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ABSTRACT 

This dissertation outlines findings from a critical ethnographic research study that 

attempted to document young Latinas engaging in critical mathematics education, with 

implications for shifting dominant ideas about the form and goals of education. As Latina 

youth are marginalized from classrooms and in society where their language, culture, 

practices, and community are seen as ―problems,‖ and particularly in mathematics 

classrooms where a dominant culture is said to further exclude girls (Walkerdine, 1998), 

there is an exigency to understand how in fact Latina students could experience education 

as transformative. Critical race and feminist/feminista theories further argue for 

centralizing the experiences of women or girls of color as essential to understanding 

where change can happen in society because of the role that racism and sexism play in 

structuring educational experiences. Therefore, this study foregrounds the experiences of 

young Latinas as they engage in critical mathematics. 

A critical educational paradigm has been put forth in which the purpose is to develop 

critical literacy in students where they investigate, make apparent and challenge 

oppressive societal structures. This critical ethnographic research study seeks to gain a 

more nuanced understanding of how young Latinas experience and shape a social justice 

mathematics learning environment through the facilitation and research of an after-

school, all girls mathematics club. More specifically, data in the form of field notes, 

videotaped sessions, classroom observations, collection of student work and interviews 

offers a rich source for analysis of their practices in the learning environment, their 
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perceptions of mathematics, themselves as learners of mathematics and as people who 

can make changes in their lives, communities and in the world. The construct of critical 

mathematical agency is employed in attempting to understand how the participants‘ 

actions expressed a sense of being able to use mathematics to critique and change their 

worlds. Analysis revealed they engaged in resistance, research and (re)authoring, as 

ways of expressing critical mathematical agency. In addition, their insight into critical 

mathematics education speaks to the importance of incorporating critical funds of 

knowledge, fostering collectivity, and centering the experiences in authentic, community 

based contexts. This understanding will inform arguments for seeking social justice 

through mathematics education and educational research, particularly for Latina youth.  
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CHAPTER 1: WHY LATINAS AND CRITICAL MATHEMATICS EDUCATION?  

I sat among a group of fifth grade Latinas around a large rectangular table located 

on one side of a newly-built gymnasium, a space used for teacher professional 

development. We were gathered for our twice weekly meeting of an after-school girls‘ 

mathematics club at Agave Elementary School
1
. On this particular day, our usual opening 

conversation in which we shared stories from our lives turned to the subject of the school 

potentially closing.  

We engaged in an animated discussion about the argument the cash-strapped 

school district used to justify potentially closing the school. One of the district‘s 

arguments was that this school was a good candidate to be closed because of its 

proximity to the proposed receiving school. Our discussion involved posing questions 

(some of which could be investigated mathematically), proposing alternative solution 

strategies, expressing concern for others, expressing disagreement, and sharing personal 

stories and knowledge about the community in which the school is located. At a 

community meeting the district officials presented their argument as based on an 

objective, neutral mathematical procedure for determining which schools to close. In 

contrast, the girls‘ discussion involved a multitude of factors and concerns regarding the 

potential impact of the school closing on their community. In fact, when our conversation 

began to shift to what we might possibly do about the situation, Zara returned to the 

previous conversation, insisting, ―It‘s not fair though!‖ drawing attention to the unsaid 

                                                 

1
 All school, district, participant, student, staff and teacher names are changed to protect anonymity. Only 

my name and the name of an undergraduate research assistant who gave me permission, are real names. 



15 

 

  

(by the district) social impact of the school closings, asserting her belief in the unfairness 

of the district‘s proposal. This particular discussion prompted a thorough investigation of 

the potential walk students would have to make to the new school, among other 

investigations.  

On the other side of the building lay a maze of paneled cubicles where students 

were taken from their classrooms during the day for remedial instruction with reading or 

mathematics specialists. Based on reports from teachers (who did not necessarily agree 

with this form of instruction), this consisted of phonics-based literacy instruction as well 

as timed trials of a singular mathematics concept at a time. The school qualified for a 

federal grant to provide this sort of ―back-to-basics‖ instruction because of its large 

population of students who qualify for free and reduced lunch (95%) and English Learner 

(EL) services (26%) (District Statistics). Based on discussions with the girls they were 

acutely aware of the grouping systems in their classrooms and that the ―low‖ students 

were the ones that were pulled out for this remedial instruction. 

Tension: Integrating Community vs. Standards and Accountability 

This contrast in learning spaces highlights the current trend in our educational 

landscape, one that is important to understanding why I chose to undertake this particular 

dissertation. Having worked (as a researcher and facilitator) in after-school programs for 

three years in this small, neighborhood, public elementary school of 250 students, I have 

watched the progressive infiltration of federal and state educational policy within the 

walls of a school whose heart is its sense of family and community. This feeling of 

community welcomes you upon entering the school where you will see colorful student 
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artwork and notices to parents in English and Spanish, for example. Of course within 

classrooms the sense of family and community permeates to varying degrees. However, 

the collective sense of the school is that it is genuinely invested in its students, it 

welcomes and values families, and it acts as a central part of the community. Unlike 

many schools that serve similar communities, Agave embodies the ―caring‖ Valenzuela 

(1999) advocates for. Despite this, as evidenced by the conversion of a brand new 

gymnasium to a remedial learning lab, the loss of the Physical Education teacher and the 

display in the professional development area of each student‘s test scores, this school has 

not escaped state and federal policy influences. In fact they are obligated to respond in 

ways that often result in a move away from the centralization of the students, families and 

community within the school. This brief introduction gives a window into the myriad 

influences on the educational experiences of the young Latinas in this study, including 

social, political, and historical factors that provide a context for what happened in our 

small group.  

Response: Critical Education 

In spite of and despite these influences, these young Latinas and I engaged in 

educational practices along the lines espoused by educators such as Freire, where the 

purpose of education is to engage in a process of freedom from societal oppression 

(Freire, 1970/1993). The influences of societal structures related to gender, race, class, 

ethnicity and language worked to shape and were shaped by the interactions in this 

setting. Coming from a perspective that education can be a site for societal transformation 

and work towards equitable experiences and outcomes for students and society, critical 
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education espouses the potential of experiences that at once seek to understand, confront 

and change these oppressive structures. This is even more urgent for schools that serve 

low income students of color because of the persistent marginalization and more 

aggressive implementation in these schools of increasingly oppressive educational 

influences such as the remedial reading and mathematics programs described above 

(Oakes, 2005). 

Having introduced through this vignette the urgency of examining 

transformational educational experiences given current educational trends, I will now 

describe the rationale for more specific ―whys‖ of this particular dissertation study: why 

critical education, why Latinas/os, why mathematics, why girls, and why Latinas, 

locating the study within the work of others who have paved the way before me.   

Why Critical Education? 

“Is that why you only have girls in the math club, because they are a different species?”        

Joaquin, Age 11 

During the data collection phase of this research, I was confronted by several such 

comments; comments that have stuck in my mind, resonating with the literature about 

girls and mathematics as well as with themes that emerged from discussions with the 

young Latinas in this study. In fact, controversial statements made just prior to the time 

of the study by the former president of Harvard University, Lawrence Summers 

(Bombardieri, 2005), reflect a similar orientation to girls and science, one that reflects a 

dominant ―truth‖ that girls do not have the aptitude for male-dominated fields such as 

engineering or mathematics. A dominant societal narrative says that girls are seen to 
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possess different mental capabilities than boys, ones that do not lend themselves to 

success in fields such as mathematics; in effect girls are a different ―species,‖ as Joaquin 

says in the quote above. Societally produced stereotypes such as these are 

institutionalized and reproduced through what Foucault (1980) calls ―regimes of truth.‖ 

These ―truths‖ are socially constructed ideas that become institutionalized over time until 

they become ―obvious‖ facts and therefore remain unchallenged or in some cases are not 

even noticed. Often institutional structures such as schools serve to create the conditions 

that then validate a ―truth‖ as evidenced, for example, in the intense emphasis on test 

results alleged to be a ―true‖ and neutral measure of student ability, while in reality they 

are supporting current stratification (Lipman, 2004).  

Analyses of societal structures and practices have revealed how schooling 

structures are purported to serve a dual economy of high paid (majority dominant, 

middle/upper class, White) and low-wage workers (majority non-dominant, working 

class, of color) (see Anyon, 2005 for a detailed analysis). However, because this 

perspective is often absent in national discourse, the blame is instead placed on students, 

their families or their culture. If left unexamined and unchallenged in research and in 

practice, our schooling system will continue to serve as a funnel for this dual economy, 

limiting the opportunities for empowering educational experiences for non-dominant 

students in particular. 

Oppressive societal ―regimes of truth‖ surround us daily as embedded within 

societal structures, although often not visible. I interpret these structures as surrounding 

the female participants of this study as they went about their school days and beyond, 
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including during our work in the after-school girls‘ mathematics club. Inevitably these 

―regimes of truth‖ shaped the mathematics learning experiences of the young Latinas as 

we engaged in the critical mathematics that formed the basis of this research. Although 

less directly and openly ―talked about‖ than the relation of gender to mathematics 

(Ernest, 2007; Lubienski & Bowen, 2000), is the fact that similar ―regimes of truth‖ exist 

regarding deficit perspectives of students based on their race and class (Diversity in 

Mathematics Education Center for Learning and Teaching, 2007). These beliefs, which 

Gee (1990) terms societal Discourses, in this case regarding the aptitude and societal 

location of students of color, permeate educational institutions and practices, as 

evidenced in the alarmingly high rate of de facto school segregation that exists in this 

country despite years since Brown vs. Board of Education (Orfield & Lee, 2005). Gee 

(1990) describes Discourses such as the differential achievement of children of color 

being validated through scores on tests, as dominant ideologies or beliefs that are 

instantiated through practices to construct the other and further the power of the 

dominant. Research should speak to countering these Discourses and regimes of truth and 

at the same time write a new truth, one that does not necessarily use the same measures or 

structures that are the manifestations of these oppressive beliefs.  

The multilevel complexity of factors that influenced and were subsequently 

influenced by the practices these young Latinas engaged in must be considered in an 

account of their learning experiences. This suggests the need for situating learning 

experiences and mathematics education research within a social, historical, and political 

context (Diversity in Mathematics Education Center for Learning and Teaching, 2007; 
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Valero, 2004b). Recognizing that learning happens in a socio-historical and political 

context, there exist research and practices that seek to disrupt current societal structures 

through an explicitly political educational and research agenda. This critical educational 

paradigm, whose explicit purpose is an education that results in individuals making 

apparent and challenging oppressive social structures, suggests a way to disrupt and 

confront ―regimes of truth,‖ particularly for students most marginalized and oppressed. 

When this form of critical education emphasizes utilizing mathematics as a tool for 

societal transformation, it has been termed critical mathematics education (Frankenstein, 

1983; Skovsmose, 1994). This form of education has proved particularly important for 

marginalized youth. 

Why Latina/o Youth? 

Given the increasing Latina/o population in the United States, there is a growing 

effort to consider the educational experiences of these students in particular (Moll & 

Ruiz, 2002). Latinas/os score lower than the national average on educational assessments 

that carry heavy consequences because they are used for purposes of accountability and 

policy-making. For example, 32% of Latina/o fourth graders scored below basic on the 

mathematics portion of the 2007 National Assessment of Educational Progress (NAEP), 

while only 10% of White students scored below basic (www.nces.ed.gov). Rather than 

falling into the trap of accepting the regimes of truth associated with Latina/o youth that 

leads to lowered expectations and limited opportunities (Valencia & Black, 2002), we 

must situate the very assessments themselves, the use of so-called achievement gaps 

(Gutiérrez, 2008), as well as the educational experiences of these students, within a social 

http://www.nces.ed.gov/
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and political context of increasingly xenophobic sentiments towards Latinas/os as 

evidenced in immigration debates. 

Educational statistics and qualitative accounts of schooling experiences of 

Latina/o students indicate that the current structures of schooling reflect the present 

political landscape that marginalizes students of color and students living in poverty 

(Moll & Ruiz, 2002; Trueba & Bartolomé, 1997; Valenzuela, 1999). For example, as 

evidenced in English-only legislation that is spreading across the country and in place in 

Arizona, or in attempts to eliminate a Raza (Mexicano/Chicano) Studies Department 

from a school district here in Arizona, these students‘ bilingualism and community 

knowledge and practices are seen (as reflected in societal Discourse) not as assets that are 

integral to their schooling but as deficits or barriers to their success (González, Moll, & 

Amanti, 1995; Licón Khisty & Viego, 1999). Including a consideration of power 

relations in analyses of educational settings reveals how what we do in classrooms is 

connected to often oppressive societal structures (Valero, 2004b). For example, an 

analysis of the ideologies regarding whose knowledge counts in a mathematics classroom 

would be situated within a historical context of a White, middle class, male tradition of 

mathematics or within a political context of a classroom mandated to forbid instruction in 

languages other than English. This perspective highlights the need for researchers to 

emphasize how policies and practices in education are socially situated, that they are 

designed to produce winners and losers, and that schooling often plays a central role in 

creating or perpetuating these inequities (Apple, 1995). This research seeks to provide an 
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example of documenting the practices of non-dominant students in order to speak back to 

society, including a reframing of what it means to do mathematics. 

Why Mathematics Education? 

In particular, mathematics is a subject in which access and subsequent 

opportunities for empowerment are limited or often absent in schools attended by 

students of color and/or students living in poverty (Boaler, 2006; Oakes, 2005). Given 

that mathematics is increasingly being seen as a gatekeeper to upward social mobility and 

access to higher education and jobs (Moses, 2001; Noddings, 1994; U.S. Department of 

Education, 2006), it plays an important role in our society, whether deservedly so or not. 

Skovsmose (1990) argues that mathematics underlies much of the organization of our 

increasingly technological society, and that it is particularly powerful in validating 

systems that serve to oppress and support a capitalist society, perhaps feeding into the 

notion that careful quantification and monitoring through statistical analysis is equated to 

power. For example, the control of mortgage systems or the insurance industry helps to 

maintain class structures and inequitable distribution of resources. As another example 

from our educational system, the power of mathematics is used in the current 

accountability system because it is based on assessment through testing. In this case, 

mathematics is used to create what is perceived as a neutral system to classify and sort 

students and schools.  

Because mathematics is often seen as a neutral endeavor (Ernest, 1991), blame for 

low achievement or low participation in higher level courses or mathematical careers is 

often placed on students or their cultures. A lack of critical analysis of the origins of 
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societal practices leads to little understanding of the ways in which mathematics emerges 

from a White, middle class, male tradition of mathematical knowledge production 

(Gutiérrez, 2007; Walkerdine, 1998) and how it organizes society in sometimes 

oppressive ways (Baez, 2000; Skovsmose, 1994). However, the potential for 

transformative mathematics educational experiences has a rich and growing tradition 

within the mathematics education community. Recent research points to the need to gain 

a more nuanced understanding of what critical mathematics education would look like in 

an elementary setting (Gutstein, 2006a; Simic-Muller, Turner, & Varley, in press; Turner, 

2003; Turner & Varley, 2008; Turner, Varley, Simic-Muller, & Díez-Palomar, in press). 

This dissertation seeks to contribute to this area of research.  

Why Girls? 

Because mathematics is also perceived as a gendered subject better suited to boys, 

it creates further marginalization for female students (Boaler, 2007; Ernest, 2007; 

Mendick, 2005; Walkerdine, 1989). Fennema (1995) says, ―We should be open to the 

possibility that we have been so enculturated by the masculine dominated society we live 

in that our belief about the neutrality of mathematics as a discipline may be wrong, or at 

the very least, incomplete‖ (pp. 33-34). Feminist perspectives of mathematics education 

interrogate the ―regime of truth‖ in relation to the neutrality and unconditional acceptance 

of the discipline of mathematics (Walkerdine, 1998) and women‘s ability to participate in 

mathematics (Boaler, 2007). Rather than accepting and exploring differences between 

girls and boys as inherent, Boaler (2007) suggests a perspective where practices in 

relation to mathematics and gender are seen to embody social production and 
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reproduction of power relations (Varenne & McDermott, 1998). For example, Boaler 

(2007) reports on interviews with girls in which the girls restate arguments about boys 

being better in mathematics as a reason to not pursue mathematics. These girls indicated 

that this message came from mainstream media, which I see as a vehicle for perpetuation 

of regimes of truth. Without interrogating and reformulating these regimes according to a 

feminist perspective, our educational system will continue to marginalize girls from 

mathematics and validate beliefs such as girls cannot do mathematics or are not as good 

at mathematics as boys. As of yet, little research speaks to the interactions of socially 

constructed categories such as gender with critical mathematics education, and 

particularly the importance of a feminist perspective of what it means to do mathematics. 

In particular, research must include feminist perspectives which challenge the often 

dangerous way mathematical arguments are presented as neutral or as truth (Walkerdine, 

1998). It is also important to consider how regimes of truth that lead to marginalization of 

people due to other socially constructed categories such as race and class interact with 

gender. 

Why Latinas? 

Latina achievement in mathematics is similar to that of Latinos; in fact Latinas 

often have higher achievement rates than Latinos (Ginorio & Huston, 2001). However, 

Latinas are disproportionately underrepresented in mathematics at the postsecondary 

level (Ginorio & Huston, 2001), as are females in general (Ernest, 2007). Different 

perspectives offer insight into why this might be so. First, critical scholars offer 

considerations of social structures that perpetuate regimes of truth regarding race and 
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gender. In addition, feminist scholars of color argue for the perspectives of women of 

color in particular as essential to transforming these social structures (Hill Collins, 2006). 

Considerations of the role of gender and race in education reveal the complexity of 

factors that contribute to societal influences on educational experiences and the need to 

consider how they impact female students of color in particular, which I detail below.    

First, an analysis of how societal structures and practices lead to disparity in 

achievement for Latina students counters ability-based explanations that perpetuate 

pervasive, detrimental, hegemonic Discourses or regimes of truth based on gender, race 

or ethnicity-based stereotypes. Secada (1995) describes the need for us to look to 

marginalized students in gaining this understanding, stating: ―How students of diverse 

backgrounds recount experiences, beliefs, and values embedded in their stories should be 

regarded as an important, and hitherto ignored, source of information‖ (p. 155). In 

addition, these stories and stories about students‘ understanding of potentially 

transformative educational experiences could provide much needed counternarratives to 

hegemonic narratives or regimes of truth that currently shape schooling (Ginwright & 

Cammarota, 2002; Giroux, Lankshear, McLaren, & Peters, 1996).  

Further, the experiences, knowledge and worldviews of Latinas in particular 

(Villenas, Godinez, Delgado Bernal, & Elenes, 2006), has been described as a unique 

perspective because they offer hope for ―building solidarities across diverse peoples in 

order to transform the world for the better‖ (p. 1). The gendered and racialized 

experiences (emphasizing the power of societal structures in shaping these experiences) 

(Cammarota, 2004) of the Latinas that were participants in this study offer a unique 
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location for understanding how mathematics education can be transformed to address 

social injustices. This also offers a unique perspective regarding the complex 

intersections between gender, race and the mathematics education of young people, an 

area as of yet virtually unexplored. Unfortunately, this perspective is often overlooked or 

ignored in the dominant paradigm in education, which instead frames issues of 

achievement differences as a reflection of a deficit within the non-dominant (see 

Rothstein, 2008). 

This dissertation seeks to counter deficit perspectives of young Latinas doing 

mathematics that ignore power in institutional structures and daily practices (Popkewitz, 

1999) by including and centralizing the stories, experiences and practices of the Latina 

participants. More specifically, this research seeks to share a more nuanced 

understanding of how young Latinas experience critical mathematics and to offer their 

unique perceptions of mathematics, of themselves as learners of mathematics and as 

people who can make changes in their lives, communities and in the world. In describing 

how Foucault (1980) sees power as embedded within structures and daily practices of 

social life, Walshaw (2001) expresses how such spaces where power is constituted could 

serve as a catalyst for social change. With this in mind, the goal of this research is to 

better understand such a space, the after-school girls‘ math club created for young Latinas 

to engage in mathematics and social change that is intimately connected to their lives and 

communities.  
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Guiding Research Questions 

This research seeks to answer the following questions: As they participate in a 

critical mathematics learning environment, what are young Latinas‘ perceptions of 

mathematics and of themselves as doers and creators of mathematics, and of their 

capacity to contribute to or impact change in their lives, communities, and/or worlds? 

Although I elaborate on the concept in Chapter 2, I choose to focus on the participants‘ 

sense of agency--more specifically critical mathematical agency (Turner, 2003; Turner & 

Varley, 2008). I understand critical mathematical agency to be a student‘s sense of her 

own capacity to impact change in her world, with a specific focus on her capacity to 

utilize mathematics to create that change. Ultimately this analytic lens allows for a focus 

on the link between these educational experiences and social change. Therefore, I also 

focus on the following related questions: In the context of this learning environment and 

while engaging in participatory action research, how do these young Latinas express a 

sense of critical mathematical agency? What is the interplay between the two (critical and 

mathematical agency)? And, what opportunities arise for the Latina participants to 

engage in mathematical practices and activism/social critique in this learning 

environment?   

Constraints of the Study 

As with any study, I set out with a specific focus and structure, knowing that 

certain choices resulted in constraints in terms of what claims I could make. The 

constraints resulted primarily from the selection of an after-school setting versus a 
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classroom, the length of the study, and not focusing on a systematic way to document the 

girls‘ learning of specific mathematical concepts.  

A primary factor influencing the findings of this dissertation is that it took place 

in an after-school setting, rather than in a classroom. Although I believe critical 

mathematics education ultimately does need to be better understood in the classroom, 

multiple factors described in detail in Chapter 4 led me to conduct this research in an 

after-school setting. Moreover, the project took place exclusively with a small group of 

girls, which is not reflective of a classroom environment. For example, the high 

frequency of participation by all group members as well as the individual attention I was 

able to give them was unique to this learning environment.  

 Related to this being a learning setting unique from a classroom environment, this 

study took place over the course of one school year and involved meeting for several 

hours one to two times per week. The relatively brief time spent with the girls did not 

allow me to make claims about change or development in terms of the main constructs 

such as critical mathematical agency or mathematical identity. I can speak to what they 

felt influenced their ideas and the ways in which they participated, particularly when it 

came to their sense of agency. However, I cannot make claims about change over time, or 

about whether the math club experiences caused any subtle shifts or changes.   

Similarly, I did not design the study in order to gain an understanding of the girls‘ 

mathematical growth or understanding over time. The work in the club did not focus on a 

singular mathematical concept at a time and was structured differently from the girls‘ 

mathematics classrooms. I did not feel I could attribute specific growth in mathematical 



29 

 

  

understanding to work we did in the club without a more systematic comparison between 

learning settings. The focus was primarily on patterns of participation which arose in the 

club across participants, rather than a focus on the conceptual understanding of individual 

participants. Ultimately, a clear focus on the mathematical understanding students 

develop in a critical mathematics education setting would be a powerful message to be 

able to leverage when advocating for this kind of educational experience. However, it 

was outside the scope and purpose of this study.  

Outline of the Dissertation 

The second chapter of this dissertation, Race and Gender in Critical Mathematics 

Education, outlines a conceptual framework that draws upon several areas of research 

relevant to Latina/o students and equity in mathematics education, integrated with my 

own experience as a teacher and researcher. I draw upon and therefore describe work that 

has sought to confront deficit perspectives of Latina/o students and mathematics learning 

by focusing on the assets and strengths of Latinas/os, such as work in bilingual education 

and funds of knowledge. Following this, I explore work in critical education, focusing 

more specifically on critical mathematics education and feminist perspectives on 

mathematics and science education that reflects my theoretical framing of this work and 

my perspective of the learning setting of this research. Finally, I describe work of 

feminists of color and critical race theorists, squarely placing my study as a response to 

the call to centralize the voices of women or girls of color in mathematics education.  

The third chapter of this dissertation, entitled, Blurring the Lines between 

Research and Praxis, details my choice of critical ethnographic methodology and how it 
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shaped the data collection and analysis techniques for this study. An essential component 

of my methodology is an outline of the educational and research framework that shaped 

the learning and research setting, the after-school mathematics club.  

The fourth chapter of this dissertation, The Girls’ Math Club as a Window into the 

Critical and Mathematical Worlds of the “Mathematigals,” introduces the reader to the 

setting and participants of the study. This includes a description of the research site and 

the various contexts that influenced this setting. Also, I describe the integration of 

participatory action research methods within the facilitation of the after-school math club 

as well as provide a general sense of the club activities.   

The fifth and sixth chapters of the dissertation present the data analysis and 

primary findings of the study. The fifth chapter of the dissertation, Mathematigals, 

provides a more in-depth portrait of the participants, focusing on their beliefs about 

mathematics, themselves as mathematics learners and as agents of change. The sixth 

chapter, Save Our School! provides a detailed analysis and presentation of representative 

data from the primary project from the club, the ―Save Our School‖ project.  

I end the dissertation with a summary of the findings and a discussion of potential 

implications of this research: informing arguments for integrating feminist and critical 

perspectives in mathematics education. In doing so, I seek to contribute to a reframing of 

mathematics education and education in general.    
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CHAPTER 2: RACE AND GENDER IN CRITICAL MATHEMATICS EDUCATION 

Overview of the Chapter 

In this chapter, I build on the epistemological stance I outlined in the introduction 

to present a conceptual framework that accounts for the intersections of socially-

constructed notions of gender, race, and mathematics in analyzing educational 

experiences. This framework brings together the work of critical feminist and critical race 

educators and theorists. While I primarily focus on work within mathematics education, I 

also discuss instrumental work outside of this realm. I expand on the notions of critical 

and feminist mathematics education that guided this study, recognizing that my own 

layered experiences as a teacher, researcher, and a middle-class, White woman are woven 

throughout and are also the basis for my interpretation of this work.  

I take a feminist, critical perspective of society and education. From this 

perspective, power relations are analyzed in order to understand the role that critical 

mathematics education might play in mitigating and ultimately transforming oppressive 

societal structures. This conceptual framework draws upon several distinct yet 

complementary theoretical fields that I briefly introduce here and then describe in detail 

in subsequent sections.  

I first build the case for critical mathematics education by exploring work in 

mathematics education related to seeking equity (and the varied approaches to what this 

means), beginning with important work that argues for seeing Latina/o students‘ language 

and culture as strengths (see Civil, 1994; González, Andrade, Civil, & Moll, 2001; 

Gutiérrez, 2002; Licón Khisty, 1995, 1997; Moschkovich, 1999, 2002, 2005). To move 
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toward specific praxis that allows mathematics education to be a vehicle for working 

toward equity in society, I turn to critical pedagogy (specifically critical mathematics (see 

Frankenstein, 1983, 1990; Gutstein, 2007a; Gutstein & Peterson, 2005; Turner, 2003)).  

Next, I describe the role of a feminist perspective of education, with an emphasis 

on the work of feminists of color (Henry, 1998; Hill Collins, 2006; hooks, 1994, 2000; 

Villenas et al., 2006) and in feminist mathematics and science education (Brickhouse & 

Potter, 2001; Calabrese Barton, 1998b; Walkerdine, 1998; Walshaw, 2001). Feminist 

scholars of color have highlighted the need to include the perspectives of women of color 

in envisioning transformative education, arguing that their experiences of oppression and 

survival at the intersections of race and gender uniquely position them to transform 

education and society to achieve equity (Henry, 1998; Hill Collins, 2006; hooks, 1994, 

2000; Villenas et al., 2006).  

Finally, I draw upon work in critical race and Latina/o critical theory as a lens for 

understanding the central role of race in educational experiences, with an emphasis on 

transformational resistance to capture the unique practices of students of color acting 

upon oppressive societal structures (Cammarota, 2004; Solorzano & Delgado Bernal, 

2001; Yosso, 2006).  

I bring these theoretical perspectives together to promote the use of identity and 

agency as analytic tools in critical mathematics education.  Here, they guide my 

interpretation of the potential of transformative educational experiences in the context of 

this study. Understanding that power relations are manifested in the intersections of 

human agency and societal structures (Baez, 2000; Foucault, 1980), I explore identity 
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(the fluid sense of self an individual has in a given context (see Holland, Lachiotte, 

Skinner, & Cain, 1998)) and critical agency (the sense an individual has of one‘s ability 

to affect change in one‘s life, community or world, (see Baez, 2000)) to understand how 

power relations are manifested in learning settings and to consider the possibilities for 

societal transformation. In subsequent sections, I describe these constructs more 

thoroughly, and examine how they are useful in analysis, particularly in relation to 

mathematics education. More specifically, these constructs of identity and critical 

(mathematical) agency help in conceptualizing how students come to and enact the notion 

that they can make change in their lives, communities and in the world, with a focus on 

the role of mathematics in shaping or potentially enhancing these beliefs and enactments.  

This analysis assists in making a case for bringing feminist and critical race 

theories to the interpretation of critical mathematics learning experiences. The pervasive 

role that sexism and racism play in normalizing what it means to do mathematics or who 

does mathematics in society makes this argument particularly salient for those 

marginalized from our educational system through oppressive societal structures.  

Feminist and critical race theories unmask inequities in mathematics education, a domain 

dominated by a White male status quo. These lenses bring a rich understanding of how to 

do mathematics in a way that can transform society. 

The Road to Critical Mathematics Education: Addressing Equity 

How one approaches achieving equity depends on how one defines learning and 

on how one understands the purpose of education. Longstanding approaches to achieving 

equity in mathematics education have focused on access (i.e. to high level mathematics 
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and quality teachers) and outcomes (i.e. higher test scores, career choices) (Boaler, 2002; 

Oakes, 2005; Rousseau & Tate, 2003; Schoenfeld, 2002), although often without fully 

considering social, cultural, and political influences on schooling (Gutiérrez, 2007). This 

research emerges from an educational paradigm where equity means that all students will 

have access to the same quality of educational resources and that all students will 

experience sufficient educational outcomes to advance economically in society as it is 

currently organized. If one is not cautious about how this work is framed it could 

ultimately reinforce public education policy that seeks to maintain the current inequitable 

structures of society (National Academy of Sciences, 2007).  

Critical perspectives push these sociocultural visions of equity limited to ―all 

students learning and using math,‖ to consider a more sociopolitical understanding of the 

nature of learning and the purposes of education in society. The essential difference is 

that a sociopolitical framing of education more explicitly considers the structures of 

power and the subsequent political context of work in classrooms. For example, Apple‘s 

(1992) critique of the National Council of Teachers of Mathematics (NCTM) standards 

(2000), implores that those involved in children‘s education must be ―aware of the social, 

economic, and political contexts of schooling that can hinder or facilitate mathematics 

learning for underrepresented students‖ (p. 1). Rousseau and Tate (2003) echo this 

sentiment in their call for teachers to reflect upon the role of gender, race, history and 

society in the lives of their students and in their classroom contexts.  

When an understanding of equity is limited to access (to teachers, rigorous 

curriculum and high expectations) and outcomes (such as test scores and course or career 
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selection), issues of power and student identity are often overlooked in understanding the 

multiple factors (e.g. political, economic, and historical) that influence a learning setting 

and individuals in that setting (Gutiérrez, 2008). In addition, these perspectives often 

conceive of changes as taking place within the current educational paradigm, a paradigm 

that creates inequity and perpetuates oppression (Apple, 1995; Lipman, 2006), rather than 

in re-envisioning these structures. At the same time, much of this work forms an 

important component of the more sociopolitical, critical and feminist perspectives on 

mathematics education. 

Equity as Integration of Language and Culture in the Classroom 

A large body of research that addresses equity in mathematics education centers 

on how learning environments form the basis for student empowerment by viewing their 

background, funds of knowledge, and linguistic skills as assets in learning (e.g. Civil, 

2007; González et al., 2001; Licón Khisty, 1997; Moschkovich, 2005). This research is 

important because it explicitly attempts to counter deficit perspectives of students of 

color in relation to mathematics education, an essential component of reconceptualizing 

mathematics education.  

Funds of knowledge.    Research on funds of knowledge and the value of 

bilingualism seeks to counter deficit perspectives of students by seeing their families‘ or 

communities‘ historically accumulated knowledge bases and home language as the basis 

for education (González, Moll, & Amanti, 2005). Research explicitly focusing on 

household mathematical funds of knowledge (Civil, 2007; González et al., 2001) 

highlights the difficulties and tensions in attempting to uncover mathematical practices 
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where the formal, school-like mathematics might be implicit in the actual practice in 

context. This tension indicates the need to examine mathematical practices in context and 

to consider power relations when attempting to designate the ―mathematics‖ within these 

practices. This also indicates the need to consider the historical power structure within the 

discipline of mathematics that marginalizes women and people of color. González et al. 

(2001) reveal that one of the most important ideas that emerged from their research with 

mathematical funds of knowledge is that students must be engaged in becoming 

―producers of mathematical practices‖ (p. 130), which counters the traditional notion that 

the center of power in mathematics classrooms lies with the teacher or within the domain 

of mathematics. This perspective also highlights the need to look at what these 

mathematical practices might be and how they contribute to a student‘s sense of agency 

and mathematical identity, or their sense of themselves as doers and creators of 

mathematics.  

For example, during a project in an after-school mathematics club at the school 

where this research took place, students engaged in a project to document community 

mathematical practices in order to then replicate these practices (Simic-Muller et al., in 

press; Turner, Varley, & Díez-Palomar, 2008, March; Turner et al., in press). In this case, 

students engaged in the process of making a to-scale drawing to fit on the hood of a 

lowrider automobile. Students commented on the assumptions outsiders might have about 

the skills needed for creating artwork on lowrider cars, saying, ―when they look at it they 

think it‘s all easy, and then when they try it it‘s all hard. Because they don‘t really know 

how to do it; it‘s just trying to guess.‖ Another student commented that it would take ―30 
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or 40 years‖ to learn the trade, showing a reverence for and understanding of the 

complexity of these practices. Students‘ comments support the idea that those who are 

historically marginalized from the discipline of mathematics and mathematics classrooms 

have much to offer and that their voices must be heard in reconceptualizing mathematics 

education to achieve equity.  

Critical funds of knowledge.     A funds of knowledge framework has the potential 

to be an important element in social justice pedagogy in which the goal is for students to 

see themselves as social actors. Incorporating the critical funds of knowledge of students, 

in terms of the families‘ or communities‘ own knowledge about confronting inequity 

(Vélez-Ibáñez & Greenberg, 2005), could further connect this work to critical pedagogy. 

For example, in my work with Latina/o immigrants in Arizona who participated in an 

after-school mathematics club in the years prior to this study, students discussed family 

involvement in the immigration protests that took place across the country in the spring 

of 2006 (Turner et al., in press). The familial and community funds of knowledge related 

to community-based activism served as a necessary catalyst to understanding the 

importance of subsequent mathematical investigations related to immigration. An 

important component of critical pedagogy is to recognize familial and community funds 

of knowledge related to families‘ strategies for survival in an oppressive society (Vélez-

Ibáñez & Greenberg, 2005). These funds of knowledge are essential to understanding 

specifically how the marginalized cope with, transcend and transform oppression and the 

role this knowledge plays in a critical mathematics education environment.  
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Culturally relevant pedagogy.     Similar to work in funds of knowledge, a 

culturally relevant approach to teaching mathematics has been developed out of Ladson-

Billings‘ (1995) theory of culturally relevant pedagogy, which is said to address student 

achievement, affirm students‘ cultural identities, and encourage critical perspectives in 

students. In this framework, power is rooted in the community and in the students rather 

than with the teacher or researcher. Tate (1995) describes how this can be applied to 

mathematics education in particular, where a curriculum centered on problem-solving 

connected to real experiences offers the possibility for students to use mathematics as a 

tool to change society. In this study, students identified the problem—the close proximity 

of liquor stores to their middle school—which they analyzed mathematically, leading to 

community organizing. This theory has also formed the basis for work with Latina/o 

students in particular (Gutstein, Lipman, Hernandez, & de los Reyes, 1997) where the 

unique experiences of Latinas/os are emphasized and form an essential component of 

critical mathematics education. 

Language.     An important component of students‘ cultural identity and funds of 

knowledge is their home language. Although it is often ignored in policy-making (i.e. 

"Proposition 203: English for the Children, Arizona voter initiative," 2000), there is a 

growing body of research regarding mathematics pedagogical practices and learning 

environments that are effective for bilingual or EL (English Learner) students (Flores, 

1997; Gutiérrez, 2002; Licón Khisty, 1995, 1997; Moschkovich, 2005). This work 

specifically focuses on pedagogical practices and the creation of more inclusive learning 

environments. Research on bilingual or EL mathematics learning is crucial to 
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understanding the kind of learning environments that best serve the needs of Latina/o 

students. However, only limited attention has been paid to explicit discussions of power 

or social and political influences on language use within this research (for exceptions, see 

Gutiérrez, 2007; Gutstein, 2007b), running the risk of overlooking the marginalizing 

effects of current structures of schooling and society, such as how English-only policies 

in Arizona have led to reduced expectations.  

Language and identity.     Several researchers advocate for a focus on identity in 

understanding the role of language in mathematics education. Gutstein (2007b) describes 

the relationship between language and power and language and identity:  

Language is about power, about who has the authority to designate the language of 

instruction and the ―official‖ languages. It is also about students‘ identity and 

being, and to denigrate one‘s language is to disparage her culture, personhood, 

community, ancestors, and ways of making sense of the world (p. 244-5).  

 

Gutiérrez (2002) also speaks to the idea of identity as an important construct in seeing the 

relationship between language, culture and mathematics learning as embedded within a 

complex social, historical and political context. Rather than adopting an explicit focus on 

language practices in this study, I utilize identity as an analytic tool, with the 

understanding that language is closely linked with one‘s identity and culture (González, 

2001). By using the construct of identity, I seek to include dimensions of the social, 

historical, and political context in analysis of the mathematics learning experiences of a 

particular group of young Latinas as well as in arguing for the transformative possibilities 

of mathematics education.  

Valuing and therefore centering education in the unique experiences and funds of 

knowledge of non-dominant students is essential to critical education whose purpose is to 
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seek equity in society through education. Using a sociopolitical stance toward education 

incorporating analyses of power, I offer a critical, educational theoretical perspective to 

further that goal. This is followed by an argument for the necessity to include feminist 

and critical race theories in this analysis. 

Equity through Mathematics Education: Critical Mathematics Education 

I place the research described in this dissertation within the field of critical 

mathematics education, which explicitly seeks equity in society through mathematics 

education. Research in critical pedagogy, where the explicit focus of education is to 

address inequity and seek change in the oppressive power structures of society (e.g. 

Freire, 1970/1993; Ladson-Billings & Tate, 2006; Rossatto, Allen, & Pruyn, 2006), has 

theorized or documented efforts to do so through mathematics education (e.g. Fine et al., 

2005; Frankenstein, 1983, 1990; Gutstein, 2006a, 2006b, 2007a; Gutstein & Peterson, 

2005; Skovsmose, 1990, 1994; Tate, 1995; Turner, 2003; Turner & Font Strawhun, 

2007). In this paradigm, educational settings are places where students learn to read and 

write the world, centering not only learning but also activism within the communities and 

schools of the non-dominant. Central to critical mathematics education is the notion that 

education is the means for a more equitable society, where resource distribution, and 

social policies and practices benefit not only the few, but rather benefit all (not 

necessarily in the same way) regardless of race, class, gender or ethnicity.  Much of the 

basis of this field emerges from the work of Freire (1970/1993; Freire & Macedo, 1987), 

in which the process of critical or liberatory education is the development of literacy 

through praxis, or engaging in a cycle of reflection on injustices in the world and action 
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aimed at transforming that world. There are several features of critical mathematics 

education that I describe in more detail below, one of the primary goals of which is to 

develop critical mathematical literacy in students (Frankenstein, 1990), similar to Freire‘s 

definition of literacy as reading and writing the word and the world (Freire & Macedo, 

1987). 

