or views the fulfilling of specifically
mathematical and general obligations in the classroom as being conducive to reaching their
foreground, goals, or designated identity. In this study, the disconnect between the school, the
community, and the students seems to also lie in the understandings of students’ foregrounds and
designated identity in relation to the foregrounds and designated identities that the school thinks
characterize their students.
Implications for Practice
In the following sections, I provide some implications for the practice of mathematics
education, particularly the practice of teaching of mathematics to Native American and Latinx
students. I first describe how findings in this study support research that advocates group work
and collaborative learning as avenues to equity in mathematics education in diverse
communities. Next, I call for the providing of opportunities for teachers and administrators to
seek and integrate funds of knowledge into the mathematics curriculum in response to what has
been described as an overemphasis and overvaluing of standardized tests in the mathematics
classroom.
A case for group work and collaborative learning.
The experiences described by Omario, Emily, and Rory demonstrated the benefits of
group work and collaborative learning in the classroom due to the opportunities to engage in
social activity with their peers. Group work and collaborative learning have been found to
provide students with greater opportunities to engage in conceptual agency and provide access to
engagement and learning for diverse learners (Boaler, 2006). Most importantly, advocates of
group work stress the need to shift the intellectual authority from the teacher and students of high
status to a more evenly distribution of intellectual authority to all students. This approach is
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based on the idea that each participant in the classroom is assumed to have knowledge, expertise,
and experiences that are beneficial for all learners in the classroom (Cohen, 1994; Featherstone,
Crespo, Jilk, Oslund, Parks, & Wood, 2011). In particular, the students’ description of
experiences regarding the benefits of groupwork and collaborative learning in mathematics
supports previous findings promoting collaborative learning for Latinx (Uekawa, Borman, &
Lee, 2007) and Native American students (Hogan, 2008).
Opportunities to utilize funds of knowledge.
The adult informants in this study described the substantial influence from outside of the
community onto the mathematical learning experiences of students at Hillside Middle School.
The parent, assistant principal, and teacher participating in this study all criticized to some extent
the influence and pressure coming from outside the community that determined how normative
identities were constructed in the classroom. In particular, Melanie, Ms. Caroline, and Mr.
Holland all pointed out the significant role that standardized tests played in teaching mathematics
while explaining that those who place heavy emphasis on the value of standardized tests do not
recognize the in-school and out-of-school contexts that influence the mathematical learning of
students attending Hillside. Just as importantly, Rory, Omario, and Emily expressed how the
ways they experienced doing and learning mathematics outside of their Hillside classroom
experiences were often not valued nor recognized in their mathematics classroom at Hillside.
An opportunity, and perhaps a need, to build on Native American and Latinx students’
funds of knowledge is evident based on the positive mathematical experiences the students
described both at their elementary school and outside of the classroom with their families and in
their community. Funds of knowledge are often viewed as “the historically accumulated bodies
of knowledge and skills essential for household functioning and well-being” with “the basic
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premise that classroom learning can be greatly enhanced when teachers learn more about their
students and about their students’ households” (González, Andrade, Civil, & Moll, 2001, p. 116).
Identifying and utilizing students’ funds of knowledge can be done in a variety of forms, whether
it is through a greater collaboration with the schools (González, Andrade, Civil, & Moll, 2005),
greater interaction with parents and the community (Acosta-Iriqui, Civil, Díez-Palomar,
Marshall, & Quintos, 2011; Civil, Bratton, & Quintos, 2005; Meaney & Fairhall, 2003), or even
providing students the opportunity to share their own personal experiences doing mathematics
from their previous school or from outside of school. Both the teacher and the students
described a desire to explore how mathematics is useful and pertinent to their lives, but there
need to be structures in place to make these opportunities for dialogue possible.
