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ABSTRACT 

 
This dissertation study examines the experiences of four Latina/o pre-service 

teachers (PSTs) as they learn about teaching mathematics for understanding (TM4U) and 

integrating a child’s out-of-school mathematical knowledge and experiences during 

instruction.  Studying the knowledge and experiences of Latina/o PSTs is necessary 

because PSTs from minoritized backgrounds have particular insights about teaching 

diverse students that can inform the learning experiences of other PSTs. This study 

investigates the prior experiences and beliefs about mathematics instruction the Latina/o 

PSTs (and those from minoritized backgrounds) bring as they begin their mathematics 

methods semester and how they leverage their experiences as they learn to teach 

mathematics to diverse students. 

 Teaching mathematics for understanding is one way that teachers can support 

children’s understanding of mathematics (Kilpatrick et al 2001). Teachers who integrate 

children’s out-of-school mathematical knowledge and experiences in their practice draws 

upon multiple existing frameworks—the basic premise being that children come to 

school with mathematical knowledge and experiences that helps them learn mathematics 

in school (Gonzalez, Andrade, Civil, & Moll, 2001; Greer, Mukhopadhyay, Powell, & 

Nelson-Barber, 2009).  My study looks at the experiences of Latina/o PSTs as they learn 

to help children leverage their out-of-school knowledge and experiences to understand 

mathematics.  

Data sources included four individual interviews, relevant methods assignments 

and audio transcripts from methods course discussions, and observational notes from the 
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PSTs’ field experience classrooms. The study found that PSTs leveraged their prior 

experiences as English Language Learners to support linguistically diverse children learn 

mathematics. Based on their prior experiences, some of the PSTs were more sensitive to 

the needs of marginalized children learning mathematics. The study found that the PSTs 

leveraged their experiences as diverse learners to think about the ways teachers could 

connect in-school mathematics to children’s out-of-school mathematical knowledge and 

experiences. Yet the findings suggest that PSTs still need more experience articulating 

how exactly children’s out-of-school experiences can help children understand 

mathematics. Implications of this study speak to how the beliefs and prior experiences of 

PSTs from minoritized backgrounds can inform how future teachers are prepared to teach 

mathematics to diverse students. 
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CHAPTER 1: INTRODUCTION 

On Becoming a Teacher 

Pre-service teachers (PSTs) enter their preparation programs with years of 

experience as students in the classroom.  When students decide to enter the field of 

education, they learn to take on a new role, the role of the teacher.  Yet even as PSTs 

begin to see themselves as teachers, these prior experiences and beliefs about the 

classroom are not gone.  PSTs have several pre-conceived ideas of role of the teacher: 

teacher as role model, inspiration, disseminator of knowledge, or supportive guide for 

example.  Research on preparing teachers (Lidstone & Hollingsworth (1992), 

Featherstone (1993), Nespor (1987),  Feiman-Nemser (1985) to name a few) details how 

PSTs’ prior beliefs and experiences play pivotal roles in shaping their future views of 

teaching and learning.  Even though the prior educational experiences of PSTs do not 

necessarily dictate future dispositions, these experiences have the potential to support, 

challenge, and/or reshape future beliefs.  It is for this reason that teacher preparation 

programs should consider the varied backgrounds of PSTs because their prior 

experiences as students play a role in how they will conduct themselves as a teacher 

(Sleeter & Milner, 2011).  

Further research about the ways in which PSTs think about teaching and their role 

as a teacher is necessary.  The beliefs and prior experiences that PSTs bring to their 

teacher preparation program communicate classroom norms and expectations to children 

(Cochran-Smith, 1991; Delpit, 1988).  As an example, PSTs who believe that teacher-

directed instruction is effective for all students can communicate to their future students 
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that the teacher is the sole source of all knowledge, which may not help students to think, 

and problem solve for themselves.  So that all PSTs receive the message that every child 

can be successful in learning any academic content and that success is not limited to 

those children who learn in ways most familiar to their teachers, it is imperative to study 

the beliefs and prior experiences of PSTs and to consider how these beliefs and 

experiences may play a role in teaching children from various backgrounds.  

Teaching the Classrooms of Today 

In recent years, there has been more research in the field of teacher education with 

respect to preparing PSTs for a diverse classroom (Featherstone, 2011; Hollins & 

Guzman, 2005).  While there exist many definitions for “diverse students” in the 

classroom (e.g., gifted and talented, gender, sexual orientation diversity, to name a few), 

this study limits the definition of students from diverse, underrepresented backgrounds to 

mean those who come from ethnically, racially, culturally, linguistically, and/or 

socioeconomically minoritized backgrounds (e.g., Latina/o students, students who speak 

languages other than English, and/or students from economically challenged 

backgrounds).  

Research has argued that there is an oversight in preparing teachers for diverse 

classrooms because many PSTs cite that they feel unprepared to teach and address the 

needs of culturally, linguistically, and socioeconomically diverse students (Ross & Smith, 

1992; Siwatu, 2007).  Furthermore, existing disparities in the achievement of diverse 

students as compared to their White peers, particularly in the area of reading and 

mathematics, reflects a cause for serious concern (U.S. Department of Education, 2011). 
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While they may be numerous explanations for such achievement gaps (e.g., the amount 

of school funding available, the curricular materials used, the kinds of relationships 

schools have with parents, etc.), one possible factor is the fact that teachers are 

unprepared to teach diverse students. 

Additionally, the growing dissimilarity between the diverse student population 

and a relatively homogeneous teacher workforce (80% of teachers are White, middle 

class, and female) has further complicated the issue of preparing teachers to teach 

students from diverse backgrounds (Zumwalt & Craig, 2005).  In addition, there exists a 

general misconception among policy makers and some teachers that a child’s culture, 

language, and background play no role in how he/she learns an academic content 

(Downey & Cobbs, 2007; Zumwalt & Craig, 2005).  As an example, Arizona’s 

Proposition 203 (English Language Education for Children in Public Schools Act in 

2000) made English as the official language of instruction in all Arizona schools and has 

resulted in marginalizing Arizona’s linguistically diverse students, which make up 

approximately 15% of the total student population (Challenges for English Language 

Learners on Arizona's high school exit exams, 2007).  

It could be assumed that PSTs from minoritized backgrounds (e.g., Latina/o PSTs 

and/or PSTs who are bilingual and recent immigrants to the US) come to their teacher 

preparation programs with specific knowledge about effective strategies for teaching 

diverse students.  The following section explores the knowledge and experiences that 

Latina/o PSTs in particular bring to the conversation about effectively teaching diverse 

learners.  
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Experiences as Minoritized Learners: Latina/o PSTs 

As diverse students themselves, Latino/a PSTs have a first-hand knowledge of 

being a diverse learner, but these beliefs and experiences may not be linked to effective 

teaching strategies for diverse students (e.g., using a child’s native language for 

instruction (Gutierrez, Baquedano-Lopez, & Alvarez, 2000)).  In fact, Cabello and 

Burstein (1995) and others (Achinstein & Aguirre, 2008; Gordon, 1994) found that the 

backgrounds and experiences as diverse learners of teachers from minoritized 

backgrounds do not necessarily support them to implement effective pedagogies for 

diverse students.  

Conversely, some PSTs from minoritized backgrounds do have beliefs and 

experiences that position them to effectively teach diverse students.  Such effective 

pedagogies include using a child’s native language as well as incorporating the home and 

community knowledge a child brings to class (Civil, 2002a, 2002b; Gonzalez, et al., 

2001; González, Moll, & Amanti, 2005; Nieto, 2002).  As an example, Castaneda, 

Kambutu, and Rios (2006) found that bilingual PSTs can use their knowledge and 

experiences learning content in a second language to support linguistically diverse 

students because “it is often [minoritized teachers] who are most likely to work with 

these new students in ways that ease their transition to English-language schooling” (p. 

13).  

Still, there is not enough research about the experiences of minoritized PSTs and 

specifically, Latina/o PSTs in their teacher preparation programs (with the exception of 

Aguirre (2009), Cabello & Burstein (1995), Montecinos (2004), and Sleeter and Milner 
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(2011)) and more work is needed to expand our knowledge in this area.  Knowledge 

about the beliefs and experiences of Latino/a PSTs can inform the content of methods 

coursework and field experience placements.  It is also important to know how it is that 

their experiences frame their visions for teaching and how they draw on their 

backgrounds to help them become effective teachers.  The next section will narrow the 

lens of researching the beliefs and experiences of Latina/o PSTs within the context of 

learning to teach mathematics.  

Latina/o PSTs and Diverse Students in the Mathematics Classroom 

Many consider mathematics as a gatekeeper class: the more access students have 

to advanced mathematics classes in middle and high school, the more likely they will 

have access to post-secondary education (Bresser, Melanese, & Sphar, 2009).  This 

notion of mathematics as a gatekeeper class begins as early as elementary school 

(Stinson, 2004).  Instead of limiting mathematics as a gatekeeper class (which may lead 

to further marginalization of children), teachers should prepare every child for post-

secondary mathematics education and not just those children that typically find 

themselves in the pipeline (Boaler, 2006; Ladson-Billings, 1997; Tate, 1997).  