Critical Mathematical Literacy 

Several researchers have connected mathematics education to larger social 

struggles (Frankenstein, 1983, 1990; Gutstein, 2006a; Gutstein & Peterson, 2005; Moses, 

2001). Moses (2001), a civil rights activist and educator outlines the importance of 

developing critical mathematical literacy in schools and classrooms, and he demonstrates 

how this is tied to a social movement in his noted ―Algebra Project.‖ This work primarily 

addresses the notion that students need access to higher-level mathematics in order to 

fully participate in society.  Further, he connects this work to the larger struggle for civil 

rights. This work also highlights the emergence of a social movement focused on 

developing mathematical literacy for marginalized students, and the central role of 

community mobilization in making this happen.   

Frankenstein (1983; 1990) developed a critical mathematical literacy curriculum 

in her work with adults, with an emphasis on the organizing power of statistics in society 

and how this knowledge can be leveraged to seek equity. For example, Frankenstein 

(1983) suggests statistical comparisons regarding median family income for Whites and 

Blacks could lead to in-depth discussions about evidence of racism in hiring practices. 

With the argument of the transformative power of mathematics as a tool to read and write 
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the world, this work has provided an essential foundation for work that moves beyond the 

realms of algebra (with middle and high schools students) and statistics (with adults). Her 

work paved the way for later work in critical mathematics education, in which the 

mathematical focus and activism component are expanded.   

Critical Mathematics Pedagogy  

I strongly believe in the importance of integrating the funds of knowledge 

students bring to mathematics learning settings, along with a critical analysis of society 

and an engagement with activism. Skovsmose (1990, 1994, 2000) developed the idea of 

connecting mathematics and democratic classrooms with the understanding that 

mathematics shapes society in often oppressive ways. For example, Skovsmose (1994) 

describes how mathematics is used as a tool for tax systems that disproportionately 

benefit the wealthy and it is used in the development of modern warfare, systems which 

serve to oppress. Skovsmose (1994) argues that mathematics is a critical tool for social 

transformation and builds on the work of Freire (1970/1993) to outline how this 

connection can be made. In other words, students should become aware of how 

mathematics is used to unjustly serve the purposes of the dominant, as well as be 

equipped with the knowledge of how to use mathematics to transform society to be more 

equitable.  

Teaching Mathematics for Social Justice 

Several researchers use Gutstein‘s (2006a) framework of teaching mathematics 

for social justice (Turner et al., in press; Varley, Turner, Simic, & Díez-Palomar, 2007) in 

envisioning critical mathematics education, a framework that has greatly influenced this 
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study. Gutstein‘s framework is based on several years of empirical research as a middle 

school mathematics teacher in a Chicago public school. In describing this framework, 

Gutstein (2006a) offers examples of curriculum based on principles of critical pedagogy 

and on issues which impact his students‘ lives or communities, such as understanding 

mortgage rates and racist practices within this system. A social justice framework for 

teaching mathematics offers a perspective on critical mathematics pedagogy that 

integrates issues of equity with the role of mathematical knowledge in society, with an 

emphasis on students reading and writing the world.  

This framework also outlines the multiple knowledge bases that must be 

integrated in order to implement critical mathematics education. This integration both 

ensures the validation of the knowledge students bring to the classroom, the emphasis on 

rigorous mathematical knowledge (as argued in work on equity in mathematics education 

focused on access and achievement), and fosters an explicitly critical stance toward 

mathematics and society. Gutstein (2006a) terms these three knowledge bases as the three 

Cs‘s: Community, Critical, and Classical knowledge, each of which is essential to a 

potentially empowering and transformative mathematics education. Gutstein (2006a) 

defines community knowledge as involving ―how people understand their lives, their 

communities, power, relationships, and their society‖ (p. 110). Critical knowledge 

includes the development of a sociopolitical and critical consciousness in students. 

Gutstein (2006a) describes critical knowledge as ―knowledge about why things are the 

way they are and about the historical, economical, political, and cultural roots of various 

social phenomena‖ (p. 110). Classical knowledge refers not only to the specific skills and 
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competencies typically seen in mathematics classrooms, but also the ability to understand 

that this equates to mathematical power. Therefore, as argued by Apple (1992), classical 

knowledge in itself is not enough and can serve to reproduce the status quo, while an 

understanding of these power structures allows for this knowledge to be employed in 

transformative ways.  

Research in teaching mathematics for social justice (Gutstein, 2006a; Turner, 

2003) highlights the challenges educators face while engaging in critical pedagogy and 

attempting to incorporate these knowledge bases, while also describing how this kind of 

pedagogy can be transformative, particularly for marginalized students. This work 

heavily informs how I conceive of critical mathematics education and the learning 

environment where this research occurred.  

As Ladson-Billings (1997) explains, ―Any effort at critical pedagogy in the 

context of a racialized society without significant attention being paid to race will never 

be empowering‖ (p. 137). However, I would argue for the need to look at the racialized 

and gendered experiences of youth of color (Cammarota, 2004; Hurtado, 1989). And so, 

while work in critical mathematics education highlights the need to understand how 

younger, elementary-aged students experience critical mathematics education, I would 

also argue for the need to examine these experiences from perspectives which foreground 

race and gender.  

Feminist Scholars of Color, Critical Race, and Feminista Perspectives of Education 

I echo Gutiérrez (2007) in emphasizing that much of this previously described 

research speaks to youth gaining access to more mathematics in order to transform 
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society, without a focus on what mathematics or society might gain from the participation 

of these young people, either in research or in bringing about change in the discipline of 

mathematics or society. Lather (1991), speaking to what critical education theory can 

learn from feminist praxis, says: ―Feminism‘s grassroots, ‗no more experts‘ credo is 

premised on the sturdy sureness that, given enabling conditions, every woman has 

something important to say about the disjunctures in her own life and the means 

necessary for change‖ (p. xviii).  However, as detailed by Hurtado (1989), examining the 

experiences of White women and women of color reveals the persistence of race in 

maintaining the current structures of inequality. Critical race and Latina/o critical theory 

argue for the ―[foregrounding of] race as an explanatory tool for the persistence of 

inequality‖ (Ladson-Billings, 1997, p. 132) and the primary tool for this is countering the 

dominance of a ―normalized‖ White, middle-class perspective (parallel to Foucault‘s 

(1980) notion of regimes of truth which are societally produced and institutionalized) 

with the (counter)narratives of people of color (Delgado Bernal, 2002; Villenas & 

Deyhle, 1999). In the case where gender is also a salient influence, I argue we must 

foreground the (counter)narratives of women of color.  

Feminists of color (Anzaldúa, 1999; Delgado Bernal, 2006; Henry, 1998; Hill 

Collins, 2006; hooks, 1994, 2000; Villenas et al., 2006; Zavella & Takash, 1993) 

advocate for starting with and looking to the margins- that is, to the locations of 

marginalization and to those most marginalized- in order to understand how social 

structures are shaped and also transformed to be more equitable. They advocate for an 

explicit focus on the experiences of women of color in educational experiences. It is 
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within these spaces, or what Anzaldúa (1999) calls borderlands, that women of color 

have learned to deal with oppression and it is also where change happens in society. 

hooks (1990) describes these margins as a site of resistance and empowerment rather than 

deprivation or domination, explicitly countering the deficit-based perspective often used 

to understand the educational experiences and practices of students of color. In practice, I 

see these margins as not necessarily physical spaces, but interactions or environments in 

which individuals are working to make change or where they are enacting practices that 

contribute to change. In essence, this work argues for us to look to spaces where women 

are confronting oppression and transforming social structures to be more equitable. In the 

context of this study, the co-constructed spaces where the girls participated in a 

community movement to save their school are an example of these borderlands. The 

community engaged in confronting district policies which they saw as oppressive and 

sought to change these structures.  

Anzaldúa (1999) eloquently describes the unique knowledge generated by women 

of color in these ―borderlands‖ spaces: 

When we are up against the wall, when we have all sorts of oppressions coming at 

us, we are forced to develop this faculty [la facultad] so that we‘ll know when the 

next person is going to slap us or lock us away. …It‘s a kind of survival tactic that 

people, caught between the worlds, unknowingly cultivate (p. 61).  

 

Anzaldúa argues that a new mestiza consciousness is being cultivated among those who 

live in the borderlands, these borderlands that I see as the spaces between human agency 

and oppressive societal structures. These arguments shape my interest in learning about 

la facultad [the faculty] evident in the actions of the young Latinas in my study that result 

in transformation. I also see it as important to understand how these actions and this 
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knowledge become known and if (or how) they are recognized as valid and essential to 

making change. With this, there is a shift from looking to the margins as sites of 

deprivation or domination to being sites of resistance and empowerment (hooks, 1994). 

Anzaldúa describes la facultad within women, and not younger girls, which I recognize 

as an important distinction to make. The young Latinas in this study may have a different 

awareness of oppression and resistance than that of their mothers or grandmothers; 

however, there is a need to understand what this sense of agency looks like in young 

women, particularly when advocating for critical educational experiences at the 

elementary school level. 

Feminista perspectives of education foreground the experiences of Latinas and 

Chicanas, arguing that their unique schooling experiences and the methods they have 

developed for survival are redefined as education, and that these ―living‖ theories are 

essential to feminist and critical educational theories, among others (Villenas et al., 

2006). This framing of education informs my perspective on the educational setting of the 

study, namely with the experiences and perspectives of the Latina participants being 

central. For example, I see the Latina participants‘ stories about and reflections on being 

involved in a community movement as living theory about the potential of centralizing 

activism in school educational experiences. Cammarota (2004) described the racialized 

and gendered pathways of the Latina youth in his ethnography, capturing their practices 

of resistance and living theories crafted in relation to survival and educational success. 

With this in mind, I focus on the beliefs and practices of the young Latinas in my study as 

they engage in mathematical investigations and community activism and the resulting 
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―living‖ theories that were generated, which I outline in the findings. In turn, these 

theories shape the new understandings that inform a critical, feminist mathematics 

education.  

Connections to Mathematics and Science Education 

In describing how society resists thinking that seeks to disrupt dominant societal 

narratives, Lather (1991) states, ―The ‗crisis‘ these high priests of Western culture 

perceive is to their continued hegemony over the production and legitimation of 

knowledge in the name of national heritage and the legacy of Western civilization‖ (p. 

xvi). This same argument applies to the current perceived ―crisis‖ in the United States 

regarding the status of mathematics education and its ties to U.S. global economic 

competitiveness (see National Academy of Sciences, 2007; National Commission on 

Excellence in Education, 1983; National Research Council, 1989). Related to a neo-

liberal, market driven society (Apple, 1992; Lipman, 2006) in which education is 

organized along the needs of a two-tiered society of intellectuals and laborers, there is a 

push to increase mathematics performance of U.S. students on comparative international 

tests solely to maintain our economic standing (equated to power) in the world, rather 

than being motivated to do so because of inequitable educational opportunities.  

Anzaldúa (1999) describes, ―In trying to become ‗objective,‘ Western culture made 

‗objects‘ of things and people when it distanced itself from them, thereby losing ‗touch‘ 

with them. This dichotomy is the root of all violence‖ (p. 59). Although not directed 

specifically at mathematics, her words speak to the dangerous, dominant notion that 

mathematics is seen as an objective truth or an ‗object‘ distant from humanity and the 
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people that created it. Utilizing Skovsmose‘s (1994) argument about the (often 

oppressive) formatting power of mathematics in society, there is an urgency to include 

the voices of women of color in re-envisioning mathematics education so it is a part of 

reducing this ―violence‖ and is used as a tool to transform society to be more just. In 

addition, this re-envisioning could involve recognizing when mathematics is not the most 

appropriate tool, challenging the high status of mathematics in society.   

A feminist perspective, most elaborated in the field of feminist science education 

(Calabrese Barton, 1998b), highlights the need to challenge the role of the teacher as 

holder of knowledge and the traditional paradigm of science education that excludes. I 

argue, similar to Walkerdine (1998) that this is equally relevant in mathematics 

education. Similar to mathematics education, a feminist perspective on science education 

describes learning as engaging in the practices of science (or mathematics), rather than as 

memorizing an outside, pre-determined body of scientific knowledge (Brickhouse & 

Potter, 2001), and in which the experiences of the students, in this case girls, are then 

centralized. With this in mind, practices that young Latinas engage in are the focus of 

analysis of this research.   

Although several of the above researchers focus on the need to include the voices 

of females of color in particular because of the effect of race and racism on educational 

experiences, little (if any) mathematics education research speaks specifically to girls of 

color or to a feminist of color perspective in relation to mathematics. Several studies that 

discuss differential achievement and the effects of enrichment programs for girls of color 
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focus on science rather than mathematics, and do not discuss the interplay of race and 

gender explicitly (Ferreira, 2002; Hammrich, Richardson, & Livingston, 2000).  

Civil‘s (2003) work with ―Girls in the System‖, an after-school and summer 

program to involve Mexican American and Native American girls in STEM fields, 

reveals insight into the interplay of race and gender in mathematics education. For 

example, preliminary findings indicate participants came in with a perception that 

scientists and mathematicians were White men, while at the end of the program they had 

shifted this perception to be people like themselves. There is a need for further research 

that includes feminist and critical race theories in relation to critical mathematics 

education. As Delgado Bernal (2002) advocates for the need to recognize students of 

color as holders and creators of knowledge, I advocate for the need to recognize Latinas 

as holders and creators of mathematical practices, as well as knowledge about social 

transformation, and the interplay between the two.  

Informed by feminist notions of challenging and re-envisioning the status quo in 

mathematics education, and feminist of color perspectives that centralize the experiences 

and ideas of those most marginalized, I consider how my research works towards equity 

through mathematics education. More specifically, I seek ways to foreground the 

experiences of young Latinas in an attempt to understand what the field of mathematics 

education and broader society might learn from them and from their experiences 

confronting injustice and working towards societal transformation. I draw upon identity 

and agency as analytic tools that examine the interplay between the micro and macro 
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contexts of learning, because it is within these borderlands that change occurs (Anzaldúa, 

1999).  

Identity and Agency as Analytic Constructs for Understanding the Potentials of 

Transformative Mathematics Education 

Why identity?    Gutiérrez (2008) advocates for mathematics education research to 

focus on advancement [understood through the successful educational experience of 

students of color] and the context of learning because they serve as tools for humanizing 

education. Gutiérrez is referring to Bartolomé‘s (1994) description of a humanizing 

pedagogy ―that values the students' background knowledge, culture, and life experiences, 

and creates learning contexts where power is shared by students and teachers‖ (p. 189). 

From this perspective, understanding students‘ unique identities and incorporating them 

into educational experiences is central. In addition, the context of learning is important, 

recognizing that there are social, historical and political influences on educational 

experiences. In this sense, the notion of identity serves as a useful tool to understand 

students‘ unique learning experiences, given that the social, historical and political 

contexts of learning impact individuals in unique ways. This is particularly important if 

we are concerned with a humanizing educational experience that builds upon the 

knowledge, culture and life experiences of students traditionally marginalized based on 

deficit assumptions of who they are in terms of race, gender or other social constructions.  

Identity in Figured Worlds 

Rather than a static notion of identity that is solely based on social constructions 

of self such as race and gender, I focus on identity as enacted in a particular context, an 
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identity shaped by history, society, culture and interaction, and expressed in action and 

beliefs about self within that context (Holland et al., 1998). Identity, or ones‘ fluid sense 

of self at a given moment and in a given context, involves a consideration of how societal 

influences and the practices of individuals within that context are mutually constitutive. 

Holland et al. (1998) refer to these spaces as figured worlds, ―socially and culturally 

constructed realms of interpretation in which particular characters and actors are 

recognized, significance is assigned to certain acts, and particular outcomes are valued 

over others‖ (p. 52). I draw upon the idea that the multiple figured worlds that the girls 

inhabit influenced the experiences they had while engaging in critical mathematics. 

Because the focus of this research is on the participants‘ relatively brief experience with 

critical mathematics and community activism, rather than a set figured world, I choose to 

focus on the permeable educational spaces as borderlands or margins (as described by 

feminist scholars as locations where change happens) and the practices in which the girls 

engaged in this setting. We must concern ourselves with how individuals both shape and 

are shaped by the spaces they inhabit and the experiences within those spaces, as these 

margins give insight to the possibilities and locations of social change. This 

understanding of identity leads to an attempt to understand how the Latinas in this study 

see themselves, particularly in relation to mathematics and to making change, as well as 

how they enact this sense of self within the setting of this research. In other words, this 

perspective of identity calls for a focus on their forms of participation in this setting, or 

their forms of participating within a particular community of practice (Lave & Wenger, 

1991; Rogoff, Matusov, & White, 1996). The notion of community of practice sees 
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participation as reflective of enacting particular roles within a learning community. The 

hope would be that with further and frequent experiences with social change and critical 

mathematics, individuals would develop a sort of residue in their identities, or more 

enduring shifts in how they see themselves relative to or in how they participate in, 

mathematics or making change.  

Identity in Mathematics Education 

Within the field of mathematics education, several researchers describe the role of 

identity in relation to learning mathematics (Boaler & Greeno, 2000; Cobb, Gresalfi, & 

Hodge, 2009; Martin, 2000; Nasir, 2007; Sfard & Prusak, 2005). From the participatory 

perspective, mathematical identity is seen as enacted through participation in 

mathematical practices with attention to the beliefs about mathematics and doing 

mathematics that underlie these practices (Boaler & Greeno, 2000; Cobb et al., 2009; 

Nasir, 2007).  From the narrative perspective, mathematical identity is also evident in the 

stories students tell about their participation in mathematics and their beliefs about 

themselves as doers and creators of mathematics (Martin, 2000; Sfard & Prusak, 2005). 

Because participants wove in stories from their lives and about their participation in 

making change during the research process and I was able to capture how this was 

enacted, I focus on their beliefs and their practices in conceptualizing of identity.      

 Identity as participation.     Understanding mathematics learning as engaging in 

mathematical practices leads to a focus on patterns of participation (Boaler & Greeno, 

2000). Over time, patterns of participation because of how one positions oneself and how 

one is positioned by others reveal what Holland (1998) calls residues, or those actions 
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that over time, become an enduring part of one‘s identity that is less likely to be 

influenced by others or by societal structures. For example, if a student is repeatedly 

positioned as a capable generator of solution strategies, either through her own 

confidence in expressing her ideas or being invited to participate by others, one might 

assume that student would begin to continue that pattern of participation. Over time, she 

would presumably see herself as a capable math doer or creator (mathematical identity) 

within that particular community of practice (Rogoff et al., 1996). With this in mind, an 

important aspect of developing a critical mathematical stance toward the world would be 

to see patterns of participation over time that reveal a sense of being a capable math doer 

and creator along with a capacity to make change. Parallel to this is the idea that a student 

who shows a deep understanding of a mathematical concept is able to apply that 

understanding in a variety of circumstances and in flexible ways (Boaler, 1999, 2000). 

We would hope to see similar patterns with critical understandings of the world. One of 

the goals of this research is to look for patterns in how an enactment of one‘s 

mathematical identity might contribute to a critical stance toward the world and vice 

versa.  

Storied identities.     Identity is also seen to emerge from stories that students tell 

that reveal patterns of participation in learning experiences. Several researchers (Drake, 

Spillane, & Hufferd-Ackles, 2001; Martin, 2000; Sfard & Prusak, 2005) focus on using 

what individuals say and the stories they tell about their experiences as a central piece in 

understanding mathematical identity. Sfard and Prusak (2005) have put forth identity as 

an analytic lens in mathematics education research, defining it as ―stories about selves‖ 
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that highlight the interrelations between the macro socio-historical context and the micro 

context of learning. In addition, I found that the Latinas I worked with share ideas, form 

relationships and build knowledge through telling stories from their lives. For example, 

during a mathematics project related to the heightened immigrant rights activism in the 

spring of 2006, in order to contextualize her beliefs about impending legislation 

criminalizing her family members and our mathematical analysis of this journey, Daniela 

told of her mother‘s perilous border crossing while pregnant with her brother. She not 

only described the journey as perilous and difficult by drawing upon her mathematical 

investigation (i.e.: the length of the journey in distance and time), but also by drawing 

upon the details of her mother‘s story (i.e.: lack of water, hazards in the desert). These 

―stories about selves‖ allowed me to include students‘ lived practices and experiences 

with connections to a historical and social context in this research. 

Identity and beliefs.     Within these stories about selves, Martin (2000) draws 

attention to specific beliefs that are part of one‘s mathematical identity. His work 

highlights the need to pay attention to ―the participants‘ beliefs about (a) their ability to 

perform in mathematical contexts, (b) the instrumental importance of mathematical 

knowledge, (c) constraints and opportunities in mathematical contexts, and (d) the 

resulting motivations and strategies used to obtain mathematics knowledge‖ (p. 19). He 

sees identity as developing on several levels from the self, to the social, to the community 

level, which relates to the socio-historical view of identity described by Sfard and Prusak 

(2005). For example, this perspective draws attention to how the historical sense of 

mathematics as a male domain would affect a participant‘s mathematical identity. Cobb, 
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Gresalfi, and Hodge (2009) create an interpretive scheme for identity within the domain 

of the classroom, building upon Martin‘s multi-level framework.  

Identity and agency.     Martin (2000) recognizes the flexible and fluid nature of 

identity being influenced by the mutually constitutive nature of agency and structures. 

Cobb, Gresalfi, and Hodge (2009) examine how classrooms impact ―what it means to 

know and do mathematics‖ for students. Their findings highlight the ―productive‖ 

mathematical agency students develop within a classroom that emphasizes the collective 

generation of ideas (conceptual agency), rather than agency in mastering the discipline 

where authority resides within a domain of mathematical knowledge passed on by the 

teacher (disciplinary agency). Placed within an understanding of the sociopolitical 

context of these classroom experiences, attention must also be given to research that 

indicates productive mathematical beliefs may not be enough to ensure participation, 

particularly for marginalized students (Lubienski, 2000). Therefore, I expand upon the 

idea of developing students‘ mathematical agency to include a focus on the sociopolitical 

context of that activity as well, which I believe is essential for marginalized students.  

For example, understanding how a student sees her ability to make change could 

relate to how she engages in mathematical practices as an individual in a social situation, 

which is embedded within a particular context at a given moment. This context offers 

both constraints and opportunities for different forms of participation, and the way a 

student participates also shapes the context. Even if a student feels confident 

mathematically, seeing how this sense of agency in relation to mathematics might affect 

her sense of agency to make change would be embedded within a historical, political and 



57 

 

  

social context and vice versa. A student might recognize that working with other 

members of a girls‘ math club would allow her to effect change for her community, and 

the role mathematics has (or does not have) in making that change. I argue that the 

context being one that matters to students offers the greatest opportunity for participation 

for those most marginalized from our educational system. Therefore, attention to identity 

offers a window into the interplay of agency and structures and the possibilities of critical 

mathematics education.  

Perspectives on agency.  Although I take a particular perspective of agency, 

which I will detail in the next section, I recognize that the somewhat elusive concept has 

been used and applied in a variety of ways. Foucault‘s idea of regimes of truth highlights 

a more unconscious reproduction of social control, with little room for human agency, 

seen as resistance to hegemony (Foucault, 1979; Schutz, 1997). Gramsci (1971) on the 

other hand, sees agency as resistance to hegemony, specifically by conscious creation of 

counter-hegemonic practices. However, Baez (2000) criticizes the notion that agency is 

often utilized as representing ―free will,‖ as if it will ever operate separate from the social 

context in which it is enacted, but rather sees agency at the intersections of individual or 

collective actions and social structures. Varenne and McDermott (1998) contest this idea 

of agency as free will, arguing, ―Agency is always limited in its initial conditions and 

process, and the restrictions are always particular to a time and a place‖ (p. 132). This 

leads to a discussion of framing agency within a critical paradigm with attention to power 

within particular times and places, by focusing on struggle and action against oppression 

(Pruyn, 1999). 
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Agency as Transformative 

Baez (2000), recognizing that agency both constitutes and is constituted by social 

structures, recommends looking at the margins of power, the locations where oppressive 

structures are being confronted by the oppressed, in order to understand how these 

structures can be changed. These margins of power are akin to the borderlands or margins 

where change happens, according to feminist scholars of color (Anzaldúa, 1999; hooks, 

1990). An individual‘s enactment of a sense of self as one who can make change 

(influenced by the social structures in a given context) is termed one‘s sense of critical 

agency (Baez, 2000). Pruyn (1999) differentiates critical agency from agency because it 

is built from an awareness of how oppression operates in society, similar to the idea of 

informed critique from critical race theorists (Solorzano & Delgado Bernal, 2001). This 

focus also validates and centralizes the experiences of students of color, as put forth by 

critical race and Latina/o critical scholars (Brayboy, 2005; Solorzano & Delgado Bernal, 

2001; Villenas & Deyhle, 1999). In describing his experiences with teaching mathematics 

for social justice, Gutstein (2007a) argues that his students developed a sense of agency, 

or ―a sense of themselves as subjects in the world‖ (p. 420), and as people who can also 

make change in their worlds, evidenced in their critical stance towards society. Drawing 

from the work of social justice educators (Freire, 1970/1993; Gutstein, 2006a; Turner, 

2003) and critical race theorists (Brayboy, 2005; Solorzano & Delgado Bernal, 2001; 

Villenas & Deyhle, 1999), I conceive of a sense of critical agency as how individuals see 

themselves as people who can make changes in their lives and society. Agency becomes 

a useful lens with which to understand how students experience a critical mathematics 
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education environment, as well to understand the transformative potentials of this work. 

But what does this look like when enacted by young people? 

Turner (2003) outlines varying forms of critical agency as enacted by students. 

She sees agency enacted through positioning and authoring, and transformational 

resistance informed by critique. Students act agentively if they position themselves 

through engaging in interactions and practices in a learning setting. Students are also 

acting agentively if they are authoring themselves in a certain way through those 

positions. If a student positions herself as a valid evaluator of a solution, for example, she 

is authoring herself as a capable math doer or creator in that setting. Drawing upon the 

notion of transformative resistance in critical race theory (Brayboy, 2005; Solorzano & 

Delgado Bernal, 2001; Villenas & Deyhle, 1999), the agentive act of a student‘s 

resistance to ascribed social structures is transformative when informed by critique 

(Turner, 2003). In addition, a student might engage in either subtle or outward acts of 

resistance to an ascribed role, informed by critique of social structures. For example, a 

student might resist the role of being a female who therefore must not enjoy math, by 

joining a math club and referring to the historical oppression of women in male-

dominated fields such as mathematics.  

In order to uncover the ways that students who are traditionally marginalized in 

our educational system through racialized and gendered societal structures survive those 

conditions and transform them, we must look to the strategies or practices in which they 

engage that lead to this transformation. The notion of transformational resistance 

highlights the unique perspective students of color have on particular learning 
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experiences, disciplines (i.e. mathematics), and society because of their racialized and 

gendered positions (Cammarota, 2004). Solorzano and Delgado Bernal (2001) state, ―It is 

crucial that educators, policy makers, and community workers better understand how 

students engage in resistance strategies that attempt to counteract the conditions and 

results of ineffective educational practices‖ (p. 310). These practices are creative, 

controlled, and purposeful, contrary to prior conceptualizations of how working class or 

students of color resist within educational settings in ways that maintain the status quo 

(e.g. Willis, 1981). For example, the Latinas in Cammarota‘s study (2004) see their 

conscious transformational resistance strategies, which actually position them to be 

successful academically, as deflecting social structures and resulting processes that 

perpetuate their oppression. Similarly, Yosso (2006) describes the ways in which 

Chicanas‘ and Chicanos‘ resistance positioned them to succeed academically, although in 

this case, it was within the existing educational system.  

In documenting these Latinas‘ stories about themselves (Sfard & Prusak, 2005) 

and their forms of participation as evidence of identities (Boaler & Greeno, 2000; Lave & 

Wenger, 1991), I seek to understand the historical and political context of their identities 

and agency. As such, I focus on their critical agency in particular, which is evidenced in 

their statements about their ability to make change, in their patterns of participation, and 

by actually engaging in practices and forms of activism toward making change. I see it as 

important to note both a participant‘s sense and enactment of critical agency because it 

reflects the interactions between structures and agency. For example, when participants 

prepared a presentation to convince the school board to keep their school open, their 
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sense was that they would be able to make change. However, we were initially told that 

the students were not going to be given a venue with which to share their presentation. 

There was a distinction between their sense of critical agency and how it was received by 

the surrounding social structures. In particular, I am interested in the interactions of both 

mathematical and critical agency, as critical mathematical agency (Turner, 2003), what 

could be seen as the driving force behind change within or through critical mathematics 

education.   

Critical Mathematical Agency 

A focus on a sense of both mathematical and sociopolitical agency, or one‘s sense 

of being able to engage in and affect societal structures, redefine mathematical practices, 

and utilize mathematics as a tool to transform, speaks to the potential of critical 

mathematics education. Having a variety of tools, one possible  tool being mathematics, 

is important to making change because as Bruner (1996) argues, ―Skill is the instrument 

of agency acquired through collaboration. Without skill we are powerless‖ (p. 94). This 

sense of agency is a part of one‘s identity as enacted in a learning context and in 

collaboration. These central concepts of critical mathematical agency and identity as 

enacted within margins are potentially useful analytic tools in understanding the 

possibilities for social change that arise in a critical mathematics educational setting.  

Turner‘s (2003; Turner & Font Strawhun, 2005) research documents the rich 

mathematics students engaged in and their developing sense of sociopolitical 

consciousness and agency, and the role the students saw mathematics playing in their 

abilities to make change. Turner (2003) defines critical mathematical agency as what is 
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developed through social justice mathematics, wherein ―students[…]draw upon and 

construct mathematical understanding to investigate and critique situations in their lives 

and in the world around them, and[…] act transformatively upon those conditions‖ (p. 

11). Turner‘s (2003) perspective on critical mathematical agency, outlined in the 

following table (1), informs my own conceptualization of agency within this research. 

Table 1.  

Critical Mathematical Agency Defined (Turner, 2003)  

 
CRITICAL MATHEMATICAL AGENCY  

 
       

Involving students‘ capacity to: 

 

•View the world with a critical mind set 

Is Critical   

•Imagine how the world might become a more socially just, equitable 

place  

 

•Engage in action aimed at personal and social transformation 

 

 
 

Involving students‘ capacity to: 

 

• Understand mathematics 

Is Mathematical 

• Identify themselves as powerful mathematical thinkers 

 

• Construct and use mathematics in personally and socially meaningful 

ways 

 

 
 

I choose to focus on critical mathematical agency in order to describe the notion 

of how students see themselves as people who can do and use mathematics (mathematical 

agency), as well as people who can critique and make change in their lives and society 
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(sociopolitical agency), and the interplay between the two aspects (see Table 5, in 

Chapter 3 for illustrative examples of each in relation to this research). For example, my 

fifth grade students in Washington D.C. joined local community campaigns advocating 

for increased childcare or cleaner water, enacting a sense of sociopolitical agency as they 

spoke about their lives and community needs at the mayor‘s press conference. In 

addition, students might express their ability to do mathematics, as evidenced in their 

engagement and participation in mathematical practices, such as reasoning about a given 

solution or representation. However, the interaction of these concepts has received little 

attention with elementary-aged students. This calls for a deeper understanding of what 

this means for young students in relation to mathematics learning in particular, a setting 

that is often disempowering for female students due to the pervasive notion of 

mathematics as a male domain (Walkerdine, 1998).  

Summary of the Conceptual Framing of the Study 

This research seeks to answer the following questions: As they participate in a 

social justice mathematics learning environment, what are young Latinas‘ perceptions of 

mathematics and of themselves as doers and creators of mathematics, and of their 

capacity to contribute to or impact change in their lives, communities, and/or worlds? In 

the context of this learning environment and while engaging in participatory action 

research, how do these young Latinas express a sense of critical mathematical agency? 

What is the interplay between the critical and the mathematical? And, opportunities arise 

for the Latina participants to do/engage in mathematical practices and activism in this 

learning environment?  
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In exploring these questions, I have outlined several theoretical stances that frame 

my understanding of education in general, as well as how the Latinas in this study 

experience critical mathematics education and the potential of this work. I seek to attend 

to how the social constructs of gender and race impact the educational experiences of 

these young Latinas by including a feminist of color and critical race perspective of these 

experiences. With these perspectives, I situate my analyses within an understanding that 

racism and sexism contribute to societal systems of oppression. In doing so, I focus on 

the unique perspective of these Latinas to understand how education can be 

transformative. I do this by attempting to understand how their sense of self (identity), 

more specifically their sense of an ability to make change (agency), is enacted in a given 

mathematics learning experience. A focus on identity attends to the unique social, 

historical and cultural influences on an individual‘s participation in a learning setting and 

the social structures that are formed by and form this participation. A focus on agency, 

including transformational resistance, ultimately offers insight into students‘ abilities to 

transform those social structures that oppress.  

In the words of Freire (1970/1993), ―the solution is not to ―integrate‖ [the 

oppressed] into the structure of oppression, but to transform that structure so that they can 

become ―beings for themselves‖ (p. 74). If we seek to move beyond integrating the 

oppressed into the current system by utilizing a critical educational paradigm we must 

push existing frameworks of transformative education, such as critical mathematics 

education, to include explicit analyses of the stories of those most marginalized. Only 

then will we move towards equity in society of the sort described by Gutiérrez (2007), in 
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which one cannot predict educational outcomes based on race, class, gender, or home 

language. This research study seeks to understand how this sort of analysis contributes to 

our understanding of seeking equity in society through critical mathematics education.  

Having outlined an argument for identity and agency as analytic tools in 

understanding the critical mathematics educational experience of a group of young 

Latinas, with an explicit focus on the experiences of girls of color, in the next chapter I 

turn to the methodology used in addressing these questions, justification for this 

methodology and a detailed description of the research setting.  
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CHAPTER 3: BLURRING THE LINES BETWEEN RESEARCH AND PRAXIS 

Methodology 

Introduction 

As a graduate student, I have continuously struggled with the dilemma of 

understanding theory and how it connects to practice. In addition, I have sought out 

examples of work that transcends the sometimes far removed from practice nature of 

academia and instead leads to research that speaks to more than just other privileged 

academics. In thinking about how I would conduct my own dissertation research and the 

many times I have wrestled with this dilemma during my graduate studies, I focused on 

what I believe to be one of my strengths, which is working as an educator with children. 

As I continue to develop my role as an educator and researcher committed to social 

change, I also considered my desire to engage in participatory action research (PAR), or 

research that involves all participants engaged in ―the acquisition of knowledge on 

injustice as well as skills for speaking back and organizing for change‖ (Cammarota & 

Fine, 2008, p. 5). I believe that both educational and research experiences should be 

locations for societal change, which influenced my decision to draw upon critical 

ethnographic, feminist, and PAR methodologies in this study. These methods are 

particularly appropriate because they push and blur the relationship between research and 

praxis, which Freire (1970/1993) describes as the commitment to activism and the 

struggle for universal human rights. In fact, the feminist researcher, Lather (1986), 

advocates for research as praxis, founded in a postpositivist epistemological stance where 

social knowledge generation is believed to be a collaborative, change oriented and 
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contextualized endeavor. In the following sections, I elaborate on the research traditions I 

drew upon in this study, and describe my methods of data collection and analysis.  

Critical Ethnographic Research   

Ethnographic traditions focus on prolonged community observation (but not 

necessarily engagement) resulting in implicit, contextualized, sociocultural knowledge 

(Spindler & Spindler, 1987). Critical ethnography pushes this research tradition to 

engage in analyses of power in society and within research relationships (Anderson, 

1989; Foley, 2002). In addition, confronting the idea of the researcher as a neutral 

observer, critical ethnography pushes research to be a part of the Freirean process of hope 

for change through a critical, yet transformative perspective (Foley, 2002; Trueba & 

McLaren, 2000). Because of the explicit focus on power and oppression, and 

subsequently on relations of race, class, language and gender, this tradition lends itself to 

working with and in non-dominant communities (Trueba & Bartolomé, 2000; Trueba & 

McLaren, 2000). Primary features of critical ethnography are 1. Critical analysis of 

power and oppression, 2. The commitment to social change, and 3. Reflexivity, including 

the dialectic between data and theory as well as between the researcher and the 

researched.   

Anderson (1989) describes critical ethnography as bringing the voice of 

participants, in the ethnographic tradition, to critical theory, allowing for the 

consideration of both the macro and micro contexts of education. In order to understand 

how macro contexts (social, historical, political) for learning might impact the micro 

contexts (interactions, language use, and practices) of learning for individuals in a critical 
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mathematics educational environment, I attempt to center the voices of the participants in 

the research process. This offers an understanding and critique of systems of power and 

oppression from the perspective that emerges from the dialectic of my own and the 

participants‘ voices. In writing this dissertation, I situate these voices within the larger 

sociopolitical climate in order to interpret the possibilities of transformative education. 

Looking at the possibilities for transformative education speaks to the critical 

ethnographic feature of offering hope for social transformation. Essential to critical 

ethnography is Freire‘s pedagogy of hope (Freire, 1992), which supports building on the 

strengths and knowledge of families and communities in order to work towards societal 

transformation (Trueba & McLaren, 2000). With this dissertation, I seek to provide one 

example of praxis, with particular attention to the role of Latinas and mathematics.  

Reflexivity is a feature of transformative and critical research traditions (Foley, 

2002), calling for a dialectic between theory and data, as well as between researchers and 

the researched. Reflexivity acknowledges that knowledge production emerges through 

dialogue with the sociohistorical context of the research. In other words, the data speaks 

to theory, while previously-generated theory offers the voice of the sociohistorical 

context of the activity that is the focus of the research. In this research tradition, the work 

of the researcher ―draws attention to the importance of the intimate relationship between 

the intellectual activity of research and the praxis of the daily lives of the researchers‖ 

(Trueba & McLaren, 2000, p. 38). Lather (1986) describes this relationship between 

researcher and researched as one of reciprocity, with the intention that research is 
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transformative rather than exploitative. My role as facilitator, co-participant and co-

researcher was essential to this research being critical and transformative.  

In this research setting, I also elicited input from the participants in analysis and 

interpretation of data collected during this project. However, I recognize that the product 

of this research is my dissertation and involves primarily my own analysis, interpretation 

and writing from a critical perspective, rather than fully engaging the participants in 

every stage of the research and writing process. For example, although I analyzed the 

stories and perspectives expressed by the participants about their own experiences, I drew 

connections to larger social systems and named them as oppressive myself. Throughout 

this process, I sought reflexivity by reflecting on my practices as an educator and 

researcher while maintaining dialogue between the data and theory, and with the 

participants. Maintaining reflective field notes aimed at describing emerging theory about 

the research setting and open discussions with a research group were integral to this 

process.  