Implications for Research
This study sought to highlight the mathematical learning experiences of Native American
and Latinx students using identity as an analytic tool. Studies have utilized identity as a lens to
examine student learning of mathematics. For example, Sfard and Prusak (2005) base their
definition of learning on their narrative-based concept of identity. Nasir (2002) and Wenger
(1998) link student learning with goals and identity, with Nasir doing so in the context of
African-American mathematics learners. In the context of Native students, this is especially
important to move beyond the notions of “learning styles” of Native American students that is
prevalent in the mathematics education research of Native students (Hadfield, 1992; McCarty,
Lynch, Wallace, & Benally, 1991; Pewewardy, 2002) which risks the essentialization of Native
students potentially leading to educators and researchers seeking a list of prescriptive measures
or guidelines on how to teach mathematics to Native American students.
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There is potential to utilize the conceptualizations of normative and personal identities
from this study towards a theory of learning. In particular, it would be useful to apply (related)
notions of goals (Nasir, 2002), foreground (Skovsmose, et al., 2008), actual, and designated
identities (Sfard & Prusak, 2005) in relation to students’ personal identities. Chapters 1 and 2
noted the great emphasis on Native American and Latinx mathematics education research
focusing on how to integrate students’ lived experiences towards academic success in
mathematics. These notions of normative and personal identities could be a valuable analytic
tool used to describe the extent to which students actually feel connected towards what they are
expected to learn mathematically.
Limitations of the Study
There is a demonstrated need for more research that concurrently examines the various
influences on mathematics educational experiences of Native American and Latinx students.
While the design of this study built upon Martin’s (2000) multilevel approach by utilizing the
voices from an assistant principal, a teacher, a parent, and five students, studies should seek
voices from a greater number of parents, teachers, administrators, and students in the
community. Following her multilevel study including teachers and parents of Latinx students,
Quintos (2008) stated that "research needs to include the diverse community members that are
part of the students' communities" (p. 396) as a reflection on the restricted participation of
students' fathers in her study. My study also demonstrated a need for a greater examination of the
influence of educational policy and curriculum on the normative identities in the classroom.
That is, there is a need to realize policy and curriculum as significant contributors to the
constructions of normative identities in the classroom. As Castagno and Brayboy (Castagno &
Brayboy, 2008) stated, "the relationships between culture, curriculum, pedagogy, learning, and
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academic achievement are so complex, diffuse, interactive, and far reaching, equally complex
and far-reaching research designs are needed" (p. 982).
I do not intend to generalize the findings of this study to a greater population of Native
American or Latinx students. Rather I would call on a greater push for researchers to collect and
tell counternarratives highlighting the success and achievement of mathematics learners in
Indigenous and Latinx communities to combat deficit oriented perspectives.
There is an opportunity for further integration of resistance theory (Cavell, 2009; Moll,
2004; Solorzano & Bernal, 2001) not only as a way of describing instances where students resist
normative identities in the classroom, but also as a directive in research to seek and provide
counternarratives that highlight the achievement in mathematics by Indigenous and Latinx
learners. There is a growing body of research to counter deficit oriented perspectives that
highlight strengths in mathematical learning and understanding demonstrated by Latinx (e.g.,
Turner, Gutiérrez, & Sutton, 2011) and African American students (e.g. Leonard & Martin,
2013) learners. However, there continues to be a lack of research that offers counter-narratives
of Native American students. As a result, the grander narrative in the literature about the
mathematics education of Native American students continues to center on issues or challenges
faced by Native American students. Although more studies seeking to integrate Indigenous
cultural knowledge and local funds of knowledge that Native American students bring into the
classroom are needed, I argue that this study serves as a reminder of the need to highlight both
instances of success and reasons for resistance from the perspectives of Native and Latinx youth.
Moving Towards Decolonization: My Revised Agenda for Research and Practice
As I began my journey into this dissertation study, I was in the midst of a multitude of
transitions. I was still getting used to the world of mathematics education research after recently
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changing my area of research from computational group theory to mathematics education. I was
in the process of starting a new family with my newlywed wife who gave birth to our first child.
I was still grasping with the reality of my mother’s passing and what that meant for the future of
my own family. We had decided to take on new career opportunities in our home state where I
would be working at a tribal college as a full-time faculty in mathematics given the freedom to
design and deliver a mathematics curriculum as I deemed suitable for a college geared towards
Indigenous students with creative minds.