Research has evidenced that diverse children in particular feel disconnected from 

math, and their ways of knowing and understanding mathematics, which are rooted in 

cultural, linguistic, socioeconomic experiences, are often not recognized by schools 

(Greer, et al., 2009; Rodríguez & Kitchen, 2005; Silva & Moses, 1990).  It is necessary 

then to research the beliefs and experiences of PSTs from similar backgrounds that may 

be familiar with the ways diverse children think and do mathematics because this will 
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further inform how PSTs draw on their own knowledge and experiences as learners to 

take up effective pedagogies for diverse learners.  

 In addition, all PSTs should be aware of effective strategies of teaching 

mathematics to diverse students.  While there are many effective strategies for teaching 

mathematics (e.g., improving mathematical discourse among students, making multiple 

connections across and within mathematical concepts), the sections to follow focus on 

two particular approaches—teaching mathematics for understanding (TM4U) (Hiebert et 

al., 1997) and integrating a child’s out-of-school mathematical experiences and 

knowledge (Greer, et al., 2009).  Both of these approaches have been shown to be 

effective for students from diverse backgrounds (Silver & Stein, 1996).  

Learning to Teach Mathematics for Understanding and Integrate a Child’s Out-of-

School Mathematical Knowledge and Experiences 

Elements and Complexities: Learning to Teach Mathematics For Understanding 

An emphasis on teaching and learning mathematics for understanding (versus 

teaching that focuses narrowly on procedures or memorization) is important for 

mathematics classrooms because children need to know how to understand and do 

mathematics.  Not only will teaching mathematics for understanding helping children 

create more connections across multiple mathematical concepts, Hiebert et al., (1997) 

also suggests that  

Students who are given opportunities to understand, from the beginning, and who 

work to develop understanding are likely to experience the kind of internal 

rewards that keep them engaged (p. 2).  
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More specifically, research has shown that diverse students find success in learning 

mathematics with understanding, as demonstrated by initiatives like the QUASAR 

Project (Quantitative Understanding: Amplifying Student Achievement and Reasoning 

Project;(Germain-McCarthy & Owens, 2005; Silver & Stein, 1996).  

Research has documented the goals of helping PSTs to teach mathematics for   

understanding (Berk & Hiebert, 2009; Hiebert & Morris, 2009; Hiebert, Morris, & Glass, 

2003; Vacc & Bright, 1999).  For example, the work of James Hiebert and his colleagues 

have shown that PSTs can learn to teach mathematics for understanding by becoming 

mathematically proficient themselves and by practicing effective teaching strategies that 

help students to become mathematical proficient (Hiebert, et al., 2003).  Examples of 

strategies that support PSTs to learn to teach for mathematics understanding include 

identifying specific learning goals in their lesson plans, recognizing when or how 

students meet these goals, and analyzing the ways in which teachers adjust their practice 

so that they support their students’ understanding (Hiebert & Morris, 2009).  

However, the following research demonstrated that teaching mathematics for 

understanding is challenging for PSTs.  Hiebert, Morris, and Glass (2003) admit that  

The complexity of teaching and the difficulty of mastering all aspects of effective 

teaching, especially as defined by the new and ambitious learning goal of 

mathematical proficiency, nearly ensure that prospective teachers cannot become 

experts, or even accomplished novices, during a relatively brief program (p. 205). 

This transformation does not happen overnight and PSTs need help in practicing to teach 

mathematics for understanding by attending to the needs of students.  Researchers like 
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Gloria Ladson-Billings (1995a) and Brian Greer, Mukhopadhyay, Powell, and Nelson-

Barber (2009) have also argued that educators need to consider more than the thinking 

and understanding children do in school-based mathematics lessons, but also how 

children learn mathematics when it is connected to their out-of-school knowledge and 

experiences.  

Learning to Integrate a Diverse Child’s Out-of-School Mathematical Knowledge 

and Experiences 

Children come with cultural, linguistic, socioeconomic, home, and community 

knowledge and experiences to the classroom and how teachers integrate this knowledge 

in their classroom has taken on many names (see Culturally Relevant Pedagogy (Ladson-

Billings, 1995b), Culturally Responsive Pedagogy (Gay, 2002), Culturally Adaptive 

Pedagogy (Tobin & McRobbie, 2002), and Funds of Knowledge (Gonzalez, et al., 2001; 

Moll, Amanti, Neff, & Gonzalez, 1992; Velez-Ibanez & Greenberg, 1992) for more 

information on this).  Examples of a child’s cultural knowledge and experience that they 

bring to the classroom include practices such as celebrating religious holidays like Easter 

and participating in cultural activities like a quinceñera1.  Mathematics teachers who 

integrate their practice with the out-of-school mathematical knowledge and experiences 

of children help their students make personal, meaningful connections between existing 

and new mathematical knowledge (Gutstein, Lipman, Hernandez, & Reyes, 1997; Nasir, 

Hand, & Taylor, 2008).  My study does not rely upon a single construct in defining a 

                                                
1 A quinceñera is a typical Latina/o ceremony for families to celebrate a young woman’s shift into 
adulthood.  
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child’s “out-of-school knowledge and experiences,” but instead draws upon the broad 

arguments based within the established body of the aforementioned research.  

There is evidence that teachers can learn to connect their mathematics teaching to 

children’s out-of-school knowledge and experiences (Civil, 1994; Foote, 2009; Moll, 

1992).  For example, teachers who visited the home of their Latina/o students found that 

the family members possessed a funds of knowledge that is used in work and to maintain 

the home (Moll, 1992).  As an example, a father who is a carpenter may share his 

professional knowledge of measurement and geometry with his children as he maintains 

his personal home or a mother may share her mathematical knowledge of fractions and 

measurement while preparing a family meal.  

In another example, a teacher helped children to leverage their knowledge of 

gardens and their prior in-school mathematical knowledge of perimeter and area in order 

to “determine how to have the most amount of space with the limited amount of chicken 

wire” available (Kahn & Civil, 2001, p. 43).  The children leveraged their in-school and 

out-of-school knowledge and experiences to discuss this problem and eventually, they 

were able to analyze how adjusting the dimensions of the enclosure would result in 

different areas and perimeters. These examples will be expanded upon in Chapter 2.  

Teacher education research has documented ways that teacher preparation 

programs help PSTs learn about the knowledge that children bring to the classroom and 

how this knowledge can inform their practice (Garii & Rule, 2009; He & Cooper, 2009; 

Leavell, Cowart, & Wilhelm, 1999; Levine-Rasky, 1998; Meaney, Bohler, Kopf, 

Hernandez, & Scott, 2008; Rios & Montecinos, 1999; Siwatu, 2007; Smith-Maddox, 
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1998; Turner et al., 2012; Villegas & Lucas, 2002)2.  Specific strategies include asking 

PSTs to complete mathematical autobiographies of themselves and of children (He & 

Cooper, 2009), to conduct a Funds of Knowledge interview with children (Foote, 2009), 

and to explore the community for mathematical connections and create a lesson based on 

these connections (Bartell et al., 2010; Rios & Montecinos, 1999).  In doing such 

activities with children, PSTs are able to see how their lessons can be meaningfully 

framed with respect to the ways children see and interact with mathematics.  Eventually, 

these experiences encourage PSTs to break away from deficit models of framing students 

because PSTs have new, authentic, positive experiences with children from diverse 

backgrounds (Downey & Cobbs, 2007).  

Preparing PSTs to value and utilize effective strategies for teaching diverse 

students (e.g., Culturally Relevant and Responsive Pedagogies, drawing on a child’s out-

of-school mathematical knowledge and experiences) is inherently challenging (Aguirre, 

2009; Downey & Cobbs, 2007; Rodríguez & Kitchen, 2005; Villegas & Lucas, 2002). 

PSTs who are unfamiliar with diverse populations or are yet unwilling to explore the 

lives, background, and experiences of diverse children are sometimes are resistant to such 

strategies (Aguirre, 2009; Rodríguez & Kitchen, 2005; Villegas & Lucas, 2002).  

Again, one might assume that Latina/o PSTs and other PSTs from minoritized 

backgrounds are more equipped to draw on the knowledge and experiences of diverse 

children because they can leverage their prior experiences as diverse children in a 

mathematics classroom.  In some cases, the research has found this to be true (Cavazos, 

                                                
2 Each of these authors will be expanded upon in greater detail in Chapter 2.  
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2009; Irvine, 1988; Montecinos, 2004; Sleeter, 2000; Sleeter & Milner, 2011).  As an 

example, Irvine (1988) found that the Black educators teaching mostly Black students 

held high learning expectations of their students and the educators facilitated a caring and 

positive learning environment for their students because they related to their students’ 

experiences.  Specifically for Latina/o PSTs, Cavazos describes how she leveraged her 

knowledge and experience as an English Language Learner to support other linguistically 

diverse students during her student teaching experience.  

Moreover, Hernandez-Sheets (2001) argues that while PSTs from minoritized 

backgrounds like Latina/o PSTs may have knowledge about diverse populations based on 

their own prior experiences, teacher preparation programs need to share this knowledge 

and experiences with all PSTs.  She argues that PSTs from minoritized backgrounds “are 

more likely to serve as cultural translators, mentors, intercessors, mediators, home-school 

links, activists, and supporters of academic and social growth” and can share their 

experiences with other PSTs who may not attend to such roles with students (Hernandez-

Sheets, 2001, p. 28).   