Connections to a Feminist Approach   

Related to critical ethnography, feminist methodological considerations speak to 

the explicit focus my research has on the voices of young Latinas, as well as to the 

possibilities for disrupting the perception of mathematics as a male domain. Feminist 

perspectives seek to situate understanding within the work of women, rather than against 

the male domain that is the taken for granted way of society. In terms of methodology, 

this means giving attention to the positionality of the researcher (Naples, 2003), engaging 

in dialogic reflective strategies, and similar to critical ethnography, providing a 
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description of how ruling relations organize society and daily practices while identifying 

effective interventions to disrupt this.  

Methodology Shaping the Research Setting   

As facilitator of the educational setting of this research, the methodological 

approaches I drew upon permeate both the approach to pedagogy and research; some 

approaches more heavily influenced the design and analysis of the research, while others 

impacted the design and facilitation of math club activities. A primary methodological 

approach employed in facilitation of the after-school mathematics club included PAR 

(see Chapter 4 for a more complete description of PAR). In addition, I employed critical 

and feminist pedagogy in designing the pedagogical approach of the club. For example, 

projects emerged through discussion amongst participants and topics were relevant to the 

lives of the Latina participants. In addition, the mathematics learning environment 

reflected a collaborative, problem-posing based approach to mathematics, with the 

intention of squarely centering power in the mathematical practices and the lives of the 

Latinas, rather than in an outside body of knowledge (Walkerdine, 1998).  

Data Collection 

Sources of Data 

Documentation of math club sessions.    The majority of the data collected for this 

study was in the form of video-tapes of math club sessions. On most days, I was assisted 

by a CEMELA videographer who video-taped the majority of each session. On some 

occasions when the videographer was unavailable, I placed a camera on a tripod in order 

to capture the interactions of each session. In the end, a total of 44 math club sessions 
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were filmed (34 of which were in the spring) resulting in approximately 75 hours of 

video tape, which I narrowed down to approximately 11 hours of video clips (~100 clips) 

for transcription and in-depth analysis. This video data was particularly useful for the 

participant role I took as facilitator of the club. I was freed up from being concerned with 

capturing conversations and interactions in field notes as they occurred because the 

majority of interactions were captured on video tape. This allowed me to utilize my field 

notes (written shortly after each math club session) as a space for reflection and initial 

analysis (see Appendix A for Field Notes Sample). Of course, video data provided for a 

wonderful moment-to-moment capture of interactions, but did not always include 

everything, particularly when students were working in groups, making it equally 

important to write field notes each day.  

Student work.  I collected student work of various formats, which provided a 

window into several areas of interest related to the research focus. We began the year in 

September of 2007 with a community-building art project that became a repository for 

student work that was primarily reflective in nature. Each participant created her own 

―scrapbook‖. They spent a portion of several sessions perfecting their covers in order to 

make the scrapbook representative of who they are as individuals, as well as members of 

the group. This activity, as well as an initial activity brainstorming their experiences with 

mathematics, proved useful in supporting interview data related to the participants‘ sense 

of themselves and as doers and creators of mathematics. In addition, the participants had 

a math journal, where they brainstormed, solved problems and captured thoughts 
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throughout the activities, which provided additional student work for analysis (see 

Appendix B for Student Work Sample from activity described in Appendix A).  

Other student work, such as photographs, posters, maps, materials made during 

projects, as well as mathematical strategies recorded in their math journals, provided rich 

evidence of the mathematical activity, of participant expression of mathematical and 

sociopolitical agency, and a space for conversation with students about their 

mathematical identity and sense of agency. As part of the primary project (Save our 

School), we collected data related to the focus of our mathematical investigations, which 

was then utilized to engage in activism. Data sources were interviews, surveys, internet 

research and data collection, video and photos from meeting attendance, a community 

walk and a visit to a middle school, maps, photographs, and mathematical investigations. 

We then used these data sources to create a digital story to present to the school board, 

which is included in Chapter 6. Digital stories are multimodal, multimedia movies that 

include narrated voice recordings, photographs, video images, student work and 

background music (Hull & Nelson, 2005). Our data sources were both determined as a 

group and on occasion brought in or suggested by me based on the problems we chose to 

focus on. These sources of data served the dual purpose of data for my dissertation study 

and data for the students‘ investigation.  

Classroom observations.     I also observed the participants in their mathematics 

classrooms several times over the course of the school year. I sought to capture their 

participation patterns and language, mathematical and social practices in a learning 

setting other than the math club. In all, I conducted eight classroom observations (four in 
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each classroom, two in the fall and two in the spring), each lasting between 60 and 90 

minutes. I focused these observations on the participants and how they engaged in class 

discussions and activities, and the ways in which they participated in mathematics and in 

the classroom. In addition, I documented the nature of the mathematical activity that 

happened in their classrooms, providing me with a more nuanced and multi-contextual 

understanding of the nature of mathematical identity and sense of mathematical and 

sociopolitical agency. Field notes from these observations informed my understanding of 

the interplay of macro contexts and the interactions in learning experiences across 

settings.  

Interviews.     I conducted a series of three individual audio or video-taped 

interviews (see Appendix C for interview protocol) with each participant over the course 

of the year to gain a perspective on issues that were relevant to them, how they perceived 

themselves as mathematics learners over time, as well as specific reflections on math club 

projects. I conducted the second and third interviews later in the school year than I had 

originally planned, which actually proved useful in several instances because it was 

during the Save Our School project, giving me access to their reflections on this 

significant project as it was happening. The first interview (conducted in the fall) was 

geared to gaining an understanding of how the participants saw themselves as math 

learners and their beliefs about mathematics. In addition, it also involved questions 

related to family language background and schooling experiences in order to paint a more 

detailed picture of the participants. The second interview focused on their experiences 

learning mathematics in the classroom and after-school settings, giving me a perspective 



74 

 

  

on their beliefs about mathematics and mathematics learning. The final interview focused 

on their reflections on the after-school experience as well as some of the same questions 

about their beliefs about mathematics and their ability to make change in order to note 

and explore differences over the course of the year. These interviews took place in the 

last several weeks of the program. Each interview lasted between 20 to 50 minutes and 

was audio or video-recorded for later transcription and analysis. 

Unexpected Sources of Data 

There were several unexpected or unplanned sources of data that emerged during 

the research process, particularly during the Save Our School project. These pieces of 

data served significant purposes in terms of the role that the girls‘ math club played in the 

community movement.  

Local media.     For example, after several weeks of working on the Save Our 

School project, including several references to our work at community meetings, a local 

PBS station contacted the school to do a story on the girls‘ math club and our 

involvement in the community movement. This served as an important role in the girls‘ 

understanding of their engagement as part of a larger community movement and the 

specific voice of the girls‘ group. In addition, the news story that aired both on the local 

radio and PBS television stations, along with a series of articles related to the school 

closings, served as a window into the larger city-wide perception of the community 

mobilization surrounding keeping Agave open in particular. The general impression was 

that the actions that formed this movement ―felt‖ like Chicano civil rights or other similar 

movements, which was distinctly different than the parent-centered movements at the 
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other three schools that were in the same situation as Agave. Important to note was that 

Agave was the only school with a majority-Latina/o and low-income school population of 

the four schools slated to be closed.   

Reflections. A particular set of reflections written by the girls served as important 

windows into their sense of agency, and appropriately, the impetus to do these reflections 

came from one of the participants, Margarita. We sat around a rectangular table 

discussing important events, concerns or happenings at school in the past few days, as 

was customary to start each session. The girls excitedly spoke of events at a community 

meeting we attended and the principal having announced the news story about the girls‘ 

math club on the school‘s loudspeaker. When it came time to transition to work on our 

projects, Margarita implored, ―Miss
2
, I just need to get it all out‖ (Field Notes, March 31, 

2008). This desire for reflection in the middle of the project prompted me to pause and 

ask if the other girls wanted to do the same. All but one of the girls sat down and wrote or 

typed their thoughts on the project up until then. These reflections and similar pieces of 

writing such as letters or e-mails to board members, proved to be rich sources of data on 

the impact of the community movement on participants. I did have to request specifically 

for their reflection on the role of mathematics in the project, which was then integrated 

within the larger reflection (see Appendix D for Girl‘s Reflection Sample). However, it is 

interesting to note, and something I return to in the analysis, that they did not forefront 

                                                 

2
 The participants varied between calling me Miss, Miss Maura, and Maura. Miss is reflective of how 

adults are often addressed at the school, highlighting the fact that they perceived me as an adult similar to 

their teachers. 
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this as a mathematical project, but rather saw it first and foremost as a fight for the school 

to stay open.  

Parent input.     Although formal interviews, home visits or focus groups with 

parents were not a part of my research plan, I did interact with parents and family 

members on various occasions, which influenced my analysis and understanding of the 

participants. For example, I attended a parent organizing meeting related to the SOS 

project. During this meeting parents voiced their concerns about the district‘s procedure 

for closure, and they brainstormed actions to take to mobilize as a community. Parents 

also shared their understanding of the choice of Agave as being one laden with power, 

discussing the ease with which the board made the choice of Agave because of the racial 

and economic make-up of the school and community. Their discussion highlighted these 

working-class parents‘ understanding of the role that race and class play in how society is 

structured and the impact this has on their lives.  

Summary of Data Sources 

The following table (Table 2) is a summary of the distribution of data sources by 

type in order to provide a sense of the spread of the data utilized for analysis and 

triangulation across sources.  
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Table 2.  

Distribution of Data Sources by Type 

Video 

Data 

Field 

Notes 

Student 

Work  
Interviews 

Classroom 

observations 

Girls‘ 

reflections 

75 hours 

reduced 

to 11 

hours of 

clips for 

analysis 

34 

entries 

from 34 

sessions 

(Jan-

May) 

7 math 

journals, 

digital story, 

7 

scrapbooks, 

~100 photos, 

posters 

20 

interviews 

(~three 20-

50 minutes 

interviews 

with each 

participant) 

8 field note 

entries, one to 

two hours of 

observation 

each visit 

5 written 

reflections 

 

Table 3 provides a breakdown of the presence of each participant in the data 

collected. Although there are obvious differences across the participants, there is data of 

each type from each participant. This is important to keep in mind for the analysis 

sections that speak to themes across all participants.  

Table 3. 

Presence in Data by Participant  

 Sessions 

Present
a
 

(Jan-May) 

Presence 

during 

SOS 

# of 

interviews 

Reflections Video 

participa-

tion 

Margarita 33 All 3 1 High 

Zara 26 All 3 1 High 

Vanesa 29 All 3 1 High 

Alma 33 All 3 1 Medium 

Catalina 23 Most 3 0 Medium 

Michelle 20 Some 3 1 Medium 

Camila 6 None 2 0 Low 
a 
Out of 34 sessions total in the spring, which was the primary focus of analysis. 

The multiple sources of data provided for the triangulation of patterns that 

emerged. The following section describes the analytic process I used in determining those 

patterns and crafting the findings.  
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Data Analysis 

Data Organization 

The process to organize and keep track of data, which I started during data 

collection, was the first step in analysis. Because I was videotaping each session and each 

tape was around one to two hours long, I periodically watched and logged each tape. I 

would view the tape, noting events that happened and the exact times for significant 

sections of tape I wanted to have turned into clips to be transcribed (see Appendix E for 

Sample Tape Log). I then either transcribed the clips myself or enlisted the help of some 

CEMELA undergraduate research assistants. The tape logs also served as a resource for 

later review of the full tapes as I developed codes and wanted to return to the original 

data.  

I chose clips based on the nature of the interactions, the content being related to 

my research questions and the emerging coding categories. The majority of the video data 

selected for clips and transcription focused on the following activities: student(s) solving 

a problem, a group discussion of an issue that was important to the students and /or in 

which they explored possible mathematical questions they could investigate, students 

engaging in mathematical practices as they investigated an issue, students brainstorming 

possible action plans, or students reflecting on a project-related experiences. More 

specifically, these selections were chosen because they spoke to student beliefs about 

mathematics or themselves as doers and creators of mathematics, participants‘ enactment 

of mathematical or sociopolitical practices, or related discussions during math club 

sessions. This focus allowed for the video data to be a rich source for analysis of the 
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nature of the math club learning environment, and subsequently addressing the research 

questions related to how the young Latinas experienced critical mathematics education 

and how they enacted a sense of critical mathematical agency.  

Analysis Process 

Analysis of the multiple sources of data consisted of several stages of review of 

data for open coding, beginning during data collection and transcription, and including 

several sessions of joint analysis with the participants (Strauss & Corbin, 1990). I 

employed grounded theory (Charmaz, 2008) techniques to data analysis, which involved 

a processual approach to analysis and collection of data. In this approach, reflection 

throughout data collection allowed me to refine the research process, making adjustments 

in how I facilitated the group and collected data. This dialectic between theory 

construction and reality allowed for analysis of ―participants worlds and of the processes 

constituting how these worlds are constructed‖ (Charmaz, 2008, p. 204). The focus on 

process facilitated analyzing the relationships between agency and structure as enacted in 

practice, which speaks to the need to attend to context when engaging in participatory 

and social justice-related research.  

Following data collection and preparation for analysis, I engaged in review of 

data for emerging themes related to the research questions (such as agency and beliefs 

about mathematics), and created codes and formed conceptual categories based on these 

codes. In order to assist with organization and coding of the data, I utilized 

HyperResearch (www.researchware.com), a qualitative analysis software program. The 

software program assisted with keeping track of generated codes, several rounds of 
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coding and revision of coding and finally, with sorting the data for coded instances. The 

following table (4) provides several examples of these codes and definitions. 
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Table 4. 

Sample Codes and Definitions   

Codes Definitions 

facE
a
_mathastool_forreasoningandreflecting 

 

fac uses math or encourages use of math 

as a tool for reasoning and reflecting on 

something that is not necessarily 

mathematical 

stB
b
_mathauthority_collective 

 

student explicitly talks about how 

knowledge is generated through 

communication or with 

peers/teacher/others or that working with 

others is the privileged form of sense-

making.  

stE
c
_connectmathtoself 

 

when a student makes a statement that is 

connecting their own experiences of 

themselves in math or related activity  

stEA
d
_express argument_concernforothers 

 

st describes an argument for a position/ 

change/differing opinion that involves 

concern for others  

a
 facE represents facilitator enacts, or a move on the part of a facilitator. 

b
stB represents a student belief. 

c
stE represents student enact, or an action on the part of a student. 

d
stEA represents student enacts agency, or an action on the part of a student that is 

agentive. 
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Codes were generated based on the research questions and were generally 

organized by beliefs (stB for student belief) or enactments (stE for student enactment) 

(Charmaz, 2008). As I reviewed a subset (one third) of each type of data (ex: interviews, 

video clip transcriptions), I noted general ideas related to identity, mathematical 

practices, agentive practices or students‘ beliefs about these areas, which then became 

codes. Certain codes were more applicable to specific sources of data. For example, 

belief codes were most relevant to the interview data and were often linked to the 

research question that generated the participant‘s response). As I reviewed more data, I 

began to create subcategories within these areas that became codes within more specific 

categories. For example, I noted that within students‘ beliefs about what it means to be 

good at math, responses tended to fall within the areas of grades or test scores, being 

quick, or being in the top group in class. Several in depth discussions with the CEMELA 

research group assisted in clarifying and refining the original coding scheme prior to the 

second round of coding. This coding scheme, with some adjustment, was also utilized by 

the research group to analyze data from the larger CEMELA research project. I continued 

to add codes during a second round of review of the subset of data until I was confident 

that the coding scheme I had generated was exhaustive; in other words, I was no longer 

generating new codes (Charmaz, 2008). I then coded all sources of data, including 

revising the codes used on the subset of data and making adjustments with the final set of 

codes. In Table 5 (see below) I outline my research questions, data sources and the 

emergent themes and conceptual categories that I coded for.  
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Table 5. 

Research Questions and Analysis Matrix  

Research Questions Relevant data Possible Evidence & Examples in Data 

A. Questions about Beliefs 

As they participate in a social 

justice mathematics learning 

environment, what are young 

Latinas‘ perceptions of 

mathematics, their 

perceptions about themselves 

as doers and creators of 

mathematics and their 

capacity to contribute to or 

impact change in their lives, 

communities, and/or worlds?  

Interviews, 

field notes 

from after-

school 

sessions, video 

data, digital 

stories  

Sense of self as doer/creator of 

mathematics (i.e. mathematical 

identity) 

(Do students see themselves as a math 

person or not, and is this reflected in 

their participation) 

Sense of self as doer/creator of change 

in their lives, community and/or world 

(most students feel young people are 

perceived as not able to change things, 

yet feel that youth voice matters)  

B. Questions about agency 

1. In the context of this 

learning environment, 

how do these young 

Latinas express a sense of 

critical mathematical 

agency? 

2. What is the interplay 

between the two? 

Video data,  

field notes,  

math journals,  

math 

scrapbook, 

interviews 

 

Posing questions about their lives, 

community, world  

(Is school safety a concern at Agave 

and how can it be addressed?) 

Addressing questions about their lives, 

community, world 

(Conduct a school safety survey and 

visit the local police) 

Using/knowing when/how to use 

mathematics to answer these questions. 

(Share survey results with parents, 

teachers and community members) 

C. Questions about the nature of opportunities afforded in this environment 

1. What is the nature of the 

opportunities that arise 

for the Latina participants 

to do/engage in 

mathematical practices in 

this learning 

environment? 

2. What opportunities arise 

for the Latina participants 

to do/engage in activism 

in this learning 

environment? 

Student work,  

video data,  

field notes 

Posing mathematical questions and 

questioning the use of mathematics 

(Would the performance label of Agave 

be different depending on what test 

scores they look at?)  

Seeing mathematics as a powerful tool 

(using data to back a claim about an 

injustice) 

Engaging in and creating mathematical 

practices 

(Survey results analysis with 

consideration of real world factors)  
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Reliability 

In terms of reliability, members of the research group assisted by coding a subset 

of the data sources (three interviews and three video clips), which I then compared with 

my own coding, noting differences and making appropriate adjustments in the codes prior 

to the final round of coding. For example, it was apparent during this process that several 

instances coded as StB_want to change_math, were based on my interpretation that math 

could be used to make the change a participant mentioned, while in fact, the participant 

might not see the connections to mathematics. I clarified this definition to only be applied 

when participants explicitly spoke about how math could be used to make a change they 

desired. In addition, while I was looking across code instances for patterns, there were 

instances that were very clearly mis-coded and I made adjustments during that phase of 

analysis as well.  

Following the final round of coding, I utilized Hyperresearch to search for coded 

instances, which I then reviewed outside of the software. I looked for patterns within and 

across related codes and the findings began to take shape. Part of this process was to 

triangulate findings across data sources. For example, for each of the counterarguments 

that took shape in analyzing the data, I looked for patterns across field notes, video 

transcripts, student work and local newspaper clippings. After identifying these patterns, I 

began to select illustrative cases from the data for later use in writing up the findings. I 

also paid attention to discrepant data and negative cases, ensuring that my own 

perspective was not narrowing my view of the patterns in the data (Emerson, Fretz, & 

Shaw, 1995).  
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Joint Analysis Sessions 

Part of the critical ethnographic process was for me to share the data and what 

emerged from the data with the participants to engage them as a part of the interpretation 

and analysis. On two different occasions, I organized joint analysis sessions based on 

important insights that arose during the data collection phase. I strove to engage the girls 

in theorizing and evaluating my own analysis of video data related to specific themes. 

Because I had created tape logs throughout the analysis, I identified math club sessions 

which spoke to specific research questions and then chose specific clips to show to the 

girls. I first shared a video clip related to the importance of mathematics to making an 

argument, and then a clip based on using mathematics as a tool for activism. Upon 

showing the clips, I first asked the girls to describe what they saw and what they think the 

data represented about them. I also asked them to speak to what surprised them about the 

clip. I then told them some ideas about what I thought the clip represented and asked for 

their reactions to those ideas. I also videotaped these sessions for later review.  

Evaluation of Methods 

As a part of my methods, I attempted to evaluate my own research interpretations 

and analysis by remaining open to a variety of perspectives on my research questions 

(Maxwell, 2005). I structured my evaluation using criteria put forth by Charmaz (2008), 

which involves checking for credibility (ex: does the data sufficiently support the claims), 

resonance (ex: do the interpretations make sense to members and offer them a deeper 

reflection of their own lives), originality (ex: is there theoretical and social significance), 

and usefulness (ex: how will the work contribute to social justice).  
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In terms of credibility, my research questions remained as questions rather than 

preconceived conclusions, through constant checking of my coding and analysis and 

emerging themes for explanations that might differ from what I expect based on 

experience, theory or a desire for this to be a positive experience for the participants. For 

example, for a community-based project in the larger CEMELA mathematics club which 

I helped to facilitate in previous years, students produced digital stories about lowrider 

cars, which I saw as counternarratives of dominant deficit perspectives of an important 

practice in this community. However, this was not necessarily how the students viewed 

their project, which was an important distinction to make in our analysis. Although the 

students did indicate that outsiders might underestimate the complicated nature of the 

work that lowrider artists do, it was my interpretation of these statements informed by an 

understanding of the larger social context that framed this as a counternarrative.  

In terms of resonance, Fine and Weis (1997) caution that the qualitative 

researcher must always be aware of his or her own voice hiding behind that of the 

participants, which is particularly relevant when thinking about understanding social 

justice when my experiences differ from that of the participants. I attempted to remain 

aware of my biases as an outsider to a community that was not my own. I may have 

beliefs about social justice and what I believe is best for learning that may differ from the 

students‘ perceptions or their families‘. Particularly in a social justice learning 

environment, what I, as an outsider believe can/should change may be different from 

what the reality of being a member of the community allows or believes. Also, as an 

outside researcher, it is much easier for me to say, ―yes, let us change the system and our 
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surroundings,‖ while I can then return to my home on the other side of town each 

evening, not facing the reality of a relationship to teachers, parents, administrators and 

institutions within that context. I also attempted to engage in constant reflection and 

dialogue with other researchers and individuals at the school or in the community in order 

to remain conscious of these issues and not misrepresent how the participants perceived 

their learning experiences.  

In terms of originality and usefulness, I utilized reflective field notes that allowed 

me to maintain reflexivity between theory and the data as it was collected, while the PAR 

contributed to the usefulness of the research. I used my own reflective field notes as a 

space to consider my position with the students and ways that my actions influenced the 

setting, as well as how the data being collected was speaking to previous research and 

theory (See Appendix A for Field Notes Sample). The inclusion of PAR, particularly 

evidenced in our involvement in a community movement during the Save Our School 

project, ensured the contribution of this research to social justice. In the proceeding 

chapter, I expand upon my positionality in terms of the research setting and fully describe 

the context of and participants in this research.  
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CHAPTER 4: THE GIRLS‘ MATH CLUB AS A WINDOW INTO THE CRITICAL 

AND MATHEMATICAL WORLDS OF THE ―MATHEMATIGALS‖ 

Often researchers have specific research questions in mind and seek out an 

appropriate setting for their research that meets the needs of responding to those 

questions. Or, researchers have a setting they know they want to do research in and then 

craft questions related to that setting. In my case, the choice of the research setting of a 

girls‘ mathematics club at Agave Elementary School evolved alongside my research 

questions. As my research focus became more specific within the realm of critical 

mathematics education and as I worked on an existing research project in this local 

school, my research questions and the setting of an all-Latina mathematics club began to 

take shape. Considerations and choices for the setting and potential participants of this 

study grew out of a dialogic relationship amongst my doctoral studies, my research and 

teaching experiences, and the local and national climate at the time of the study. For 

example, as I worked with both Latinas and Latinos in the after-school setting and as a 

CEMELA fellow, I explored the sociohistorical and political context of the education of 

Latinas/os. I also became exposed to Feminist and Feminista notions of education 

(Delgado Bernal, 2006; Lather, 1991; Walkerdine, 1998), which spoke to my own 

teaching experiences both as the only female teacher on a grade level teaching team, and 

as a teacher of both boys and girls (many of whom were Latinas/os) and the subsequent 

questions I had about the influence of gender and race on educational experiences. These 

influences worked in dialogue with my relationship to Agave Elementary School, shaping 

my research questions. In this section, I first describe my positionality within the research 
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setting, followed by a rationale for selection of and a description of the site. I end this 

section with a brief introduction to the participants whose voices I hope to share through 

my humble attempt at remaining true to the strength of the words and actions of the 

young Latinas with whom I shared this experience. 

Research Relationships and Positionality   

Some of my most vivid childhood memories are of my own schooling experiences 

as I moved from country to country throughout Africa and Latin America. Moving almost 

every two years, I honed my skills of carefully coming to understand and appreciate my 

new surroundings and community, allowing others to get to know me and developing 

strong relationships, seeking a sense of being a part of a community. Generally, school 

was central to this process for me, as it often became the location of this sense of 

community. I share this part of my background because I believe that the practices I 

engaged in while continually entering and becoming a part of a community parallels the 

process I have gone through in this city and at the school that became the site of my 

dissertation study. In particular, spending several school days and/or afternoons a week at 

Agave has given me access to a side of the city that many graduate students who remain 

on campus for most of their studies might not experience. Through my affiliation as a 

fellow with the Center for the Mathematics Education of Latinas/os (CEMELA) and 

Marta Civil‗s history of involvement with the school, as soon as I heard that one of the 

outreach and research programs was at a small elementary school, I jumped on the 

chance to become involved as soon as I could. Of course, coming from several years of 

teaching at a small elementary school down the street from where I lived in Washington, 
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D.C., I was missing that connection to community and to students and families. There is 

something about having moved around so much that has prompted my desire to have a 

school as an entry point or connection to community. I believe this has contributed to and 

shaped my role and decisions as a researcher.  

Over the course of the past three years, I have spent time at Agave in classrooms 

and in an after-school program, slowly becoming a familiar face at the school. Despite 

Marta Civil‘s connection to the community and the trust she had gained there, trust did 

not come easily for me, as is common in schools in University towns where (mostly 

White) researchers often drop in and leave without engaging with the school community. 

I understood this phenomenon, having been a part of such research projects while 

obtaining my Masters degree, and I respected the need for the majority Latina school 

staff to gain trust. My field notes from an early interaction at the school involving the 

CEMELA after-school mathematics club‘s use of the school computer lab speak to this 

issue. We (the team of University facilitators/researchers) had not left the lab in the 

condition in which we found it (mice and keyboards were out of place and chairs were 

not pushed in, for example). An emergency meeting was called by the computer lab 

teacher with the CEMELA facilitators and the principal of the school, which was a 

prerequisite to our being able to access the lab in the future. Because it was an integral 

part of what we had planned, we did our best to be there the following morning. I was 

assisting my sister with watching her newborn baby at the time and so by necessity, I 

showed up at the meeting with my sleeping infant niece in a car seat, which I placed next 

to me during the meeting. I believe the level of separation that might have been perceived 
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between a university researcher and public school teachers began to dissolve. For 

example, this prompted an immediate and almost visible shift in my relationship with the 

computer teacher, to the point that we planned a joint field trip during my year of data 

collection for this dissertation. I firmly believe that the level of involvement I had with a 

community mobilization to save the school (the Save Our School project context which I 

describe in detail later) would not have been the same without this pre-established 

relationship in and around the school community and the work Marta Civil was doing 

with the school. I believe it is this relationship that allowed for the choice of participatory 

and critical ethnographic methods I elaborated on in Chapter 3. 

I am by no means arguing that my role or participation was like that of a teacher 

at the school or a community member. I did not live in the community, was not at the 

school every day and I did not have the privilege to be a classroom teacher, which is 

where I believe the work of critical mathematics education should ultimately be done. In 

addition, I am a White, middle class woman. Although this affords me a unique 

positioning in terms of the privileges I have been able to leverage to influence my own 

educational and professional experiences in a society that opens doors for people like me, 

it is also something that clearly delineates my membership in the Agave community. 

Despite these limitations, my positionality was leveraged at one point by a school 

administrator when I was asked to speak as a part of the mobilization to save the school 

at a district meeting. I was asked to challenge the district‘s reasoning to close the school 

(decreased enrollment); a position the administrator felt she could not put herself in is as 

an employee of the school board. This incident speaks to the unique positioning I had at 
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the school at the time of the study, which allowed me to participate in this research 

setting in a way that fulfilled the research goals I had, but prevented me from claiming 

the role of someone more central to the school community (such as a teacher, 

administrator, parent or community member). In fact, it was this unique positioning that I 

believe was appropriate for the kind of educational and research experience I sought to 

create. However, this positioning also influenced the implications I believe I can draw 

from this research, namely the implications for classroom practice, which I address in the 

conclusion.      

Selection of a Research Site 

When I first arrived at the University of Arizona, I thought I would return to 

Washington, D.C. in order to conduct research within a school that I had taught in and 

with which I had a strong connection. However, I also recognized that going back to that 

school would mean giving up my fellowship and require me to also work part time. I 

knew that working at the school while conducting research would be a very difficult 

balance for me to maintain in order to complete the study in a timely manner. Also, 

knowing from my experience of being a teacher at this small Washington, D.C. public 

charter school that your duties went above and beyond the traditional roles of a classroom 

teacher, I figured that my involvement would end up being substantial, possibly to the 

point of detracting from the study. In the end, my evolving connection to the city 

community and a variety of financial, personal, and of course, academic reasons led me 

to remain in this city and to form a girls‘ mathematics club at Agave Elementary School 

as the site of my study.  
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The fit between my emerging research questions related to critical mathematics 

education, methodological choices and considerations as well as the relationships I 

developed at Agave facilitated my choice of this school as a potential research site. I also 

knew that the principal, teachers and administrators at the school would fully support my 

study. However, I was apprehensive about the fact that most of the students I had worked 

with thus far were moving on to middle school and I would be primarily pulling from a 

new pool of potential participants, as well as the fact that I would be facilitating the group 

without the assistance of the research team, while in previous years the after-school math 

club had always been planned and facilitated by a group of researchers, factors which 

could impact the feasibility of my study.  

I distinctly remember a conversation during the fall of this research study, which 

took place at my dissertation proposal defense meeting. Much of the conversation turned 

to the setting of my study being after-school and known challenges with this work, 

primarily because it is optional for participants to attend. I struggled to explain that this 

was the least of my worries because I had spent two years facilitating after-school 

programs at the school and several months working to develop relationships with the 

group of girls that would form the core of my study. Because I had chosen to do research 

that was a continuation of two years of prior work at the site, and that I had established 

relationships with the participants by then, I felt the feasibility of the study from the 

perspective of participant retention was not an issue. What I was worried about was the 

extent to which I would be able to pull off the ambitious goal of engaging in praxis. 
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Would the most crucial component of my research goals (engaging in rich mathematics 

and activism) be feasible?  

As a teacher I had integrated activism into the classroom, but never into 

mathematical investigations. As a part of the after-school mathematics club research 

team, we had integrated community issues with mathematics, but never along with 

activism. Therefore, although I was convinced this was possible and necessary, it 

remained the biggest challenge I faced as I engaged in this research. One of the tools I 

utilized to prepare for this challenge, based on a suggestion by committee members, was 

to outline a cycle of engagement in praxis through mathematical investigations. I created 

a framework based on my work as a teacher, a researcher, and a facilitator of the after-

school math club, also considering previous relevant work in mathematics education (e.g. 

Frankenstein, 1983; Gutstein, 2006a; Gutstein & Peterson, 2005; Tate, 1995; Turner, 

2003; Turner & Font Strawhun, 2005, 2007). I describe and include this developing 

framework (Table 6) in a later section in which I describe the pedagogical approach of 

the after-school setting. I now turn to the multiple contexts framing the setting of my 

study beyond the relationship I had with the site.  

The Multiple Contexts of the Mathematigals 

  Aligned with my feminist, critical, and critical race conceptual framework and my 

corresponding beliefs about education, I believe that we cannot look at educational 

settings without consideration of the larger social context and political climate in which 

they take place. Because of this, I briefly describe the various realms of influence on the 
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educational setting at Agave and within the girls‘ math club (named ―Mathematigals‖ by 

the participants).  

Political climate.  During an interview in an earlier year of the larger after-school 

project, Marisol (age 11) shared this ―dicho‖ with me that had been passed on to her by 

her mother: ―If you speak both languages- there’s two persons in one.” We were engaged 

in a discussion of her bilingualism and its impact on her schooling. She and her mother 

understood and ―got‖ the value of being bilingual even in Arizona, where bilingual 

education has been severely restricted and proclaimed virtually illegal (Proposition 203, 

2000). Although this legislation is focused on restrictive language policies, it reflects a 

national trend at the time of this study, toward policies and practices marginalizing the 

growing Latina/o population in the United States. 

This study took place within a national climate of U.S. government foreign policy 

being marked by increasing hostility toward other countries, a failing economy at the end 

of the George W. Bush administration, the Iraq war and unprecedented government 

spending on ―national security‖ and the United States military, coupled with a 

trickledown effect of continued cuts in federal spending on social programs such as 

education. In turn, failed economic policies such as the North American Free Trade 

Agreement (NAFTA) had been causing deep economic hardships in countries such as 

Mexico, spurring increased migration. This increased migration along with high 

unemployment rates, outsourcing of jobs and the shrinking middle class has contributed 

to an anti-immigrant hysteria and a generally hostile environment for Latina/o 

immigrants and their children. The participants spoke of concerns about the war in Iraq 



96 

 

  

and government funding allocation, such as concern over the need for the government to 

support low income communities. Immigrant rights were a topic of conversation, 

particularly when the girls were defending the districts‘ Raza (Mexican 

American/Chicano) Studies program that was under fire. They saw this as a deeply 

racialized and humanitarian issue, in which a program they felt was teaching them to be 

proud of their heritage, was being attacked by racist individuals. In this case, they spoke 

of feeling that the effort to close their school was motivated by racism, evidence of their 

understanding of injustice (actions which I characterize as examples of how societal 

structures of injustice and oppression operate, which is my term and not theirs).    

State policy climate.    At the state level, Arizona has become particularly volatile, 

with a variety of legislation introduced or passed to presumably address ―illegal‖ 

immigration, with racist undertones. For example, bills sought to declare English as the 

official language, to force community health workers to report undocumented individuals 

seeking treatment and to hold teachers responsible for reporting undocumented students 

and families, to increase pressure on employers to not hire undocumented workers or to 

scrutinize the papers of employees. In terms of education, policies regarding language of 

instruction are a clear example of the tone of much of the sentiment towards immigrants, 

particularly Latinas/os.   

In Arizona, as mentioned above, Proposition 203 ("Proposition 203: English for 

the Children, Arizona voter initiative," 2000) was passed in 2000, resulting in bilingual 

education becoming less accessible to the large Latino/a population of the state. Although 

bilingual education is still available to students proficient in both English and Spanish as 
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demonstrated on an English language proficiency test, or to students whose parents have 

access to the information and resources to request placement in a bilingual classroom, 

most classrooms with high numbers of Latina/o students are now classified as Structured 

English Immersion (SEI). Despite the ability to request a waiver to enroll a child in a 

bilingual classroom, the law states that waivers can still be denied ―without explanation 

or legal consequence.‖ The state superintendent recently changed the bilingual eligibility 

policy by requiring a higher proficiency in English on a standardized test of English 

ability, making bilingual education even less accessible for children who speak a 

language other than English at home (Combs, Evans, Fletcher, Parra, & Jimenez, 2005). 

The intention of an SEI classroom is ostensibly to wean students from their dominant 

language, in this case usually Spanish, in order to become proficient in English. Teachers 

are restricted in their use of Spanish in these classrooms where students are placed if they 

are classified as English Language Learners (ELLs), including students who have just 

arrived in the country who are monolingual in Spanish. The nature of an English 

immersion program reflects a deficit orientation to students‘ heritage language and 

reflects a dominant language ideology, or a belief about language related to structures of 

power (Schieffelin, Woolard, & Kroskrity, 1998), in this case English being the valued 

academic language. 

Wright (2005) analyzes the nature of language policies recently implemented in 

Arizona, classifying Proposition 203 as restriction oriented, meaning that the use of any 

language other than English is restricted in such a way that it is virtually impossible to 

use. Such policies call for assimilation of ELLs into the ―mainstream‖ through instruction 
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in English rather than in their native language. Combs et al. (2005) discuss the reality of 

some students‘ traumatic experiences with SEI classrooms and teachers‘ feelings of 

inadequate training to implement SEI strategies. They describe students who became ill, 

cried or changed their outlook about school when their classrooms changed from being 

bilingual and teachers who felt unprepared to transition to SEI classrooms. These two 

points are very salient in thinking about the effects of SEI classrooms required 

throughout the State on student learning, sense of self, and classroom teaching practices. 

If teachers feel unprepared and students are traumatized by not being able to learn in their 

heritage language, what does this mean for students‘ attitude towards school, their 

heritage and their learning?  In fact, although they did not name these sorts of policies as 

oppressive, almost all participants spoke about the value of being bilingual, arguing that 

Spanish was a part of their heritage and sense of being Mexican/Mexican American. In 

addition, Vanesa spoke of the desire to take classes in Spanish when she was in middle 

school in order to maintain the language of her parents and grandparents, which is ironic 

given the push for English-only in the elementary schools. This description of the effects 

of restrictive language policies speaks to the myriad of policies and resulting 

exclusionary practices that marginalize Latina/o students.    

At the same time, Arizona and this city in particular participated actively in the 

national immigration rights movement that spread across the country in the spring of 

2005, and many students (primarily middle and high school) initiated walk-outs in 

support of immigrant rights and in protest of anti-immigrant legislation that was passed in 

the United States Senate (www.democracynow.org). Tens of thousands of immigrants, 

http://www.democracynow.org/2006/6/26/nativo_lopez_on_immigration_legislation_and


99 

 

  

families, community members and allies marched in the streets of the city. Connections 

with the Chicano Civil Rights movement of the 1960‘s were apparent, as evidenced in the 

presence of Dolores Huerta at one of the rallies, for example. It is essential to consider 

the community response and resistance to these restrictive policies, as they play a 

significant, yet often overlooked role in how communities approach marginalization and 

education as well as how this influences students‘ beliefs about making change in their 

lives. For example, when their school was threatened to be closed, the participants had a 

sense that their community needed to mobilize, referring to the protests they or their 

siblings had been a part of in previous years. Possibilities of transformative education 

must take into account transformative resistance occurring within the homes and 

communities of students.  

District.    As a trickle-down effect of the economic and political crisis taking 

place across the country and region, local school districts were seeing state budget cuts 

that became instrumental to the events surrounding this study. Budget deficits due to 

several factors, including new legislation regarding English Learners, declining 

enrollment due to an increase in charter schools and the decline of the uncontrolled 

construction industry in this city (particularly to outlying suburbs that continued to grow), 

and many years of alleged financial mismanagement loomed over the school district. All 

of this contributed to the need for the district to find ways to significantly cut their budget 

for the following school year, which included a proposal to close several schools. This 

specific proposal significantly impacted the direction of my study, because one of the 
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proposed closures was Agave, the site of my research. I detail this particular influence on 

the direction of my study in a subsequent section.  