Having grown up with a Diné and Filipino heritage, I have always toiled with my own
conceptualizations of identity. In this time of transition when I started my dissertation, notions of
identity were at the forefront of my mind even more so. I was constantly asking myself such
questions as: What does it mean to be a mathematics education researcher? Does this mean I
failed as a mathematician? In what ways will my work benefit my community? In what ways
will the time, effort, and energy behind my work benefit my family? In what ways do my
perspectives matter in the world of mathematics education research? It is by no coincidence that
the central focus of this dissertation centered on finding a suitable notion of identity in order to
address ways that students from marginalized groups felt some sense of belonging as doers of
mathematics.
I never felt like I could be a suitable, “typical” representative of any group that I was
identifying myself with, namely a Navajo, Filipino, mathematician, or mathematics education
researcher. I felt that my own personal trajectory and the unique experiences I have had made
me such an atypical member of each of these groups. In using identity in my study, I wanted to
resist the essentializations of students having been identified as being Native American or
Latinx. In other words, I wanted to depict the experiences of Emily, Omario, Rory, Loraine, and
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Sally as I would want my own experiences to be depicted. Ultimately, I wanted to show how
Emily, Omario, Rory, Loraine, and Sally described themselves as doers of mathematics and how
their perceived resistance in their cases here was not due to culture clashes or language
differences. Rather, I wanted to show that the conflicts here were rooted in tensions around what
students and teachers felt counted as mathematics. I wanted to do amplify the voices of these
students, while at the same time account for the context of them being self-identified as Native
American or Latinx.
Without access to each child’s home settings and without a greater focus on questions
and discussions rooted in Indigenous culture and language, there was little to information to
draw upon in this study to make statements regarding the extent of cultural or language factors as
having a significant impact on students’ mathematical learning experiences. While I felt that
identity as a conceptual tool could account for students’ individual agencies and highlight their
own personal experiences, I expected Martin’s (2000) multilevel framework to reveal that
sociohistorical forces specific to Indigenous and Latinx contexts, particularly from the past,
would have an impact on students’ mathematical learning experiences today. Namely, I
wondered if the shared histories of practices assimilation and colonization of Indigenous and
Latinx peoples of the past would be revealed as the significant sociohistorical forces.
Now, at the end of my journey navigating towards the completion of this dissertation
study with my hair now in a braid down to my waist, I feel that I would contextualize this study
much differently than if I were to start today. As a father of a fourth grader, I am now much more
familiar with the role of parents, both in general and with respect to schooling, and have a better
understanding of the challenges students face navigating through a system of education heavily
impacted by high-stakes standardized testing. As a now experienced full-time faculty member, I
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understand better the breadth of the push for evidence-based decision making in higher
education. Most dramatically, we have now been witness to historical, political uprisings in as
seen in such movements as Black Lives Matter, responses to the construction of the Dakota
Access Pipeline through the traditional homelands of the Standing Rock Lakota peoples, and the
events leading up to and resulting from the 2016 United States presidential election.
In concluding this dissertation study in the context of 2017, I look back to the words of
both Melanie and Caroline:
Melanie: But it’s hard, it’s just hard. There’s just years of cycles and generations that
have been the same thing. There’s hope but just when is it going to start?
Interview: 05/20/10
Ms. Caroline: I just don't really feel that the whole, the way it's working is very
assimilationist. You know, the curriculum, what the school is working, where it's headed,
just all very subtractive, you know. They want the kids to give up who they are.
Interview: 06/04/10
Melanie characterized the struggles regarding the relationship between the schools and the
surrounding community as being part of “years of cycles and generations that have been doing
the same thing.” For Melanie, being an Indigenous woman, I now see her words as describing
tensions between the school and the community not as something being impacted by the past, but
actually they are the same tensions and conflicts being cycled and perpetuated today. Likewise,
Ms. Caroline characterized the way that the school works as “very assimilationist.” It has taken
my experiences through the events leading up to 2017 for me to revisit the words and
experiences of Melanie and Ms. Caroline to realize that colonization and assimilation are not
sociohistorical forces from the past. Rather, they are describing colonization and assimilation as
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forces having an impact today as a perpetuating cycle of destructive forces that the ancestors of
the community surrounding Littleview and Hillside have faced for centuries.