Chapter Summary and Research Questions  

This study is important because many PSTs feel unprepared to teach students who 

come from diverse backgrounds (Ross & Smith, 1992).  Diverse students in general feel 

disconnected from the mathematics that they are learning and teacher preparation 

programs need to support PSTs to help diverse students feel connected to their learning.  

PSTs draw on their prior knowledge and experiences to help them think about 

their visions for teaching.  There should be more work done investigating the prior 
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experiences and beliefs of Latina/o PSTs and PSTs from other minoritized backgrounds 

as they learn to take up effective pedagogies for diverse students (Hernandez-Sheets, 

2004b; Montecinos, 2004).  In the course of investigating their insights, teacher 

preparation programs set the stage for PSTs to talk about their experiences as minoritized 

children learning mathematics in a second language or who felt disconnected from their 

learning as an example.  As a caution though, one should not assume that Latina/o PSTs 

and PSTs from other minoritized backgrounds should carry the burden of educating all 

PSTs about children from different cultures, languages, and economic classes.  In 

general, knowledge gathered from this research, if shared in methods courses, has the 

potential to inform how PSTs are prepared to teach mathematics in diverse classrooms.  

In Chapter 2, I review the literature on the aforementioned issues and how it 

relates to my study.  Chapter 3 describes my methodology and gives a brief description of 

my participants and the research setting.  Chapter 4 analyzes the findings from the four 

case studies.  The fifth and final chapter describes a cross-case analysis of the four 

participants and concludes with a discussion of implications for teacher preparation 

programs and future research.  

The following research questions guided this study: 

1. What are the beliefs and experiences about learning and teaching mathematics 

Latina/o PSTs have as they entered the mathematics methods semester?  

2. How did the Latina/o PSTs leverage their own prior knowledge and 

experiences and their interactions with children in their field experience 
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classes to craft a vision of effective mathematics teaching for diverse 

students?  

Research Positionality 

As a White, female graduate student in the University of Arizona College of 

Education, a former K-12 teacher, and an elementary mathematics methods instructor, I 

bring a particular lens to my research.  I studied theoretical mathematics for six years and 

at that time, I considered myself a traditionalist when it came to think about teaching and 

learning mathematics–I felt that the teacher had to transmit the formula, steps, and 

procedures that my students needed to know in order to complete their homework.  I 

applied this perspective to my teaching for many years in the classroom and struggled to 

understand why some of my students were persistently unsuccessful in my class.  I 

assumed that I was a good teacher: I taught from the standards, I used the book, and I 

relied upon outside resources.  As I reflected upon why some of my students were 

unsuccessful, I strayed from the book and expanded my understandings of what it meant 

to teach math—teaching math through music, art, and even literature.  Suddenly I found 

that not only were more of students successful, but my class as a whole enjoyed 

mathematics in ways that lingered well beyond the boundaries of my classroom.  

I now view mathematics as a body of knowledge that is relative to its context, is 

political and biased at times, but should be accessible to all students and not just for those 

that are mathematically oriented.  My students are smart in mathematics in a variety of 

ways.  Instead of thinking that knowledge comes strictly from a textbook, I adapt my 

understanding to consider the knowledge and practices that originate from a student’s 
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out-of-school experience.  Given this shift in perspective, student achievement for me is 

relatively based on the student’s individual needs and I reject the notion that some 

students will never be able to call themselves smart in math.    

My work in the Tucson GEAR UP Project as a curriculum writer for the Math 

through Mariachi Program sparked a realization as to how teachers might be able to 

incorporate a mathematically rich pedagogy as well as interweave a child’s out-of-school 

knowledge and experience into the classroom—particularly with children from diverse 

backgrounds.  Since then, the focus of my academic papers has settled upon the 

integration of the two strategies in teaching mathematics for understanding and 

integrating a child’s out-of-school knowledge and experiences in the classroom.  As a 

teacher educator, I now constantly reflect upon my own experiences, frameworks, and 

ideologies for teaching mathematics influences PSTs in how they learn to teach.  Based 

on my own transformative journey, I consider myself to be learning along side my 

students as they integrate inclusive practices into their teaching.  
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CHAPTER 2: LITERATURE REVIEW  

One concern for preparing PSTs to effectively teach the classrooms of today is the 

growing mismatch between the cultural, linguistic, and socioeconomic backgrounds of 

teachers and their students (Hollins & Guzman, 2005).  Most PSTs are white, middle 

class, female students whereas their future students are culturally, linguistically, and 

economically diverse (Zumwalt & Craig, 2005).  This mismatch is challenging for 

teacher preparation programs because PSTs may not be familiar with their students’ 

cultural, linguistic, and/or socioeconomic experiences.  Furthermore, the majority of 

PSTs may not know how to draw upon their students’ experiences in ways that support 

learning.  So that PSTs do not merely replicate the classroom that they are most familiar 

with (which might be ineffective for diverse students), teacher preparation programs need 

to understand PSTs’ beliefs and prior experiences to help them develop effective teaching 

strategies for all children (Featherstone, 1993; Feiman-Nemser & Buchman, 1985; 

Hollingsworth, 1989).  

 PSTs from minoritized backgrounds (those from culturally, linguistically, or 

socioeconomically minoritized backgrounds) may have beliefs and experiences that they 

can leverage to develop effective pedagogies for teaching diverse children (Sleeter & 

Milner, 2011).  For example, Cavazos (2009) recognized other teachers stereotyping 

English Language Learners as not having the potential to learn and Cavazos said that this 

was particularly painful to see because she too was a minoritized, English Language 

Learner as a child.  She encouraged other linguistically diverse students to persist in their 

studies and resist the stereotypes that others place on them because she herself was able 
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to break free from other’s stereotypes about her.  Cavazos is one example of how 

Latina/o PSTs and PSTs from minoritized backgrounds can share their beliefs and 

experiences as a diverse learner with others; by sharing these positive and negative 

learning experiences, effective pedagogies could be presented in a tangible context for 

the benefit of all PSTs (Sleeter & Milner, 2011).  

The first section of this chapter describes the conceptual framework that I use to 

make sense of how PSTs learn to teach, and in particular, to teach mathematics in diverse 

classrooms.  Specifically, I discuss the beliefs and experiences that Latina/o PSTs and 

other PSTs from minoritized backgrounds bring to mathematics teacher preparation 

programs and what this knowledge means for preparing PSTs.  The next section details 

two approaches that PSTs can learn in teaching mathematics: Teaching Math for 

Understanding (TM4U) and integrating a child’s out-of-school mathematical knowledge 

and experiences in their practice.  The conclusion of this chapter synthesizes the research 

about how Latina/o PSTs and PSTs from other minoritized backgrounds take up effective 

strategies for teaching mathematics to diverse students.   

Perspectives about Teaching the Classrooms of Today 

In order to understand the process of learning to teach, one might begin with the 

work of Hollingsworth (1989) and Featherstone (1993).  Their work argues that pre-

service teachers bring with them experiences, self-perceptions, dispositions, and beliefs 

about learning and teaching that shape how PSTs see themselves as teachers.  Lortie’s 

(1975) “Apprenticeship of Observation” explains why PSTs reference their prior 

experiences in the classroom when they form new beliefs about teaching.  Lortie would 
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suggest that a PST who felt comfortable learning mathematics in a traditional, lecture-

based environment might teach mathematics in a similar way.  Beliefs about teaching 

based on “unquestioned familiarity” is a source of struggle for PSTs because “people 

generally do not recognize that their experience is limited and biased” (Feiman-Nemser 

& Buchman, 1985, p. 56).  By challenging the familiarity of prior educational 

experiences and beliefs about teaching, teacher preparation programs can help PSTs to 

see their practice through the perspective of their students.  As a result, PSTs frame new 

beliefs about teaching, which can include effective strategies for diverse learners.  But 

how can teacher preparation programs specifically support PSTs in making such shifts?  

Field placements are important in challenging the familiarity of PSTs’ prior 

educational experiences.  Hollingsworth argues that it is not helpful for “pre-service 

teachers [to] be placed with teachers with whom they agree [but] that cooperating 

teachers should be chosen who are model teachers according to program philosophy” 

(Hollingsworth, 1989, p. 186).  Featherstone continues Hollingsworth’s line of thinking 

by saying that there is an inherent “importance of outsiders who challenge the obvious or 

suggest a different way of looking at something” in the classroom environment 

(Featherstone, 1993, p. 13).  As teacher preparation programs challenge the PSTs’ 

familiarity of teaching, Featherstone and Hollingsworth suggest that PSTs will be in a 

better position to adopt the new effective pedagogies.  As an example, PSTs who are 

unfamiliar in teaching linguistically diverse students may need to be paired with a mentor 

teacher that use effective language strategies such as using a child’s native language 
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during instruction.  A PST who sees their mentor teacher use effective language strategies 

may be more willing to adopt those strategies in their classroom.  

The conclusions made by Hollingsworth, Featherstone, and Feiman & Buchman 

are particularly important for today’s classrooms and is one of the rationale for my study: 

PSTs need to be familiar with the educational needs of their students who are becoming 

increasingly culturally, linguistically, or socioeconomically diverse3.  PSTs who do not 

have experiences in teaching culturally, linguistically, or socioeconomically diverse 

students may cling to their familiar teaching practices when in fact, these practices may 

not be helpful for the students they teach.  