Neighborhood context.    This study took place in a working-class neighborhood 

of this southwest city of around 1 million inhabitants close to the United States/ Mexico 

border. This city‘s history is very much infused with a border history of a transnational 

existence, in fact an existence in which families lived in the region without regard to 

physical borders between the U.S. and Mexico. This existence included frequent trips 

across the border to see family, moving back and forth depending on the job market, and 

the presence of Spanish in households and in the communities where Mexican and 

Mexican-Americans live and work (Sheridan, 1986). Agave is located in a predominantly 

Mexican/ Mexican-American, working-class neighborhood. On the streets surrounding 

the school are one story duplexes and small bungalow homes, many of whose inhabitants 

attend or attended the school. Many of the Latina/o residents of this neighborhood are 

recent immigrants from Mexico, while others have lived here for generations, reflecting 

the diversity within the Latina/o population in the United States. 

School context.    The school is located on a property that takes up much of one 

city block, with an empty lot in one corner along a busy street, as well as a community 

youth center in the adjacent corner. The original building, built in 1921, has a Spanish 

colonial-style front with the name and founding year of the school etched into the 

cement-covered surface. The cream-colored paint gives the school a neat appearance, 

although the easy-to maintain sparse vegetation along the front of the building also gives 

the school a humble appearance. Several walls near the entrance are adorned with 
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colorful murals created with students that reflect the Native American and 

Mexican/Mexican American heritage of the community.  

As you enter the front doors, you are greeted by seasonal display cases, bulletin 

boards and a seating area, which is often occupied by parents or grandparents waiting to 

walk home with students. As you enter the front office, you are greeted by the bustle of 

ringing phones, opening doors, and several offices surrounding the main room whose 

occupants are often in the main area. Along the entrance wall are cushioned chairs, often 

with students or parents seated in them. The school's student population is predominantly 

Latina/o (90%), as are many of the teachers, staff and administrators. At Agave, over 

95% of students qualify for free or reduced lunch and 26% are classified as English 

Language Learners (ELL) (District Statistics). Around 250 students attend the school 

with a staff of 40 including an extensive support staff of a music teacher, reading 

specialists, math interventionists, a parent liason, principal, counselor, librarian and 

several administrators. Little staff turnover allows for a sense of community amongst the 

teachers, students and families.  

A common scene that might occur as you enter the office would be a student 

being talked to one on one by an adult, possibly an administrator, about their behavior or 

some incident that day, asking the student about the situation and attempting to 

understand all perspectives. You might hear the adults gently ask, ―What happened 

mi‘ja?‖ (mi‘ja (mi hijo/a) is a term of endearment in Spanish, meaning my daughter or 

my son). As described by me in a community forum: ―When you walk into the school it 

feels like family.‖  
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School’s formal mathematics curriculum.    The school has used Investigations in 

Number, Data and Space (www.terc.edu), a National Science Foundation funded reform-

based curriculum, for several years, and has been named as one of the focus schools of a 

district-wide mathematics improvement plan. I include this because the school, definitely 

working to improve its mathematics instruction, emphasizes this content area. Of course, 

classroom observations reveal a wide array in the implementation of the curriculum, 

particularly in the development of student understanding. Individual interviews with 

students also speak to their sense of having experienced a variety of mathematical 

learning experiences over the years at Agave. During the particular year of the study, the 

participants came from two fifth grade classrooms whose teachers faithfully followed the 

Investigations curriculum, although it was relatively new to both teachers. In fact, both 

teachers were new to the school that year, despite the school having very low staff 

turnover. In general, the two classroom environments were quite distinct, with one 

classroom struggling with behavior issues for most of the year while at the same time 

spending a good deal of time creating an open and self-reflective classroom environment. 

The other classroom was much more ―strict‖ according to the girls; although on several 

observations I noticed that the strictness crossed over into what could be considered an 

authoritarian environment.   

Of course, Agave has also been impacted by the current national educational 

climate that focuses on test scores and thorough assessment of students with various 

instruments such as DIBELS (Dynamic Indicators of Basic Early Literacy Skills) and 

other such basic skills assessments. A district document outlining the testing schedule for 
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the year of the study (district website) reveals that students in this district were tested up 

to 24 times during the school year. In addition, the school was a Reading First school, in 

which federal funds are utilized for targeted intervention with scripted reading programs 

(www.ed.gov/programs/readingfirst). More recently, the school started to use a federal 

grant-funded mathematics intervention program focusing on systematically assessing 

students‘ basic skills, using timed drills and targeted interventions based on these 

assessments. Informal conversations with school administrators indicated mixed feelings 

about the intervention program because of the heavy focus on timed drills of basic skills. 

However, even in the application of some programs that could lead to a de-humanized 

kind of teaching, consistent with their caring environment, the school generally managed 

to implement them in a way that attended to individual student needs. Although not the 

focus on this dissertation, in essence, the school itself could be seen as enacting a 

counter-narrative to the increasingly restrictive national policies that were being 

mandated. 

After-school setting as a site for research.     The after-school setting of this 

research deserves attention because it both afforded the unique learning setting that was 

central to this research and significantly shaped the nature of the findings. I recognize 

that there are several unique affordances of the after-school setting (e.g., Vásquez, 2003) 

that would be more difficult to negotiate during the school day and which influenced my 

choice of working outside of a classroom. At Agave, after-school programs are allowed 

considerable curricular flexibility; I was not required to address particular standards or 

benchmarks at specific points in time as a classroom teacher would be. Additionally, 
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similar to many after-school programs that have proven successful for low-income, non-

dominant students (e.g. Rahm, Martel-Reny & Moore, 2005; Vásquez, 2003), the math 

club learning environment was characterized by informal adult-child interactions, 

learning in the context of activities that spanned multiple settings (school, neighborhood, 

city), and increased level of student choice. These features, which distinguished the math 

club from most participants‘ classrooms, are common to many informal learning settings 

(Vadeboncoeur, 2006; Vásquez, 2003). For example, Vásquez (2003) describes her work 

in after-school settings that, similar to the girls‘ group, focuses on co-created learning 

environments that draw upon the strengths of Latina/o students, families and 

communities. Although I ultimately feel that the impact of critical mathematics education 

would be most significant in the classroom setting, which I explore in more detail in my 

implications, because of my role as a doctoral student researcher and the specific 

pedagogical vision I had in mind, the after-school math club proved to be an appropriate 

setting for this study.  

Structure of the Math Club Sessions  

Beginning in the fall of 2007, seven fifth grade Latinas met after-school with me 

and occasionally an undergraduate research assistant and/or a CEMELA videographer. 

During the pilot phase of this research (September to December), we met once a week for 

over two hours. During the spring of 2008 (January to May), we met twice a week for 

over two hours each session. We also met on several evenings during the Save our School 

project in order to attend community or school board meetings, and a film screening.  
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The majority of the girls‘ math club sessions followed a similar format, with some 

variation depending on the status of a project or other circumstances. One constant was 

the start of each session. Before each session, I waited outside of the two fifth grade 

classrooms for the girls to be dismissed at the end of the school day. I usually checked in 

with the teachers at this time in an informal way, getting information on how the day 

went, any classroom visits I was scheduling, and in order to remind the girls of the math 

club session that day. Because of my inconsistent schedule due to conferences in the 

spring, the two math club days often varied, and I found that being outside of the 

classroom right at the end of the school day was an important move on my part to ensure 

consistent attendance. We then passed by the cafeteria to pick up a snack and walked 

together to the school gymnasium, where we started our math club session with what 

proved to be a significant activity in shaping the Mathematigals, highs and lows.  

Highs and lows.    We met around a rectangular table in a corner of the 

professional development area of the gym, sometimes pushing two tables together if we 

were a larger group that day. We started each session with an activity called highs and 

lows, which proved to be an important component of creating a sense of community as 

well as a catalyst for deep conversations and sharing of stories surrounding what was 

most concerning, important or celebratory in the girls‘ lives. Highs and lows consisted of 

each girl being given an opportunity to share a high, or important, exciting, or positive 

event of the week or day, and conversely, a low, an upsetting, bothersome, or 

disappointing event of the day or week. Highs often included family celebrations, 

successful academic experiences, or weekend outings or events while lows ranged from 
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incidences at school or with boys in the classroom to family crises such as imprisonment 

or health problems. Highs and lows usually lasted about 20 minutes or so, depending on 

the flow of the conversation and the number of girls present on that day. Often, one story 

led to another, ending in all participants wanting to share a related story.  

Community and project-based mathematics.     Following highs and lows, we then 

engaged in problem solving-based mathematical investigations, which were often related 

to a community project. These projects spanned from several weeks to several months, 

and we generally spent one to two hours of each math club session on them. During the 

remaining 30 minutes to an hour of the session, the girls would play mathematical 

computer or board games, unless they chose to continue to work on our current project. 

Working on the project might have consisted of mathematical problem solving, writing or 

typing up a letter or reflection, or working on a digital story. The structure of the 

mathematical problems generally involved multiple entry points in order to invite 

participation from all of the girls who exhibited varying degrees of conceptual 

understanding of the concepts involved in solving problems. In addition, the problems 

generally involved the girls determining a strategy that made sense to them, rather than a 

set way to solve them. The nature of the mathematics ranged from quantifying, to 

determining rate, to calculating percent, to analyzing data and determining an appropriate 

representation, for example. In reality, there was a great deal of blending of the different 

aspects of the club session, particularly during an in-depth community investigation such 

as the Save our School project. Often conversations during the highs and lows turned to 
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the project, and these conversations often drove the mathematical investigations and 

choices for activism, patterns I explore in more depth in Chapter 6.   

Participant Selection 

As I spoke with school administrators about recruitment for my study and the 

girls‘ math club, I considered drawing from both fourth and fifth grade, as we had 

traditionally done for the past several years for the larger math club project. Because of 

the small number of girls in fifth grade (8), the instructional coach at the school strongly 

suggested that I work with this group of students. She explained that because the girls 

were greatly outnumbered by boys in their classrooms, the after-school space would be 

particularly meaningful. Because there is a high rate of attrition at the school (~50% 

turnover during the school year; District Statistics) and through past experience with 

student attrition in the after-school mathematics club due to other activities such as sports 

or to family commitments, I intended to recruit up to eight participants, knowing I would 

focus on a smaller subset of those with the most consistent attendance for more detailed 

analysis.  

In the end, there were clear differences in attendance, however, of the eight girls 

that originally joined the group, only one stopped attending after the first few months and 

therefore was not consented or a part of any of the data during the Save our School 

project. She chose to attend an after-school program at a neighboring community center 

instead. In addition, one other girl, Camila, was unable to attend for most of the second 

semester because her mother was ill and she needed to assist with her toddler-aged 

brother. Camila still attended occasionally and considered herself a member of the group. 
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In addition, one of the participant‘s (Michelle‘s) younger sister (a 3
rd

 grader) began to 

attend during the spring semester, although she was not consented as a part of the 

research. Therefore, there were six consented participants during the Save our School 

project, with two other participants (one consented and one not) that were involved in the 

girls‘ group at different points in the year, but were not a primary focus of the data 

collection or analysis. I focus my analysis on the six core participants (Margarita, Zara, 

Vanesa, Alma, Michelle, and Catalina), with mention of the other consented participant 

(Camila). Of the six core participants, four form the bulk of the analysis because of their 

consistent attendance throughout the Save our School project (Margarita, Zara, Vanesa, 

Alma). The other two girls did not attend as regularly or did not stay for the whole two 

hours due to transportation issues. In addition, because we attended several events outside 

of after-school time, these same two girls were not able to attend many of those events, 

which were a central part of our community involvement in the Save our School project. I 

now provide a brief introduction to the six main participants in the math club.  

Brief introduction of the participants.     All of the girls identified as Mexican or 

Mexican American, and although all were born in the United States, several of their 

parents emigrated from Mexico. While several (n=4) of the girls were bilingual, those 

that were not claimed affiliation with the Spanish language (ex: ―it is what my nana 

[grandmother] speaks‖) and at least understood some words and phrases. They 

represented a wide range of mathematical abilities in practice, expressions of levels of 

confidence in their mathematical abilities as well as in their approach to mathematics as a 

discipline and to mathematical tasks. This also proved to be fluid, in the sense that a 
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particular activity, task or even day would influence how they approached mathematics 

and the work we did in the club. Also, they represented a wide range in terms of their 

sense of agency or their ability to make change, which was definitely fluid over the 

course of the year and dependent on context. These are themes I explore in more depth in 

Chapters 5 and 6. In addition, I provide more detailed, individualized portraits of the 

primary participants as an introduction to the analysis. In order to understand the learning 

setting of the girls‘ math club in more detail, I now provide an in-depth description of the 

pedagogical approach of the girls‘ math club.  

Engaging in Praxis: The Pedagogical Approach of the Math Club  

Participatory Action Research  

In this setting, we conducted PAR, defined as participants engaging in a process 

of learning, reflection and action aimed at changing their social world (Kemmis & 

McTaggart, 2008). PAR is an appropriate methodology for ensuring praxis while 

conducting critical ethnography, because as an approach to pedagogy, it allows students 

to engage in action to change their social worlds. Without action, Freire (1992) believes 

that critical reflection on social worlds can lead to loss of hope for change. However, by 

including action as a part of pedagogy, students who are learning about the injustices and 

inequities in their worlds can develop the sense that they can change their worlds. This 

approach to research and pedagogy has proved particularly effective for young people, as 

it provides for a mechanism for sharing the often overlooked voices of youth, which is 

often more pronounced for youth of color (Cammarota & Fine, 2008). The process of 
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PAR engages youth as researchers in learning about, critiquing, and ultimately using this 

knowledge to change their social world.  

The pedagogical approach used in the club involved a cycle of the following 

phases, which is an elaboration of a PAR cycle (Kemmis & McTaggart, 2008): 

exploration of potential topics of investigation, collection of data related to that issue, 

refining of the question or problem, investigation, action and reflection. Reflection is in 

fact infused throughout this approach in the form of daily reflective activities, namely the 

highs/lows activity described above. In addition, reflection arose in student work, in 

letters or other writing, and in video-taped interviews. Open dialogue was a crucial part 

of the process, shaping activities as well as providing for continuous reflection about and 

refinement of the projects.  

Testimonios.    The conversations amongst the young Latinas that were part of the 

club, primarily during the highs/lows activities, were often laden with emotion and an 

eagerness to both share a story and make some sort of change. I see these conversations 

as akin to the ―testimonios‖ told by the immigrant mothers in Gonzaléz‘s (2001) study 

because more often than not they involved narratives of the impact of and actions toward 

systems of oppression in their lives, whether these young Latinas were aware of 

connections to larger systems or not (often they were). The participants‘ desire to connect 

their own experiences to that of the story being shared led to the creation of a collective 

learning space that emanated from these conversations. It became a frequent occurrence 

for me to get wind of one of these testimonios while I was visiting a classroom on the day 

of the math club, or as I awaited the girls outside of their classrooms at the end of a 
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school day. For example, Margarita once approached me closely with a serious look on 

her face, saying, ―I have a low, low. Vane, do you know what I‘m talking about?‖ as she 

pulled Vanesa into a tight circle around me. Or, Alma‘s teacher once told me as she 

opened the classroom door to let her students out, ―Alma had a rough day, so I am sure 

she‘ll tell you about it.‖ Similar to the oral histories that Barton (1998) utilized as the 

basis of her feminist science pedagogical research, these conversations helped to create a 

mathematics learning space situated within the lives and intentions of the girls.  

Critical mathematics.     Mathematics was infused throughout the math club in the 

form of students‘ interests leading to posing mathematical problems and subsequently 

engaging in problem solving-based investigations, all of which involved a variety of 

mathematical practices. Contrary to typical mathematics curricula in which one content 

area is focused on at a time which often leads to seemingly isolated ideas (Ernest, 1991), 

the mathematical content arose as necessary during the investigation. For example, when 

students were interested in neighborhood safety, we visited a local police precinct which 

led to examining state prison spending rates. This prompted Alma and Zara to ask how 

that money might benefit families that do not have a lot of money. We engaged in a 

subsequent mathematical investigation of a typical family budget (involving estimation, 

unit rates, computation, and data representation), and based on this, determined how 

many low-income families the state of Arizona could assist if they redirected the prison 

money to these families (involving mathematical concepts such as rate, addition, 

multiplication, and division) (See Appendix A for a description of their mathematical 

activity as documented in field notes and Appendix B for their resulting table). In this 
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example, the investigation of data I provided about prison spending prompted a critical 

analysis about the social situation, which in turn prompted further mathematical 

investigation and problem posing. On some occasions students would pose questions 

related to a social situation, which then prompted a mathematical investigation. An in-

depth analysis of the interactions between the mathematics and the social context of 

investigations is discussed in Chapter 6.  

Feminist, critical, mathematics pedagogical framework.     In order to prepare for 

facilitation of the math club, I created a framework (see Table 6 below and Appendix F) 

to outline a feminist, critical approach to mathematics pedagogy. This framework, with 

invaluable input from the CEMELA research team
3
 I have been a part of for several 

years, is based on my work as a teacher engaging students in community projects and my 

work with the larger after-school mathematics club in which we engaged in community-

based mathematical investigations. Following principles of critical and feminist pedagogy 

(Freire, 1970/1993; Giroux & McLaren, 1989; Lather, 1991), as well as a problem-

solving and problem-posing based approach to mathematics (National Council of 

Teachers of Mathematics, 2000), the framework involves a cycle of the following eight 

phases: 1) eliciting ideas, questions or problems that mattered to students, 2) formulating 

questions that they would like to know more about, 3) collecting information that will 

inform those questions, 4) refining the questions and posing related problems that can be 

investigated mathematically, 5) solving those problems, 6) representing solutions, 7) 

                                                 

3
 Including Erin Turner, Ksenija Simic-Muller, Javier Díez-Palomar, Rodrigo Gutiérrez, and Taliesin 

Sutton 



113 

 

  

presenting findings to an appropriate audience and/or engaging in an appropriate action 

plan related to the problem, followed by 8) reflection on the process. This evolving 

framework outlines phases of authentic, community-based projects (Simic-Muller et al., 

in press; Turner et al., in press) that engage students in PAR. This cycle is one of the 

potential contributions of this research, providing a practice-based framework for critical 

mathematics education that is based on issues that matter to students (see Appendix F for 

an expanded version of this framework which includes example activities for each stage 

based on topics generated during the girls‘ math club).   
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Table 6.  

Feminist, Critical Mathematics Education Framework 

Phase Activities 

1: Determine area of 

interest/concern 

 

 

This might include neighborhood walks/photos, surveys 

or informal interviews (school, family, neighborhood, 

friends), individual/group brainstorm sessions, 

presentation of data related to student population 

/school/neighborhood/community , etc 

2: Investigate the issue in 

depth, determine possible 

problems to address.  

Brainstorm possible 

problem.  

This might involve field trips, internet or library research, 

etc.. to investigate gaps in knowledge in order to inform 

problem formulation; problems should be able to be 

solved mathematically or answered with mathematics 

3: Define 

problem/question. 

Determine plan for data 

collection and action. 

Roles and groups should be formed and tasks distributed; 

Problem formulation should be collaborative and could be 

broken down into smaller questions/problems to be 

addressed in small groups 

4: Collect data, refine 

problems, begin to 

determine action plan  

possible data sources: interviews, measurements, internet 

searches, surveys (people, items: i.e. trash or grafitti), 

maps, etc; could involve finding out who makes decisions 

regarding topic 

5: Solve 

problems/represent 

mathematical investigation 

and collect supplemental 

data if necessary 

Problems should be mathematical in nature and might 

involve supplemental mini-lessons or simplified problems 

on specific mathematical topics that are necessary for 

solving the problem; problem solution could involve 

generating more questions/problems; supplemental data 

collection could be necessary if the solution needs to be 

refined or expanded  

6: Synthesize mathematical 

findings/ finalize action 

plan 

Keeping audience in mind, solutions should be refined 

and the mode of presentations/implementation determined 

and then prepared   

7: Implement action plan/ 

share results with 

appropriate audiences 

Action plan could involve a presentation for elected 

officials, city council, school board, student body, 

community group, etc, organizing an information 

session/protest for community members, creating 

distributable media for peers/community, etc. 

8: Reflection 

 

Although reflection should be present in every phase of 

the process, this is a time to reflect through individual 

writing/interviews and group discussion; could focus on 

the mathematics, action component, successes, challenges, 

and discussion of themes for re-starting the cycle 
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During the fall, the topics of these investigations were primarily centered on 

violence, and prison vs. school spending. During the spring, we began focusing on 

neighborhood and school safety after several incidents in and around the school. 

However, unexpected events led us to engage in the several months-long investigation of 

the possibility of school closure, the Save Our School (SOS) project. The primary focus 

of Chapter 6 is a further elaboration of the story of our involvement in this process from 

the perspective of the participants, and the meaning and importance of community that 

emerges through the telling of this story. I begin to outline the findings of this dissertation 

in Chapter 5 with a portrait of each participant.  
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CHAPTER 5: THE MATHEMATIGALS 

Introduction 

In this chapter, I provide an in-depth description of each participant to frame the 

central findings with a sense of the Latinas who shaped the interactions, thoughts and 

artifacts represented in the data. Each of these descriptions is premised on the idea that 

one‘s sense of self is understood and enacted in fluid and flexible ways in different 

contexts (Holland et al., 1998). The ―portraits‖ of each participant are primarily based on 

the girls‘ own self-reporting regarding their beliefs about mathematics, mathematics 

learning and themselves as learners of mathematics (mathematical identity and agency) 

and their beliefs about their ability to make change and what it is in their lives or 

community they feel would like to or could change (sense of agency (Baez, 2000)).  

Margarita  

“If you had confidence and perseverance, then I think, personally, you could do               

anything.” 

Interview 1: 12/07/07 

 

Background   

This quote illustrates Margarita‘s agentive stance toward the world, including the 

mathematical world. Margarita is a child of parents who grew up on the United States-

Mexico border; a father who shows exceeding pride in his three daughter‘s academic 

accomplishments, and a mother who believes in grassroots activism and care for others. 

Margarita shared a similar commitment to academic success, a critical stance toward the 

world, and a commitment to care for others (expressed in her desire for a future career as 

a veterinarian or a child care provider). Margarita speaks Spanish at home with her 
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parents and grandmother, while she clearly described her struggle with Spanish as an 

academic language:  

Margarita:  If I‘m doing multiplication or take away, then I would probably 

speak in Spanish or English, but if I was doing division, like the 

harder ones, division or fractions, I would have to speak English 

‗cause fractions right now, doing the minus and stuff like that and 

times and stuff like that with fractions gets to your head and stuff 

like that … so I would have to probably speak in, in English for 

that. … Because like sometimes in Spanish I, like menos is take 

away so if I were to talk I would know how to say take away in 

Spanish so if I were to explain it to somebody I would tell them, 

‗this menos this equals what?‘ And if I were to say division, I have 

no idea how to say division in Spanish so I wouldn‘t know how to 

explain to somebody who just knew how to speak Spanish.  

Maura:    And is explaining part of the math class, learning math? 

Margarita:  Yeah, it‘s also if my teacher asks me questions and I can only 

speak Spanish then that would be, that would be hard for me 

because I don‘t know how to say fractions or division in Spanish. I 

know how to say math and all that stuff, but I just have no idea 

how to say division and fractions. 

Interview 1: 12/07/07 

 

Although Margarita focused explicitly on vocabulary, she referred to specific instances of 

communicating mathematical ideas in Spanish and the struggle she anticipated if she did 

not have the Spanish vocabulary to communicate her thinking effectively, reflective of 

Arizona policies for English-only instruction (Proposition 203, 2000). 

Beliefs about Mathematics and Herself as a Mathematics Learner     

Margarita attributed her success in mathematics to her ability to communicate her 

ideas and persist with problems, and to her desire to develop understanding of 

mathematical concepts. When asked how she sees herself as a math student, Margarita 

responded: 

Some kids hate math but at this point I‘m acing math because math is really easy 

for me. I like math. It‘s one of my favorite subjects. It‘s just something that I click 
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right away. … Probably ‗cause I pay attention so I understand. I find all the 

details that help you find it. My teacher, he finds a way of doing it like finding 

division but I have a different way of finding it so for me it‘d be easier.   

       Interview 1: 12/07/07 

 

This excerpt reflects Margarita‘s confidence in her mathematical abilities and her 

problem-solving orientation toward the discipline (ex: finding out what strategy makes 

sense to you). While Margarita did describe problem-solving based mathematical 

practices, she also spoke about more discrete activities and an emphasis on speed, such as 

memorizing your times tables and feeling that she might ―get in trouble‖ if she did not 

―finish her work.‖ Although she did report that math ―clicks right away‖ for her, and that 

it is important for her to be the first student done with her work, she also described the 

need to ―take your time‖ in order to find the strategies that make the most sense to you in 

order to really understand. I see these somewhat contradictory ideas (needing to finish 

quickly vs. taking your time) as evidence of the dual presence in many U.S. schools of an 

emphasis on a reform curriculum intended to develop student understanding and the 

pressures from a timed, standardized-testing and tracking-based school culture.  

Beliefs about Mathematics Learning      

Margarita shared ideas about the benefits of problem solving-based mathematics, 

and she also expressed a related, critical stance toward knowledge generation. Margarita 

explained that investigations, such as the ones involved in the Save Our School project, 

helped her to learn math, ―Because you don‘t know, first of all with the investigation you 

don‘t know what type of math you‘re doing. That‘s what you have to find out, ‗Oh I have 

to do multiplication for this, or division, or addition, or subtraction.‘‖  
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Margarita spoke about the benefits of working with others, which she believes is 

particularly useful when engaged in investigations. She described one such investigation 

as follows:  

Margarita:  But I was with Maribel and Vanesa and we were working on it- 

they were marking the tally marks I was getting the streets, 

counting them and then multiplying them and they would mark it. 

And it was a really fast process. 

Maura:  What do you think made it fast? 

Margarita:  All of us with teamwork and we were all putting the effort to it and 

we were all really trying.    Interview 2: 04/17/08 

 

Margarita spoke not only about how she and two other girls in the math club each took on 

a role in converting survey results into data points, but she also commented that this 

resulted in a ―fast process.‖ Echoing her previous ideas about coming to your own 

solution strategy rather than just accepting one provided to you, Margarita said she thinks 

it is ―better‖ when she can use her peers as a resource in evaluating her own solution, a 

practice that evidences a more agentive stance toward mathematical knowledge 

generation.  

In elaborating on the benefits of productive mathematical conversations with 

peers, Margarita stated:  

You talk with several people and then you either agree or disagree and then you 

tell them why you agree and then they could probably say, ‗Oh yeah, it‘s pretty 

true.‘ And it‘s kind of- it‘s easier to talk about because during class it‘s different 

because you don‘t have that much people to talk to. You only talk to one person 

and then what if you get the answer wrong and you two are like, ‗What? That‘s 

the same- we have the same answer.‘ It‘s right but you can‘t go to the other 

person and say, ‗Oh yeah, I disagree because this is what that is.‘   

       Interview 3, 05/08/08 

 

Margarita described the agentive mathematical practice of argumentation as a beneficial 

practice facilitated by the math club learning environment.  
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Margarita also spoke about her belief in the importance of being able to facilitate 

your own learning in mathematics, stating, ―There [are] different strategies and you can 

find your own strategy.‖ This perspective reflects her critical stance toward knowledge 

generation in the sense that Margarita believes you should not just accept a strategy that 

someone else tells you. She elaborated on this idea, saying, ―If you want to learn 

something and somebody told you, you should never believe it. You should figure it out 

for yourself.‖ Margarita‘s sense of agency in this statement reflects what Pickering 

(1995) calls conceptual agency because it involves a student choosing methods and 

developing meaning in contrast to a student following established methods of arriving at 

a solution (disciplinary agency). Margarita‘s agentive stance toward learning was also 

paralleled by her critical stance toward making change.  

Beliefs about Making Change   

On several occasions Margarita referred to a deep concern for, ―how the 

environment‘s changing and stuff and how it‘s changing worse ‗cause people just don‘t 

care, and human carelessness and how it‘s destroying the ozone layer; it‘s man-made.‖ 

She also felt it was something she could change. Margarita went on to connect 

mathematics to her desire to do something about this concern stating, ―Math is something 

that I like a lot and I think [environmental degradation] has to do with math. Probably to 

see how much, like if I were to count how many people throw away stuff into the ocean, 

like how much percent a day, then I would see, we‘d try to lower it.‖ In the beginning of 

the year, when asked if she felt like she could do anything about environmental 

degradation, she responded, ―I think that one person could make a big change, you just 
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have to have confidence and be able to find stuff and information about it and have 

resources.‖ She also described specific steps she would take, such as doing online 

research about the problem, collecting trash on beaches, and connecting with others 

concerned about the issue, because, as she explained, ―Two different smarts can make a 

big difference.‖ Toward the end of the school year, Margarita again identified the 

environment as a primary concern of hers; and when asked if she could do something 

about it, she responded, ―I think I could if I had the extra people, right? Like people to 

help me, the material and stuff.‖ Margarita‘s presence in the data presented in Chapter 6 

is reflective of her confident sense of self mathematically, her critical stance toward the 

world, and her thoughtful and willing contributions to the girls‘ group.  

Zara  

“[My mom] cleans houses. All her life she’s been cleaning houses. I think she wants to 

get another job other than cleaning houses because when she comes from work she’s 

always tired. So sometimes I feel bad so when she goes back to work I sometimes clean 

the house for her and make it a surprise.”                              Interview 1, 11/29/07 

 

Background    

In this interview excerpt, Zara described an aspect of her life she was proud of. 

She recognized how she could help her hard-working mother at home and expressed 

confidence in her own ability to take care of her family home. She described both of her 

parents‘ work as ―hard‖ (her mother as a house cleaner and her father who, ―has really 

hard work to do. He builds houses and buildings.‖). Zara described her entire family as 

―bilingual‖ and reported that she spoke to both of her parents in Spanish. In fact, her 

bilingual ability was often leveraged in the classroom to assist other students. She 

described how she was asked to translate: ―There‘s somebody, when we‘re reading a 
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book and it‘s bilingual; it‘s in Spanish and English and they don‘t want to read or say it, 

so I have to say the words in Spanish and they tell me, ‗Zara, you may.‘‖ She explained 

that this indicates a request for her to translate or read in Spanish for the class. Zara also 

expressed pride in her artistic abilities, both in artwork and in decorating her room. This 

was reflected in her desire to become a clothes designer in the future. However, these 

descriptions of her strengths were in stark contrast to her lack of confidence in other 

areas, particularly evident in her frustration with her own mathematical ability. While in 

the above example, Zara spoke with confidence about her participation in class where her 

bilingualism was positioned as an asset (González et al., 2005), she did not report a 

similar level of confidence in her sense of herself as a mathematics learner.   

Beliefs about Mathematics and Herself as a Mathematics Learner  

Upon describing learning mathematics, Zara said, ―I feel kind of frustrated ‗cause 

I don‘t really like math.‖ When prompted to expand on this, she explained, ―Well, 

sometimes I just feel like I don‘t know anything …‘Cause when my nana [term of 

endearment in Spanish for grandmother] teaches me the times tables, and then the next 

day I forget them.‖ Zara described her struggle to memorize her times tables as evidence 

of her frustration with mathematics, despite her family‘s involvement in helping her with 

this aspect of her mathematics education. She also described frustration with how others 

perceived her skills, telling a story of an assessment of her subtraction skills which 

resulted in placement in the ―low group.‖ She contested this classification, expressing her 

confidence in her subtraction skills and attributed her performance on the assessment to a 

mistake on her part rather than a lack of understanding. In contrast, she described specific 
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areas of mathematics that she said she ―knows‖ such as fractions, angles, and use of the 

number line. When observed in her mathematics classroom, she was visibly frustrated 

with the pace of the activities, particularly when students shouted out their answer when 

she had not yet solved the problem. During one observation, each student held a small 

whiteboard on which they wrote down a problem dictated by the teacher (such as 127 

÷12). The teacher gave her an easier problem, and Zara ended up writing ―I am stupid‖ 

on her whiteboard, rather than solving the problem. Zara often initially approached 

mathematical tasks by expressing inadequacy in her own skills to engage in the problem, 

reflective of her frustration with others‘ perceptions of her lack of mathematical ability. 

However, with support and encouragement, she was able to engage in the problems 

during the math club and expressed pride in herself when she understood and solved a 

problem.  

Beliefs about Mathematics Learning    

Zara also described important aspects of a mathematics learning environment that 

she believed would allow her to reach her potential, which included sufficient time to 

work on problems and the ability to work with others to support her mathematical 

thinking. She recognized that she often needed more time than her peers to complete 

classroom work, yet still felt she had the capacity to do the mathematics, stating, ―They 

say I don‘t know but I do. It‘s just that I need to take my time.‖ Zara was clearly 

frustrated by others‘ perceptions of her mathematical performance, and on the emphasis 

on speed and memorization. This frustration was compounded by her awareness that she 
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is a capable mathematics learner under circumstances that allow her the time and 

assistance she feels best supports her understanding.  

Beliefs about the Importance of Mathematics   

Zara described an awareness of the gate-keeping role of mathematics in access to 

higher education. When asked how she would explain what mathematics is to her 

younger sister, she described it as follows: 

I would say that it‘s important to learn about it and to make [my sister] feel a lot 

more better at math so she can get better at it…. Because maybe she passed the 

grades and she can be smart and she just wants to be like that and maybe she can 

just be smart and pass tests and to make, go- so she can go to college.  

        Interview 1, 11/29/07 

 

On several occasions Zara expressed this sense that success in mathematics contributes to 

college access and she shared her own plans to attend college. This awareness that 

performance in mathematics is linked to access to higher education could contribute to 

her frustration with her mathematics learning. 

Beliefs about Making Change    

Zara walked to and from school every day, often alone, and was highly aware of 

her surrounding community. She spoke with pride of her knowledge of the area and her 

ability to calculate walking distances and times because of her daily experience of 

walking in the neighborhood. At the same time, she expressed concerns about safety in 

the area, describing several incidents when she felt unsafe. She identified the issue of 

neighborhood safety as something she would like to change, however felt that it would 

put her in danger if she tried to do something about it. At the end of the year, she talked 

about litter in her neighborhood being a concern of hers and described raising awareness 
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or doing a clean-up herself as possible ways she could effect change. Zara did explain 

that she thought the girls‘ group involvement in the SOS project was important because, 

―that way they can know that we do a lot of math and that we care about our school.‖  

In sum, Zara‘s initial lack of confidence in her ability to solve mathematics 

problems was in contrast to her confidence in her solutions and strategies when she 

received support in solving problems. She described her belief in the gate-keeping role of 

mathematics for college access, which she aspired to attend. She also expressed 

confidence in her artistic and linguistic abilities and as is evidenced in Chapter 6, 

leveraged her personal experiences in making sense of investigations related to the Save 

Our School project.   

Vanesa  

Background 

Vanesa (Vane) described herself as of Mexican American and Native American 

descent and her family as Spanish-speaking. Vane explained that she speaks some words 

in Spanish and understands a bit more, although she said she would like to learn more 

Spanish and have her classes in Spanish because, ―I‘m Mexican and I don‘t know that 

much Spanish.‖ Although Spanish was not her first language, because she is Latina, she 

explained, she  identified with Spanish (Licón Khisty, 1995). She went on to say, ―My 

whole family is Mexican and most of my family speaks Spanish.‖ Also related to her 

family, she said she does building projects with her father where they use mathematics; 

something she says has particularly helped her to learn measurement.  
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Beliefs about Mathematics and Herself as a Mathematics Learner 

Vane was fairly confident about her mathematics skills, and described herself as 

―sort of‖ a good math student except that some concepts were difficult for her, such as 

division. She also knew that she was given harder problems in class as evidence of her 

stronger mathematical ability. She said that mathematics makes her feel ―kind of nervous 

in case I don‘t get the answer right‖ and that she needs to get her ―thinking brain‖ on 

when solving problems. However, despite feeling nervous about being correct, she said 

she liked to share her answers in class because other students might learn from the 

method she used. She described a shift in her mathematics skills from the previous school 

year due to ―studying,‖ ―practicing,‖ memorizing times tables and learning more 

strategies for solving problems, which is consistent with her view of herself as a hard-

worker when it comes to mathematics. In addition, although she often referred to isolated 

concepts such as division and multiplication when talking about mathematics, Vane did 

indicate that mathematics also involved problem solving-based practices. Vane described 

the mathematical investigations in the club as different from her classroom because they 

involved utilizing a variety of concepts rather than one at a time. She also emphasized the 

importance of knowing multiple strategies to solve problems.  

Beliefs about Mathematics Learning 

Vane described her ideal classroom as one in which (in contrast to her classroom 

at the time), ―I would have a lot more people in groups and working together. Because 

when you are together and you find out what their strategy is, you might be interested in 

that one and you might find a new way to do it.‖ In terms of learning mathematics, Vane 
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said, ―It‘s kind of difficult but when you get better at it, it‘s like you achieve something.‖ 

She reflected on the sense of accomplishment she feels when she persists and is able to 

solve a mathematical problem. 

Beliefs about Making Change  

Vane drew on our experience with the SOS project to describe how she would 

elicit change in her nana’s neighborhood, which she was concerned about. When I asked 

if she felt that she could do anything about the crime in her nana‘s neighborhood, she 

replied, ―Not unless the whole community comes together and talks about it … Because 

we might hear other people‘s thoughts about- their feelings about getting robbed. Having 

their whole neighborhood robbed.‖ She linked these ideas to what she had learned 

through the SOS project, explaining, ―‘Cause our community kinda, sorta got together on 

that thing we had, the rally we had on that board meeting.‖ She also saw that her nana‘s 

community could leverage mathematics as well as community members in positions of 

power to improve the safety of that neighborhood: ―[We could use math] finding out how 

many people feel about the robberies and how many houses have already been robbed.‖ 

She went on to explain her belief in the power of organizing by saying, ―when we did this 

Agave [SOS project], I felt like we could do whatever we wanted and that the board 

members are listening to us.‖ She referred to specific, concrete actions done in the SOS 

project to describe what her nana‘s neighborhood could do to make change. 

In sum, Vane reflected a view of mathematics as operations (such as division or 

multiplication), yet also described the importance of problem-solving type behavior. She 

also reflected on shifts in her own performance in mathematics. Vane drew on her 
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specific experience with the SOS project to describe what she might do to make change. 

Although Vane was not as present in the first half of the year in the math club, her 

presence in the findings in Chapter 6 reflect her active involvement in the SOS project.   

Alma 

“Math keeps the world in place.”  

Background  

More than any other participant, Alma expressed a sense of the importance of 

mathematics in life, as evidenced in the opening quote for this section, and alluded to the 

specific role mathematics plays in the structures of society, what Skovsmose (1990) 

described as the ―formatting power‖ of mathematics in society. Alma‘s parents stressed 

the importance of their involvement in Alma‘s education, particularly because she has a 

development disorder which manifests itself in emotional volatility and limitations in 

social interaction. Alma explained that one of the things she liked to do in her free time 

was spend time with her family. Her father worked at the school and often spent part of 

the morning in her classroom before starting work. Regarding her parents, Alma 

explained, ―Actually, they are immigrants and they were born in Mexico.‖ Alma‘s 

parents speak to her in Spanish and she said she responds primarily in English. Her 

parents explained in an interview that they like Alma to spend the summer in the town 

they are from in Mexico in order to keep her Spanish strong. Alma referred to this 

experience, saying, ―Well, I came back with an accent [in English]. I didn‘t really notice 

that until my mom told me.‖ Her family maintains ties to extended family in Mexico. 
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Alma‘s parents were deeply involved in her education and often expressed concerns 

about her performance, despite belief in their daughter‘s abilities. 