In order to better effectively situate both the sociohistorical and sociopolitical contexts, it
is important to consider the impacts of colonization and assimilation to both mathematics and
mathematics education. In taking further explorations of conceptualizing identity, particularly in
the cases of historically marginalized groups, one must take into consideration that:
•

mathematics and mathematics education are subject to the forces of settler colonialism
and

•

the impacts of setter colonialism on mathematics and mathematics education are negative
and can be plainly illustrated by examining the experiences of Indigenous peoples.

I see discussions regarding the roles of settler colonialism in mathematics education moving
towards the decolonization of mathematics education as being intimately tied with recent calls in
mathematics education research to “employ a more clearly antioppressive and humane course for
mathematics education: a mathematics education that does not result in the negative experiences,
fears, anxieties, and disaffected mathematical identities that we continue to encounter in schools
and society” (Aguirre, et al., 2017, p. 125). A research agenda rooted in goals towards
decolonization from Indigenous perspectives may provide a needed framework to explore the
connections between Latinx and Native American mathematical learning experiences, between
identity and structures of power in mathematics, and towards an inclusive, anti-oppressive
trajectory for mathematics education.
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Appendix A: Sample Student Interview Protocol
INITIAL STUDENT BACKGROUND INTERVIEW
(Adapted from CEMELA Student Learning and Perceptions Group Protocol, 2009)
Name:
Birth date:
Date:
1)
Where were you born?
2)
How many brothers do you have?
3)
How many sisters do you have?
4)
Are you the oldest or youngest child in the family, or are you in between?
5)
What language or languages do you speak at home? [If more than one language, ask
“what language do you like to speak more? Why?]
6)
What language do you usually speak with friends? (In the neighborhood? At school?)
7)
Which schools have you gone to?
8)
Do your parents (other adults, siblings) help you with your mathematics homework? In
what ways? In which language?
9)
Do you help your younger siblings with their mathematics homework? In what ways? In
what language?
10)
Can you think of ways that your family uses math? Can you describe howyour family
uses math? [this may need some further probing]
11)
What do you do in your free time?
12)
What is your favorite subject in school? Why?
13)
What is different about being in 6th grade from when you were in 5th grade? What is the
same? [Probe]
14)
What is different about your math class in the 6th grade from your math class in the 5th
grade? [Probe]
15)
What are some things that you like about your mathematics class?
16)
What are some things you do not like about your mathematics class?
17)
Do you like to participate in whole-class discussions in the mathematics classroom?
[Why or why not?] [If unsure about the idea of “participation” ask, do you ever volunteer to
answer questions or to share your strategies for solving problems? And Probe: Do you feel
comfortable doing that? If not, why not? If so, what helps you feel comfortable?]
18)
Do you work in groups in the mathematics classroom? [If yes, probe: how do you like it?
Do you participate in the group mathematics discussion? In which ways?]
19)
If you were the teacher, how would you teach mathematics?
20)
If you could change anything about the mathematics class, what would you change?
21)
What makes someone really good at mathematics? Do you know anyone who is good at
mathematics?
22)
Do you think you’re good at mathematics? How do you know?
23)
How would you describe yourself as a mathematics student?
24)
In your opinion, what does your teacher think of you as a mathematics student [may need
clarification, such as “does he/she think that you are pretty good, so so, etc…” and probe as to
why]
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25)
Can you think of examples of how mathematics is used in your
neighborhood/community? Can you describe them to me?
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Appendix B: Sample Student Focus Group Interview Protocol
Sample Protocol and Sample Questions for Group Task-Based Interview
Instructions: The interview will consist of a 2 to 3 part task designed to encourage a group of 34 students to work collaboratively. The interviews will take place in a quiet, private room
without the presence of a teacher where students will have access to the following resources.