 A natural question arises as to how teacher preparation programs can support their 

PSTs to teach diverse students: What kinds of new experiences do PSTs need to have in 

order to become aware of and adopt effective strategies for diverse students in their 

classroom?  Because Latina/o PSTs and other PSTs from minoritized backgrounds are 

familiar with the cultural, linguistic, and economic needs of their diverse students, does 

this make them better able to teach diverse students? Are the answers to these questions 

different for teaching mathematics to diverse students? The next section discusses 

research on PSTs from minoritized backgrounds such as Latina/o PSTs and the 

experiences of all PSTs in teacher preparation programs.  

                                                
3	  One alternative view of diverse students which is gaining notoriety is the notion that Special Needs 
students (or those with learning disabilities) should be included in this category (Scott & Ford, 2011) and is 
assumed to be an included demographic when considering effectively teaching diverse students. 



 30 

 
Narrowing the Lens: The Voices of Latina/o PSTs and Other Minoritized PSTs 

Whereas there exists a great deal of research on supporting the majority PSTs and 

in-service teachers in teaching diverse classrooms, research about the beliefs and 

experiences of PSTs and teachers from minoritized backgrounds is more limited.  One 

argument for studying PSTs and in-service teachers from minoritized backgrounds (e.g., 

teachers from culturally, linguistically, and economically underrepresented backgrounds) 

is that by bringing their diverse perspectives to light, teacher preparation programs can 

highlight some authentic educational issues of diverse students (and not just the perceived 

issues as seen by the majority of the teacher workforce).  Sleeter and Milner (2011) and 

Irvine (1988) name specific effective perspectives, beliefs, experiences, and pedagogical 

strategies PSTs and in-service teachers from diverse backgrounds may bring to the 

discussion about teaching diverse learners.  As an example, Irvine (1998) argues that the 

presence of teachers from culturally diverse backgrounds in classrooms not only serves 

“as a role model so that [Black students] gain accurate perceptions of our multiethnic 

society [but also]… help counter negative stereotypes that White children have about 

Black people” (Irvine, 1988, p. 506).  Sleeter & Milner (2011) further argues that some 

teachers from minoritized backgrounds might better “understand and respect the cultural 

knowledge [that diverse] students possess and they use this knowledge as a foundation 

for their teaching practices” (p. 83).  

This is of course dangerous to make the assumption that minoritized PSTs and 

teachers are prepared to teach diverse students simply because they share the same 

culture, language, and class as their students (Cabello & Burstein, 1995).  Similarly, it is 
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also dangerous to assume that all teachers who are from non-minoritized backgrounds do 

not have any prior experiences of being marginalized and stereotyped, which could 

further inform how teachers support students from diverse backgrounds (see Keller 

(2007) for a study about females stereotyped by their teachers based on the students’ 

perceived mathematical potential to learn).  For the purposes of this study, I am 

narrowing my focus to the voices of Latina/o PSTs.  I focus on Latino/a PSTs because all 

of the PSTs that agreed be focal participants were Latina/o and three of them were 

bilingual in Spanish and English.  Consistent with the focus of this study, I will highlight 

the existing research on the experiences of Latina/o PSTs and teachers as they teach 

diverse learners.   

Cavazos (2009) charted her experiences as an English Language Learner (ELL) 

and Mexican immigrant as she was student teaching in a predominately Latina/o high 

school.  Cavazos reflected on interviews that she conducted with teachers in the high 

school about the different expectations teachers had for their students and especially, 

ELL students and those students not enrolled in college preparatory courses (as Cavazos 

calls them, “standard students”).  Below Cavazos talked about how she became 

disappointed when she heard teachers speak about their low expectations of ELLs and 

children who were not enrolled in college preparatory classes.  

In the teachers’ lounge, I have heard several teachers mention that standard 

students will never attend college.  According to them, these students do not have 

the desire to learn and could care less about their classes… Many of the students 

in these standard classes are also labeled as “limited English proficient.” I can 
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sympathize with these students because I was also an English language learner 

and I was also placed in some “standard” classes.  I was labeled as a student who 

would not pursue higher education (p. 75) 

As Cavazos thought back how these teachers spoke about ELL students, she reflected 

upon her own experiences learning English and realized that she had also experienced 

teachers who did not have high expectations of her potential to learn.  Cavazos described 

how even though she had these marginalizing experiences (e.g., not being recommended 

for college preparatory classes), she and her family still made plans for her to attend 

college.   

 Cavazos leveraged her own experiences as an ELL with teachers who never 

considered her to be capable of completing a college degree when she says  

At one point I was placed in standard courses and others labeled me as “dumb” 

and believed I would never attend college.  I went on to say that I would soon 

graduate with a Bachelor’s degree in English and with honors from a university. It 

breaks my heart to listen to students call one another dumb or slow (p. 77) 

Based on her own experiences, Cavazos supported students by helping them to resist 

stereotyping each other’s potential to achieve and succeed based on their perceived 

academic capabilities and English proficiency.  Her reflections signal the ways that 

Latina/o PSTs and in-service teachers can leverage their own knowledge and experiences 

including, in some cases, those as English Language Learners to help students resist 

further marginalizing each other in school.  
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There is other evidence of PSTs who have experienced stereotypes and prior 

experiences of marginalization in schools and who leverage these experiences in their 

teacher preparation programs.  Kohli (2009) described the prior experiences of JoAnn, a 

Latina PST and how she had former teachers who held stereotypical, low learning 

expectations of her and other Latina/o students. 

To develop a pedagogy that intervenes on [racism and stereotypes in schools 

based on their prior experiences, the PSTs from minoritized backgrounds] felt that 

it was not only imperative to think about racism in their own lives, but also to 

critically reflect on their observations of teachers and racism against Youth of 

Color [in their classrooms] (p. 245).  

During her student teaching semester, JoAnn witnessed teachers and administrators that 

were stereotyped and marginalized Latina/o students (e.g., teachers expressed low 

learning expectations, stereotypes of their families and communities).  Based on her own 

prior experiences, JoAnn recognized other students being marginalized and thought about 

ways that she as a teacher could counter this.  

 As another example, Jackie was a Latina PST who was a fluent English speaker. 

Growing up, her teachers stereotyped Jackie as needing English language support 

because her mother spoke Spanish.  Later as a PST in her student teaching semester, 

Jackie noticed teachers who marginalized young children based on their English 

proficiency.  Later, Jackie reflected on her own marginalizing experiences as a Latina 

child and leveraged this experience when she reflected upon seeing other teachers 
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marginalize students by their language proficiency (or the language proficiency of their 

parents). Kohli summarizes this by saying  

All of the women in this study had a story to tell about the racism they went 

through in their own education, but many of them expressed that they had not 

thought about such experiences since they happened (p. 250).  

  And still, it can be said that for the PSTs to see other students being marginalized in 

their field experience classrooms served as a reminder to the PSTs of their own 

marginalizing experiences.  The PSTs from minoritized backgrounds leveraged their own 

knowledge and experiences to make sense of the inequities that they witnessed.  My 

study investigated how exactly the Latina/o PSTs levearged their prior experiences as 

minoritized learners to become sensitive to the needs of other minoritized children in 

their field experience classes.  

Still, some might assume that PSTs of minoritized backgrounds automatically 

leverage their prior experiences to effectively teach other minoritized students.  The 

participants in Cabello and Burstein’s study (1995) found that a cultural, linguistic, or 

economic alignment between teachers and students did not guarantee that the teachers 

knew how to connect to their students and help them learn.  Specifically, Paula, an 

African American teacher was teaching African American students and “believed that in 

order to be a good teacher all she had to do was to imitate teachers she had experienced 

going to school” (Cabello & Burstein, 1995, p. 288).  Paula believed that teachers were 

the authority in the classroom and that the children were to do as they were told, but she 

soon found out that this did not help her African American students learn.  As Paula 
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became familiar with the lives of her students, their families, and the community, she was 

able to see how she could use strategies that helped her students learn.  Paula’s case 

challenges the assumption that her knowledge about the experiences of the African 

American children based on her own prior experiences did not necessarily prepare her to 

teach them.  

The aforementioned research argues that PSTs and in-service teachers from 

minoritized backgrounds have prior marginalizing experiences that they leverage when 

they teach students from minoritized populations.  While the experiences of Cavazos 

(2009) and the Latina PSTs in Kohli (2009) signal that PSTs can leverage their own 

knowledge and experiences to recognize and resist stereotyping Latina/os by their culture 

and language, this is should not necessarily assumed to be the case with all Latina/o PSTs 

and in-service teachers.  One limitation of this literature is that they address mostly the 

general phenomenon of Latina/o PSTs leveraging their prior experiences to think about 

teaching minoritized students.  My study adds a level of detail in seeing how Latina/o 

PSTs leverage their prior experiences to teach mathematics to diverse children.  In the 

next section, I narrow the conversation even further on preparing teachers to teach 

mathematics to diverse students.   