Beliefs about Mathematics and Herself as a Mathematics Learner     

Alma‘s belief in her own mathematical ability was not always consistent. Alma 

described how an emphasis on memorizing times tables influenced her perception of her 

own mathematical ability, stating, ―I have some trouble with [mathematics]. It‘s because 

I- usually if I get it right, then sometimes I forget to remember about my times tables. 

The teachers say that you got to memorize them, but I can‘t really memorize them that 

good.‖ At the same time, Alma went on to say in the same interview, ―But usually I don‘t 

really need that much help right now. I used to need a lot of help but now I don‘t need 

any.‖ She also said that when she does need help she does not feel comfortable going to 

her peers because, ―I wouldn‘t think of the student as my teacher.‖ Contributing to this 

could be Alma‘s somewhat isolated social status in the classroom, in that she prefers to 

work alone and often does not interact with other students during class. It was 

particularly challenging for her to communicate her mathematical thinking orally, 

although she often was able to communicate her thinking through very creative 

representations. She linked knowledge of a variety of strategies to success in 

mathematics, although felt that she could learn those strategies without the assistance of 

her peers. In addition, Alma described using mathematics in her own life outside of 

school, such as in following a schedule or planning for a party, as ways in which she 

strengthened her own knowledge of mathematics. She also thoroughly enjoyed attending 

the girls‘ math club and a family mathematics program with her mother at the school.  
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Beliefs about Mathematics Learning 

Alma said that in her ideal classroom, she would ―have the students play some 

math games whether they know it‘s math or not. Something that‘s really fun and you 

can‘t tell that it‘s math. … Cause some kids are just like this that they don‘t want to do 

work, they just want to play and if you make math into a game, then they might not even 

know if it‘s math.‖ She said she learns mathematics best when it is made ―into a real 

problem‖ which then allows her to visualize the problem. She described how this helps 

her as follows:  

I think of something in my head that‘s like a show that you have to, that helps you 

with how you understand math and the show goes like, two times two equals four, 

and to figure that out, the show is like, just shows us like two twos, so they just 

get two groups of twos and I think of that in my mind. And two times two is the 

same answer as two plus two, yeah four.           Interview 2, 02/15/08 

 

Alma consistently referred to real life applications of mathematics when asked 

about the discipline, reiterating ideas such as, ―math helps you with other things in your 

life, not just school and that‘s why you need to learn it and that‘s why you need to know 

what it is. Not just school, like in the store or something like that.‖ She went further to 

claim, ―Math is important because if the world didn‘t have math, everything would just 

fall apart.‖ And it helps you to be ―smart in life.‖ She elaborated on this idea, linking it to 

a more critical approach to the world, describing:  

[Math is] really important because you need to know math to know what 

obstacles that you will be- that you will overcome in life. Yeah, well you need to 

know math to know if you‘re short on your paycheck or something and you need 

to know math to know how much money you need to buy something that‘s really 

important. And you need to know math to know what to do when you‘re having a 

party or when you‘re planting a garden or most things in life.                                                     

                                                                                                Interview 3, 05/07/08 
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She does reveal that mathematics could play a role in being a more critical consumer and 

to avoid being taken advantage of, as reflected in the above comments.  

Beliefs about Making Change   

When asked about what she would want to change in her life, Alma did not 

articulate a specific idea at the time of the interviews, unlike her articulate and elaborate 

beliefs about the importance of mathematics in life. However, similar to her parents, she 

revealed a critical stance toward the world in our discussions and participation in the SOS 

project. Her creative and critical stance toward the importance of mathematics was 

reflected in her participation in the SOS project in Chapter 6. 

Michelle  

Background 

Although Michelle was not able to attend consistently due to family transportation 

challenges, her high energy made her presence strong when she was at the math club. 

Michelle described most of her family members as bilingual, although she claimed that 

she really only used Spanish when she was mad even though she understood almost 

everything. She said she aspired to be a teacher or a veterinarian because she liked to take 

care of animals and children. She often brought her younger sister to the math club and 

took her under her wing to facilitate her sister‘s participation in all of the activities.  

Beliefs about Mathematics and Herself as a Mathematics Learner   

Michelle‘s approach to and beliefs about mathematics varied depending on the 

context. When asked how she felt about mathematics, she referred specifically to her 

classroom environment, claiming that it was ―kind of boring, kind of fun. ‗Cause 
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sometimes we‘ll play math games, sometimes we just have to sit there and sometimes I 

feel like I want to fall asleep.‖ Michelle explained that this was due to the nature of the 

classroom, ―Because [the teacher] doesn‘t give us math problems, you just have to sit 

there and listen. That‘s why I always take notes. I still have something to do and don‘t 

have to look up at the board.‖ While she did emphasize  that she thought her school 

mathematics experience was ―boring‖, she also stated, ―I think it‘s kind of cool because 

you- like a lot of jobs include math and if I‘m gonna be a judge I‘m gonna have to use 

math to clarify and stuff like that.‖ She emphasized this importance of learning 

mathematics in relation to one‘s future, saying, ―[Math is a] very important thing to be in 

your life because you can‘t have a job unless you have math in it. Like a cashier, you 

have math, and if you want to be a construction worker you have to know [geometry].‖ 

She had a sense that mathematics is important because of its use in a variety of 

professions.  

 When asked about her perception of herself as a doer of mathematics, Michelle 

described her grades in mathematics in relation to whom she considers the top student in 

her class, Margarita: ―I got a three in math. A three? In my grades. Margarita got a four 

and I got a three and I‘m like, ‗I don‘t care. At least I passed.‘‖ She also identified with 

being one of the ―achieved‖ students in the class, and expressed dislike with being 

grouped with what she calls the ―unachieved‖ because she explains that this keeps her 

from finishing her work. Compared to other participants, Michelle‘s beliefs about her 

mathematical abilities were more strongly influenced by grades and test score-based 

groupings. She did say she could get better at mathematics by studying and practicing, 
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reviewing flash cards, and doing her homework, which she admitted she did not always 

do. In fact, she related a story in which her father would not let her go to sleep until she 

had completed all of her homework, staying up ―very late‖ with her until it was all 

completed.  

Michelle described mathematics as primarily numbers and operations, yet also 

alluded to problem-solving strategies. She explained, ―When I think of math I just see a 

whole bunch of numbers and problems go around me and I get dizzy and then I fall 

because it‘s so much work.‖ However, she also alluded to a more problem-solving based 

approach in that she sees the value of knowing an array of strategies and approaches to 

problems. In fact, she claimed that knowing many strategies, ―helps me to bring up my 

grades and it helps me to gain more knowledge in my mind.‖ Despite her focus on 

grades, she does see a connection between knowing strategies and gaining mathematical 

understanding. 

Similar to Zara, Michelle spoke about the connection between mathematical 

knowledge and college access, saying: 

I think [my performance in mathematics] changed because as I grew older, I just 

don‘t seem the same and they try to make it more difficult so I can go through 

college, I can go through high school, I can go through junior high and I get my 

diploma so I can get my degree and my master‘s degree. So I think that‘s why 

they‘re pushing a little too hard in the math. 

Interview 1, 01/25/08 

 

Michelle recognized that mathematics is becoming more and more challenging for her 

and she attributed this to (presumably) her teachers preparing her for obtaining a high 

school and college diploma, followed by her master‘s degree. Similar to Moses‘ (2001) 
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argument for providing access to algebra to students of color, Michelle sees the specific 

gate keeping role mathematics plays in access to higher education.  

Beliefs about Mathematics Learning 

In contrast to her feelings regarding mathematics in her classroom, Michelle 

claimed that something she enjoyed about the math club was the problem-solving based 

mathematics: 

My favorite thing to do is figuring out the problems. Because um- it‘s fun to 

figure it out because it‘s like a big mystery if you have to divide or multiply, what 

do you have to multiply, divide. What do you have to do to this and that? 

Interview 1, 01/25/08 

 

She highlighted an important aspect of problem solving based mathematics which puts 

the onus on the student to determine a strategy for solving the problem, rather than being 

told to use a specific concept. She went on to describe how the environment facilitates 

collaborative learning and how she sees this as beneficial:  

You don‘t have to be alone wondering what to do, because if you don‘t listen, like 

if you are doing something, then you can ask the person next to you or if you 

don‘t get it you can ask the person next to you. Or if you just don‘t want to- if it‘s 

too much work that you have to do, you can always have a person help you.    

Interview 1, 01/25/08 

 

Michelle also described the process for being presented with tasks or problems as 

different between the math club and the classroom:  

Michelle: Well regular math class doesn‘t, well we have math books and we 

don‘t- [In the math club] we have to write it on a notebook where we 

can actually explain all our thoughts. On a workbook you have like 

writing on it that tells you what to do. Instead [in the math club] a 

person tells you what to do, not a piece of paper.    

Maura: How does that make it different if you do-? 

Michelle: It makes it different because like, sometimes the words on the 

workbook doesn‘t make sense. And if the person is speaking you can 

actually ask them questions.  
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Interview 2, 04/10/2008 

 

What I find significant about Michelle‘s ideas is that she identified factors in the learning 

environment that facilitate  opportunities for students to exercise conceptual agency, such 

as tasks being generated in dialogue, thoughts being communicated in a notebook, and a 

solution strategy being determined because it makes sense to you.  

Beliefs about Making Change     

Michelle described a specific time when she had been involved with trying to 

make change at her former school and had come up against barriers. She said that 

students had written a persuasive letter to try to convince the principal to stop requiring 

uniforms. She said they were not successful and gave up, the reason being, ―Because the 

principal can overpower us- like, he can expel us all. And we don‘t need that.‖ She also 

described what she would like to change, saying she would like a safer neighborhood. 

She felt that she could not do anything to change this, as it potentially put her in an 

unsafe situation. When she brought up safety at her school however, she did believe that 

the school could implement more safety measures, such as having adults that pick 

students up be required to show identification to prove that they know the student. She 

often referred to the role that adults play in her life or in her role in making change (or 

not).  

Michelle‘s perspective on mathematics drew a contrast between what she saw as a 

more exciting math club learning environment (exciting because it was a mystery for her 

to determine what concept or strategy to use) and what she considered a ―boring‖ 

classroom environment as directed by her teacher. Similarly her perspective on making 
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change reflected a belief in the power of adults (rather than young people) to make 

change or become a barrier to change. Michelle‘s presence in the findings in Chapter 6, 

although less prominent than other participants because of her limited attendance, reflects 

these contestations. 

Catalina  

Background 

Catalina was the participant that attended the least sessions over the two semesters 

due to being involved in basketball and transportation arrangements with her family. She 

often attended only once a week and always had to leave halfway through our math club 

sessions. I believe this level of participation is reflected in the more limited, yet still rich, 

data in which she was present. In addition, Catalina did not particularly enjoy being 

interviewed, telling me that she was afraid she might be missing something by being with 

me. Subsequently, her interviews were much shorter than those of other participants.  

Catalina described her home as predominantly Spanish-speaking, and she spent 

time in Mexico visiting family and friends at various points throughout the semester. She 

said she would like to have a bilingual classroom, ―‘Cause I like Spanish and English, 

they‘re cool. I understand both.‖ Although her classroom was English-only, she said she 

used Spanish at times with other students to clarify ideas.  
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Beliefs about Mathematics and Herself as a Mathematics Learner 

Catalina described a very confident sense of herself in terms of mathematics, 

claiming, ―I know math!‖ In fact, she said that when her older sister gave her AIMS
4
 

problems to work on, she said, ―I already know it!‖ She attributed her success in math 

class to ―already knowing‖ the mathematics and also to knowing multiple strategies for 

solving problems. She claimed, ―The more strategies you know, the easier math is.‖  She 

described an exchange in which her father helped her to learn multiplication (her favorite 

part of mathematics):  

Catalina: Well, he showed me the way he learned it and then I am learning 

more strategies too. 

Maura:  Did you show him the strategies that you learned?  

Catalina: Well I showed him the array but he doesn‘t- he likes it better his 

way. So I‘m all like, multiply this way … And my mom doesn‘t 

understand it either. She gets confused with it.  

Maura: What do they think about your strategy? 

Catalina: Well they say it‘s- they think it‘s longer and longer and difficult. 

But I think it‘s easy both ways. 

Interview 1, 04/17/08 

 

Just as Catalina described sharing strategies with her parents, she was always willing to 

share her solution strategies during the math club and enjoyed making sense of the 

solutions of others. Catalina continued to be reflective about her own learning, describing 

how she enjoyed sharing her work with others so that she could identify potential errors, 

recognizing that her own strategies might be beneficial to her peers. She consistently 

described confidence in her own mathematics skills and was always persistent in terms of 

                                                 

4
 AIMS is the Arizona standardized test, Arizona‘s Instrument to Measure Standards. 
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being sure she really understood problems and solutions. In fact, she often persisted to the 

point of reaching a level of frustration until she fully understood a solution.  

Beliefs about Making Change  

Although Catalina did describe the SOS project as effective, unlike the other girls 

she did not articulate any ideas about something she would like to change during the 

interviews. Catalina exhibited a pattern of discomfort with discussing what could be seen 

as controversial issues, such as not wanting to name racism in attacks against the 

district‘s Raza Studies program. Similar to other participants, Catalina‘s ideas about 

mathematics reflected an emphasis on basic skills (such as learning multiplication facts) 

along with a belief in the importance of learning multiple strategies. Catalina took her 

studies very seriously and enjoyed engaging in problems during the math club. Although 

of all of the participants she exhibited the least willingness to critique her world, her 

unique perspective provided for interesting and important discussions as evidenced in 

Chapter 6.  

Summary 

As evidenced in the above analysis of the participants‘ sense of selves in relation 

to mathematics and making change, there was a good deal of variation and some patterns 

that emerged across the data. This variation and these patterns, along with findings 

presented in the subsequent chapter, give insight into the variability in student‘s beliefs 

about mathematics and making change, and themselves as doers of mathematics and 

agents of change. One significant pattern that emerged from the above analysis was that 

the Mathematigals‘ characterized the learning setting in the girls‘ club as encouraging 
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them to find strategies that made sense given the context of the investigation. This was 

presented by the girls in contrast to their classroom learning environments where there 

was more emphasis on discrete concepts and memorization (particularly an emphasis on 

times tables). In addition, most participants spoke of a connection between knowing their 

multiplication facts or grades and their performance in mathematics. Despite this, they 

relayed a variety of perceptions of their own abilities, often going beyond external factors 

(such as grades) to their understanding of a concept or their knowledge of multiple 

strategies as evidence of their learning. Related to this, the opportunity for participation 

in a variety of ways in the girls‘ club, not just mathematically, was evident in their sense 

of the work of the girls‘ math club.   

 In terms of the girls‘ sense of agency, they articulated a variety of experiences 

with and stances toward making change. They often were able to articulate specific 

strategies for making change (ex: Margarita‘s ideas about tapping into multiple resources 

to assist in stopping environmental degradation) or specific barriers to making change 

(ex: Michelle‘s idea about worrying about her own safety if she got involved in trying to 

increase the safety of her neighborhood, or needing to go to adults for assistance). The 

girls also articulated the influence of the SOS project and related mathematical 

investigations on their ideas about making change, as elaborated in Chapter 6. In order to 

further explore the girls‘ enactment of critical mathematical agency within a critical 

mathematics learning environment, I now turn to an analysis of a wide range of data 

sources related to the SOS project. The following page contains a table (Table 7) which 

serves as a summary of the findings related to each participant. 
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Table 7.  

Mathematigals’ Findings by Participant 

 

Participation 

in math club 

and outside 

events
a
 

Beliefs 

about math 

Beliefs 

about self as 

math learner 

Math 

learning 

preferences 

Beliefs about 

making change 

Margarita 

All sessions, 

and outside 

project 

events 

Numbers 

and 

operations, 

problem 

solving 

practices  

Very 

confident, 

finds 

strategies 

that make 

sense to her 

Working 

with 

knowledge-

able peers  

With 

knowledge and 

collaboration, 

feels she can 

make change 

Zara 

All sessions, 

most outside 

project 

events 

Multiplica-

tion is 

important, 

math plays a 

gate-keeping 

role 

Frustration 

with pace 

and outside 

perception 

of her 

ability 

Sufficient 

time and 

support 

Safety is a 

barrier 

Vane 

1
st
 semester: 

1/2 of the 

session 

2
nd

 semester: 

all sessions and 

outside project 

events 

Numbers 

and 

operations, 

strategies 

Confident, 

depending 

on the skill, 

hard worker 

Working 

with peers 

Collective 

movements 

can make 

change, based 

on SOS project 

Alma 

All sessions 

and outside 

project events 

In 

everything, 

used in the 

real world 

Answer 

varied and 

dependent 

on concept 

Applying 

problems 

to real life 

situations 

Not articulated 

Michelle 

1/2 of the 

sessions, and 

1 outside 

project event 

Numbers 

and 

operations, 

knowing 

strategies, 

gate-

keeping role 

Varied, 

although 

confidence 

decreasing 

due to 

difficulty 

increasing 

Problem 

Solving 

because it 

is a 

―mystery‖ 

Adults and 

safety are 

barriers 

Catalina 

½ of the 

sessions, left 

early most 

days, no 

outside 

project events 

Knowing 

strategies 

Confident 

and eager to 

learn 

Sharing 

with peers 

Belief in the 

importance of 

the SOS 

project, but not 

articulated 

beyond 
a
outside events included community forums, board meetings and youth film festival. 
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CHAPTER 6: SAVE OUR SCHOOL! 

Introduction 

Outline of the Chapter 

This chapter consists of a detailed presentation of data shaping the primary 

findings of the dissertation, centralizing the experiences of the Mathematigals as they 

participated in a community movement to save their school. A crucial vehicle of the girls‘ 

enactment of critical mathematical agency and their participation in this movement was a 

digital story co-created in the girls‘ club. Therefore, I have structured this chapter around 

the evolution of each of the arguments presented in the digital story. I first include a 

transcript and text of the four minute and 18 second digital story as a whole (Table 8) in 

order to give the reader a sense of the work in its entirety because this was the intended 

format. I then break down the story into distinctive arguments the girls made 

(Counterarguments 1, 2 and 3) and describe patterns related to their enactment of critical 

mathematical agency that emerged in the telling of these stories. I infuse the data from 

the digital story with supplemental data from a variety of sources in order to present the 

patterns across the broader data set. Finally, I end with a discussion of the cross cutting 

themes related to enactment of critical mathematical agency, including the interplay 

between critical agency and mathematical agency.  

The District’s Argument for School Closure  

The digital story was created with the intention of showing it at a district 

organized community hearing about the proposed closings. The intention in sharing the 

digital story was to showcase the arguments (which I call counterarguments, akin to the 
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counternarratives of critical and critical race theories (Giroux et al., 1996; Solorzano & 

Delgado Bernal, 2001)) developed by the Mathematigals. The digital story was crafted 

with the particular audience of board members and the larger Agave community in mind. 

Therefore, there are some assumptions embedded within the arguments presented in the 

digital story, including references to the case for school closure made by the district 

superintendent. As explained earlier, the superintendent initiated the school closure 

process as a solution to an unbalanced budget in a district with a history of financial 

mismanagement. The three primary criteria used by the district to decide which schools 

to close were: 1) low enrollment trends, 2) a low performance label based on 

standardized tests, and 3) sufficient capacity of and close proximity to potential receiving 

schools. The district presented their process for determining which schools to close as a 

neutral and fair ―mathematical‖ procedure. According to their analysis, Agave was 

chosen because it was under-enrolled, low performing and all of the students could be 

accommodated at the proposed receiving school, Samota Elementary School, 

―conveniently‖ located 1.3 miles away. Of note is the mathematical nature of the 

arguments, primarily involving quantification, which ultimately influenced the nature of 

our mathematical activity in response to the district. 

The district superintendent urged the board members to ―decide (the closure 

issue) on facts and figures, not emotion," and he urged the public to propose "ideas to 

make a smooth transition." The notion that a decision should be made solely based on 

facts and figures, but devoid of emotion, which I see as ignoring the social impact of the 

closures, is exactly the sort of dangerous use of mathematics as a formatting tool in 
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society described by Skovsmose (1990). In contrast, a feminist, critical perspective of 

mathematics argues for the consideration of multiple factors involved in the decision, 

including the mathematics as linked to a social context (Walkerdine, 1998) and when 

mathematics might not be the most appropriate tool. As an illustrative case of what this 

sort of feminist, critical mathematics education would mean for elementary aged 

students, I now turn to the digital story created by the Mathematigals in response to the 

district‘s argument. Included here in Table 8 is a transcript of the digital story and 

description of accompanying images. 
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Table 8. 

 Digital Story Transcript 

Image Script 

―Save Our School: Agave Girls‘ 

Math Club‖ 

Front of Agave school building 

Protesters outside of district office  

Protestors holding signs 

Cloth protest sign  

Photos of each math club member 

 

 

This is the girls‘ math club at Agave school 

It is fighting to be open,  

and we, the girls‘ math club 

is very hard-working.  

The girls‘ math club been doing a lot of work 

and they‘re convincing you to keep the school 

open.  

Video of Vanesa reading her letter 

 

 

 

Video of Margarita and Vane 

working with cubes to determine 

percent 

Still shot of Margarita and Vane and 

large grid 

Shot of older boy tying shoelace of 

another boy on school grounds 

I am Vanesa and I would like to talk about the 

letters that we sent to the board members. In our 

letters we were seeing how much percent of the 

whole district budget that would be- that they 

would save by closing our school.  

We used math to help us find the percent and 

that percent is one,  

so if you close all four schools you would be 

saving one percent and  

I think that‘s not worth it. So take our advice 

and don‘t close our school.  

Video of Zara reading her letter 

 

 

 

Still shot of Zara writing in notebook 

Shot of Zara looking at camera 

Shot of Alma working on graph  

Still shot of Alma smiling 

Dear Board Members, I know that our school 

didn‘t do well in the math AIMS test, but if you 

look at the girls‘ tests; you can see, every year 

we keep going up or are almost the same.  

For example, 40.4% of the girls passed the math 

AIMS test 3 years ago,  

and 2 years ago, 54.3%  

of the girls passed the test. Sincerely, Zara 

Still shot of all girls walking to 

Samota 

 

Still shot of cars on busy street 

Still shot of busy intersection 

Video of construction site worker  

Still shot of construction worker and 

front end loader in background 

Still shot of man using large hammer 

What I‘m going to talk about is the walk that I 

took with the girls‘ math club  

and how dangerous it is.  

When we went to go take the walk  

it seemed pretty dangerous because of all of the 

construction sites.  

And some kids might go there, well, through 

there,  

and it might not be a pretty picture.  

Line plot of times to walk to Samota 

 

Video of girls discussing map  

Well, we are going to talk about the line plot we 

made  

That represents how long a person needs to 
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Margarita counting blocks 

 

 

 

 

Still shot of entire map 

walk from their residence to Samota. We did 

the math and we came up with 13 blocks to 

Samota from Agave. We made a map as well. 

Each block was average three minutes so for 

example, a person who lives on XX Street 

would have to walk an hour. 

That‘s a lot of time so we are very concerned 

about that.  

Still shot of Catalina 

Shot of street near Agave 

 

Line plot of walk to Samota 

Lots of students would have to walk a lot. 

Students usually last about five to ten minutes 

to get to Agave.  

Now if they would have to go to Samota, most 

would have to walk 40 minutes to one hour.  

Still shot of student giving survey 

Zara administering survey 

Alma administering survey 

Zara and Alma holding clipboards 

after administering survey 

We conducted a survey about the school closing 

and well,  

a lot of people really care about this school for 

its teachers, because the teachers are so nice 

here. 

Graph of survey results of how kids 

transport to Agave 

 

 

Mom picking up student in front of 

Agave 

 

Students leaving Agave at the end of 

the day to walk home 

 

Grandfather picking up a student to 

walk them home 

Well with 38 surveys we found the information 

on how kids transport to Agave. On that 

question we had a few answer choices. A was 

walk, B was bus, C was bike or motorcycle and 

D was car.  

19 out of 38 students walk to Agave so imagine 

how many would walk to Samota. And 18 out 

of 38 get dropped off in a car 

And one gets on the bus for transportation. How 

would the students that have to walk to Agave 

get to Samota.  

Based on the survey half walk. My prediction 

half of the school will walk. That‘s at least three 

full buses. That‘s another reason not to close 

the school.  

Graph of survey results of students‘ 

family members who have attended 

Agave 

Our last survey question was about how many 

Agave students have family members that go to 

or  had gone to Agave and as you can see about 

half have cousins and/or siblings at the school 

and about a third have had their parents and 

grandparents that have gone to the school.  

Photo of front of Agave 

―Save Agave School SOS The End/El 

Fin‖ 

Video from protest at district meeting 

[Sending out an SOS song playing louder] 

 

 

[chanting] Save Our School! 



146 

 

  

In the sections that follow, I first describe the key features of the learning 

environment from the girls‘ perspective in order to situate the digital story creation, and 

then I present the three primary counterarguments of the digital story, with an analysis of 

how the participation in this community movement facilitated the enactment of critical 

mathematical agency.  

Digital Story Introduction: Features of the Girls‘ Math Club 

The digital story began with an introduction by Michelle‘s younger sister while 

photographs of each of the Mathematigals flashed on the screen. Michelle‘s sister began 

with, ―This is the Agave girls‘ math club and we been working real hard.‖ The themes of 

working hard, contributing mathematics to the community movement, and working 

together were key features of the math club that the girls highlighted in the digital story.  

We Work Hard 

In a joint analysis session with the girls, I presented a 12 minute clip of a fairly 

typical day in which the girls were solving and sharing solution strategies for a 

mathematics problem related to an investigation. I wanted their perspective on what they 

saw in the mathematical activity as it related to the project. Upon seeing this clip, 

Michelle described the girls as, ―hard-working students‖ and that ―all [the girls] did was 

do math and figure out problems.‖ In fact, during the investigations, they often chose to 

work for over two hours solely on the project, which Michelle described as, ―[being] so 

absorbed in the project.‖ Moreover, when the project was coming to a close, several of 

the girls discussed wanting a break from all of their hard work, reiterating the idea that 

the project involved concentrated, hard work. Margarita made a similar observation about 
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working hard, not necessarily speaking to the mathematical work, but to the work of the 

girls in general: 

Together, when we all- when usually we all have different things going on 

socially we‘re all really silly. But when we‘re all really serious about something, 

and we‘re all doing stuff, we all come together. We have the same plan, the same 

idea, looking at the same thing from the same point of view. We really do get 

down to what we need to do. And then if we‘re as a group we would be really 

powerful. 

 

In this excerpt, Margarita expressed her belief that having a collective, authentic purpose 

motivated the group to work hard. The participants recognized the hard work they had 

done, placing value on their unique contribution to the community movement.  

We Take Care of the Math 

Specifically, the girls highlighted their mathematical work as setting them apart 

from other contributors to the community movement. Michelle described the contribution 

of the girls‘ group in the following way, ―We did all the math. We did all the work while 

they [the other community members] were over there- well, they were doing the 

meetings. They didn‘t have to worry about the math because we were doing the math.‖ 

Although they saw all contributions to the movement as valuable, the girls recognized 

that because they had ―done the math‖ they allowed other contributors to focus on other 

aspects of the movement, such as attending meetings. 

Adding to the sense of the unique contribution of the girls‘ group to the larger 

community movement was the fact that several adults requested certain mathematical 

investigations to be carried out by the girls‘ math club. In fact, on one occasion, several 

fifth grade boys who had asked the principal for a boys’ math club were recruited by the 

principal to collect data for a mathematical argument presented in board meetings. 
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Evidence of the identity of the girls‘ math club within the school and the community 

movement was that the boys‘ investigation was ultimately attributed to the girls‘ group! 

As echoed within the girls‘ own perceptions of their group identity, this sense of having a 

voice that ―matters‖ and is taken seriously was significant. 

We Work Together 

It was very important to the participants that each member was recognized 

individually and by name in any presentation involving the work of the girls‘ math club. 

Every participant included the photos or names of each club member on the cover of their 

scrapbooks. In addition, a poster created to highlight the math club as one of the school‘s 

unique activities (displayed at a community forum at the school) contained a small figure 

to represent each participant, as designed by the girls. They also were sure to include 

photos of each math club member at the start of the digital story. When introducing their 

video in front of more than 600 community members and the school board, they stated all 

math club members‘ names, including the members who were not present.  

Michelle also stressed the importance of the collective nature of the girls‘ work: 

―While everyone went to the meeting, we were over here working and we did that 

together to make a difference in life.‖ Michelle drew a connection between working 

―together‖ and making a ―difference in life‖ highlighting the power of collective 

activism. Michelle‘s statement also captures the importance the girls felt that their work 

had within the larger movement. The girls‘ perspective of the collective nature of the 

girls‘ math club evidenced feminist and feminista notions of education and ways of 
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knowing, in which ―Latina communal relationships and issues‖ (p.7) form the basis of 

community change (Villenas et al., 2006).  

Summary 

These three features of the work of the girls‘ math club: working hard, taking care 

of the math, and working together, characterized the activity of the club and set the stage 

for the generation of each of the three counterarguments. As will become evident in the 

findings below, I argue that these features also contributed to the girls‘ enactments of 

critical mathematical agency in the project investigations, a discussion I return to and 

expand upon at the conclusion of this chapter. 

Digital Story Counterargument 1: Investigating District Savings 

Vane presented the first argument in the digital story referencing the letters the 

Mathematigals wrote and emailed to board members. In this particular counterargument, 

Vane and Margarita presented their findings related to how much of their total budget the 

district would save by closing the four schools. The district employees shared 

information regarding their budget and cost savings at several community meetings and 

made the information public on their website. One of the frustrations many community 

members felt was that the district had not fully investigated the costs of closing the 

schools nor had they researched alternative ways to reduce the budget. Yet the district 

repeatedly said that they wanted community members to come up with alternatives to 

closing schools. However, analyzing the budget required in-depth knowledge of 

accounting principles and district operations, which presumably the district employees –

but few community members- would have.  
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One of the tensions I experienced as facilitator was how to condense and simplify 

the budget information, while maintaining authenticity in order to ensure the girl‘s 

mathematical analysis was meaningful (based on actual data and therefore, valid). Much 

of the budget information was beyond my own comprehension and therefore, coming up 

with alternative solutions for saving the district money proved challenging. Ultimately, I 

identified a way of looking at the budget situation that would be mathematically 

accessible to the girls, yet remain true to the actual data. I presented them with the figure 

of the districts‘ total budget (~$400 million, which I rounded to the nearest $100 million 

in order to make the number easier to work with) and the total that the district estimated 

they would save by closing the four schools ($4 million). I presented this information to 

the Mathematigals at the start of a math club session and suggested that we could 

represent the projected savings as a percentage of the total budget, which the district had 

NOT done at the public forums. Upon discussing these large dollar amounts, the girls‘ 

did not have a sense of the proportion of the total budget those savings would provide. In 

this case, based on the girls‘ previous interest in the district‘s savings, I investigated, 

crafted and posed the mathematical problem for their possible investigation, which then 

became a part of a series of connected arguments the girls made for not closing the 

schools.  

One Percent is not Worth It 

Because of the cumbersome nature of the large numbers involved with this 

mathematical investigation, I provided significant scaffolding on determining the percent, 

including suggesting a strategy for representing the total budget with cubes and each 
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percent as a square on a grid. Although directing the girls to a particular strategy was not 

ideal in terms of developing conceptual understanding of percent (but better than 

providing a formula), given the complicated nature of the mathematics and time 

constraints, I chose to provide significant scaffolding for this particular investigation. 

Ultimately, this allowed Vane and Margarita to position their investigation within a more 

powerful argument to not close the school.  

Vane and Margarita worked with 400 cubes (each cube representing one million 

dollars for a total of the 400 million dollar budget) and a large 10 by 10 grid (with each of 

the 100 squares representing 1%) to determine the percentage. They distributed the 400 

cubes evenly amongst the 100 squares, resulting in four cubes (or 4 million dollars) in 

each square (1%). They then determined that the most the district could save would be 

approximately1% of the total budget. Upon finding this out, they expressed frustration. 

Considering the effects closing schools would have on communities and students, they 

argued that the district was being unfair. Vane and Margarita then crafted this argument 

in a letter to the board members, saying, ―Through our investigations we found you 

would only save about 1% of your budget. We don‘t think that‘s worth enough to close 

our school down.‖   

In this case, Vane and Margarita were motivated to determine the actual savings 

as a percentage of the district‘s total budget, and upon doing so, were eager to include 

this in a letter to the school board members and later in the digital story. The 

mathematical investigation of the savings resulted in a more informed critique of the 

district‘s argument which they then wanted to share with the voting school board 
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members. In fact, the girls felt that including mathematics in their argument substantiated 

their claims, going as far as saying they wished the district had proved their claims by 

making their mathematical investigations more transparent. Margarita explained her 

concern that the district was not being transparent, arguing: ―And we don‘t have proof of 

you guys [the district employees] doing it, so you guys should make a video of you guys 

doing [the math].They should tape, have a camera right there, showing what they are 

doing.‖  

We Found that First! 

Furthermore, Vane and Margarita‘s critique was validated through attention the 

school closings received in local media outlets. Several weeks after the digital story was 

shared at the board meeting, a local newspaper ran an article which included the 

percentage of the district‘s budget that would be saved by closing the four schools, 

positioning this as a small savings that did not warrant the closings. Margarita shared that 

she had come across the article.  

You know how we were saying the percentage? You know how they didn‘t write 

it in the newspaper but we found it out first? March 28
th

 they came out with the 

newspaper that says they‘re only gonna save 1% and we were like, ―we found that 

first!‖ 

 

Vane reiterated this point while reflecting on showing the digital story to the board 

members: ―As soon as we said 1% they were like- I saw them, they were all shocked.‖ 

Later, Vane reflected on the girls‘ involvement in the process, stating, ―We used a lot of 

math on [the investigation] and I think it made a big difference to the board members‘ 

mind.‖ Vane highlighted the importance she felt that this particular investigation had 

within the larger movement to save the school, and the value it was given in the 
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community. She also brought up an important aspect of developing a sense of critical 

mathematical agency, that of feeling that your voice is heard: ―When we did this Agave 

one, I felt like we could do whatever we wanted and that the board members are listening 

to us.‖ The fact that the issue was covered in local media in various forms (television, 

radio, and Spanish and English language newspapers) played a role in substantiating the 

girls‘ involvement and the importance of their work.  

Critical Mathematical Agency 

Several themes are exemplified in Counterargument 1 in relation to critical 

mathematical agency and the interplay between the critical and mathematical activity of 

the girls. First, the girls‘ desire to critique the district‘s claims about saving money by 

closing schools motivated the mathematical investigation of the savings. Mathematics 

became the basis and catalyst for formulating their critique within a letter to the board 

members, a demonstration of their critical mathematical agency. In this case, their desire 

to be critical of the district motivated the mathematical investigation, which in turn 

strengthened their critique. Second, hearing their mathematical argument within local 

media contributed to a sense of the authenticity and importance of their critique, with that 

critique being unique within the larger community movement. In this case, their 

mathematical investigation strengthened their sense that their critique mattered.  

Tensions and Possibilities 

Counterargument 1 also highlights several themes related to the tensions and 

opportunities that emerged during this work. In particular, tensions and opportunities 

related to the nature of the mathematics emerged because of the complexity of the 
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mathematics involved in the district budget. I felt the need to significantly scaffold the 

mathematics involved in determining the district savings because of the large, 

cumbersome numbers. I posed the problem, provided approximations of the figures as 

―friendly‖ numbers and provided representations with which to determine the percentage. 

Although this scaffolding allowed the girls to then engage in critique, I had to weigh 

sacrificing some possibilities for developing their understanding of percent, which I knew 

was limited for some of the girls and in some cases primarily procedural. Evidence of 

limited conceptual understanding of percent emerged when I observed a classroom 

activity of ordering numbers (percents, decimals and percents) and where students 

primarily relied on procedural understanding. In addition, when interpreting free and 

reduced lunch percentages of the student populations at the schools proposed for closure, 

the girls evidenced a variety of levels of conceptual understanding of percent, as 

illustrated in this excerpt from my field notes. To gain a sense of their understanding of 

percent, I asked what 100% of different numbers was, to see if they understood that 

percent was relative to a whole. This is a brief selection from my field notes that day: 

Vane thought that 100 percent meant 100 or close to it, when I asked what 100 

percent of 250 means. When I asked what 100% of 25 was (referring to that being 

their class size) Vane said it was all of them because that is what 25% was. 

Margarita knew it was all of both numbers. She also knew 50% was half. Zara 

talked about it being like money, knowing 50 was half and 25 was a quarter. 

(Field Notes, April 18, 2008) 

 

Their understanding of percent (at least 25, 50 and 100%) varied. However, despite this, I 

did feel that the girls engaged in mathematical reasoning and that because some of the 

numbers were originally estimations, I did not have to sacrifice the authenticity of the 

calculations they made when I rounded numbers, for example.  
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Finally, in retrospect we could have engaged in rich discussions that would have 

furthered the mathematical agency of the girls. The possibility of having a conversation 

about why percentage was a powerful tool to use in this case was not taken up. Having 

explicit conversations about how mathematics is used in society is a component of 

critical mathematics education (Skovsmose, 1990). We could have discussed how 1% 

framed the data in a way the actual numbers did not because it allows for relative 

comparisons, which I see as something that would further mathematical agency and 

interrogates the power of data representation. In addition, we could have looked for 

alternative places in the district budget where one percent of the budget could be saved, 

places that could be framed as less important than closing schools, for example. It is 

important to note these missed opportunities because they also reflect the untapped, rich 

mathematical potential of utilizing real contexts and creating curriculum around pressing 

community issues.  

Digital Story Counterargument 2: Rethinking School Performance 

The next segment of the digital story featured Zara reading a letter she emailed to 

a board member that summarized the results of an investigation of test score data. The 

analysis that follows describes how the girls developed the argument that challenged the 

district‘s labeling of Agave as underperforming, one aspect of which was represented in 

Zara‘s letter. I also focus on how mathematical investigations arose during the course of 

creating the argument and the forms of critical mathematical agency that emerged.  
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“Not Worth it” 

During one of our very first discussions related to the school closings, Margarita 

predicted there would be a connection between school performance labels and funding. 

She figured that because school performance was a factor considered in the school 

closings, schools that were low performing were somehow considered ―not worth‖ 

spending money on, which the girls set out to counter.  