Materials:
Pen
Paper
Dry Erase board
Markers
Calculator (if appropriate)
Manipulatives appropriate for the tasks
SAMPLE PROMPTS
AT THE BEGINNING OF THE INTERVIEW
“Hello, how are you doing today? Let me describe what I’d like to do today. I’m going to
present you with some math problems. Again, these tasks are not going to be a test or a quiz or
homework or anything that is going to count towards your grade. But before that, I’m going to
ask. And remember, if you ever feel uncomfortable or if you don’t feel like participating any
more, you are free to stop participating in the study. Does this sound okay? Do you have any
questions for me right now? [Answer any questions the student may have]”
“Okay, so if it’s okay with you, I’m going to audio and video tape this interview so that I have
something to refer back to later on. Is that okay? [Wait for response]”
If students agree, turn A/V equipment on and hand students the task.
BEFORE THE STUDENTS START ON THE TASK
“Why don’t go ahead and read the problem to yourself and let me know when you finished
reading. Don’t start the problem just yet. [Wait for the student to read the problem and pause so
the student can think.”
“Okay, why don’t you start working on the problem. Please write down as much of your work
as possible. If you make a mistake, please don’t erase, just cross out your work.”
STUDENTS WORK ON PROBLEM
AFTER STUDENTS WORK ON PROBLEM
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“Can you explain to me what you did here?”
“Is there anything in this problem that you don’t understand?”
“Do you feel confident in your answer?’
“Have you seen a problem like this before? If so, where?”
“What are some other ways to do this problem?”
“Do you think this problem is easy, hard, or somewhere in-between?”
“What would help you to make solving this problem easier?”
“What would make this problem harder?”
FOLLOW-UP QUESTIONS (After last task or when time is running out)
“How does this problem compare to the problems you do in math class?”
“What did you like about this task? What didn’t you like?”
“How often do you work in groups? Did you work in groups often last year (in 5 th
grade)?”
“Do you like to work in groups? Why or why not?”
“Would you rather have worked in a group on this problem or worked by yourself?”
“What do like about middle school? What don’t you like?”
“What do you miss about 5th grade? What don’t you miss?”
“Can you describe the differences between your 5th grade math classes and your 6th grade
math class?”
“Without naming anyone, which of you know someone who is good at math? What
makes that person good at math? Do you all agree?”
“Why do you think we need to learn math?”
WRAP UP
“Well you did wonderfully today! You were a pleasure to interview. Do you have any questions
for me about this interview or anything else? [Answer] Thank you once again, I truly appreciate
your participation.
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Appendix C: Sample Parent Interview Protocol
Adapted from CEMELA-Parent Profile, 2004
Background Information
1.
How long have you lived in [redacted]?
2.
Where did you grow up?
3.
How many of your children have attended or are attending [redacted]?
4.
What are some activities that you enjoy doing with your family?
Math personal history
1.
How would you describe your experiences as a learner of mathematics (when you were in
school)?
2.
How was mathematics taught when you went to school? [we are trying to get at
pedagogical approach; lecture, hands on, worksheets, etc.]
3.
Can you think of a topic in mathematics that you remember really liking as a student?
[elaborate]
4.
Can you think of a topic in mathematics that you remember not liking at all when you
were a student? [elaborate]
5.
Can you give some examples about how you think you use mathematics now in your
everyday life?
6.
How would you describe a good math student? How would you describe someone who
is good at math?
About their children’s experiences with mathematics
1.
Do your children enjoy learning mathematics? [if more than one child, need to ask about
each of them; also elaborate on why or why not]
2.
Is mathematics learning easy or difficult for your children? What have you noticed about
the ways they learn mathematics? What seems to help them learn?
3.
Is the mathematics you learned at school different from the mathematics your child is
learning? If so, can you give examples of some of these differences?
4.
How well informed do you consider yourself to be about your child’s mathematics
education in school? (e.g., Do you know what your child is currently learning in the
mathematics class?) Where do you find out about it?
5.
What kind of feedback do you get about your children’s performance in mathematics?
[probe: meeting with the teacher? Written report? Other?]
6.
Do you have any questions or comments about the mathematics that your children are
learning in school? [probe-content and pedagogy]
7.
How would you describe your child’s experience in math classes at [redacted]?
8.
What are the strengths of the way they teach your child at [redacted]? Weaknesses?
9.
Can you comment on the level of community involvement in your child’s mathematical
education?
10.
How do you think the recent [redacted] will influence the community and your child’s
education?
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Interactions with their child about mathematics
1.