Preparing Teachers for the Diverse Mathematics Classroom 

Influential Prior Experiences of PSTs in the Mathematics Classroom 

The majority of PSTs have grown up in the era of high-stakes testing and punitive 

achievement benchmarks and may have very different experiences in the classroom as 

compared to their more experienced counterparts (Jeynes, 2007).  One reason for this 
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experiential difference might be because of influential policies such as No Child Left 

Behind Act of 2001.  Due in part to this legislation and high-stakes testing policies, 

current PSTs are likely to be familiar with classroom that reflect a high-stakes 

environment; this characterization is particularly true for the content area of mathematics 

because it is now more scrutinized and heavily assessed than ever before (Guisbond & 

Neill, 2004).  Therefore, PSTs may have an unquestioned familiarity with traditional, 

lecture-based, skills-centered classrooms and believe that they should replicate this for 

their own students, without consideration as to the particular needs of their students.  

The Misconceptions of PSTs About How Students Learn Mathematics 

In addition to PSTs’ particular views about the mathematics classroom, they also 

bring misconceptions about how students learn mathematics in general.  Lee and 

Ginsburg (2009) sought out to identify and generalize some common, misleading beliefs 

PSTs have about teaching young children mathematics.  Five of the nine common 

misconceptions PSTs have about teaching children mathematics include: 

1. Young children are not ready for mathematics education. 

2. Mathematics is for some bright kids with mathematics genes.  

3. Language and literacy are more important than mathematics.  

4. Simple numbers and shapes are enough [for children to learn mathematics] (p. 

38)  

Lee and Ginsburg go on to discuss how these misconceptions and stereotypical beliefs 

can have damaging affects on students.  They argue that even though there are cultural 

differences in doing mathematics, there should not be cultural differences in the potential 
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of all children successfully learning mathematics.  One way to dispel these myths is to 

provide PSTs with experiential evidence of diverse children understanding mathematics 

and the complexities of learning elementary mathematics.  

Means and Knapp (1991) conducted a study about how the limited beliefs of 

teachers’ might impact the learning of diverse students.  One long-standing, limiting 

belief is that that mathematics should be taught as a series of steps and that there is no 

room for conceptual development until these steps are mastered (Means & Knapp, 1991). 

Furthermore, there is a belief that if diverse students do not thrive in a classroom that 

valued procedural fluency, then these students are not developmentally ready for higher-

levels of mathematics because they lacked the “capability to perform on complex tasks” 

(Means & Knapp, 1991, p. 283).  PSTs’ negative stereotypes of diverse students 

potentially set in motion dangerous consequences for students—consequences that set 

students along a trajectory of low expectations and limiting potential for achievement. 

Lubienski (2000), Means and Knapp (1991), and Moses and Cobb (2001) cite that such 

deficit-based views among practicing teachers directly influence if (and how) diverse 

students are placed into remedial, traditional mathematics classes.  Remedial classes are 

typically classrooms that reinforce low expectations, place minimal emphasis on 

understanding, and limit a student’s access into higher-level mathematics classes.  

Even though it may be difficult for teacher preparation programs to reframe all 

PSTs’ misconceptions about how students learn mathematics, the goal is still necessary 

(Aguirre, 2009).  PSTs who have stereotypes of how students learn mathematics 

(particularly students who are culturally, linguistically, and economically diverse) need to 
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have varied experiences that challenge their beliefs and help PSTs to not reproduce 

classrooms that limit students.  As an example, Stuart and Thurlow (2000) asked PSTs to 

consider a hypothetical situation where a child detailed her beliefs about doing 

mathematics and asked the PSTs to interpret the situation.  Then the PSTs were asked to 

consider how their own interpretation might impact how any child learns (or does not 

learn) mathematics.  For example, the PSTs read a scenario where a child rushes through 

their mathematics homework because she feel that in order to be smart in math, she needs 

to complete their problems quickly.  By discussing a series of similar, hypothetical 

situations, the PSTs realized “their future actions as teachers were related to their beliefs 

about mathematics and themselves as learners” (Stuart & Thurlow, 2000, p. 116).  The 

PSTs were then able to consider alternative actions for their future students based on their 

realization.  Even though there is research in the tenacity of PSTs’ beliefs about teaching 

(Nespor, 1987), Stuart and Thurlow argued that these experiences helped PSTs to see 

“their responsibility in breaking the cycle” (p. 118) of reproducing unproductive beliefs 

about how students learn mathematics.  For these PSTs, this recognition was a first step 

in helping them to effectively teach mathematics for all students.   

The Views of Latina/o PSTs Other Minoritized PSTs of Teaching Mathematics   

Many of the authors above only discussed issues about teaching mathematics 

from the perspective of the majority of PSTs and few articles have narrowed the field to 

Latina/o PSTs and other PSTs from minoritized backgrounds.  Research that answers 

Hernandez-Sheets (2004a) call of using the experiences of PSTs and teachers from 
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minoritized backgrounds as pedagogical tools is still emerging and this section details 

what research is available.  

If PST from minoritized backgrounds such as Latina/o PSTs come to their 

preparation programs with prior experiences that reflect productive strategies for diverse 

students, these experiences could be shared among the cohort of PSTs as a whole (Sleeter 

& Milner, 2011).  For example, Rios and Montecinos (1999) saw that PSTs from 

minoritized backgrounds  

found things that worked for them in schools, therefore, they can look back and 

see how schools can be helpful to students of color (especially programs such as 

bilingual education, Advancement Via Individual Determination—a college-

bound program for [S]tudents of [C]olor in many of the area's high schools) (p. 

73).  

Other productive strategies for teaching mathematics to diverse students might include 

teachers that contextualize their practice within a student’s out-of-school experiences 

(e.g., crafting a mathematics problem based in a situation that urban students may be 

most familiar with such as calculating cab fare or the most efficient distance between 

landmarks in a city’s downtown) (Kress, 2005; Silva & Moses, 1990).  PSTs from 

minoritized backgrounds have a specific knowledge about being a minoritized student 

and can personalize conversations among all PSTs about the classroom experiences of 

students from varied backgrounds.  Ultimately, all teachers may have a better chance 

understanding the needs of diverse students and molding this knowledge into effective 

teaching practices (Hollins & Guzman, 2005; Villegas & Lucas, 2002).  But teacher 
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preparation programs must be careful to not place the weight of educating the majority of 

PSTs about effective pedagogies for students from minoritized backgrounds.  All PSTs 

need to have experiences with teaching mathematics to children from minoritized 

backgrounds and the beliefs and experiences of PSTs from minoritized backgrounds is 

just one piece of the conversation.  One question that remains is what exactly are effective 

teaching practices for teaching mathematics to diverse students and how do PSTs learn to 

use these practices in elementary classrooms?  The following sections will outline two 

frameworks for effective teaching strategies in mathematics and will describe PSTs 

experiences in enacting these strategies.  

Learning to Teach Mathematics for Understanding (TM4U) and Integrate a Child’s 

Out-of-School Mathematical Knowledge and Experiences 

Elements and Complexities: Learning to Teach Mathematics For Understanding 

Many have interpreted what it means to teach mathematics in ways that develop 

student understanding.  For example, in Adding It Up: Helping Children Learn 

Mathematics, Kilpatrick and colleagues (2001) describe five components of a 

“mathematically proficient” student: the student has a “conceptual understanding, 

procedural fluency, strategic competence, adaptive reasoning, and a productive 

disposition in regards to learning and using mathematics” (p. 115).  These five core 

principles represent the goals and experiences children need to not only do mathematics, 

but also to understand mathematics.   

Teaching mathematics for understanding is then conceptualized as a process of 

building a child’s mathematical knowledge and expertise.  Hiebert and Grows (2007) and 
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Hiebert and Wearne (1993) argue that not only do PSTs and teachers need to be aware of 

the instructional goals of the mathematical tasks they pose, but also they need to know 

how to build upon the mathematical underpinnings of the task so that students are able to 

integrate more complicated concepts.  

Research has found that preparing PSTs to teach mathematics for understanding is 

not an easy process (Hiebert & Morris, 2009; Jansen, Bartell, & Berk, 2009; Lee & 

Ginsburg, 2009; Vacc & Bright, 1999).  Hiebert and Morris (2009) and Jansen, Bartell, 

and Berk (2009) found that elementary teachers are generally unprepared to teach 

mathematics for understanding.  This lack of preparation in mathematical content 

knowledge is compounded with the misconception that elementary mathematics is easy 

to teach because only older students need a conceptual understanding of mathematics 

(Lee & Ginsburg, 2009).  Furthermore, the overabundance of standardized tests that 

reduce mathematics to procedures and basic skills (Shepard, 2010) gives elementary 

teachers a false hope that reducing their practice to procedural and skill development is 

sufficient preparation for children in mathematics.   

In response to these challenges, research on teacher preparation has outlined 

specific goals to help PSTs teach mathematics for understanding.  Philipp (2008) argues 

that PSTs need to have experiences with analyzing how children understand and solve 

mathematical tasks.  More specifically, Hiebert et al. (1997) and Carpenter, Fennema, & 

Franke (1996) detailed specific ways that PSTs can spot common student misconceptions 

and recognize the use of student invented strategies.  Carpenter et al. (1996) goes on to 

state that teachers and PSTs should “work back from errors to find out what valid 
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conceptions students do have so that instruction can help students build on their existing 

knowledge” (p. 14). Beginning from what children know and where children need to 

know so that they understand mathematics is one way that teacher preparation programs 

can help PSTs learn to teach mathematics for understanding.  Eventually, PSTs learn to 

help children see that “ideas are the currency of the classroom” and that mistakes, 

reflection, and collaboration are highly valued (Hiebert, et al., 1997, p. 9).  