At this point in the conversation, the girls‘ turned to outlining the factors about 

Agave they felt should be considered in deeming a school ―worthy‖ or high performing 

which they felt were not captured in test scores. Margarita brought up that some schools 

―are really high [achieving on tests] and all, but do they have things that prevent kids 

from going to bad places, from doing bad things? Here we do.‖ In an interview with the 

school principal, Michelle asked about this specific idea, finding out that if Agave were 

closed, students would be sent to Samota, a school that does not have an after-school 

program or an art program. The girls felt these programs were what made Agave unique 

and kept students safe. The girls also proposed going to Samota to ask about the 

resources and school environment. More specifically, they wanted to ask questions 

regarding whether the classroom space and class size would be sufficient to 

accommodate more students, if the teachers were nice, the amount of recess time, what 

the principal was like, and ―if the kids work[ed] hard.‖  
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Ultimately, these ideas informed the following survey
5
 question the girls designed 

to capture student perceptions of what makes Agave unique: 

 3. What makes Agave special (pick as many as you agree with) 

a. the teachers  

b. the students  

c. the memories  

d. our work that we‘ve done  around our school 

e. our programs that we‘ve enjoyed together 

f. other: ______________  

 

The girls indicated that they felt that their school‘s worth was determined by factors 

beyond test scores by including factors such as safety, community resources, and 

relationships in their survey. In the digital story Alma referred to the survey data 

generated by this question in citing the relationships students had with their ―nice‖ 

teachers as evidence of the uniqueness of Agave.  

“Look at the Second Graders!” 

Returning to our initial discussion of the district‘s use of test scores to determine 

school performance, the conversation then turned to a colorful display of bar graphs the 

administrators had posted on the wall of the math club room (where professional 

development also takes place), which depicted test score outcomes for each grade by 

individual student. These graphs were part of Agave‘s response to their first-ever 

underperforming label, which involved a school-wide assessment and intervention 

program to track individual student achievement on district standardized tests over the 

course of the year and in preparation for the state assessment. Each performance level 

                                                 

5
 See Appendix G for the full survey. 
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was a different color, from red (lowest) to yellow to green (highest). Individual student 

names were covered, but the names of each class were visible.  

While discussing the low-performing label given Agave by the district the 

previous year, Margarita jumped up and pointed to the graphs saying, ―How can they say 

we're unachieving if- look at the second graders, man!‖ (The bar graph representing the 

second graders was almost entirely ―green,‖ indicating that they had scored ―achieving‖ 

or ―highly achieving‖ on the most recent benchmark testing
6
). Michelle agreed, saying, ―I 

know, huh.‖ Michelle then continued this line of argument asking, ―What if they take off 

the 5th graders?‖ recognizing that if they removed the 5
th

 graders‘ scores (the lowest 

across all grade levels, evident in the lack of green bars), the performance label would 

likely be different. As she engaged in the mathematical practice of critical data analysis 

and interpreting data, Michelle began to craft a counterargument related to examining test 

score trends.  

“Most of the Time it’s the Boys” 

The conversation in the girls‘ group then turned to the reasoning behind the low 

fifth grade test scores (which is their own grade level). They attributed the lower scores to 

the behavior of boys in their classes. Alma described the boys‘ behavior in the following 

way, ―Well, most of the time the boys, they say bad words or sometimes they just behave 

good. Most of the times the girls don‘t get in lunch detention or they don‘t get in trouble. 

Most of the time it‘s the boys.‖ She described the boys‘ behavior as ―mostly disruptive 

                                                 

6
 Although the school‘s performance label is determined by scores on the yearly state standardized test 

(Arizona Instrument to Measure Standards), the district mandates quarterly benchmark testing on standards 

aligned with the AIMS test. Also, performance labels for individual students on the benchmark tests are 

parallel to the AIMS labels. 
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and throwing offensive language or sometimes even making faces at people.‖ Alma‘s 

perception of gendered classroom behavior was similar to the claims made by other 

participants. Because they knew the data came from their own classrooms, they 

interpreted the meaning of the data based on their own experiences.  

After the discussion, Zara decided to investigate the school‘s test scores on the 

district website. She sorted the data by gender, one of the options on the website. Based 

on her classroom experiences and her perception that the boys were ―in trouble‖ more 

often than the girls, she hypothesized that they scored lower on tests. She noticed that 

there were in fact discrepancies between the boys‘ and girls‘ test scores and that the boys‘ 

scores were lower. She then crafted her argument for the letter to a board member based 

on this interpretation of the data. She argued: 

I am writing you this letter to ask you not to vote to shut our school. I know that 

our school didn‘t do well in the AIMS test, but look at the girls‘ test scores; they 

are very good. As you can see, every year we keep going up or are almost the 

same. For example, 40.4% of the girls passed the AIMS test three years ago, and 

two years ago 54.3% of the girls passed the test. Three years ago 26.5% of boys 

passed the test and 2 years ago 40.4% of boys passed the test.  

Please think about these things when you vote on Tuesday. 

 

As evidenced in this letter, after our conversation about test scores and the meaning of the 

district giving Agave a low performing label, Zara investigated the issue in more depth 

by looking up test score data across several years. She then leveraged that interpretation 

to craft the argument in her letter. In other words, her analysis of test score trends, which 

involved the mathematical practices of prediction and data organization, analysis and 

interpretation, allowed her to engage in an informed critique of the rationale used for 

choosing Agave as a school for closure.  
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 Alma simultaneously worked on a representation of some of the data Zara 

described in her letter involving a graph in which the test scores disaggregated by subject 

(Reading-yellow, Writing-blue and Mathematics-yellow) to show the improvement in 

achievement over the course of three school years in both reading and mathematics. In 

order to include all of the relevant information in her graph, she reinvented a standard 

representation (i.e., a bar graph) that allowed her to make a convincing argument about 

changes in scores to the school board (see Figure 1).  

 

Figure 1. Alma‘s representation of test score distribution by subject and school year. 

This is a clear example of Alma exercising mathematical agency (in reinventing a 

standard representation) in order to inform her critical agency (contesting the 

performance label of the school). In fact, many of the arguments presented by school 

personnel were similar, contrasting the recent underperforming label with a series of data 

trends that demonstrated significant improvement.  
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Critical Mathematical Agency 

The activity during this investigation involved identifying potential 

counterarguments to Agave‘s performance label, investigating the issue with mathematics 

(in the form of a survey question and examination of test score trends) and leveraging this 

mathematical investigation to critique Agave‘s underperforming label. The girls‘ own 

experiences bolstered their sense of mathematical agency because the experiences 

allowed them to reframe the test score data in a way that supported and furthered their 

critique. Their critical analysis of data, involving the mathematical practices of 

argumentation in contesting the district‘s analysis of test scores and predicting different 

trends in the data based on their classroom experiences, evidenced critical mathematical 

agency.  

Tensions and Possibilities 

Several themes related to tensions and possibilities emerged in Counterargument 

2. Primarily, several discussions could have been made more explicit in order to further 

the girls‘ critical mathematical agency. First, we could have discussed how one can 

represent data in multiple ways and how this contributes to the story you want to tell, 

furthering their sense of how mathematics is socially constructed and can be used to 

oppress. This would have supported what Gutstein (2003) describes as changing student‘s 

orientation towards mathematics, an important component of critical mathematics 

education.  

Also, while the girls did promote the idea that their school‘s worth could be 

measured in ways beyond test scores, one of the investigations still used test scores as the 
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mathematical tool to challenge the underperforming label. This raises the issue of using a 

tool that you do not necessarily believe is the best measure of a school‘s worth, which is 

perpetuating the use of the very tools used by the dominant to oppress (Lather, 1991). I 

chose not to engage in a discussion of the message it sent to use test scores despite having 

challenged this form of assessment, and instead supported the use of multiple ways to 

represent the school‘s worth.  

Finally, I chose to not engage in an explicit discussion about gender as a social 

construct in terms of the blame the girls placed on the boys for their behavior in the 

classroom. Similar to Frankenstein‘s (1990) work with adults, the girls were seeing 

gendered roles as a problem with individuals rather than within social structures. I had to 

make a decision to continue with the mathematical investigations as they stood in order to 

focus on our investigations, rather than begin to interrogate the notion of gender as a 

social construct, which could have resulted in veering away from the mathematical 

activity at the time. These kinds of negotiations are inherent to the organic nature of this 

work (Turner & Varley, 2008; Turner, Varley, & Díez-Palomar, 2008; Turner et al., in 

press) and there is often not a clear or ―correct‖ response. Sometimes the mathematics is 

foregrounded and sometimes the critical is foregrounded.       

Digital Story Counterargument 3: The Walk to Samota 

The final portion of the digital story centered on the issue that if all of Agave 

students were to attend Samota, they would no longer be attending a neighborhood 

school. The fact that all of Agave‘s students would be transferred to the same school was 

described by the district superintendent as a ―seamless move.‖ The voices of community 
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members and conversations in the math club revealed that the move would be anything 

but seamless for the families of Agave. For one thing, the district did not take into 

account potential costs of busing students to schools. In addition, while busing is 

provided for elementary aged students that live more than 1.5 miles from their school, 

most of the students that live close to Agave (1.3 miles from Samota) would be left 

without school-sponsored transportation to Samota. Approximately half of the students 

that attend Agave walk to school, and for many of these families walking is their only 

available or preferred form of transportation (based on conversations with school staff). 

For many families, walking works for going to Agave because it is a primarily residential 

area and is close, while walking would to Samota would involve additional dangers 

(traffic, construction, busy streets) and a significantly longer walk.  

Identifying What is Unfair 

This initial discussion about the school closings highlights themes characteristic 

of the unique perspective the Mathematigals brought to the movement and their initiation 

of a mathematical investigation in order to counter the district. Prior to this part of the 

conversation, we had discussed community members‘ various arguments regarding the 

closures, one of which was opposition to sending students to Samota.  

Zara: Because if [the board members] don‘t want little kids to go 

walking to Samota. Even when it‘s raining, cars go fast by like that 

(indicates quick movement with hand) and it can get them soaking 

wet and they can get sick and all that.  

Elly
7
:  How far is Samota from here?  

Margarita: A really long way. 

                                                 

7
 Elly was one of two undergraduate research assistants who assisted with the math club, and she preferred 

for me to use her real name. 
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Zara:  It‘s all the way to downtown. 

Maura:  I think it‘s a mile and a half.  

Alma: But for me it‘s not a problem ‗cause I could just walk there. I live 

in [another] neighborhood. 

Elly:  So they‘re gonna have to walk all the students around here to-  

Maura:  They have to walk or be driven. If it‘s within- 

Elly:  A whole mile?        

Catalina: No buses. 

Maura:  If it‘s within two miles I think, they-
8
 

Zara:  You can go in car but if you don‘t have one, then- 

Maura:  -they don‘t bus. If you live within two miles they don‘t. 

Vane:  Some people take the city bus.  

Elly:  That‘s a lot. 

Vane:  Some take the city bus. My cousin takes the city bus by herself. 

Margarita: Even little kids too. 

Zara:  My friend does.  

Alma:  I take the city bus.  

Vane:  And she‘s in fifth grade.   

Catalina: That‘s why if I go there, my parents will always drive me so I 

don‘t have to worry. 

Zara:  They go by themselves. You go with your dad. 

Alma:  I know. 

Maura:  But not everybody can. 

Vane:  Yeah, my mom says I‘m probably gonna have to walk.  

Catalina: I know, you mean the people that already get there [walking] are 

gonna have to walk.  

Zara: But you have to pay [for the city bus] so they wouldn‘t have much 

money like that. 
9
 

Maura:  What do you mean? Oh for the bus, yeah.  

Zara: They‘ll be poor. Or you can go on taxi too. No, that would waste 

money too.  

 

At the start of this passage, Zara brought up concerns of safety for younger students, 

drawing on her own experience walking the eight blocks to and from school every day. 

Both Alma and Catalina connected the situation to their own circumstances in a different 

                                                 

8
 At this point, we had not investigated the actual policy ourselves, but were going by an estimation of 2 

miles provided by a school staff member. In reality, the policy is to provide buses for students that live over 

1.5 miles from their school. 
9
 In this city, public buses are not free to students, although there are discounts for low income individuals 

and schools can provide bus passes for some students.  
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way, saying that either they did not need to worry about a long walk because they were 

driven to school (Catalina) or they lived close to Samota (Alma). Zara and I contested 

this idea, pushing Catalina and Alma to think about the circumstances of other students 

who might walk to school by themselves. Zara demonstrated the mathematical practice of 

logical reasoning when she continued to think through alternatives such as the city bus or 

a taxi, and reasoned that these options could be out of reach financially for the families. 

She demonstrated a complex approach to problem solving and a heightened ability to 

consider the social context of the move to Samota, which was completely absent from the 

district‘s proposal.   

  During this conversation, several patterns arose with respect to critique of the 

district‘s proposal to close the schools and send Agave students to Samota. Through 

conversation, the girls showed concern for others, complicated the notion of a ―seamless‖ 

move, and connected the argument to their own experiences and circumstances. Although 

the conversation was not explicitly about mathematics, it formed the basis of the 

mathematical investigation of the walk to Samota that was presented in the digital story. 

The conversation then turned to what our next steps would be, and I suggested creating a 

video to document the strengths of Agave and proposed the idea of helping the school 

staff members who were organizing a neighborhood survey regarding the closures.  

Margarita: I have a really good idea. Cause, if we were to put- if we were to 

get our idea in the video, do you think they‘d play it on one of the 

board meetings? 

Maura:  Yes, definitely. 

Margarita: That‘s what I mean. We should, we should take, we should film us 

like going around saying what‘s great about [Agave], saying like 

pass by the teachers that are nice and stuff and then like ask- 

Zara:  That‘s not fair though.  
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Margarita: Ask them what they think and then go around this neighborhood 

and ask them what they think about the school closing and then I 

bet you it‘s gonna be a high number and then if you ask it and then 

if you just ask a whole bunch of people, then we can say how 

much people agreed that it shouldn‘t close. 

Vane:  And I bet you it‘s gonna be a little bit of people that disagree.  

Elly:  What do you think is not fair, Zara? 

Maura:  Yeah... what do you think? What made you just say that now? 

Zara:  Because it‘s not fair walking.  

Maura:  What do you mean?  

Zara: Cause if I live far and I have to go for another mile, I have to go 

like- I don‘t remember. 

Catalina: But she would have to walk a lot.  

Zara:  Well I have a car, but my dad would have to change me schools.  

Yeah, you‘re gonna have to get far, far, far and farther to this 

school that I have to drive.  And other kids have to walk. If they 

live like through Benson like me or like, something like that and 

they don‘t got money, then… 

Elly:  Even the little kids have to walk?  

All:  Yeah. 

Vane:  I saw a little girl walk to school and she lives farther than I do.  

Catalina: Even though if I go there I am sure I‘m not gonna have to walk, 

but I actually feel bad for the kids that do have to walk. Because if 

they do live like, how many miles away did you say? 

Maura:  I think it‘s two miles. 

Catalina: If you live like farther than two miles, and even if they‘re little kids 

and they can‘t be driven, it‘s gonna be a long walk. 

Margarita: Yeah,  

Catalina: And I‘m gonna feel real, real bad for them. I do right now.  

…… 

Margarita: I have something to add about what [Zara] said. (Margarita points 

to a small map of the school boundary) Because from here, right, 

like this area to Samota it‘s two miles but imagine the people who 

live farther? It‘s like five or six.  

Zara:  Or more. 

Maura: Yeah, for people that live in the Southern edge of Agave, of the 

boundary, and they would go to Samota. I mean, some kids would 

have to be bussed. 

Vane:  I already live three miles. Remember that? From my cousin. We 

can, we‘d have to walk in a group, that‘s what my dad said. 

Michelle: From the south all the way to Samota is three miles, remember 

that? 

Zara:  Maybe they can pick schools other than Samota.  
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During this segment, Margarita began to propose plans for a digital story to present to the 

school board, demonstrating her knowledge of who our audience needs to be in the case 

of the school closings. However, Zara cut in with, ―That‘s not fair though.‖ Zara 

indicated she was still thinking about the walk to Samota and made connections to her 

own situation of living far from Agave. During this conversation segment, Catalina 

shifted from her earlier stance of not needing to worry about the walk because she would 

always be driven, to claiming that despite being driven, she felt ―real bad‖ for those that 

did not have that option.  

Although during our initial conversation above, the girls were not posing 

mathematical problems in the sense of specific questions they could investigate using 

mathematics as they were posed, yet they were posing questions which had the potential 

to lead to more specific mathematical investigations that could generate strengthened 

arguments (e.g. Turner et al., in press). For example, in the above conversation about the 

distance from Samota to Agave, Margarita responded to the question of how far apart the 

schools are with, ―A really long way‖ and Zara said, ―It‘s all the way to downtown.‖ I 

responded in a way that pushed quantification of the walk, ―I think it‘s two miles.‖ The 

quantification was useful to begin to understand the situation in a more mathematically 

precise way (distance in terms of blocks or miles, rather than a relative statement of ―a 

really long way‖). At the same time, their perceptions of the walk as ―long‖ and ―all the 

way to downtown‖ were important in them being able to conceptualize of the context of 

what evolved into a mathematical problem to investigate: How far is Agave from Samota 

and how long would it take to walk that distance? As a facilitator, I had to actively listen 
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to their ideas in order to encourage such quantification or other factors (such as timing 

our walk to Samota or graphing survey results with an appropriate representation) that 

could more easily lead to problems that could be leveraged to counter the district‘s 

argument, even by utilizing the district‘s own policies. 

The Mathematical Investigation 

Discussing this issue during the girls‘ group, we decided to investigate the walk to 

Samota in several ways. We took the walk between the two schools ourselves and 

documented it with video, photos, and by timing the walk. We then used this information 

to develop an informed critique of the ―ease‖ of closing Agave. By actually taking the 

walk themselves, the girls were able to enhance their in-depth mathematical analysis with 

their own ―testimonios‖ of the walk.  

The first information shared in the digital story regarding the walk was about the 

safety hazards encountered along the way. In the video, Michelle described the potential 

hazards young students would face, such as a major intersection along a four lane 

thoroughfare and construction along the route, all documented in photo and video. For 

example, at the time of our walk, the sidewalk disappeared near a construction site and a 

construction worker escorted us across the road. In addition, much of the walk was along 

this busy thoroughfare, through a business district and several abandoned buildings, 

rather than near residences, which the girls saw as problematic (see Figure 2 and 3).  
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Figure 2 and Figure 3. Hazards along the walk from Agave to Samota. 

 

The photos, video and their first-hand description of the walk created a powerful 

testimonio to support the subsequent mathematical investigation. Upon returning to the 

school, the girls analyzed the time it took to walk and determined our average walking 

rate. I introduced a transparency of a street map of the area, which included both Agave 

and Samota. We projected it on a wall and traced the map in order to have a large 

projection of the area to analyze.  

Mathematical analysis of the walk.  The girls began the analysis of the walk by 

counting the number of blocks from Agave to Samota. They negotiated how to interpret 

the map, in terms of what to count as blocks and where to begin and end the counting. It 

took us around 40 minutes to walk the 13 blocks, including stopping at intersections and 

construction areas. Using a variety of strategies, the girls determined their average 

walking rate per block. For example, Margarita started by stating that it was a division 

problem. Zara began to draw a long rectangle divided into smaller rectangles to represent 

the thirteen blocks (see Figure 4, below).  
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Figure 4. Zara‘s representation of the walk to Samota. 

She then predicted it would take two minutes to walk each block and wrote a two under 

each of the thirteen blocks to test this prediction. Presumably, she was able to come up 

with a reasonable estimate and accurate model to use to determine the solution because 

she had the experience of making the walk and utilized her number sense. Zara then 

added up these twos, determining that at that rate, our walk should have taken 26 

minutes, which was under the actual time. Therefore, she predicted the walk would take 

about three minutes per block, which she then modeled and determined that three minutes 

was an accurate estimation of the walking rate. Although the total was 39 minutes at this 

rate (instead of 40), she reasoned that some of the extra minute could have been used to 

take photographs and videotape, and so three minutes per block was a reasonable 

estimate of the actual rate. Zara‘s mathematical activity involved the diverse 

mathematical practices of estimation, reasoning about a solution, computation, 

representation and justification of her solution strategy. 
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A Survey of Transportation Needs at Agave 

Around the same time, the girls conducted a survey of selected students at Agave 

(see Appendix G for full survey). They intended to utilize the information to strengthen 

their argument to keep the school open. Convinced that a survey would generate a 

compelling argument to not close the school, Margarita said, ―If you just ask a whole 

bunch of people [what they think about the school closing] then we can say how much 

people agreed that it shouldn‘t close.‖ Vane contended that this would be powerful 

because, she predicted, ―I bet you it‘s gonna be a little bit of people that disagree.‖ We 

then began the process of deciding on questions, crafting, conducting and analyzing the 

survey. The first question on the survey related to how students traveled to Agave, based 

on Alma saying: ―Wait, I got a great idea. How about we put up the number of kids who 

walk to school, take the bus and who have their parents drive them to school?‖ Based on 

their knowledge of students in their own classrooms, the girls predicted that the majority 

of students walked to Agave.  

After the girls surveyed the fourth and fifth grade students at the school, they 

plotted the locations of the houses students had reported on the enlarged map. They then 

calculated how many blocks each of these locations were from Samota and the estimated 

walking times for each of these locations based on our own walk. Following my 

suggestion, they then used a line plot to represent the spread of all of the walking times 

(see Figure 5).   
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Figure 5. Line plot of time to walk to Samota (in minutes). 

The collaborative process that ensued in order to organize and represent the data 

illustrates the nature of the mathematical activity that characterized much of the project-

related investigations. For example, Michelle created a list of all of the intersections 

reported by students indicating the locations of their homes, Margarita and Vane located 

these intersections on our wall map of the neighborhood, and all of the girls determined 

distances and calculated potential walking times to Samota based on their estimated 

walking rate.  

An interesting interaction occurred during this investigation exemplifying this sort 

of collective generation of mathematical ideas. Margarita again used what could be seen 

as the most ―efficient‖ strategy, multiplying the distance (in blocks) by three, our 

determined walking rate. Alma, however, drew a T-chart with 24 rows (representing 24 

blocks from an intersection where a student lived to Samota) in one column to represent 

the blocks, and three tallies in each row of the second column to represent the walking 

rate (see Figure 6).  
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Figure 6. Alma‘s T-chart representing blocks and minutes of walk. 

When Alma shared her strategy with the other girls, Margarita remarked, ―That's really 

smart. I wouldn't- didn't think of that at all. 'Cause it's simple and it's easy.‖ Although 

Margarita‘s own solution was more abstract because she did not represent each part of the 

problem, she thought Alma‘s strategy was ―easier‖ because it clearly accounted for each 

block and the minutes it took to walk each block. Margarita felt this helped with 

evaluating the reasonableness of the solution, an important mathematical practice. 

Looking at the strategies through a lens of sophistication, Margarita‘s strategy could be 

seen as reflecting a more advanced understanding of multiplication and the idea of rate 

(which is somewhat complex for her grade level), yet Alma‘s strategy was appreciated by 

Margarita as allowing for more direct evaluation of the solution. Sharing and valuing a 

variety of solution strategies also allowed for the collective generation of the girls‘ 

walking rate.  

 In the digital story, Margarita presented these findings in the following way: 
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Well, we are going to talk about the line plot we made that represents how long a 

person needs to walk from their residence to Samota. We did the math and we 

came up with 13 blocks to Samota from Agave. We made a map as well. Each 

block was average three minutes so for example a person who lives on 33
rd

 Street 

would have to walk an hour. That‘s a lot of time, so we are very concerned about 

that. 

 

Catalina continued with, ―Lots of students would have to walk a lot. Students usually last 

about five to ten minutes to get to Agave. Now if they would have to go to Samota most 

would have to walk 40 minutes to one hour.‖  Catalina described how the walk would be 

a significant shift for families who might only have to walk ―five to ten minutes‖ to get to 

Agave, which she contrasted with the data in the line plot which revealed that the mean 

walking time to get to Samota would be 55 minutes. The argument integrated social 

concerns into the mathematical analysis of the walk. The line plot represented the 

culmination of data collection, organization and representation carried out by the 

Mathematigals, involving a variety of mathematical practices and concepts.  

In the subsequent section of the digital story, Margarita reported her prediction of 

how many students would be walking to Samota based on the form of transportation to 

Agave used by the sample of surveyed students. Because half of the surveyed students 

reported that they walk to Agave, she predicted that half of the entire Agave population, 

or about 130 students, would also walk to Samota. This particular portion of the digital 

story highlights engagement in the mathematical practices of collecting and analyzing 

survey data, interpreting results, and predicting based on these results. Finally, she 

leveraged this information to consider unforeseen costs of moving students to Samota, in 

that busing would need to be provided for some students. On several occasions, the girls 
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similarly indicated a critical stance toward the closings by foreseeing costs or additional 

issues that the closings would cause, such as overcrowding and the subsequent adverse 

learning conditions at the receiving school. By leveraging the mathematical results and 

predicting the impact of certain decisions (drawing on their knowledge of the 

community), they critiqued the notion that moving students from Agave to Samota would 

be ―seamless.‖  

Critical Mathematical Agency 

Several themes related to critical mathematical agency emerged in the walk to 

Samota investigation. First, the authentic context supported their critique of the district 

argument and their mathematical analysis. The girls‘ drew upon their first-hand 

experience of the walk and the transportation needs of students at Agave to critique the 

district‘s notion of a ―seamless‖ move to Samota. They also drew upon these experiences 

to further their mathematical understanding, by using the context to formulate solution 

strategies (i.e. Zara drawing a representation of the thirteen blocks between the two 

schools). The girls felt they were experts in relation to the walk and the transportation 

situation, which strengthened their sense of critical agency to counter the district‘s 

proposal. Their social concerns were substantiated by their mathematical analysis, 

furthering their sense of critical mathematical agency.  

Tensions and Possibilities 

Several tensions and possibilities emerged in terms of my role as facilitator within 

the walk to Samota investigation. In particular, this case highlights the facilitator‘s role in 

pushing the mathematics in order to encourage critical mathematical agency (Turner et 
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al., in press). The conversations we had as a group in order to determine our plan of 

action did not always involve posing questions in a form that could be answered 

mathematically. Often, as a facilitator I had to push the girls to think about specific ways 

we could pursue quantification in order to contest the district. For example, when the 

girls began to think about the walk from Agave to Samota being ―long,‖ I pushed them to 

think about precise distances and encouraged the group to calculate a rate for walking 

when we took the walk ourselves, due to the fact that the district policy for providing 

busing was based on precise distances. This allowed them to then draw upon that 

experience to further their critique of the district.  

This negotiation of when to push the mathematics highlights another theme of 

deciding on what investigation to pursue. There was a great deal of planning and 

investigating I did as a facilitator in order to provide for accessible mathematical 

investigations. However, because I wanted to be true to the girls‘ ideas, this often meant I 

had to prepare for an investigation between sessions. This brings up the tension of being 

able to pre-plan a mathematical investigation with sufficient time to attend to the 

mathematical and logistical needs, while remaining open to the ideas that emerged in our 

conversations. This sometimes meant opportunities for certain mathematical 

investigations or conversations about social issues were sacrificed, a tension discussed by 

Gutstein (2003) and Turner et al. (in press) as inherent to work on integrating 

mathematics and social justice. In retrospect, I see places where I could have further 

supported their mathematical agency with a stronger focus on mathematical concepts, 

potentially overlooked because of the brief time to plan between sessions. At the same 
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time, the opportunity for the girls to pose questions to investigate allowed for situations 

in which one question generated multiple other questions, which I see as an important 

aspect of a learning environment where power is distributed amongst participants, rather 

than with the teacher (Boaler, 1999). Freire (1970/1993) also stresses this as an important 

aspect of critical education in which questions lead to further questions, or what he 

terms,‖ generative themes.‖ 

The Mathematigals‘ Enactment of Critical Mathematical Agency 

In this concluding section, I explore the various ways in which the Mathematigals 

enacted critical mathematical agency in relation to the counterarguments presented in the 

digital story and highlight the interplay amongst the critical and the mathematical activity 

during the investigations. I see their primary forms of enacting critical mathematical 

agency as resistance, research, and (re)authoring, which I define below. Finally, I 

explore themes related to what features of the learning environment facilitated the 

enactment of these forms of critical mathematical agency, namely integration of critical 

funds of knowledge, collective activity and activism, and relevant, community-based 

contexts.  

Transformational Resistance 

 “We argue that transformational resistance framed within the tenets of a CRT and 

LatCrit framework allows one to look at resistance among Students of Color that is 

political, collective, conscious, and motivated by a sense that individual and social 

change is possible”  

(Solorzano & Delgado Bernal, 2001, p. 320) 

The essence of critical education involves individuals coming to understand how 

social structures are organized to oppress, critiquing or resisting those structures, and 
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ultimately working to transform them. Solorzano and Delgado Bernal (2001) identify 

resistance strategies as transformational when informed by understanding and critique of 

social structures and aimed at transformation. In addition, they describe transformational 

resistance as agency motivated by social justice and critique of oppression. When this 

enactment of agency involves utilizing mathematics as a tool to better understand social 

structures or to inform one‘s critique, I see transformational resistance as a form of 

critical mathematical agency. 

As is evident in the data, the girls engaged in what Yosso (2000) described as 

―proving them wrong‖ in outwardly opposing the district arguments for closing the 

school. Yosso (2000) describes this need to ―prove them wrong‖ as motivating students 

toward critiquing systems of oppression and seeking social justice, which parallels the 

origination of each of the counterarguments within our conversations in the girls‘ club. 

The girls not only resisted the district arguments, but this resistance motivated them to 

provide counterarguments to the district‘s plan for school closures. Building upon critical 

race and LatCrit theoretical perspectives (Delgado & Stefancic, 2001; Solorzano & 

Delgado Bernal, 2001), I frame the Mathematigals‘ resistance during the SOS project as 

acts of transformational resistance because their critique of the district proposal was 

informed by their investigations of what they felt was an unfair proposal to close schools 

and their knowledge of the social context. For example, in Counterargument 3, the girls 

resisted the notion that moving students from Agave to Samota would be seamless, 

drawing upon their own experiences, investigations and critical knowledge of the needs 

of the community. I see this resistance as enacting critical mathematical agency because 
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they drew upon their critical knowledge of the community and their mathematical 

investigation to challenge the notion of ―seamless.‖    

Research 

 The second way the girls enacted critical mathematical agency involved their 

engagement in research in order to further their critique of the district‘s arguments. Their 

research involved conducting investigations, often in the form of collecting and 

representing multiple forms of primarily mathematical data. For example, in 

Counterargument 1 the girls critiqued the district‘s idea that the school closures were 

necessary in order to save money, which led to their enactment of critical mathematical 

agency in the form of mathematical research into the actual savings. In conducting this 

research into the savings, they strengthened their initial conviction that the savings were 

―not worth it,‖ and felt compelled to include this mathematical representation in letters to 

the board members. Similarly, in Counterargument 2 when the girls conducted research 

into finding alternative ways to analyze Agave‘s performance, this was an example of 

enacting critical mathematical agency in the form of research that involved mathematical 

analysis and interpretation of data. 

 Participatory action research involves stakeholders engaging in conducting 

research regarding social issues and leveraging this research to engage in action aimed as 

societal transformation (Cammarota & Fine, 2008). Because the girls engaged in 

collective research related to the school closings, resulting in forms of action against the 

school district proposal, I consider the particular research we engaged in participatory 

action research (PAR). This research was primarily in the form of conducting 
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mathematical investigations in order to inform and ultimately strengthen their critique of 

the district‘s proposal.  

(Re)authoring 

 The final form of critical mathematical agency the girls enacted was in 

(re)authoring social structures. Similar to Turner‘s (2003) notion of the enactment of 

critical mathematical agency as authoring and positioning, the girls in this study 

leveraged their mathematical investigations to both re-author and author themselves and 

their worlds. From a feminist perspective, including or centralizing girls‘ and women‘s 

perspectives of society speaks to both countering the dominant regimes of truth which 

organize society, AND to engaging in writing new truths (Lather, 1991; Villenas et al., 

2006; Walkerdine, 1998). Therefore, I utilize the term (re)author because this form of 

agency both critiques current social structures (re-authors) and honors women authoring 

their own truths. The district defined aspects of their proposal to close the schools in 

certain ways, and the girls re-authored those aspects in ways which centralized their own 

investigations, analysis and experiences. Although all of their counterarguments were by 

definition countering the district arguments, they also presented new and alternative ways 

to represent the various aspects of the school closures (authoring). 

For example, in Counterargument 1 the girls made the case that the budget 

savings were not worth closing Agave. They leveraged mathematics to re-author the 

district argument that the closings were necessary. In addition, in Counterargument 2, the 

girls re-authored Agave‘s performance label by using a graphical representation of test 

scores disaggregated by gender to demonstrate test score improvement. Further, the girls 
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leveraged survey results to author their own notion of school performance as evidenced 

in factors such as safety, community involvement and relationships with teachers. 

In Counterargument 3, the girls (re)authored the notion of a seamless move to 

Samota by leveraging their own knowledge of the needs of the community and the results 

of their mathematical investigations to define what the move would mean for the families 

of Agave. This re-authoring was a form of enacting critical mathematical agency because 

it involved infusing the mathematical argument with social concerns, such as the safety of 

the route to Samota. From my perspective, in doing this the girls are redefining what it 

means to do mathematics and how mathematics is utilized in society, countering the 

notion of mathematics as a ―neutral‖ endeavor (Skovsmose, 1990; Walkerdine, 1998). In 

addition, if we are to see the experiences and stories of Latinas AS education (Villenas et 

al., 2006), the digital story is an example of the girls authoring what mathematics 

education could be.  

The Interplay between the Critical and the Mathematical 

The above description and analysis of the main counterarguments presented in the 

digital story and the enactment of critical mathematical agency captures how the critical 

and mathematical simultaneously drove the investigations, activities and practices of the 

girls in this setting. My original intent was to focus on the interplay between 

mathematical and critical agency, examining the ways in which enactment of critical 

agency supported mathematical agency and vice versa. However this proved to be 

challenging because the mathematical nature of the district arguments was the starting 

point for the critique and the investigations. As a result, the lines between the enactment 
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of critical and mathematical agency were blurred because they were often simultaneously 

supporting one another. Often the girls‘ critiques involved challenging the mathematical 

representation provided by the district, which then led to further investigations involving 

mathematics. For example, when the girls critiqued the labeling of Agave as 

underperforming, they were motivated to conduct a survey to capture an alternative 

representation of Agave‘s performance. This survey involved collecting, analyzing, 

representing and interpreting data. Also, enactment of mathematical agency often 

involved drawing upon the critical knowledge of the community. In the case of the walk 

to Samota investigation, the girls‘ leveraged their mathematical analysis of the walk and 

their knowledge of their community needs when they argued for why the district was 

wrong in calling the move ―seamless‖. The enactment of critical and mathematical 

agency emerged in concert in many cases, indicating one would possibly not emerge in 

the same way without the other.  

What is particularly important to note about the interplay is that in this case, 

mathematics formed the basis of the unique role the girls took in participating in a 

community movement and strengthened their overall voice within the movement. Part of 

this is due to the fact that the district used mathematical arguments (i.e. test scores as 

indicative of underperformance) and also that we were part of a math club. My agenda as 

a mathematics educator was to connect mathematics to our engagement in the community 

movement. The district arguments being mathematical shaped the nature of the 

mathematics that occurred (a focus on operations and mathematical practices such as data 

analysis and interpretation, rather than mathematical practices such as logical reasoning, 
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which are often absent in school mathematics). In retrospect I could have done more to 

highlight the less typical mathematical practices we engaged in, such as reasoning, 

argumentation and critical analysis of data, which would have helped in expanding the 

girls‘ perceptions of mathematics. 

 In addition, mathematics played a particular role throughout the movement that 

reflected a role of mathematics in societal discourse as being given status or being seen as 

a necessary tool for proof (Ernest, 1991; Skovsmose, 1990). Michelle spoke to the power 

of using mathematics as a tool for making change in reference to the projects, stating: 

If you just write a letter, I don‘t think they‘ll do anything. They won‘t take you 

seriously. But if you actually use numbers and math and they see what kind of, 

what they‘re saving, then they might change their minds and stop and think of not 

tearing the school down. 

  

Michelle‘s statement clearly speaks to her sense that mathematics played a role in the 

enactment of the girls‘ critical agency, in other words, her sense of critical mathematical 

agency. Michelle‘s idea reflects a larger pattern in the data as referenced in the 

counterarguments, in which she sees mathematics as a tool to be leveraged in making 

change. Using mathematics in this way contributes to the Mathematigals‘ informed 

critique of the district‘s proposed school closures. In fact, Michelle claimed that including 

mathematics in an argument strengthens or legitimizes one‘s voice, reflecting the general 

sense of all of the girls that they had a unique voice within the larger community 

movement. At the same time, I recognize that Michelle‘s statement also reinforces the 

elevated status that mathematics holds in society (Skovsmose, 1990), in saying that just a 

letter would not have been enough to change the school board members‘ minds. She is 

sharing her perception of the seriousness the argument is given because it contained 
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mathematics, which then reinforces the dominant paradigm of mathematics being the 

only valued form of proof. However, there were other instances, such as in defining their 

school achievement in ways other than through test scores, where the girls demonstrated 

that they did not need to utilize mathematics, but still felt they had a legitimate argument.  

Features of the Learning Environment that Facilitated Critical Mathematical Agency 

This final section synthesizes features of the learning environment that facilitated 

the girls‘ enactment of critical mathematical agency. The primary themes that emerged 

from the data were: 1) The importance of drawing upon the critical funds of knowledge 

of young people, 2) The importance of collectivity in doing mathematics and within 

community movements, and 3) The importance of authentic, community contexts for 

critical mathematics education.  

The Importance of Drawing upon Critical Funds of Knowledge  

 Learning from the past.     The digital story began with a photo of the front of the 

school, taken by Margarita for a project documenting what was important to her. The 

photo was taken from an alley behind Margarita‘s house, where it empties onto the street 

that runs the front length of the school. Barely visible in this photo is the name of the 

school etched above the door frame of the original school building, founded in 1921. The 

fact that the school was established in 1921 evolved into one of the arguments made by 

the girls in terms of the long presence of the school in the community. In fact, calculating 

how long the school had been open was one of the first mathematics problems that arose 

during our initial conversations about the news of the school closure proposal. Alma 

determined that the school had been open for 87 years, which prompted a rich discussion 
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about the fact that many Agave students had several generations of family members who 

had attended Agave. Describing her own family history of attending Agave and its 

importance to her, Camila
10

 shared: 

It's kind of cool because my grand-, my nana, well my step nana, she's 80-

something and when she was born it was still, they barely built [Agave] or 

something like that, or [the school] was like three years older [than my nana]. 

 

Camila then named all of her family members, including her parents and grandmother, 

who had attended Agave. Vane had a similar family history of generations who had 

attended Agave. Vane and Margarita later included the following in their letter to the 

board members, ―Vanesa‘s grandmother is 80 years old and she went to Agave School. 

She has many memories and she is also concerned about the school closing down.‖ These 

quotes illustrate a recurring rationale used in arguments by participants and other 

community members against closing the school, involving generations of family 

members attending Agave and the sociohistorical importance of the school in the 

community.  