Do you talk to your child about mathematics? [If yes, probe as to examples of what they
talk about]
2.
Do you help your child understand uses of mathematics in everyday situations? (E.g. talk
about pocket money, budgeting, coupons, shopping; scheduling / time allocation; measuring as
in cooking, sewing, building things.
3.
Does your child like games and activities that involve mathematics?
(a)
If YES, can you give me some examples?
(b)
If NOT, do you push your child into getting involved with mathematics? In what way?
(c)
Do you play math games with your child or participate in activities that involve math
with him/her? If so, how would you characterize your participation?
4.
Does your child enjoy doing mathematics homework?
5.
Do you or anyone else in the family help your child with math homework?
(a)
If YES, can you describe the type of help? [ask questions to guide them; just check for
correctness or completion; does it with him/her…]
(b)
Did the type of help change over time? If yes, how did it change? Or, in what way did it
change?
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Appendix D: Sample Teacher Interview Protocol
Introduction
Hello, as you know my name is Belin Tsinnajinnie and I am a doctoral student at the University
of Arizona working on a study for my dissertation that revolves around mathematics education. I
want to thank you very much for agreeing to take part in the study and for agreeing to this
interview. The interview should take approximately one hour. I’d like to remind you that your
participation in this interview is optional.
Feel free to answer questions as you would like and to refuse to answer one or more questions if
you would prefer. You may decide to end the interview at any time as well.
I will be audio taping the interview. This allows me to go back and examine what was said and is
easier for me when compared to taking hand written notes. The audiotape is for my use in
writing up my study results.
I’d also like to reassure you that if anything you say is used in my dissertation, other writings or
presentations, your name will not be used and the school name and other identifying markers will
also be changed. Are you comfortable with the interview being recorded? Do you have any
questions before we begin?
Biography
1.
To start, could you tell me some background about yourself. Where were you born,
where did you grow up, and where did you go to school?
2.
What was going to school like for you and what kind of memories do you have of when
you were going to school?
3.
What were your experiences with mathematics as a high school student? As a college
student? As a professional?
4.
How do you think those experiences affect your teaching now?
5.
Did math, in any way, stick out as being more important? How?
6.
Did anybody stress math to you? Outside of school or any other kind of teachers, or
counselors?
7.
I know you believe math is important, can you tell me how do you think it is important?
8.
How much confidence do you have in your math ability?
Teaching
9.
10.
11.
12.
13.
14.

How did you become a teacher? (Ask for prior professions, education, and training.)
Why did you decide to become a teacher?
What do you see as your role and responsibilities as a teacher?
What characteristics do you think make for a good teacher?
What is your relationship/work with students outside of the classroom?
What would someone see if they came to your classroom?

Mathematics
15.
How would you define mathematics? What does it mean for someone to be good at
mathematics? A mathematician? A mathematics teacher?
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16.
What do you see as the best way to teach mathematics to your students? What practices
do you feel are successful? What practices have you used I your classes?
17.
What mathematics curriculum is used in your school? What are the strengths and
weaknesses of this program? If it were up to you, would you use this program? Why/why not?
18.
Do you feel your students can relate to the contexts and ideas that you use in teaching
math?
19.
What makes for a successful math class?
Parents
20.
What do you expect from parents?
21.
What kind of support do you think parents should give students for their children to be
successful? Is it different for Latino students or for Native American students?
22.
Do you have a question you would like to pose to parents related to mathematics
education?
School
23.
24.
25.

What kind of resources and support do you (teacher) obtain from your context?
What do you think are the biggest strengths and weaknesses of the school and district?
Do you feel that you have some kind of input into the school?

Students
26.
How would you describe your students? Their families? Communities?
27.
What are the characteristics of a successful mathematics student? How successful do you
feel your students are at mathematics? Why do you think this is the case?
28.
What issues, both positive and negative, do you feel affect your students in their homes
and communities? Are there ways, in your opinion, of building on or addressing these issues in
school? If so, how?
29.
How do you characterize your students’ out of school experiences? How familiar are
you with these?
30.
Are you satisfied with how your students are doing?
31.