Is TM4U enough or is there more to how mathematics teachers effectively teach 

(and are prepared to effectively teach) students from various backgrounds?  Others like 

Gloria Ladson-Billings (1995a), William Tate (1995), and Gutstein et al., (1997) have 

argued that teachers should also focus on the ways children experience mathematics in 

their lives outside of school.  The following section will describe how research has come 

to conceptualize the role of students’ out of school experiences in supporting school 

mathematics learning. 

Learning to Integrate a Child’s Out-of-School Mathematical Knowledge and 

Experiences  

 Students come to school with experiences and knowledge from their homes, 

communities, and culture that teachers can leverage to help students learn in the 

classroom.  A student’s out-of-school mathematics knowledge and the ways in which 

teachers integrate this knowledge in their practice has been conceptualized in a variety of 

ways: Culturally Relevant Pedagogy (Ladson-Billings), Culturally Responsive Pedagogy 

(Gay, 2002), Culturally Adaptive Pedagogy (Tobin), and Funds of Knowledge (Gonzalez, 

et al., 2001; Moll, et al., 1992; Velez-Ibanez & Greenberg, 1992) to name a few.  While 
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there are slight variations in these constructs, all of them are in direct opposition to a 

deficit view of the experiences and knowledge of diverse students, families and 

communities.  This study does not rely on one particular construct over another (e.g., 

Culturally Responsive Pedagogy versus Culturally Relevant Pedagogy), but instead, 

draws from the broader research base which argues that teachers should help students 

leverage their out-of-school mathematical knowledge and experiences as they learn in 

school.    

The Elements and Benefits of Integrating a Child’s Out-of-School 

Mathematical Knowledge and Experiences During Instruction.  Teachers who 

connect to students’ out-of-school experiences and knowledge make it easier for their 

students to situate mathematical learning in meaningful, authentic ways, and in this way, 

support their learning (Villegas & Lucas, 2002; Ladson-Billings, 1995; Gay, 2002). 

Before teachers integrate the out-of-school knowledge and experience of their students in 

their practice, they first must be familiar with the lives of their students, families, and 

communities.  As an example, Kahn and Civil (2001) asked students to create and 

maintain a garden at school based on Kahn’s (the classroom teacher) knowledge of her 

students, their families, and their own gardening experiences. While the class worked on 

this project, Kahn helped her students connect what they were learning in their 

mathematics and science classes to their experiences in maintaining the garden (e.g., 

examining the growing cycles of plants, determining the spacing of various plants, and 

determining how to maximize the area of the garden by using the same amount of 

fencing).  Eventually, Kahn saw that everyone involved with the garden “came away 
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understanding more about mathematics in our lives and the role it can play in a 

classroom” (Kahn & Civil, 2001).  Civil stated that even though some of the children 

used trial-and-error to complete their mathematical tasks, the context helped children to 

become  “eagerly engaged in a serious exploration of academic mathematics” (p. 50).  

Research often criticizes traditional mathematics classrooms as neglecting to 

recognize the ways that diverse students use and experience mathematics in their lives 

(Greer, et al., 2009; Gutstein, 2006; Ladson-Billings, 1995a; Sternberg, 2007; Tate, 

1995).  The Algebra Project (Silva & Moses, 1990) is one such example of teachers who 

noticed that diverse students did not feel that school mathematics connected to the ways 

that they saw and used mathematics in their lives (e.g., the mathematics used to read a 

subway schedule or determine the shortest walking route to school).  Algebra Project 

teachers found that students were more successful in school when lessons encouraged 

them to leverage their out-of-school knowledge and experiences, but these kinds of 

lessons and classroom are not common across the US.  

Another way that teachers can connect to the out-of-school knowledge and 

experiences of students is to connect their practice to the language of diverse children.  

Teachers familiar with the knowledge and experiences of their linguistically diverse 

students are sensitive to the needs of their students as they learn mathematics in a second 

language (Villegas & Lucas, 2002; Gay, 2002; Nieto, 2002).  These teachers help their 

students them bridge their native language with a second language (Anton & Dicamilla, 

1999; Banks, 2004; Gorgorio & Planas, 2001; Harklau, 1994).  

The overarching message from these researchers is that the out-of-school 
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knowledge and experiences of students is relevant to, and potentially supportive of their 

in-school learning experiences (Civil, 2002b; Gonzalez, et al., 2001; Gutstein, 2006; 

Ladson-Billings, 1995b; Moll, et al., 1992; Nieto, 2002).  Teachers who draw upon a 

diverse student’s out-of-school mathematical knowledge and experiences in their 

instruction find that their students can leverage their existing knowledge to help them 

learn new material (Gallego, 2001; Gay, 2000; Gutstein, et al., 1997; Leonard, Napp, & 

Adeleke, 2009; Means & Knapp, 1991; Tate, 1995). Yet just as TM4U poses challenges 

for teachers and PST, there are challenges in accessing and using a student’s out of 

school knowledge, particularly in diverse classrooms. 

The Complexities in Learning to Integrate a Child’s Out-of-School 

Mathematical Knowledge and Experiences During Instruction.  A common critique 

from mathematicians and mathematics educators is that incorporating a student’s out-of-

school knowledge in mathematics instruction distracts students from doing formalized, 

academic mathematics (Ernest, 2001; Leonard, et al., 2009).  For example, Ernest 

describes a typical view of traditional mathematicians: 

The traditional view of mathematicians is that it is their specialized knowledge that is 

applied to real world and other problems, and in watered-down form used in informal 

cultural contexts (ethnomathematics). … Mathematicians own the pure ‘essence’ of 

mathematical knowledge, and ‘dilute’ versions are used by others (p. 280)  

Yet, according to Ernest and others in the field who have been already mentioned, 

viewing cultural contexts as something that muddles the mathematical learning for 

students have a limited view.  



 46 

Leonard et al., (2009) described another challenge teachers often face - 

connecting to the students’ diverse out-of-school knowledge and experiences in a single 

contextualized lesson.  Teachers who use their student’s out-of-school knowledge and 

experiences should be aware that a single context or experience that connects to the lives 

of all students may not exist.  Leonard et al., (2009) emphasizes that this style of teaching 

“cannot be prescribed or scripted ... [and that] ... teachers must be careful to avoid 

essentializing; that is, assuming one size fits all” (p. 19).  

Connecting to the lives of students is all the more challenging for PSTs because 

they are developing their vision for the classroom and may have limited experiences with 

students that they will teach (Downey & Cobbs, 2007).  Furthermore, “the attitudes 

[PSTs] bring [about teaching students unlike themselves] to the [teacher education 

courses have] developed over time and are grounded in their own personal experience” 

(Colville-Hall, MacDonald, & Smolen, 1995, p. 302).  This quote reminds us about how 

PSTs bring an unquestioned familiarity about teaching to their teacher preparation 

programs and eventually, their classrooms (Feiman-Nemser & Buchman, 1985).  Paula, 

the first year teacher from Cabello and Burstein (1995), shows that in-service teachers 

can assume that because they are of the same ethnicity as their students, then they can 

effectively teach their students.  PSTs can learn from Paula’s case because she realized 

that in order to teach her students, she needed to learn more about her students’ lives and 

she needed to learn how to connect her knowledge of students to her practice.  

Sometimes PSTs are unsure about connecting their practice to a child’s life and 

whether these strategies will help students to learn.  Siwatu (2007) examined this 
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complexity and found that generally, PSTs wanted to be inclusive to diverse students 

(e.g., using a child’s native language during instruction), but were hesitant about the 

effectiveness of these strategies.  Many of the PSTs’ in Siwatu’s study were from the 

dominant demographic (white, middle class, female PSTs) and their limited confidence to 

implement strategies like culturally responsive pedagogy could be as a result of their 

limited experiences with diverse students.  Furthermore, Siwatu argues in order to help 

PSTs adopt effective practices, they should be competent in their content area as well be 

exposed “to competent teachers with successful experience executing the practices of 

culturally responsive teaching” (p. 1098).  The guidance of competent teachers can help 

PSTs to see their existing beliefs in a new light as they watch their mentor teachers use 

effective strategies for diverse students.  

As a counter to Siwatu’s suggestion, Aguirre (2009) found that both PSTs and 

competent, field experience teachers need more support in viewing children’s out-of-

school knowledge and experiences as resources to the learning environment.  Not only 

did the PSTs hold stereotypical, deficit views of Latina/o students and these views limited 

their emerging practices, but also some of the PSTs’ field experience teachers 

unintentionally perpetuated some of these stereotypes.  So that PSTs reframe their views 

about diverse students, teacher preparation programs need to provide PSTs with more 

authentic experiences in seeing a child’s out-of-school knowledge and experiences as 

resources to their practice (Banks, 2004; Clift & Brady, 2005; Cochran-Smith, 1991; 

Feiman-Nemser & Buchman, 1985).  
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What can be said about how PSTs learn to teach mathematics for understanding 

and to connect to students’ out-of-school knowledge and experiences?  Unfortunately, 

even though the research with in-service teachers has provided evidence that both 

strategies are useful tools in the classroom, there is little in the field of teacher education 

that explicitly details the experiences of PSTs in connecting these two strategies (and an 

exception to this is the building research of the TEACH Math Project (Turner et al. 