Upon sharing that her grandmother had attended Agave when it first opened, 

Camila brought up the notion that past generations who have attended Agave may have 

been through a similar experience of trying to save their school from being closed. She 

said, ―And I wonder if [they] ever wanted to close it before, but they didn't.‖ Margarita 

returned to this idea, reinforcing that the girls could tap into the knowledge of older 

generations as a resource for saving their school: 

                                                 

10
 Camila only attended two sessions during the second semester (SOS project semester) and so she was not 

represented in the Mathematigals chapter (Chapter 5). 
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You know how she knows the history and probably, if they did try to close it 

when she was, if she was in the school and they tried to close it, and then 

probably, she probably helped, or maybe she didn't. But she could probably say 

we can, we can stop it from happening again. 

 

Sharing that several of the girls had family members who had attended Agave prompted 

this recognition that there could be critical funds of knowledge in their own communities 

and families about what to do in a situation such as a school closure. Along with the girls‘ 

own ideas for action regarding the school closures, parents of the Mathematigals, school 

staff, and other community members generated a wealth of ideas for making change.  

Through conversations with several parents, or in the testimonios (González, 

2001) of the girls, it is evident that these girls come from families who are aware of 

structures of oppression, which informs social critique and even action to make change. 

Examples of such social critique included references to structural oppression such as 

racism. Similarly, their daughters‘ critiques sometimes included references to an 

understanding of the role of racism and sexism in society. One specific example of 

familial critical funds of knowledge was when one girl‘s mother spoke passionately and 

at length at a parent meeting to organize against the school closings. She presented ideas 

such as creating a human chain around the entire school as a public statement of the 

community support for the school, advocating for the low-income community and the 

impact the closings would have on the families. She also urged other parents to attend 

meetings despite it being a challenge for them, recognizing that many worked several 

jobs, and taking time off would be a sacrifice.  

Preparing for the future.   Another aspect of integrating critical funds of 

knowledge into learning environments is recognizing that communities are continually 
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generating knowledge for future generations. In this study, the girls recognized that their 

own participation in the movement would lay a foundation for future generations 

confronted with the same possibility of school closure. Margarita spoke of the importance 

of speaking up against the closures, stating: 

It‘s like you‘re being a role model for so many people. And you‘re showing them, 

you‘re showing them that if you, if you speak up you can make a difference. And 

then by doing this, we can actually make a difference. And then if it ever comes 

across when we‘re not in this school anymore and it happens again, they know 

what to do.                                                                           

 

Margarita‘s statement captures the idea that the critical funds of knowledge generated by 

their experiences with making change are a potential source of informed critique and 

activism for future generations. From a feminista perspective (Villenas et al., 2006), 

Margarita described the ―living theory‖ regarding confronting oppressive social 

structures as they play out more locally in policies and subsequent practices (such as 

cutting public education funding) that the girls would generate and could form the basis 

for the education of future generations. This recognition of their own role in generating 

important knowledge for future generations supported their sense of critical mathematical 

agency to engage in the process of using mathematics to make change. 

Connections to previous work.   These examples highlight the wealth of critical 

knowledge present in communities who confront various forms of inequity on a regular 

basis and the potential value of integrating this knowledge in critical educational settings. 

From the standpoint of critical race and feminist theory, experiences of low income 

communities of color in confronting inequity are essential sources of knowledge about 

social change. Critical race theory purports that resistance to ascribed social structures 
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(such as school district policies) is transformative when informed by critique (Brayboy, 

2005; Solorzano & Delgado Bernal, 2001; Villenas & Deyhle, 1999), which positions a 

community‘s critical understanding of social structures as an important source of 

knowledge. These critical funds of knowledge were essential to the girls‘ participation in 

the community movement. In the SOS project, the girls repeatedly drew upon their own 

critique of social structures (such as test scores as a measure of a school‘s worth) in order 

to enact critical mathematical agency. 

The Importance of Collectivity  

A pattern that emerged in the girl‘s reflections on the project was that the 

collective nature of the activity within the club and within the community-wide 

movement contributed to their sense of critical mathematical agency. This sense of 

critical mathematical agency emerged in their belief in the power of collective 

mathematical activity and the power of collective movements as a vehicle for social 

change.  

Collective mathematical activity with a purpose.   In the case of the girls‘ math 

club, the ultimate goal in the educational setting was to thoroughly investigate situations 

in order to construct powerful counterarguments to convince the voting board members to 

not close the school. This involved mathematical investigations, but the mathematical 

result was not the ultimate outcome of the activity, as it often is in a classroom. This 

sense that the mathematical activity served the purpose of crafting the collective girls‘ 

club arguments and contributed to the community movement drove the collective nature 

of the mathematical activity and supported the girls‘ enactment of critical mathematical 
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agency. In addition, the girls highlighted the need to articulate and make transparent their 

mathematical activity, as evidenced in their critique of the district not having done the 

same. The authenticity and urgency of the situation encouraged the mathematical practice 

of communicating mathematical ideas that is so highly valued in classrooms as reflected 

in the NCTM standards (National Council of Teachers of Mathematics, 2000).  

Having conversations in the girls‘ group to identify subsequent mathematical 

investigations exemplifies the collective nature of the mathematical activity in the club. 

Their larger questions, such as ―How can they say we are un[der]achieving?‖ led to 

multiple ways to approach the problem and participate in problem solving, inclusive of 

students with a variety of mathematical experiences. For example, Zara‘s argument to 

look at test scores over time was then referenced by others in the group and was included 

in the digital story. At the same time, the girls outlined ways in which the school‘s 

performance could be interpreted as achieving besides through test scores, furthering this 

critique. Having multiple students contribute to the larger counterargument allowed for a 

collective sense of arguing against the closures. This supported the critical mathematical 

agency of all participants, rather than solely those most often positioned to be successful 

in the traditional classroom.   

Michelle described the nature of the collective activity of the club in the following 

way, ―The girls‘ math club has taught me how to work with other students and how to use 

teamwork. As a reward we have been given verbal praise.
11

 We have been working hard 

                                                 

11
 Michelle is referring to an all-school announcement the principal made one day about the girls‘ math 

club project being featured on a local PBS television station. 
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and we are proud of it.‖ As was characteristic of most of the girls‘ descriptions of their 

work, Michelle positioned the club as a collective by using ―we‖ to describe their work. 

She specifically described the mathematical work of the girls by saying, ―If it‘s too much 

work that you have to do, you can always have a person help you.‖ She further elaborated 

on the benefit of collective versus individual mathematical activity in the following 

statement: 

It feels kind of cool because other people get to share their ideas and what if you 

didn‘t come up with those ideas? Like other people share their ideas and if you 

just like keep it to yourself it‘s just like how is this problem going to work right 

now, and if it doesn‘t work then I figure I get the wrong answer.   

 

Vane similarly described the importance of collective mathematical activity stating, 

―when you work together and you find out what their strategy is, you might be interested 

in that one and you might find a new way to do it.‖ She highlighted the benefits of a 

collaborative learning environment and being able to learn from your peers, a theme 

reflected in several of the girls‘ interviews and reflections.  

This sense of a collective in terms of the generation of the mathematical 

arguments and the distributed authority that comes along with it is in contrast to the 

pervasive perception of the field of mathematics. This perception of mathematics as a 

body of knowledge passed from the teacher to students is often a barrier to students 

experiencing a sense of mathematical agency (Boaler, 1997).  

Collective activism.     Also significant was that this struggle to keep the school 

open was a collective movement within the broader Agave community. I contend that 

because our work in the club was seen by the girls as a part of a larger movement, this 
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supported their enactment of critical mathematical agency. The theme of this being a 

community struggle was communicated in various ways. 

The following article excerpt from a local weekly newspaper (Herreras, 2008) 

further characterized the collective nature of the struggle at Agave, which several 

journalists saw as different from the community movements at the other three schools 

(whose population of students are majority-White and from middle class families): 

But the events just before a March 18 public hearing at Agave Elementary School, 

in the heart of [the city], were, in fact, all about politics. A rally was called to 

order by retired County Supervisor, who was flanked by his daughter, [the city] 

Mayor, and protégé/county Supervisor, who was toting his young son David on 

his shoulders. Also in the group: state Rep. and City Councilman. The politicos 

were surrounded by almost 600 parents, children and community members on the 

school steps, wearing "Save Agave School" T-shirts and "I Vote" buttons--a 

reminder to voter-fearing politicians and school-board members that, yes, school 

closures have political consequences. [The county supervisor] joked with the 

crowd, speaking in half-Spanish and half-English that he came out of retirement 

to fight for Agave. The crowd, holding signs like "Agave Por Vida!" and "Our 

School Is the Heart of Our Neighborhood," cheered him on. The reach into the 

community even brought out [the] Father [] of the [local] Church to do a blessing 

in the midst of Easter Holy Week. "It's very wise to call upon divine intervention, 

always, anytime," [Father] said. After giving each politician a moment to speak, 

[the county supervisor] shouted into the microphone: "Tonight, we need to fight. 

... We need to be loud. ... Go in there, and tell them how you feel. Don't be 

afraid." Then [he] directed the crowd to form a human chain around the main 

school building before heading in for the hearing. If the Mariachi music, the 

words from [a director] of [a local homeless shelter] or the entire crowd singing 

"De Colores" in unison didn't move [the superintendent] and the board members 

to change their minds, it certainly should have provided [the school board 

president] with evidence that this is, indeed, all about politics. If he and his fellow 

board members vote to close the schools, it's a vote people in [this city] will likely 

never forget. 

 

This article captured the unique spirit of the movement at Agave, including the 

involvement of politicians up to the level of state representatives. The community support 

for the school would likely not have been the same if the school was not seen as central to 
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the Latina/o community, as evidenced in this and other articles about the closures, as well 

as the participation of a wide range of community members (i.e. police and fire station 

staff, elected officials, community center staff). In contrast, the other schools‘ presence in 

the movement was primarily from members of their parent-teacher organizations and 

their children. I contend that the girls‘ perception of their work (which included emphasis 

on their mathematical work) within this community movement supported their sense of 

critical mathematical agency because they felt that their role mattered.  

The girls’ club role within the collective movement.     Several participants 

highlighted the collective nature of the girls‘ club activity as contributing to a meaningful 

part of the community movement. Margarita described what she learned from the project 

in the following way: ―I learned that if you work together you can do something- you can 

make a difference. … I would say teamwork is important because people together make 

such a big difference, not just one person.‖ Similarly, Catalina stated what she learned 

from the projects as, ―If you really care about something you can make a difference.‖ 

Vane described what she learned about using mathematics to make change within 

collective movements when asked at the end of the year about something in her 

neighborhood or community she would like to change. Vane explained, ―I want to stop 

robbery at my nana‘s house.‖ When asked if she felt that she could do something about 

this, she responded with, ―Not unless the whole community comes together and talks 

about it. … Because we might hear other people‘s thoughts about- their feelings about 

getting robbed; having their whole neighborhood robbed.‖ Vane associated this kind of 

collective movement with the community coming together to rally against the school 
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closings. The participants spoke to the power of collective activity both within 

mathematical learning environments and within community movements, as reflected in 

their perceptions of the movement to save their school. This aspect of the learning 

environment speaks more to supporting the girls‘ critical agency, yet taken with the 

above analysis of the collective nature of the mathematical activity, speaks to support of 

critical mathematical agency.  

Connections to previous work.     Consistent with feminist perspectives on 

education, a collective generation of knowledge characterized the girls‘ mathematical 

activity and activism. When reflecting on the mathematical work of the club, the girls 

spoke of physically being able to move around to work with peers, facilitating a 

collective generation of ideas and problem solving. This physical freedom characterizing 

the learning space is reflective of the freedom that also characterized the generation of 

knowledge. Shared goals of creating a collective counterargument assisted in organizing 

the activity to be productive, while still maintaining this important sense of freedom. This 

idea of collectivity as generating the mathematical activity reflects feminist perspectives 

of the generation of knowledge and understanding. In particular, feminist perspectives of 

mathematics education seek to counter the notion of mathematics being an outside body 

of knowledge passed from teacher to student (Boaler, 1999), where power rests within 

the mathematics and the teacher. In contrast, feminist pedagogy would argue for power 

distributed amongst all members of a learning environment and collective generation of 

knowledge (Calabrese Barton, 1998a; Walkerdine, 1998). 
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Agency is often understood as a component of an individual’s identity (Baez, 

2000; Holland et al., 1998), for example, as a doer or creator of mathematics or social 

change. I believe the collectivity in the math club learning environment further 

strengthens the idea that identity and agency develop within social contexts and the 

power of those contexts being collective movements. As is the case of the girls‘ 

involvement in the mathematical activity and the community movement, the collective, 

social nature of their work supported their enactment of critical mathematical agency.  

Relevant Community Contexts 

A relevant context.     Embedding mathematical activity within relevant, social 

contexts has implications for understanding critical mathematical agency as a crucial 

component of engaging in social change and transformation (Pruyn, 1999; Turner, 2003; 

Turner & Varley, 2008). Because the SOS project was directly related to a relevant 

context connected to their own community, the girls drew upon their knowledge of the 

needs of themselves and their community.  In fact, through dialogue the girls reflected on 

their own experiences to imagine the impact closing Agave would have on their 

community. Sometimes, this resulted in pushing each other to think beyond their own 

needs, such as when Margarita and Zara spoke about the unfairness of young Agave 

students having to walk to Samota. Prior to that moment, both Alma and Catalina had 

pointed out that because they were driven to school, they did not need to worry about the 

distance, yet later in the conversation Catalina made it a point to declare that even though 

she is driven to school, she did ―feel real, real bad‖ about the younger students. This 

concern for others, which is central to a sense of agency when it comes to social issues, 
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permeated the arguments against the school closures. Much of this concern drew upon 

their own experiences, given that the context of their investigations was their own 

community.    

A community context.     In a letter intended for the voting board members, 

Michelle wrote about the experience of concern for others in their community shared 

amongst the Mathematigals, a theme that appeared throughout their analysis of the school 

closings. In this excerpt Michelle refers to interviews that the Mathematigals conducted 

with several kindergarten students to gain a sense of their feelings about the school 

closure: 

When I think about the school closing I think about all the people who went to 

Agave. Not only that one of the kinders asked, ―Is the school closing down?‘‘ and 

her eyes seemed to be watery. I couldn‘t stand that story, but she had a voice and 

that voice was heard. If you heard her voice too then you wouldn‘t close down our 

school. 

 

Throughout their reflections and conversations, the girls expressed a sense of 

responsibility to give voice to younger students who might not otherwise have a voice in 

the process. They felt they had a responsibility to represent the younger students and that 

proving or showcasing this concern for others actually contributed to the strength of their 

argument. Margarita explained, ―‘Cause as fifth graders they say we‘re role models and 

[as] role models, we should be able to help and speak up.‖ Margarita continued to argue 

for the importance of their involvement when reflecting on the makeup of the community 

members who attended the first board meeting regarding the closures: 

It‘s because the school‘s important, not just- cause whenever you look around, 

when you were watching who was helping, it would only be parents and 

employees. And like if the parents, usually like the ones that are older, that don‘t 

go to this school, like that used to come to this school, they were helping too. 
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Yeah, but if you look around, it wasn‘t any of the kids from our school, like 

younger ones. So that‘s why. That‘s why I think we should help. To see that it‘s 

not just important to the parents and the employees and stuff. To see that it‘s also 

important to us. 

 

Not only did the concern for others permeate arguments related to the importance of the 

girls‘ group participating in the larger community movement, but also in interpreting 

various mathematical analyses of the closures. I argue that because the girls were from 

the community from which the project emerged, their sense of critical mathematical 

agency was strengthened by their desire to consider the needs of community members 

and the importance of their participation in the movement.  

Knowledge about community activism.   The closing of the digital story is a short 

clip of a video taken by one of the girls (they passed around the camera and took turns 

taping at events) at the board meeting in which the initial vote to consider the closings 

took place (the proposal to consider the closures and begin the process was passed three 

to two). In being present at these events, the girls were further informed about the 

arguments of both sides, they saw community members participate, they spoke in front of 

the board members, and they saw how decisions were made. In effect, the girls learned 

about the system they sought to change, which proved significant to the girls‘ senses of 

critical mathematical agency. In conducting their investigations, they knew exactly who 

their audience was, what arguments might be used against them, and they saw how other 

community members framed their arguments. They personalized their letters to 

individual board members and saw how others leveraged mathematical arguments. In 

addition, seeing crowds of people from their community share a similar goal, as well as 

the media attention of the events, made their own participation authentic and I contend, 
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contributed to their sense of critical mathematical agency. Human connections, 

communication and even confrontations brought the discussions we had in our girls‘ 

group, a relatively safe space, to the level of the larger community movement. They girls 

saw that their participation mattered, which was also strengthened by the fact that the 

schools were ultimately not closed.   

Connections to previous work.   In the case of the Mathematigals, their 

mathematical investigations and associated practices were grounded in desire for social 

critique and emanated from their consideration of their own experiences and the needs of 

their communities. Similarly, bridging the ideas of feminist pedagogy related to 

collective generation of knowledge, and critical pedagogy in terms of students learning to 

read and write their worlds, a feminista perspective pushes these pedagogies to consider 

the lived experiences of women of color within communities (Delgado Bernal, 2006). It 

was precisely these experiences that formed the basis of the girls‘ place within the larger 

community movement.  

Summary 

In closing, several features of the learning environment supported the girls‘ 

enactment of critical mathematical agency. First, the learning environment supported the 

idea that their own community generated critical funds of knowledge in confronting 

oppression. Seeing that their own mathematical investigations could serve as critical 

funds of knowledge for future generations strengthened their motivation to engage in the 

community movement. Second, the learning environment was characterized by collective 

mathematical activity and a place within a larger community movement. Finally, because 
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the girls were able to see themselves within the relevant, community contexts of the 

mathematical investigations and draw upon their own lived experiences during the 

project, they were better positioned to engage in mathematical and critical investigations. 

The concluding chapter of this dissertation summarizes the main findings, and discusses 

the limitations and implications of this work.  
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CHAPTER 7: ―EVERYONE SHOULD FEEL LIKE THEY HAVE SPOKEN THEIR 

MIND‖ 

I begin this final chapter with a reflection written by Margarita that captures the 

essence of transformative education and the role of mathematics within such education. 

When Margarita asked me if she could write a reflection, saying ―Miss, I just need to get 

it all out,‖ she wrote the following: 

My reflection on our Journey through possible Closure        Margarita 

The journey through possible school closure has been horrible by that I mean I 

can‘t believe we are going through this possible school closure we never had 

expected to come!!!!!!!!!!!!!!!!!!!!!!! 

This reflection makes me feel like I have changed on how I felt about my voice. 

Well because I used to think I have never gotten a say on particular things, and 

not this year I‘m in math club for the first time. I actually feel like I have a say on 

many things now. I‘ve thrived in this club this club makes me feel appreciated, 

loved, important, and also makes me feel like my voice is making a change. By all 

of this, if you don‘t understand me I mean I finally am in a group that gives you a 

chance to speak your mind when something very important is happening (which 

everyone should get or feel like they spoke their mind but not everyone has 

experienced that yet. I finally have after 9 yrs.) I thought this U.S place was 

supposed to be about freedom and people speaking what they felt. Maybe Mrs. 

Arías
12

 was right not everyone is as nice as you want him or her to be. That‘s how 

I feel about you [district superintendent]
13

, Yes I am calling you out Mr. This 

whole journey makes me feel so strong at least I think stronger than ever before. I 

am just wondering why our school why now!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! Now I 

am starting my conclusion. Math was a big part of this journey it helped me find 

percentages. By the way when the news paper came out saying they were going to 

save $4 million we found out that same day that you would only save 1%. I‘m not 

lying our video says that and our video came out before the newspaper saying you 

would only save 1%. SEE I CAN PROUDLY SAY AGAVE‘S MATH CLUB 

(GIRL‘S ONLY) HAS BEEN DOING THEIR MATH 

ALRIGHT!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 

       COMMENT: We are going to be survivors Agave it will 

survive yes yes. I HOPE SOME ONE GETS MY MESSAGE IN A BOTTLE!
14

 

                                                 

12
 School Principal, name changed to protect anonymity. 

13
 District Superintendent who initiated the school closure process.  

14
 Margarita is referring to the Police song entitled Message in a Bottle, which we included as the 

background music for the digital story. 
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Margarita‘s letter captures several themes related to the findings of this 

dissertation and the possibilities of transformative education such as critical mathematics 

education. She described the feeling of having a voice to make a change about something 

that matters to her. She also believes that all young people should have this chance to 

make change and spoke to the importance of and her pride in including mathematics in 

that voice. These ideas relate to how the critical mathematics learning experience 

facilitated her sense of critical mathematical agency, as she expressed in this letter. I will 

now summarize the main findings of this dissertation and end with implications for this 

work. 

Summary of the Primary Findings 

With this dissertation, I set out to understand how a group of young Latinas 

experienced critical mathematics education, first with a focus on how these Latinas see 

mathematics, themselves as mathematics learners and their capacity to make change. 

Subsequently, I focused on their enactment of critical mathematical agency, or their 

actions that expressed a sense of being able to use mathematics to critique and change 

their worlds. Through this, I also sought to understand what opportunities arose for the 

participants to engage in mathematical practices and activism. 

Young Latinas’ Beliefs 

In Chapter 5, I analyzed each participant‘s beliefs about mathematics, themselves 

as math learners and their capacity to make change, primarily by focusing on interview 

data. This analysis gave insight into the variability of students‘ beliefs and the influence 

of the learning context on these beliefs. In terms of their beliefs about what it means to do 
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mathematics, many initially described memorization and numbers and operations, and the 

ability to do operations quickly as evidence of being ―good at math.‖ Despite this, they 

relayed varied perceptions of their own abilities, often going beyond external factors 

(such as grades or speed) as determining their ability. Instead, they described 

understanding concepts or knowing a variety of strategies as evidence of their own 

learning. One significant pattern that emerged was that the Mathematigals‘ characterized 

the learning setting in the girls‘ club as encouraging them to find strategies that made 

sense given the context of the investigation. The girls contrasted this with their classroom 

mathematics learning environments where there was more of an emphasis on discrete 

concepts and memorization (particularly times tables). The kinds of experiences and 

practices that are valued in a learning setting have been shown to influence students‘ 

beliefs about mathematics and what it means to do mathematics, with implications for 

their mathematical identity (Cobb et al., 2009). One‘s identity is reflected in forms of 

participation in a learning setting (Lave & Wenger, 1991). Therefore, if a learning setting 

encourages more agentive problem-solving based practices, presumably this would foster 

more agentive mathematics learners. Because agency depends on acquiring skill through 

collaboration (Bruner, 1996), in this case the skill of using mathematics for social change, 

learning settings that provide ongoing collaborative opportunities for students to engage 

in mathematics as they work toward change may be particularly supportive of students‘ 

critical mathematical agency.    

The girls articulated a variety of experiences with and stances toward making 

change, revealing variation in their sense of critical agency. They often were able to 
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articulate specific strategies for making change (ex: Margarita‘s ideas about tapping into 

multiple resources to assist in stopping environmental degradation) or specific barriers to 

making change (ex: Michelle‘s idea about worrying about her own safety if she got 

involved in trying to increase the safety of her neighborhood, or needing to go to adults 

for assistance). Often, the girls referred specifically to the Save Our School project 

activities in articulating ideas about making change and their sense of agency in relation 

to making change, which indicates the importance of providing multiple opportunities for 

this sort of educational experience. By providing repeated and varied experiences that 

students can draw upon when faced with things they would like to change, presumably 

they would be better equipped with a variety of tools to draw upon, one being 

mathematics.   

Critical Mathematical Agency 

In Chapter 6, I traced generation of three counterarguments to the district proposal 

to close the participants‘ school and analyzed patterns related to critical mathematical 

agency. I chose to use critical mathematical agency (Turner, 2003), to conceptualize how 

the girls enacted a sense of being able to make change and the role of mathematics in 

supporting that ability to make change. Patterns in the data revealed that the girls engaged 

in resistance, research and (re)authoring as primary means of enacting critical 

mathematical agency. First, the girls resisted the district arguments through critique. For 

example, they resisted the use of test scores as the only measure of Agave‘s performance, 

arguing that factors such as making students feel safe should also be considered. Second, 

the girls engaged in research, or information gathering in order to better understand the 
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situation and to ground their critique in their own investigations. For example, the girls 

interviewed the school principal and conducted a survey in order to incorporate their 

school and community needs within their counterarguments. Finally, the girls leveraged 

their research and subsequent mathematical investigations to not just critique and 

investigate, but to also (re)author several aspects of the district‘s arguments. For example, 

upon representing the district savings as a small percentage of the total district budget, 

the girls re-authored the savings that the closing of four schools would bring to the 

district as insignificant. Essential to this re-authoring was being able to share their story, 

giving it meaning within the community movement.   

Interplay between the critical and the mathematical.    Finally, these findings 

capture how the critical and mathematical simultaneously drove the investigations, 

activities, and practices of the girls in this setting. Often, the girls‘ critical stance towards 

the district argument pushed them to engage in a mathematical investigation, which 

eventually supported their mathematical agency. Also, their mathematical understanding, 

evidenced in engaging in mathematical analysis of data for example, often initiated or 

furthered their critique and supported their critical agency. They spoke of the confidence 

their mathematical understanding provided them in communicating their critique. Neither 

the critical nor the mathematical was necessarily more important than the other; however, 

they appeared to mutually instantiate and support each other. The presence of both the 

critical and mathematical was an essential component of their meaningful participation in 

the community movement. 
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Factors that Supported Critical Mathematical Agency 

In addition, there were several features of the learning environment that emerged 

as supportive of the participants‘ critical mathematical agency. First, patterns in the data 

illustrated the role of critical funds of knowledge in supporting the girls‘ critique of the 

district. For example, Margarita pointed out that the girls‘ engagement in the community 

movement to save the school was important, in part because they could leave a legacy for 

future generations who might face a similar problem. In effect, she saw their involvement 

as generative of critical funds of knowledge for future generations, furthering their sense 

of needing to or being able to contribute to the movement. Second, it was significant that 

the girls felt they were a part of a larger collective movement which also influenced the 

nature of their mathematical activity. Furthered by their goal of contributing to the larger 

movement, they collectively generated mathematical arguments. For example, they 

collaborated to collect, analyze and represent their survey results in order to include this 

data in their counterargument related to the walk to Samota. Also, the girls felt their 

mathematical perspective was a unique contribution to the movement, furthering their 

sense of agency. Finally, the relevant, community contexts for the investigations provided 

multiple avenues for the girls to engage in mathematics and social critique, supporting 

their critical mathematical agency. For example, they drew upon their own experiences 

traveling to Agave each day coupled with their experience walking to Samota to 

challenge the district‘s argument that the move to Samota would be ―seamless.‖ These 

three features of the learning environment, critical funds of knowledge, collectivity and 
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relevant, and community contexts emerged as supportive of the girls‘ enactment of 

critical mathematical agency during the Save Our School project.  

Tensions and Opportunities in Critical Mathematics Education: The Role of the 

Facilitator 

Across all of the counterarguments, there emerged both tensions and opportunities 

related to my role as facilitator of the critical mathematics education setting. These 

tensions and opportunities were often related to the mathematical and the critical focus of 

the work. I now summarize the tensions and opportunities that arose, and how I 

negotiated them as a facilitator. Although I did not always capitalize on these 

opportunities in the moment, they have implications for future work.   

Complex mathematical contexts.    Counterargument 1 and 3 exemplify what 

could be seen as both a tension and a possibility related to the complexity of the 

mathematics involved in the context of real-life, authentic problems (Turner et al., in 

press). When drawing upon authentic contexts, teachers and facilitators make ongoing 

decisions about the direction of the activity, and these decisions often involve ensuring 

that the mathematics is present and accessible, while at the same time maintaining 

authenticity to the real world context or to students‘ interests. This negotiation both 

reflects a tension inherent to this work, and points to the numerous mathematical 

possibilities that emerge.  

For example, counterargument 3 highlights the facilitator‘s role in pushing the 

mathematics in order to ensure the development of not only critical but also mathematical 

agency. Our group conversations did not always involve posing questions that were 
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explicitly mathematical. The mathematical component of the investigation often involved 

significant moves by me to ―mathematize‖ their critiques (Turner et al., 2008) in a way 

that spoke to the nature of the mathematics used by the district to create policy or justify 

the closures (such as busing students that live within 1.5 miles). For example, when the 

girls began to think about the walk from Agave to Samota being ―long,‖ I pushed them to 

think about distance and encouraged the group to calculate a rate for walking when we 

took the walk ourselves. This allowed them to then draw upon that experience to 

formulate a more complex and mathematically precise critique of the district‘s argument 

to move students to Samota. Although the girls‘ analysis of the distance being long was 

indeed mathematical, I chose to push what could be seen as an over-emphasis on 

quantifying so that they could investigate whether students would be provided with 

busing. However, in doing this I also was in danger of reinforcing the idea that 

mathematics must always involve primarily quantification.  

As a facilitator, I also then had to ensure that the mathematics was accessible. For 

Counterargument 1, I first had to determine an appropriate entry-point to the problem of 

the district savings; one that would maintain the authenticity of the actual figures but also 

where I felt the participants would be able to access the mathematics involved. For this 

particular problem I felt the need to significantly scaffold the mathematics in order to 

allow the girls to then engage in critique. I had to weigh sacrificing some opportunities 

for developing their conceptual understanding of percent (which I knew was limited for 

some of the girls based on classroom observations of procedural applications of percent 

and their difficulty with interpreting percent in a math club activity), with them being 
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able to formulate some sort of mathematical critique of the district savings based on 

actual data. They were then able to leverage this mathematical investigation to critique 

the districts‘ argument of the savings, which they may not have been able to do had I not 

changed the numbers to be more accessible. This tension arose in most mathematical 

investigations involving a variety of entry points, such as the case of the district budget or 

test score data. There was a similar tension related to the complex political contexts of the 

investigations. At the same time, the fact that we could have analyzed test scores in a 

variety of ways (for example by race, or by looking at overall scores rather than 

mathematics scores) and we could have analyzed the budget in a variety of ways (for 

example by looking at each school‘s expenditures based on school population), is 

evidence of the myriad of possibilities for mathematical investigations that arose in this 

project. 

Complex sociopolitical contexts.    Counterargument 2 exemplifies a tension 

related to the complex political context of the investigations. Often, the counterarguments 

were so rich in opportunities to discuss societal structures and political issues, (i.e. 

desegregation policies, charter schools, high-stakes tests) that we had to limit our 

investigation to one facet of the entire context of the project (Turner et al., in press). 

These issues require in-depth understanding of the sociopolitical context in order to fully 

comprehend and therefore critique the situation (Gutstein, 2007a), which was often 

outside the scope of our investigation (and time frame). For example, in Counterargument 

2, the girls promoted the idea that their school‘s worth could be measured in ways beyond 

test scores. However, the investigation about Agave‘s test scores still used this measure 
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to craft a counterargument that challenged the underperforming label. This raises the 

issue of using a tool that might not necessarily be the best measure of a school‘s worth. In 

this particular instance, I chose not to discuss the message it sent to use test scores despite 

having challenged this form of assessment of achievement, and instead promoted the use 

of multiple ways to represent the school‘s worth. However, we could have engaged in a 

rich discussion related to the use of high-stakes assessments to determine a school‘s 

ranking and the consequences of a low performing label. At the same time, test scores 

matter in the current educational climate and finding ways to use them (or other tools 

used to oppress) as a tool to expose inequities and move towards more just solutions is an 

important part of the struggle (Delpit, 1995; Gutstein, 2006a). What I might have done 

was facilitate an explicit discussion about how test scores are used to oppress, framing 

our work as a way to disrupt the status quo.  

In addition, several sociopolitical discussions could have been made more explicit 

in order to further the girls‘ critical mathematical agency, particularly discussions about 

gender, race and mathematics. To use gender as an example, in Counterargument 2, Zara 

argued for a reexamination of Agave‘s performance based on sorting test scores by 

gender. This represents a pattern observed across the data in that when gender arose, it 

was primarily related to classroom incidents involving boys‘ behavior, which the girls 

viewed as problematic. In addition, a troubling pattern of sexually suggestive behavior on 

the part of several of the boys arose as a concern for many of the girls during the latter 

part of the school year. Consistent with the girls in Henry‘s study (Henry, 1998), the 

Mathematigals felt that the space of the all-girls math club offered them an outlet within 
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which to freely express themselves, without the distraction caused by the boys in their 

classrooms. However, I chose to not engage in an explicit discussion about gender as a 

social construct in terms of the blame the girls placed on the boys for their behavior in the 

classroom. I had to make a decision to continue with the mathematical investigations as 

they stood, rather than begin to interrogate the notion of gender, which could have 

resulted in veering away from the mathematical activity. At the same time, this topic 

brings up the possibility offered by this work related to the wealth of topics which have 

the potential to lead to rich and important critical mathematical investigations. We could 

have engaged in an investigation of school discipline data and connections to the school-

to-prison pipeline, particularly for boys of color, for example. As an instructor, I learned 

of the generative nature of engaging in mathematical and sociopolitical investigations. 

Similar patterns related to race emerged, particularly when discussing whether the 

girls felt race was a factor in determining which schools to close. Although the issue of 

racism arose prominently in the girls‘ conversations regarding opponents of the district‘s 

Raza (Mexican-American/Chicano) Studies program, the girls did not explicitly discuss 

race as a factor in the school closings, with the exception of Alma commenting, ―And 

[the district superintendent] doesn‘t like Mexican school[s], I bet you.‖ In fact, Catalina 

expressed her discomfort with Alma‘s comments, responding with, ―Guys please! You 

don‘t even know him.‖ Alma‘s comment was unique in the sense that the other girls did 

not voice explicit ideas about the role of race in the community struggle, although Alma‘s 

observation captured a primarily unsaid factor in the decision to close Agave. Explicit 

talk about race and racism as an explanatory factor for societal inequities is often avoided 
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in public discourse (Delgado & Stefancic, 2001), particularly in our current U.S. climate 

where there is a (from my perspective, unfounded) belief in a post-racial time. It is also a 

topic believed to be too difficult to discuss with children, despite their often daily 

experiences with racism. Parents involved in the process did comment on the role of 

racism in determining which schools to close (yet this did not arise explicitly in 

community meetings), a resource we could have tapped into in our discussions.  

In retrospect we could have also engaged in rich discussions about the use of 

mathematics in society that would have furthered the critical mathematical agency of the 

girls. For example, in Counterargument 1 I did not take up the possibility of having a 

conversation about why percentage was a powerful tool to use in this case. We could 

have had a discussion about how 1% framed the data in a way the actual numbers did not, 

which I see as something that would further mathematical agency because it is 

interrogating the power of data representation. In addition, explicit discussion about 

broadened notions of what it means to do mathematics, an essential component of critical 

mathematics education (Gutiérrez, 2007; Gutstein, 2003; Turner, 2003), could have 

influenced the girls‘ sense of mathematics and in turn, their sense of self as math learners. 

During the data collection I did not always see these patterns within the girls‘ ideas about 

what it means to do mathematics, and did not always take advantage of opportunities to 

expand their ideas as they arose. For example, because of the nature of the district 

arguments, much of the mathematics that we did was similar to classroom mathematics 

(i.e. operations, calculating percentage, data collection and representation). Although the 

girls did discuss the problem-solving type activities of the math club setting, I could have 
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highlighted the less typical mathematical practices we engaged in as well. For example, I 

could have highlighted their creation of logical arguments as a valued mathematical 

practice. In spite of my goals of honoring broadened notions of mathematics, my lack of 

explicit attention to these practices, even in my own description of the mathematics we 

engaged in, reflects the strength of dominant notions of what it means to do mathematics. 

Ultimately, if we are to expect some sort of residue in terms of students‘ mathematical 

identities in relation to a broadened notion of what it means to do mathematics, I believe 

it is imperative to make this explicit.  

Summary 

In summarizing the findings of this dissertation, I would like to speak to the 

importance of critical race and feminist perspectives in critical mathematics education. 

Situating the stories and experiences of the young Latinas as they participated in critical 

mathematics education as central to this analysis allowed for the foregrounding of the 

perspectives of students most often marginalized within educational experiences. If 

mathematics plays a role in oppressive structures of society (Skovsmose, 1990), then 

infusing critical mathematics education with critical race and feminist perspectives 

pushes for integrating women‘s and girls‘ perspectives of dealing with oppressive social 

structures and for integrating the perspectives of people of color in transforming those 

structures. This dissertation speaks to the power of centering critical mathematics 

learning experiences within the lives, communities and experiences of women of color, 

ultimately supporting opportunities for our young women of color ―to speak their mind.‖   
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Implications 

This dissertation speaks to the field of mathematics education, with implications 

for mathematics educators and critical educators, particularly those that work with 

elementary aged-youth. Coming from a perspective that education can be a site of 

societal transformation, I sought to better understand how feminist and critical race 

theoretical perspectives could inform analysis of critical mathematics education with 

elementary-aged, Latina youth. The findings of this dissertation have implications for 

mathematics learning environments, teacher education, and future research in critical 

mathematics education.  

Implications for Mathematics Learning Environments and Classroom Instruction  

The analysis of features of the learning environment that facilitated critical 

mathematical agency has implications for the design of potentially transformative 

learning environments. These features suggest the following for teachers to consider in 

educational settings: build on critical funds of knowledge, foster collectivity in 

mathematical activity and in activism (namely being a part of a larger movement), and 

center education within relevant, community contexts of students. Central to each of 

these features is centering education in the lives of the young Latina participants, as 

advocated in a feminista perspective (Delgado Bernal, 2006) of education.  

Build on critical funds of knowledge.     The girls in this study spoke about their 

own or their families‘ experiences with making change, and the potential resource this 

could provide them in engaging in the struggle to save their school. Although this point 

(building on critical funds of knowledge) might seem obvious or simple, I believe it 
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provides a crucial, and often missing link between school settings and out of school 

experiences. This is particularly critical for students of color whose experiences are most 

marginalized in schools and within society today (Gutstein, 2006a, 2006b; Ladson-

Billings & Tate, 2006), as evidenced, for example, in the increasing hostility toward 

Latinas/os across the country (Moll & Ruiz, 2002). Squarely emphasizing the value of 

critical funds of knowledge of families could also broaden our notion of activism within 

our educational system. I suggest that students‘ critical funds of knowledge be utilized as 

a resource when planning critical mathematics educational experiences. This could be 

done by involving families in classroom critical mathematics projects, eliciting students‘ 

own testimonios (Villenas et al., 2006) and even engaging students in seeking out activist 

community members in order to document and share their stories. Connecting to 

students‘ critical funds of knowledge opens up a wealth of resources for teachers to 

access regarding connecting critical education with meaningful activism.        

Foster collectivity in mathematical activity and activism.    The girls in this study 

also spoke eloquently about the power of collective mathematical activity and about the 

power of collective movements in fostering social change. First, this suggests facilitating 

learning environments that encourage collective mathematical activity or the collective 

generation of mathematical ideas, as reflected in reform-based approaches to 

mathematics (National Council of Teachers of Mathematics, 2000). Possible approaches 

to this would be encouraging the sharing of solution strategies and planning problem-

solving based projects and tasks that require collaboration. In addition, the facilitator 

must play a role in supporting the value of multiple approaches to problems in order to 
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foster more distributed authority in the mathematics classroom, addressing the issue of 

power within educational settings (Gutiérrez, 2007; Valero, 2004a). However, as both 

Gutstein (2006a) and Apple (1992) argue, this provides a foundation yet must also 

include the necessary integration of critical approaches to mathematics because of the 

particular formatting power of mathematics in society. Without attention to this power 

and supporting opportunities to integrate collective mathematical activity with collective 

activism, mathematics will continue to be used in ways that maintain the status quo.  