What are your expectations from your students in terms of school? What do you want
them to get out of school?
32.
What do you think makes the difference between the students with strong math
understandings and those who don’t?
33.
How much schooling do you think they need to get along in the world? In terms of a job?
34.
As you know, this school is located in a predominantly Native American and Latino
community. Do you think that being Native American, Latino, or Mexican has an influence/does
it make a difference in children education? Now or in the future?
35.
When one looks at all the different student groups, such as Whites, Asians, Latinos, and
Native Americans it turns out that Native American and Latino students, for whatever reasons,
seem to have lower scores starting early in school and also they don’t go into the higher courses.
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As a teacher of a predominantly Native American and Latino community, why do you think that
might be that those kids are just not sticking with math or don’t do as well?
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Appendix E: Sample Assistant Principal Interview Protocol
Introduction
Hello, as you know my name is Belin Tsinnajinnie and I am a doctoral student at the University
of Arizona working on a study for my dissertation that revolves around mathematics education. I
want to thank you very much for agreeing to take part in the study and for agreeing to this
interview. The interview should take approximately one hour. I’d like to remind you that your
participation in this interview is optional.
Feel free to answer questions as you would like and to refuse to answer one or more questions if
you would prefer. You may decide to end the interview at any time as well.
I will be audio taping the interview. This allows me to go back and examine what was said and is
easier for me when compared to taking hand written notes. The audiotape is for my use in
writing up my study results.
I’d also like to reassure you that if anything you say is used in my dissertation, other writings or
presentations, your name will not be used and the school name and other identifying markers will
also be changed. Are you comfortable with the interview being recorded? Do you have any
questions before we begin?
Biography
1.
To start, could you tell me some background about yourself. Could you please describe
your profession and your role in this school/district?
2.
Where did you grow up, and where did you go to school?
3.
What was going to school like for you and what kind of memories do you have of when
you were going to school?
4.
Did anybody stress math to you? Outside of school or any other kind of teachers, or
counselors?
5.
Do you believe math is important? Can you tell me how do you think it is or is not
important?
Profession
6.
How did you become a(n) tutor/assistant principal? (Ask for prior professions, education,
and training.)
7.
Why did you decide to become a(n) assistant princiapal?
8.
What do you see as your role and responsibilities as a(n) tutor/assistant principal?
9.
What characteristics do you think make for a good math teacher?
10.
What is your relationship/work with students outside of the school?
11.
What would someone see if they came to this school?
Parents
12.
What do you expect from parents?
13.
What kind of support do you think parents should give students for their children to be
successful? Is it different for Latino students or for Native American students?
14.
Do you have a question you would like to pose to parents related to mathematics
education?
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School
15.
16.
17.
18.
19.

What kind of resources and support do you obtain from your context?
What do you think are the biggest strengths and weaknesses of the school and district?
Do you feel that you have some kind of input into the school?
How would you describe the math curriculum in your school?
How would you describe the way mathematics is taught in your school?

Students and community
20.
How would you describe your students? Their families? Communities?
21.
What are the characteristics of a successful mathematics student? How successful do you
feel your students are at mathematics? Why do you think this is the case?
22.
What issues, both positive and negative, do you feel affect your students in their homes
and communities? Are there ways, in your opinion, of building on or addressing these issues in
school? If so, how?
23.
How do you characterize your students’ out of school experiences? How familiar are
you with these?
24.
Are you satisfied with how your students are doing?
25.
What are your expectations from your students in terms of school? What do you want
them to get out of school?
26.
What do you think makes the difference between the students with strong math
understandings and those who don’t?
27.
How much schooling do you think they need to get along in the world? In terms of a job?
28.
As you know, this school is located in a predominantly Native American and Latino
community. Do you think that being Native American, Latino, or Mexican has an influence/does
it make a difference in children education? Now or in the future?
29.
When one looks at all the different student groups, such as Whites, Asians, Latinos, and
Native Americans it turns out that Native American and Latino students, for whatever reasons,
seem to have lower scores starting early in school and also they don’t go into the higher courses.
As a teacher of a predominantly Native American and Latino community, why do you think that
might be that those kids are just not sticking with math or don’t do as well?
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