(2012).   

Strengthening the Connection: Preparing Teachers to Teach Mathematics for 

Understanding and to Integrate a Child’s Out-of-School Mathematical Knowledge 

and Experiences During Instruction 

 The section will synthesize the literature related to preparing PSTs to teach 

mathematics for understanding in a way that is meaningful and contextualized to the out-

of-school knowledge and experiences of children.  For example, Garii and Rule (2009) 

investigated how PSTs create mathematics and science lessons that aim to support a 

child’s understanding of the content and connect to the out-of-school knowledge and 

experiences of children (specifically, children’s knowledge and experiences related to 

relevant issues of equity or social justice).  As an example in one lesson,   

elementary students [were to explore] different online television weather websites 

to gather data on the number of female and male meteorologists and scientists, 

rather than television weather personalities. They produced a bar graph that 

showed the gender disparity in this area” (Garii & Rule, p. 493).   

In general, the PSTs struggled to create a lesson that attended to both a real-world issue 
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and challenged students to learn mathematics and science for understanding.  It appeared 

that PSTs focused on one of the goals for the lesson and rarely were able to create a 

lesson that focused on both.  Garii and Rule suggested that such teaching “require[s] a 

deeper understanding of the explicit academic content being taught [in order to] to make 

meaningful connections to appropriate social justice contexts” (p. 495).  Furthermore, 

PSTs who are unfamiliar with the knowledge and experiences of children may not be 

confident in creating a lesson that is conceptually challenging and is situated within a 

social justice theme. 

Turner, Drake, Mc Duffie, Aguirre, Bartell, and Foote (2012) investigated the 

trajectory that PSTs take as they learn to attend to how children think about mathematics 

and connect this to children’s home and community-based mathematical funds of 

knowledge.  Based on an analysis of mathematics methods assignments, surveys and 

interviews from PSTs across multiple sites, the study investigated how the PSTs thought 

about and connected these strategies in their emerging practices.   

  In their study, some PSTs held conflicting beliefs about children’s mathematical 

thinking: 

PSTs often positioned children’s informal strategies for solving problems both as 

resources that support and evidence learning and as naïve or even incorrect in 

comparison with traditional, standard algorithms (p. 76).  

Moreover, even though the PSTs identified (and at times, valued) children’s out-of-

school-based mathematical experiences, they were still inconsistent with how this 

knowledge helps children learn mathematics.  A specific example of how PSTs were able 
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to connect the ways that children thought about mathematics with their out of school 

mathematical experiences was evident in a lesson based about children helping their 

Abuela (grandma) shop for items at a local Latino grocery store.  Based on conversations 

with students and their families, the PSTs devised a lesson that incorporated the 

children’s familiarity with the store and the experience of shopping for items on a grocery 

list.  In their lesson plan, they attended to how children would solve the problem and 

were aware of appropriate number choices for their mathematical tasks.  While these 

lessons were not common among the entire data set, this is evidence that PSTs can create 

lessons that help children understand mathematics while connecting to children’s out-of-

school knowledge and experiences.  My study adds to the work of the TEACH Math 

project because it narrows the lens on experiences of Latina/o PSTs as they learn to make 

similar connections in their practice with diverse students.  My focus on Latina/o PSTs is 

important because their prior experiences will help the field of educational research 

articulate what it means for teachers to leverage their own experiences as students from 

minoritized backgrounds as they learn to teach mathematics to groups of children.  

Chapter Summary 

  Research in the field of teacher education does not assume that Latina/o PSTs 

and PSTs from other minoritized backgrounds are more capable of teaching students 

from a similar background than other PSTs.  On the other hand, there is something to be 

said of the personal knowledge and experiences that Latina/o PSTs bring into their 

teacher preparation programs.  Sleeter and Milner (2011) argue that PSTs from 

minoritized backgrounds can serve as brokers for culturally and linguistically diverse 
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students and help diverse children to make connections between their own out-of-school 

experiences with their learning in school.  As a Latina mathematics teacher educator, 

Aguirre (2009) acknowledges  

aspects of [her] sociocultural identities impacted [her mathematics methods] 

course design, implementation, and responses to [her mathematics methods] 

participants [and that she] elected to integrate issues of culture, language, race, 

and class into [her] mathematics methods course and professional development 

work because of who [she] is and [her] commitment to youth of color and [the] 

communities (p.315).  

Aguirre argues that she cannot and chooses to not disconnect her identity as a Latina 

mathematics teacher educator from her practice and from the message her practice 

conveys to her mathematics methods students.  Aguirre’s reflection speaks to how 

Latina/o PSTs and PSTs from other minoritized backgrounds can rely upon their own 

personal experiences and knowledge as a diverse student in a way that is sensitive and 

inclusive to the needs of students from a similar background.  

  Ultimately, all students need to feel personally invested and connected to their 

mathematical learning and they need to have a teacher that is willing to integrate their 

out-of-school knowledge and experiences in the classroom that helps them learn 

mathematics.  Latina/o PSTs and PSTs from other minoritized backgrounds may have 

some insight into making this connection with diverse students.  Montecinos (2004) 

argues that PSTs from minoritized backgrounds need more of a voice in the discussions 

around teaching diverse learners because  
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One task of multicultural teacher education is to help teachers of color translate 

their cultural and pedagogical understandings into culturally responsive 

pedagogy… when working with teachers of color, professors use culturally 

responsive pedagogy that validates and draws from the cultural strengths these 

preservice teachers bring to the class (p. 177).  

Montecinos further argues that all PSTs can learn from the knowledge and experiences of 

PSTs and teacher from minoritized background—open and honest conversations among 

the PSTs about teaching students from diverse backgrounds supports all PSTs to teach 

students from diverse backgrounds.  

Ultimately, all PSTs need to be prepared to eventually teach children to be 

mathematically proficient and this means that they need to teach mathematics for 

understanding as well as honor and draw upon the out-of-school knowledge and 

experiences of children to support their learning.  Teachers who are able to connect their 

mathematics instruction to how a child understands mathematics can help children make 

sense of their learning and PSTs need to be prepared to do this.  Investigating how 

Latina/o PSTs think about teaching mathematics for understanding and integrating a 

child’s out-of-school knowledge and experiences in mathematics instruction is one step 

that teacher preparation programs begin to more effectively prepare PSTs to teach 

mathematics to all students.  

 



 53 

 
CHAPTER 3: METHODOLOGY 

Overview of the Study 

Rooted in a phenomenological methodology (Van Manen, 1990), this study was 

based in a mid-sized Southwestern city in the United States and focused on four pre-

service teacher (PST) participants in an elementary mathematics methods course.  The 

course was housed at Escalante Elementary School in the fall of 2010.  The Escalante 

Elementary methods cohort attracted a diverse group of PSTs, including those who 

wished to pursue an English as a Second Language or Bilingual Education endorsement. 

This was a very unique methods cohort because bilingual university instructors would 

often teach this cohort.  Also unique to this cohort, the PSTs were specifically placed in 

field experience classrooms in local schools serving predominantly high-poverty, 

Latina/o students.  Data collection of the four self-identified Latina/o PSTs included a 

pre-post survey, four interviews, researcher field notes from the methods course, two 

observations (and subsequent field notes) of the PSTs in their field experience classroom, 

audio recordings of their methods course discussions, and methods assignment artifacts 

that related to the research questions.  The following research questions guided this study: 

1. What are the beliefs and experiences about learning and teaching mathematics 

Latina/o PSTs have as they entered the mathematics methods semester?  

2. How did the Latina/o PSTs leverage their own prior knowledge and 

experiences and their interactions with children in their field experience 

classes to craft a vision of effective mathematics teaching for diverse 

students?  
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The remainder of this chapter will detail the theoretical underpinnings of the 

methodology, and describe the research setting and the participants, the ways in which 

data was collected, and finally, a the methods of data analysis.  

Research setting 

This study took place in a methods course as part of a larger teacher education 

program for elementary education and the cohorts are typically composed of general 

education and special education PSTs.  The methods semester includes courses focused 

on teaching and learning science, reading and writing, mathematics, and social studies.  

PSTs enrolled in the course are typically in their final year of study and will continue on 

to a student teaching semester upon the successful completion of their methods 

coursework.  

This study focused on one mathematics methods elementary education cohort in 

the fall of 2010.  The mathematics methods course was grounded upon two tenets in 

teaching diverse students: helping PSTs to attend to children’s mathematical thinking 

(Carpenter, et al., 1996) and learn how to draw upon children’s home, cultural, and 

community-based mathematical funds of knowledge (Turner, et al., 2012).  Specifically, 

the course emphasized research on Cognitively Guided Instruction (based on the work of 

Carpenter, et al., 1996 and Fennema, Franke, Carpenter, & Carey, 1993) and the 

assignments helped PSTs to think about how children learn mathematics (e.g., PSTs 

explored children’s thinking related to basic operations, fractions, geometry, base-ten and 

place value, to name a few).  Video clips of young children solving mathematics 

problems were used to initiate discussions about children’s mathematical thinking, 
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teacher-questioning strategies that elicit student thinking, as well as the cognitive demand 

and other affordances of a different mathematical tasks.  