Further, the girls in the study also remarked on the power of collective 

movements for making change. This suggests the importance of connecting critical 

mathematics education with larger movements, possibly in the community of the 

students. Connecting with community activists, parent groups, or even other youth 

organizations are possible ways to connect classroom critical mathematics education with 

a larger movement. In addition, at the end of our project, Margarita requested that we 

work on an issue that was more global in nature, saying that our next project should 

address ―bigger problems that are happening.‖ This suggests possibly starting with a 

project related to the student‘s own lives and community and then linking this project to 

more global issues or contexts (Gutiérrez, 2007). For younger students, who presumably 

have had less experience with engaging in community movements simply because they 

have spent less years on the planet, beginning with these relevant, community contexts 

might be all the more imperative.   

Center education within relevant, community contexts.    Connecting the previous 

two features of learning environments (critical funds of knowledge and collectivity), with 
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relevant community contexts proved particularly important for supporting the girls‘ 

critical mathematical agency. Centering critical mathematics education in relevant 

contexts that relate to the communities of students supports their mathematical 

understanding (allowing them to draw upon familiar experiences in making sense of the 

mathematics) and their social critique (allowing them to see how the context relates to 

their own lives and experiences and use this knowledge to support their mathematical 

analysis and arguments). This kind of feminist (hooks, 1989), critical mathematics 

educational environment has the potential to shift students‘ views of what it means to do 

mathematics, broaden their sense of who can do mathematics, and strengthen their notion 

of their ability to make change (Gutstein, 2003, 2006a; Turner, 2003). Engaging in 

dialogue about what matters to students, creating spaces for them to share stories from 

their lives (hooks, 1989; Villenas et al., 2006), and encouraging students to document the 

needs and desires of their communities are ways for teachers to discover possible 

relevant, community contexts for investigation.  

Challenges of classroom application.     The above recommendations assume 

certain factors about the learning environment. Implementing these recommendations in 

regular mathematics classrooms (versus in after-school clubs) would require building 

communities of caring (Valenzuela, 1999) in which all involved valued, respected and 

honored the lives and communities from which the students come. At a minimum, this 

would require specific teachers who hold these beliefs, yet also believe in the 

transformative power of education and are willing to be political. This might require 

teachers to be equipped with the weapon of proof of the benefits of integration of 
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standards-based mathematics instruction and critical mathematics education. Also, 

teachers will undoubtedly face resistance to this kind of teaching if it is within an 

environment that doesn‘t explicitly seek to address equity through critical education. 

Although Gutstein (2006a) and Turner‘s (2003) work explores these themes in much 

more depth, these are some of the significant challenges to engaging in this work. Despite 

this, I believe that even if it means one project a year or semester as a start, elementary 

teachers have a cross- curricular advantage to engaging in critical educational 

experiences. An important way to see this work is engaging in critical mathematics 

education as a process for teachers as well as students (Gutstein, 2006). 

Implications for Teacher Education 

As a mathematics educator, I see implications for this work within pre-service 

teacher education courses or in-service work. Previous work in critical mathematics 

education, more specifically teaching mathematics for social justice, has provided 

excellent examples of what this educational paradigm looks like in classrooms for middle 

and high school youth (Gutstein, 2006a, 2007a; Turner, 2003). These examples are 

crucial in facilitating pre or in-service teacher education in the integration of a critical 

perspective in their own classrooms. This dissertation provides an example of younger, 

elementary-aged students engaged in education aimed at social transformation. In 

addition, a focus on critical mathematical agency could allow teachers to imagine a 

mathematics classroom where the power to do and create mathematics is shared amongst 

students rather than held by the teacher. More specifically, this work suggests a 
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curriculum grounded in students‘ lives, communities and needs in order to facilitate 

critical mathematics education. 

Encouraging pre and in-service teachers to connect their curriculum to students‘ 

communities could address several problems of teaching. For one, the majority of the 

teaching force is White, middle class women, while the majority of public school 

students are low-income, students of color (Cochran-Smith, 2004). If we truly believe 

teachers need to integrate the funds of knowledge, experiences and practices of their 

students (González et al., 2005), teachers need to intimately know their students and their 

communities and how to access these funds of knowledge. One important aspect of 

teacher preparation should be to ground pre-service teacher education within the 

communities of the students they will teach so as to give meaning to somewhat abstract 

ideas of multicultural education and social justice. Although research speaks to the power 

of home visits (Buck & Sylvester, 2005), teachers also need further examples of how to 

integrate knowledge about their students‘ lives and communities into the curriculum and 

particularly to critical educational curriculum. This dissertation provides an example of 

the power of eliciting students‘ testimonios in an educational setting and the process of 

and framework for grounding the curriculum within these testimonios. Pre-service 

teacher preparation should include opportunities to explore students‘ testimonios and 

practice in integrating them into teaching and learning experiences. In addition, this 

dissertation highlights the power of integrating the critical funds of knowledge of 

students into critical mathematics education. This particular area would require teachers 

or pre-service teachers to reach out to family and community members who might have 
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knowledge about the community that they do not necessarily have, or if they do have, 

may not know how to integrate into learning experiences. We must also equip teachers 

and pre-service teachers with knowledge about why these experiences are important in 

order for them to survive within a system that most often does not support these kinds of 

experiences.      

Implications for the Direction of Future Research 

This dissertation also raises more questions than it could possibly address, 

indicating multiple directions for future research. First, although this research speaks to a 

more nuanced understanding of critical mathematical agency, it does not address the 

impact on the development of student mathematical understanding or challenges within a 

typical classroom setting. Both of these connections are essential to critical mathematics 

education ever being implemented on a broader scale. Within our current system of 

accountability and given the emphasis on developing student understanding as a primary 

emphasis of reform-based mathematics (National Council of Teachers of Mathematics, 

2000), we need to be able to speak to these areas in order to convince policymakers and 

school administrators of the necessity for critical mathematics education. Future research 

in critical mathematics educational settings could focus more systematically on student 

understanding grounded in research on learning from a sociocultural perspective. This 

could involve the triangulation of data from task-based interviews relating to 

mathematical topics covered in a critical educational setting and data from observation of 

student participation in a critical educational learning setting. In addition, this could 

address the issue of aligning critical mathematics education curriculum to standards and 
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other issues of accountability that are essential to broader application of critical 

mathematics education.  

There remains a gap in the literature on engaging in critical mathematics 

education with early elementary-aged students. Powerful examples of critical pedagogy 

in early elementary classrooms exist (i.e. rethinkingschools.org), although often in 

connection with literacy or social studies curricula. These examples would be a place to 

start and the framework provided in this dissertation could be adapted for and 

implemented with younger students by teachers with expertise in early elementary 

(critical) education. Furthermore, this process could be documented through research, 

possibly action research, on the part of the implementing teacher in order to provide 

examples in practice.  

Because this dissertation took place in an after-school and all girls setting, similar 

work should take place in mixed-gender classrooms with a focus on feminist perspectives 

of education. I strongly believe the research base in critical mathematics education should 

integrate feminist educational perspectives, and understanding how this would play out in 

a mixed-gender classroom is essential to broadening the application of feminist and 

critical mathematics education. 

Although this dissertation did not focus on parents and families, the limited data 

that did involve parents and families and other community members indicated a wealth of 

knowledge that would provide for a powerful study. On a smaller scale, a better 

understanding of how parents view engaging in critical mathematics education with 

young students would enrich our understanding of doing this work in elementary 
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classrooms. Although Gutstein (2006b) describes the support Latina/o parents provided 

for such a curriculum in a middle school classroom, this might not be the same for 

younger students. Although all of the parents supported our involvement in the 

community movement to save the school, I do not know if their support would have been 

the same for more overtly politically charged topics. On a larger scale, an in-depth 

analysis of critical funds of knowledge, involving interviews with parents, community 

members, and historical considerations in a community with a history of confronting 

oppression could provide a powerful counternarrative to dominant, deficit perspectives of 

such communities. As Margarita says about her own community, ―Just because that‘s a 

certain area [her neighborhood] [outsiders] think that it‘s like a place where there‘s just a 

bunch of people that have guns and threaten things, but it‘s not. If you were to live here 

for a while, you would see how it is.‖ Such in-depth studies of communities like 

Margarita‘s would provide a powerful source of knowledge from which to develop 

critical mathematics education and avenues for participatory action research with youth.  

Final Thoughts 

There exist countless often overlooked voices of community struggles such as the 

one documented in this dissertation and through the young Latinas‘ work in the girls‘ 

math club. I hope this dissertation reminds us as educators to find ways to listen, because 

as Margarita so eloquently says, ―everyone should get [to] or feel like they spoke their 

mind but not everyone has experienced that yet.‖ 
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APPENDIX A: FIELD NOTES SAMPLE 

November 29, 2007 

I worked with Alma and Zara on the problems related to prison spending and low income 

families. They were primarily able to read the numbers up to one thousand, but Zara said, 

6 million, thousand 9 hundred. I told her she didn‘t need to say the thousand. When I told 

them the number of poor people in AZ, Zara immediately said, ―Whoa, we need to help 

them.‖ I said how could we help and she started to list things that they need, such as food, 

school supplies, houses, shoes. I asked them both to list what they would give poor 

people if they had the millions spent on prisons. They listed food, clothes, shoes, school 

supplies, books, shower stuff, electricity, tv, houses, water. I asked them to help figure 

out how to figure out how much money we should give, based on what we think each of 

these things would cost for a month or a year. Zara said 100 a month for electricity. She 

didn‘t know how many months are in a year- A knew, but Zara wanted to verify. She 

asked what the first month was and she then asked for a calendar, which I found. She 

then counted 12 hundreds (saying a family might spend $100 on electricity a month) and 

said it was $1200 in electricity per year. We then talked about groceries and estimated 

$100 per week. They weren‘t sure what they spend, but Zara eventually estimated $100 a 

week. She had a hard time figuring out how many weeks were in a year, confusing weeks 

and months. She drew tallies for each week in each month and had the right amount of 

tallies to then count by 100, but then she had confused the idea and grouped them into 

three groups of 8 tallies, with four groups of two within each. I asked questions about 

what the tallies represented and what she had grouped. She eventually looked at the 

calendar and realized she could count by fours for each month and said 48 and 4800.  

Meanwhile, Alma made a chart with little symbols to represent each item they came up 

with, and then columns for each month to put in the monthly amount the families would 

spend. She painstakingly wrote out each line on the chart, so she didn‘t get to the 

amounts yet. Alma talked about how what is spent on groceries is dependent upon how 

much money you make. If you make a lot of money, you would probably spend a lot of 

money. 
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APPENDIX B: STUDENT WORK SAMPLE 

This poster was created by Alma and Zara to represent their estimations of a small 

family‘s yearly budget, as described in Appendix A. They used this data to determine 

how many families the state of Arizona could support if it redirected funds spent on 

prison spending to assist low-income families.    
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APPENDIX C: INTERVIEW PROTOCOL 1-3 SPANISH AND ENGLISH 

Participant Interview #1, Part A (Language use and attitudes about mathematics) 

Early Fall 2007 

 

1) What language or languages do you speak at home? 

2) What language do you usually speak with friends? 

3) Do you (prefer) like to speak Spanish or English better? 

4) What language(s) do you speak in your classroom?  (Follow-up questions based 

on responses- when do you speak Spanish/English? With whom? If you could 

choose, would classes be in English, Spanish or both? When you work in groups, 

what language do you speak?) 

5) When you do mathematics (problems or group work in class), what language do 

you like to speak in? 

6) What do you think of when you hear the word math?  

7) How do you feel when you hear the word math? 

8) In what ways do you use mathematics outside the classroom? [probe to find out 

when students use math, with whom, if they ever learn mathematics outside of the 

classroom, etc.) 

9)  Do you think you are good at mathematics? How do you know?  What makes 

someone really good at math?   

10)  What kind of job do you want to have when you get older? Do you think you 

need mathematics for that job? 

11) Do you think mathematics is important to know? What are some things that 

mathematics is important for?  Why else is mathematics important? 

12) Tell me a story of a time when you wanted something in your classroom, school 

or community to be different and tried to change it. [Probe as to how this was 

done, with whom, changes that occurred, skills used, etc.]   

13) Think of something about your community, or your neighborhood, or your school 

that you are concerned about.  This could be something that is really important to 

you, something you want to learn more about, something you have questions 

about, or something that maybe you don‘t like and you wish it was different.  Tell 

me about that.  What questions do you have?  What do you want to know?  How 

could you learn more about this situation? Do you think mathematics could help 

you at all?  What do you wish was different?  Do you think you could do anything 

about it?  How?  Do you think that would make a difference? [probe as needed, 

according to child‘s response]  
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Late Fall 2007 

Participant Interview #1, Part B (Ideas about teaching and learning mathematics) 

 

1) How would you explain to a child younger than you what mathematics is?  

 

2) If you were the teacher, what would you have your math class be like? 

 

3) What are your favorite things to do in math class/after-school math club? What 

kinds of activities help you to learn math? 

 

4) If you could change anything about your mathematics class, what would you 

change? 

 

5) How would you describe yourself as a mathematics student? [probe as needed to 

get at students‘ perceptions of themselves as learners]  

 

6) Give an example of something (a topic, a problem) in mathematics that was or is 

easy for you to learn?  Why?  What do you think made it easy? 

 

7) Give an example of something (a topic, a problem) in mathematics that was or is 

hard for you to learn?  Why? What do you think made it hard?  What do you do 

when something is hard for you in mathematics? 

 

8) When you are not sure about something in math class, or when you don‘t 

understand something in math class, what do you do?  Probes: Do you go to the 

teacher for help?  If so, what does the teacher do to help you?  What else do you 

do when you don‘t understand something? 

 

9) In your mathematics class, do you ever volunteer to answer questions or to share 

your strategies for solving problems?  How do you feel doing that?    
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Participant Interview #2:  (Ideas about the learning setting) 

Early Spring 2008 

1) Tell me about the math you do in the Girls‘ Group. Tell me about what it is like to 

work with others in the Girls‘ Group.  

 

2) Tell me a story about a problem you solved in the Girls‘ group. Who did you 

work with? How did you solve the problem? [probe about a specific example if 

the student cannot recall a specific problem, probe about working with others/ 

struggle and persistence as well as problem solving strategies and context of 

problem]  

3) Think of an example of a problem you worked on in the Girls‘ Group that you 

remember most or liked best. Tell me about that.  

 

4) How is your regular mathematics class different from the after-school Girls‘ 

Group?  

[probe to get at the kinds of things students do that are different, the kinds of activities, 

the level of choice/ownership, use of language, etc..]  

5) Have you ever thought about something you did in the girls‘ group while in your 

math class? Or vice versa? 

 

 

6) How do you feel about mathematics?  Have you always felt this way? Do you 

think how you feel did/could change? How could it change? 

 

7) How do you feel when you talk about mathematics and solve problems in the 

Girls‘ Group?  What is it like for you when you share your ideas or your 

strategies?   
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Participant Interview Final (Reflection on the Year) 

Late Spring 2008 

1) Tell me about something you liked about the girls‘ group/an activity you enjoyed? 

What did you learn during that activity? 

 

2) Tell me about something you didn‘t like from the Girls‘ Group activities.    

 

3) What did you like the least about the Girls‘ Group?  

 

4) How do you feel about mathematics? Have you always felt this way? 

 

5) What do you think of when you hear the word mathematics? 

 

6) Do you think mathematics is important to know? What are some things that 

mathematics is important for?  Why else is mathematics important?   

 

7) Some kids say that math helps them in their life, what do you think?  How does 

math help you?  Can you think of a time when math helped you with something in 

your life? 

 

8) Tell me a story about your favorite day or activity in the Girls‘ Group. What made 

it your favorite day/activity? 

 

9) What do you think about the community projects? [probe student to share 

thoughts about one project in particular] 

 

10) What kinds of things did you do in the community projects? What kinds of math 

did you do? How did you solve problems during the projects? (probe student to 

talk about  mathematical learning, and other forms of learning.  Probe for specific 

examples) 

 

11) Think of something about your community, or your neighborhood, or your school 

that you are concerned about.  This could be something that is really important to 

you, something you want to learn more about, something you have questions 

about, or something that maybe you don‘t like and you wish it was different.  Tell 

me about that.  [probe as needed, according to child‘s response] What could be 

done to change that? Who could do something to change that? 
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Entrevista a participante #1, Parte A  

1) ¿Qué lengua o lenguas hablas en tu casa? 

 

2) ¿Qué lengua hablas normalmente con tus amigos/as? 

 

3) ¿Prefieres hablar Español o mejor Inglés? 

 

4) ¿Qué lengua(s) hablas en tu salón de clase? (Plantea preguntas en base a las 

respuestas - ¿Cuándo hablas Español/Inglés? ¿Con quién? Si puedes elegir, 

¿tomarías tus clases en Inglés, en Español, o en los dos? ¿Cuándo trabajas en 

grupo, qué lengua usas? 

 

5) Cuando haces matemáticas (problemas o tarea en grupo en el salón de clases), ¿en 

qué lengua te gusta hablar? 

 

6) ¿En qué piensas cuando oyes la palabra matemáticas?  

 

7) ¿Cómo te sientes cuando oyes la palabra matemáticas?  

 

8) ¿De qué formas usas matemáticas fuera del salón de clases? [Trata de encontrar 

cuándo usan matemáticas los estudiantes, con quién, si alguna vez han aprendido 

matemáticas fuera del salón de clases, etc.] 

 

9) ¿Piensas que eres bueno/a en matemáticas? ¿Cómo lo sabes? ¿Qué es lo que hace 

que alguien sea realmente bueno/a en matemáticas? 

 

10) ¿Qué tipo de trabajo te gustaría hacer cuando seas mayor? ¿Crees que necesitas 

matemáticas para ese trabajo? 

 

11) ¿Crees que es importante saber matemáticas? ¿Para qué cosas son importantes las 

matemáticas? ¿Por qué son importantes las matemáticas? 

 

12) Cuéntame de un tiempo en cuando querías que fuera algo diferente en tu salón de 

clase, escuela o comunidad y trataste de cambiarlo. [Comprueba de como lo 

hicieron, con quien, cambios que ocurrieron, etc.]  

 

13) Piensa en algo sobre tu comunidad, o sobre tu barrio, o sobre tu escuela, que te 

preocupe. Puede ser algo que realmente sea importante para ti, algo sobre lo que 

quieras aprender más, algo sobre lo que tengas preguntas, o algo que tal vez no te 

guste y que te gustaría que fuera diferente. Háblame de ello. ¿Qué preguntas 

tienes? ¿Qué te gustaría saber? ¿Cómo puedes aprender más sobre esa situación? 

¿Crees que las matemáticas te pueden ser útiles para ello? ¿Qué es lo que te 
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gustaría que fuera diferente? ¿Crees que puedes hacer algo al respecto? ¿Cómo? 

¿Crees que puede significar una diferencia? [Comprueba cuando lo necesites, de 

acuerdo con la respuesta del niño/a]. 
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Entrevista a participante #1, Parte B (Ideas sobre la enseñanza y aprendizaje)   

Otoño 2007 

1) ¿Cómo explicarías a un niño/a más pequeño/a que tú qué es lo que son las 

matemáticas? [Comprobación opcional: cuándo oyes la palabra ―matemáticas‖ 

¿qué te aparece en tu mente?] 

 

2) Si fueras el maestro/a, ¿cómo enseñarías matemáticas? 

 

3) ¿Cómo piensas es la manera mejor de aprender matemáticas?  

 

4) Si pudieras cambiar algo de tu clase de matemáticas, ¿qué es lo que cambiarías? 

 

5) ¿Cómo te describirías como estudiante de matemáticas? [Comprueba cuando 

necesites para entender la percepción que tiene como estudiante]. 

 

6) Dame un ejemplo de algo (un tema, un problema) en matemáticas que sea fácil de 

aprender para ti. ¿Por qué? ¿Qué es lo que crees que lo hace fácil? 

 

7) Dame un ejemplo de algo (un tema, un problema) en matemáticas que sea difícil 

de aprender para ti. ¿Por qué? ¿Qué es lo que crees que lo hace difícil? ¿Qué es lo 

que haces cuando hay algo en matemáticas que es muy difícil para ti? 

 

8) Cuando tú no estás seguro sobre algo en la clase de matemáticas, o cuando no 

entiendes algo en la case de matemáticas, ¿qué es lo que haces? [Comprobación: 

¿Vas al maestro/a para pedirle ayuda? Si lo haces, ¿qué es lo que hace el 

maestro/a para ayudarte? ¿Qué otras cosas haces cuando hay algo que no 

entiendes? 

 

9) En tu clase de matemáticas, ¿alguna vez te ofreces voluntario/a para responder 

preguntas o compartir tus estrategias para resolver los problemas? ¿Te sientes a 

gusto haciendo eso? Si es así, ¿qué es lo que te ayuda a sentirte a gusto? ¿Te gusta 

hacer eso? Si es así, ¿qué es lo que te gusta sobre eso? 
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Entrevista a participante #2 (Ideas sobre el contexto de aprendizaje) 

Primavera 2008 

1) ¿Qué es lo que haces en el Grupo de Niñas de después de la escuela? 

[Compruébalo haciendo que el estudiante describa actividades específicas].  

 

2) ¿Cómo te ayudan el resto de estudiantes del Grupo de Niñas para aprender 

matemáticas?  

¿Qué es lo que hacen para ayudarte a aprender? Cuando otros/as estudiantes 

comparten sus ideas, ¿eso te ayuda a ti a aprender? Si es así, ¿cómo te ayuda? 

 

3) ¿Qué es lo que haces para ayudar a otros/as estudiantes en el Grupo de Niñas? 

 

4) ¿Piensas que aprendas mejor o peor cuando trabajas con otros estudiantes? ¿Te 

gusta trabajar con los adultos? ¿Cuál te gusta mejor? [Comprobar preguntando al 

estudiante que explique por qué, y pidiéndole que dé ejemplos]. 

 

5) ¿Piensas que aprendes mejor o peor cuando trabajas con otros estudiantes? ¿Por 

qué? [Comprobar preguntando al estudiante que explique por qué, y pidiéndole 

que dé ejemplos]. 

 

6) ¿En qué se diferencia tu clase regular de matemáticas del Grupo de Niñas de 

después de la escuela? [Comprobar preguntando al estudiante que explique por 

qué, y pidiéndole que dé ejemplos]. 

 

7) El Grupo de Niñas de después de la escuela ¿te ayuda a aprender matemáticas en 

tu salón de clase? [Comprobar preguntando al estudiante que explique por qué, y 

pidiéndole que dé ejemplos]. 

 

8) ¿Cómo te sientes respecto de las matemáticas? ¿Te sientes igual o diferente de 

cuando empezaste a venir al Grupo de Niñas? 

 

9) ¿Cómo te sientes cuando hablas de matemáticas y resuelves problemas en el 

Grupo de Niñas? ¿Te sientes cómodo/a compartiendo tus ideas o tus estrategias?  
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Entrevista a participante Final (Reflección del año)  

Primavera 2008 

1) ¿Qué es lo que más te ha gustado del Grupo de Niñas? 

 

2) ¿Cuál ha sido tu actividad/proyecto favorito? ¿Qué es lo que te ha gustado de esa 

actividad? ¿Qué es lo que has aprendido de esa actividad? 

 

3) ¿Qué es lo que menos te ha gustado del Grupo de Niñas? 

 

4) ¿Crees que tu actitud hacia las matemáticas ha cambiado a lo largo de este año? Si 

es así, ¿cómo? 

 

5) ¿Crees que te ha ido mejor en matemáticas este año? Si es así, ¿cómo?  

Háblame sobre algunas cosas que creas que has aprendido en matemáticas este 

año. ¿Qué es lo que te ha ayudado a aprender esas cosas? 

 

6) ¿Crees que es importante saber matemáticas? ¿Cuáles son algunas cosas para las 

que las matemáticas son importantes? ¿Por qué son importantes las matemáticas? 

 

7) Algunos niños/as dicen que las matemáticas les ayudan en sus vidas, ¿qué es lo 

que piensas? ¿Cómo te pueden ayudar las matemáticas a ti? ¿Puedes pensar en 

alguna vez que las matemáticas te ayudaron en algo en tu vida? 

 

8) ¿Te gusta trabajar en grupos? ¿Por qué? ¿Qué es lo que te gusta o no te gusta de 

trabajar en grupo? ¿Te siente igual que cuando empezaste el año, o te sientes 

diferente ahora? 

 

9) Cuéntame del día o actividad en el Grupo de Matemáticas que te gustó mejor. 

¿Cuál fue lo que le hizo tu día o actividad favorita.  

 

10) ¿Te ha gustado trabajar en proyectos? ¿Qué proyectos te han gustado más? 

¿Cuáles te han gustado menos? ¿Prefieres proyectos o ―matemáticas regulares‖? 

 

11) ¿Que piensas sobre los proyectos de comunidad? ¿Crees que debemos hacerlos en 

el Grupo de Niñas? ¿Crees que los proyectos de comunidad son importantes? ¿Por 

qué? ¿Crees que los proyectos de comunidad hacen la diferencia? ¿Por qué? 

[Comprueba que el estudiante comparta ideas sobre un proyecto en particular].  

 

12) ¿Qué has aprendido de hacer proyectos de comunidad? [Comprueba que el 

estudiante hable sobre aprendizaje matemático, y otras formas de aprendizaje. 

Comprueba con ejemplos específicos]. ¿Qué es lo que te ha ayudado a aprender 

eso? 
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13) Piensa en algo sobre tu comunidad, o sobre tu barrio, o sobre tu escuela, que te 

preocupe. Puede ser algo que realmente sea importante para ti, algo sobre lo que 

quieras aprender más, algo sobre lo que tengas preguntas, o algo que tal vez no te 

guste y que te gustaría que fuera diferente. Háblame de ello. [Comprueba cuando 

lo necesites, de acuerdo con la respuesta del niño/a]. 
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APPENDIX D: GIRLS‘ REFLECTION SAMPLE (MICHELLE AND HER SISTER) 

The inspiration of Math Club 

   The inspiration of Math Club has taught a lot to us. The girls Math Club has 

taught me how to work with other students and how to use teamwork. As a 

reward we have been given verbal praise.  We have been working hard and we are 

proud of it. 

  We have been working on a project and we would like to talk about it. The 

project we are working on is to save Agave Elementary School. So far we found 

out that if they close the school then they will be saving (out of money) 1%. I think 

it is a bad idea, don’t you think so too! 

The Girls Math Club has been so supportive to the school and as for me I have 

been to. When I think about the school closing I think about all the people who 

went to Agave. Not only that one of the kinders asked, ‘’ is the school closing 

down’’ and her eyes seemed to be watery. I couldn’t stand the story, but she had a 

voice and that voice was heard. If you heard her voice too then you wouldn’t close 

down our school. 

The Girls Math Club has been so absorbed in the project that we wish to keep 

Agave open. I bet that others do to. This has to be the very first protest that we 

have ever done. If you heard our voice then you would like to think about this and 

don’t close down Agave Elementary.   

 

 

                                             -Michelle, [Michelle’s sister] 

P.S YOU SHOULD TAKE OUR ADVICE AND DON’T CLOSE OUR SCHOOL! ! 
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APPENDIX E: SAMPLE TAPE LOG 

Video tape observation form 

After-school 
Tape Title ASMC Agave  

03/06/08 

Date 

Needed 

N/A 

Watched 

by 

Maura 

Clips to 

Make 

 

 

Clip 

Number 

Clip Name Time 

Code 

Length of 

Clip 

Transcribe 

(Yes / No) 

Spanish 

(Yes/No) 

1 Present to Vice-

Mayor 

18:15-

26:00 

7:45 y n 

2 Zara letter 28:56-

30:35 

1:39 N n 

3 Line Plot 

calculations 

32:53- 

1:00:25 

28:32 y n 

 4 Zara Int 1:05:00-

1:07:15 

2:15 y n 

 5 Alma Int 1:11:06-

1:15:39 

4:45 y n 

 6 Margarita Int 1:15:59- 

1:21:12 

5:13 y n 

  

Overview 

of Math 

activities 

 

 

 

 

 

 

 

Episode  

(note time code, note small/large group)  

Participants 

1.  [0:00- 32:53] Girls prepare questions for the vice-

mayor of [the city]. Interview the Vice-mayor and 

present their work to him. 

Margarita, Alma, 

Vane, Catalina, 

Zara, Maura, Vice-

Mayor 

2.  [32:53- 1:00:25] Girls work on line plot calculations 

and discuss solutions.  

Same 

3.  [1:05:00-1:21:12] Interviews by local NPR TV 

station of Zara, Alma and Margarita. 

Zara, Alma, 

Margarita 

 

 

Highlights 

(*)/ Clips 

Clip 1 [00:01:25- ] They prepare questions for the vice-mayor. Margarita says, 

―do you have any questions for us?‖ Vane says, ―Do you agree with the 

district to shut down our school?‖ ―what do you do for a living?‖ ―What do 

you do as the mayor?‖ [2:45] They look at their poster. They read Zara‘s 

letter. I point out that we forgot to put that it was the math [standardized 

test] scores. [5:04] They brainstorm questions to ask him. Zara, Vane, I 

mention asking about what else we can do, Catalina wants to ask my 

question, Margarita- do you use math in their daily life? [6:50] Talk about 

camera people coming from local TV station. [8:00] Vice-Mayor arrives 

and we begin to introduce ourselves and ask him questions. [8:55] [9:30] 

Catalina starts with her question about what to do about the school closings. 

He speaks of attending Agave 61 years ago (1946). He says he is here to 

support Agave and he believes they are doing this too quickly. Zara says 

she is realizing that because so many people care about this school, they 
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might do something about it. Margarita asks about what he does for a 

living. Catalina asks about whether other people he knows went to Agave. 

[13:23] [13:50] Alma arrives and introduces herself. He speaks of the vice-

mayor job being part-time. Margarita asks if he uses math in life and he 

says every day. He says everybody uses math- it is very important. [17:30] 

[18:15] He asks them questions. Catalina starts sharing what we have been 

learning about. She talks about the buses not being available. I clarify her 

comments and they all jump in to show the map and they talk about the 

time and then the average time per block was three minutes. Margarita 

points out the map to him and they show the locations of the schools. 

Catalina then points out their poster and reads the sections describing what 

they have been doing. Margarita brings up the domino effect of one school 

closing hurting another school because of over-crowding. Margarita says 

kids are already going to Samota for 6
th

 grade and families might move 

anyways. Margarita talks about how the percentage calculation was very 

complicated. Margarita reads the part about the math club. Zara reads her 

letter. [26:00] They meet the reporter from the local TV station. Catalina 

says, ―[name] is our cameraman.‖ She says they will film us doing our 

work first, and then interview us. [28:56] Zara reads her letter to the board. 

[30:35] They talk about their interpretation of the figures. Vice-mayor talks 

about why he is here and that he supports Agave. Alma says there are other 

underperforming schools- referencing her mom‘s speech. Margarita says 

she doesn‘t necessarily agree because she says it is mean because the other 

schools will feel the same way that we are feeling. [32:53]    

Clip 2 [32:53] They do the line plot investigation of where they live and how far 

that is from Samota, walking. Margarita uses Samota to Agave and then 

adds on additional. They each do the investigation and Margarita and Vane 

have different numbers because one of them starts with 40 min from our 

investigation, which doesn‘t account for the average. I ask Margarita to 

help Alma- they get different number of blocks. Catalina asks if she can use 

her times tables. Margarita helps Alma. Catalina asks if we can ask more 

students to have more data.  Alma draws the 23 blocks and three tallies for 

each. In background, I am talking about plotting their times. Catalina 

describes how she multiplied. Alma describes how she solved it. [47:50] 

[48:58] Catalina asks who got 45. [49:26] I lead a discussion about the 

different methods of calculation. Margarita says she did FOIL. There is a 

close-up of her method. Catalina describes her method- which is an array. 

Zara shares her method. She says she added three 20s, because from her 

nana‘s house to Samota took 20 blocks and each three minutes, so she 

added three 20s. She also says 60 minutes is an hour and Catalina says hers 

is three minutes to an hour. Margarita talks about how the number means 

that they need at least an hour to get to their first class. She talks about 

being late and getting tardies. Alma shows what her drawing represents- the 

squares are the blocks and the tallies are the minutes. Margarita says that is 

really smart and she hadn‘t thought of it. [56:30] Then I point out the line 

plot and I ask how we could use the graph. Margarita says it is the average 

amount of kids to walk for each time increment. I push the idea to collect 

the info from many students. Vane asks to survey their classes. Catalina 

agrees. Vane says they can show it in the video and explain it. [58:24] 

Catalina says we could figure out in cars. She asks who should do the 

fourth graders. Margarita says we should do kids we are closer to. Catalina 

predicts how people get to school. I point out that the survey will tell us. 

Vane says most walk. [1:00:25]  
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Clip 3 [1:02:55] Interview with Zara: She volunteers to go first. [1:03:22]  

[1:04:28] She says the math club is exciting. [1:05:00] Z says she is in the 

club because she needs a little help because math is hard for her and she 

gets frustrated in class and that I explain things well for her. She asks what 

she hopes to do and find out? Z says her times tables. Zara says she doesn‘t 

want them to shut the school because it had many memories- her dad and 

tio went to school at Agave. She said she would use math when she grows 

up to be a fashion designer. [1:07:15]   

 

Clip 4 [1:10:04] Interview with Alma. Favorite subject is Reading. Hasn‘t read 

any good books lately- she says the messenger is good. [1:11:06] Alma 

says this is her fourth year of the math club (she is talking about parents‘ 

group). Why she joined- isn‘t that geeky? Alma said her parents wanted her 

to join. Alma says it is fun. Alma says she went to some meetings of 

closing the four schools and she listened to what the superintendent had to 

say and she thinks they aren‘t good reasons to close Agave. Alma said she 

thinks they just don‘t want Agave but are looking for reasons to close it. 

Alma says she thinks it is special because it has been here for 85-86 years. 

She asks how math might help them understand more about the school. 

Alma wanted to think about how many students have come to Agave. Alma 

thinks everyone needs math to know what they are going to do. Alma says 

it would be wasteful to close the school because of the new gym.  [1:15:39] 

 

Clip 5 [1:15:59] Margarita decided to try it because her mom suggested it. 

Margarita thinks it is fun, they talk about highs and lows/problems that are 

happening, such as politics, and other stuff. About the project- they don‘t 

want it to close, so they are working hard- they want to make a digital story 

before the March meeting. Also, Margarita brings up the idea of closing 

another school besides Agave- not a good idea because it would hurt 

another school. How is she using math to help other people understand: she 

found out that if they live on 33
rd

 st or 28
th

 st- she says 60 minutes or 51 

minutes. Not fair for students- no buses available. We took the walk and 

did a lot of numbers- a block is approximately 3 minutes and we timed it by 

17 blocks to get 51. She says she wants to be a vet when she grows up. 

New sense of importance of math- ―oh, yeah you are going to use it 

everyday of your life- and he and the police officer use it. Craig said you 

use it even for construction. Margarita says it helps them to get better at 

math and helps us get better for school and get better grades in math. They 

also talked about the math standardized test and they want to get better. It is 

a fun way to learn, we do logic puzzles and games, and it is a fun way to do 

math. [1:21:12]  

 

Clip 6   

 

Analytic 

Comments 

 

math identity, math agency and critical agency, differences between club and 

classroom  
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APPENDIX F: EXPANDED FEMINIST CRITICAL MATHEMATICS FRAMEWORK 

Cycle of Activities 

Phase 1: Determine area of 

interest/concern 

 

 

This might include neighborhood walks/photos, surveys or informal 

interviews (school, family, neighborhood, friends), individual/group 

brainstorm sessions, presentation of data related to student population 

/school/neighborhood/community, etc. 

[Possible sources of project focus: student discussion, current events, 

neighborhood changes (ex: road expansions, park design, legislation), 

common themes in student conversations, changes at school, student 

interview issues, request from school board/neighborhood association] 

**Note: This is also a good time to show examples of youth activism 

or community activism that the students can relate to. 

Phase 2: Investigate the 

issue in depth in order to 

determine possible 

problems to address.  

Brainstorm possible 

problem.  

This might involve field trips, internet or library research, etc. to 

investigate gaps in knowledge in order to inform problem formulation; 

problems should be able to be solved mathematically. 

**Note: This is a good time to show examples of the power of 

mathematics in making an argument and examples of problems that 

can be solved using mathematics. 

Phase 3: Define 

problem/question. 

Determine a strategic plan 

for data collection and 

possible action components 

Roles and groups should be formed and tasks distributed; Problem 

formulation should be collaborative and could be broken down into 

smaller questions/problems to be addressed in small groups. 

Phase 4: Collect data, refine 

problems, begin to 

determine action plan  

Possible data sources: interviews, measurements, internet searches, 

surveys (people, items: ie. trash or grafitti), maps, etc; action plan 

could involve investigation of who makes decisions regarding issue or 

whom the issue affects. 

Phase 5: Solve 

problems/represent 

mathematical investigation 

and collect supplemental 

data if necessary 

 

Problems should be mathematical in nature and might involve 

supplemental mini-lessons or simplified problems on specific 

mathematical topics that are necessary for solving the problem; 

problem solution could involve generating more questions/problems, 

which should be noted and possibly investigated; supplemental data 

collection if the solution needs to be refined or expanded. 

Phase 6: Synthesize your 

mathematical 

findings/Represent 

mathematical 

investigation/solution and 

determine presentation 

mode, finalize action plan 

Keeping audience in mind, solutions should be refined and the mode 

of presentations/implementation determined and then prepared.  

 

Phase 7: Implement action 

plan/ share results with 

appropriate audiences 

Action plan could involve a presentation for elected officials, city 

council, school board, student body, community group, etc, organizing 

an information session/protest for community members, creating 

distributable media for peers/community, etc. 

Phase 8: Reflection 

 

Although reflection should be present in every phase of the process, 

this is a time to reflect through individual writing/interviews and 

group discussion; reflection could focus on the mathematics, the 

action component, the process, the collaborations, the successes and 

challenges, and should involve a discussion of generative themes for 

further projects- a re-starting of the cycle. 
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APPENDIX G: FULL STUDENT SURVEY          

 

 

1. What streets do you live on? [Ex:  XX street and XX avenue] 

(You can write where you live or by that I mean what street or what 

building/business)  

2. Do you think it‘s a good idea to send Agave scholars (students) to Samota? 

     A. No, I think it‘s a bad idea.     

B. Yes, I think it‘s a great idea. 

C. I‘m not sure of it either being a good idea or bad idea. 

3. What makes Agave special (pick as many as you agree with) 

a. the teachers  

b. the students  

c. the memories  

d. our work that we‘ve done  around our school 

e. our programs that we‘ve enjoyed together 

f. other: ______________  

4. How do you get to school? 

 a. walk 

 b. bus 

 c. bike/motorcycle 

 d. car 

5. Do you have family members that have gone to Agave? (pick all that apply) 

 a. brothers and sisters 

 b. parents 

 c. grandparents 

 d. other: _______________ 
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