Another focus of the course was preparing PSTs to effectively teach mathematics 

in diverse classrooms.  PSTs read about and practiced strategies for teaching mathematics 

to students from diverse linguistic backgrounds, completed assignments in their field 

experience classrooms that elicited a child’s out-of-school knowledge, and created lesson 

plans that connected to relevant contexts/settings in children’s communities.  As the PSTs 

learned about effective pedagogies for diverse students, they also engaged in 

conversations about equity, stereotypes, and group work strategies.  Since my study is 

aimed at understanding the experiences of Latina/o PSTs as they learn about effective 

strategies for teaching mathematics for linguistically and culturally diverse students, this 

particular mathematics methods course was ideal for my study and the research 

questions.  

Participant Selection 

 The sample of participants for this study began with 24 university pre-service 

teachers (a typical size for a fall semester methods course) who were in the Escalante site 

methods cohort in fall 2010.  Half of the PSTs spoke two or more languages and ten PSTs 

self-reported as being culturally diverse.  The cohort had 2 males and 22 females.  All 

students in the cohort were invited to participate in the first level of the study (Level 1), 

which asked the consented participants to allow me to analyze their ungraded 

assignments throughout the semester.  Level 1 participants also agreed to have their 

voices captured on audio recordings as I captured the discussions with the focal 
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participants.  Since all PSTs in the cohort agreed to this level of consent, I then reviewed 

their first assignment, which was a beginning of the semester beliefs survey4.  The results 

of this belief survey were used to select a subset of six students to serve as case studies. 

(Please see Appendix C for the example questions from the beliefs survey.)  

The 6 potential focal participants were selected based on the following criteria: 

the PSTs self-identified as culturally, linguistically, or economically diverse, they 

completed the beliefs survey, and were willing to participate in the study.  I selected 6 

PSTs who self-identified as PSTs from minoritized backgrounds because prior research 

has evidenced that PSTs from minoritized backgrounds offer particular insights into 

teaching diverse learners (Sleeter & Milner, 2011).  Moreover, there is a need to highlight 

the experiences that Latina/o PSTs and PSTs from other minoritized backgrounds bring 

to their mathematics methods coursework, as research indicates that they “[have] the 

ability to construct meaningful examples” with diverse students from similar 

backgrounds (Milner & Howard, 2004, p. 294).  Therefore, I approached the six PSTs 

after one of their mathematics methods classes and individually invited them to 

participate in a more intense level of the study (Level 2 participation).  The following 

paragraphs describe the four participants for this study that agreed to Level 2 

participation and detail some of their entering beliefs and experiences as a diverse student 

learning mathematics prior to the arrival in the methods course.  

 

                                                
4	  Developed by the TEACH Math Project, the belief survey protocol was based on the previously 
established work of CGI from Fennema, Carpenter, & Loef (1990) and the work of Siwatu (2006) about the 
beliefs of PSTs in using culturally responsive teaching practices.  



 57 

Edgar5  

Edgar was the only male who agreed to be in the study. Primarily monolingual in 

English, Edgar was a 29 year-old male Mexican-American student who was a non-

traditional elementary mathematics pre-service teacher.  My claim that Edgar was a non-

traditional PST is based on research that suggests the traditional demographic of PSTs are 

white, middle class, females in their early 20s.  In this particular mathematics methods 

class, Edgar was one of four students who are studying special education.  Prior to the 

mathematics methods semester, Edgar and his fellow special education PSTs completed 

various courses on teaching students with learning and behavioral disorders (in addition 

to the general elementary education core coursework).  He credited his brother, a special 

education teacher, as his inspiration for going back to school to learn to teach special 

education.  

Maricela 

Maricela was a 21 year-old female from Mexico who moved to the United States 

three years ago.  She was fluent in both Spanish and English.  Because Maricela enjoyed 

doing mathematics, as it was so easy for her, she took many advanced courses in high 

school in Mexico.  When she began college in the US, she had aspirations of being an 

engineer, but the professor of differential equations at the university did not support her 

needs as a learner, and therefore Maricela soon changed her major to education.  

                                                
5 The names of the participants have been changed to protect their identity and maintain confidentiality.  
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Sara 

Sara was a 23 year-old female student that came to the United States from Mexico 

when she was 18.  She was fluent in Spanish and English, but said she was still working 

for greater English fluency.  Sara went to a writing center on the university campus to 

help edit her papers and spent many hours out of class perfecting her professional writing 

skills.  At the time of the study, she was living with aunts and cousins while much of her 

immediate family still lived in Mexico.  

Miria 

Miria was a 24 year-old female from Mexico and moved to the United States 

when she was 14 and entered high school as a freshman.  Like Sara, Miria worked very 

hard in learning English and perfecting her academic papers.  Also like Sara, Miria 

constantly accessed resources on the university campus and at home in order to improve 

her writing skills in English.  Miria was very excited to be an elementary school teacher.  

Teaching Contexts 

The participants in this study were placed in three schools for their field 

experience class work: Edgar was placed at a middle school, Sara and Miria were placed 

in an elementary school together (but with different elementary teachers), and Maricela 

was placed at a bilingual magnet school with a two-way dual language immersion 

program.  The latter school “enroll[ed] a balance of native English speakers and native 

speakers of the partner language” (Howard, Olague, & Rogers, 2003) which is, in this 

case, Spanish.  The three field experience elementary schools varied in the type of 

mathematics curriculum used, with some using reform-based texts, such as 
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Investigations, while others used more traditional curricula.  All of the elementary 

schools taught predominately Latina/o students from high poverty communities.  The 

PSTs were placed at these elementary schools with teachers who were considered 

experienced and qualified in teaching diverse populations.  

Data Sources 

This section will detail the type of data sources collected, the method for 

collection, and the means by which they were managed over the course of the semester.  

Data sources include classroom artifacts as well as interviews and observational field 

notes obtained from all the consented individuals.  

Classroom Artifacts: Belief Surveys 

As part of a class assignment, the Escalante methods cohort was asked to 

complete an online survey that asked them to detail their beliefs about teaching 

mathematics to diverse groups of students.  The survey was comprised of four parts: 

questions based on a Five-point Likert scale, rank order questions, open-ended questions, 

and optional demographic questions about the PSTs themselves.  The Likert scale 

questions were based on existing, validated instruments including a CGI teacher beliefs 

measure (Fennema, Carpenter, & Loef, 1990). Some Likert questions included:  

For each of the following items, mark the answer that best represents your ideas 

and beliefs based on the scale of strongly disagree, disagree, neutral, agree, and 

strongly agree. 

1. Children should solve word problems before they master computational 

procedures.  
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2. An effective teacher demonstrates the right way to do a word problem. 	  

Some Likert-scale questions were modified to reflect a focus on teaching culturally, 

linguistically, and economically diverse children mathematics. 

How strongly do you agree with the following statements? 

1. Mathematics is accessible to all children regardless of English language 

proficiency. 

2. Mathematics is culture free and is therefore accessible in the same way to 

all children regardless of cultural background. 

For the rank-order items, PSTs indicated, “how important each of these factors is to 

children’s success in learning mathematics” from not important at all to extremely 

important. A few examples of these factors from the survey are included below. 

1. Parent knowledge of mathematics 

2. Teacher value and expectations 

3. Family’s socioeconomic status   

There were Likert scale survey questions that asked PSTs about their self-efficacy and 

beliefs about culturally responsive, culturally relevant, and/or equitable pedagogies for 

diverse students.  The TEACH Math Project (Turner, et al., 2012) developed this survey 

based on their own prior work, the prior work of Siwatu (2006), and on similar existing 

surveys about PSTs beliefs and confidence in teaching with relevance and for conceptual 

understanding.  
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For the sake of limiting my analysis on qualitative data, my analysis focused on 

three of the open-ended questions on the survey. (See Appendix C for the open-ended 

questions).  

1. What are the biggest challenges to teaching mathematics to economically 

disadvantaged children? 

2. What are the biggest challenges to teaching mathematics to students who have 

a different cultural, racial and/or linguistic background from you? 

3. How does your own background (e.g. language, culture, class, gender, race) 

impact your mathematics teaching?  

By focusing my attention on only the three questions from the pre survey and the same 

three questions from the post survey, I was able to gather concrete information as to the 

beliefs and expectations that the PSTs held upon entering their mathematics methods 

course.  I also only selected these three questions because they specifically asked the 

PSTs to articulate their beliefs about teaching culturally, linguistically, economically, and 

academically diverse students.  Although I had consent from all PSTs in the class to 

access their beliefs survey results for analysis, I only analyzed the responses from my 

four focal participants.    

Classroom Artifacts: Coursework Samples  

In addition to the beliefs survey, there were other assignments that the PSTs 

completed as a part of the mathematics methods course that were particularly relevant to 

my research questions.  The PSTs completed three lesson plans, conducted two 

interviews with students, and wrote reflections based on all of these experiences.  Finally, 
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as a part of the weekly reading assignments, the PSTs reflected upon their reading and 

wrote a one-page response about their reading. Appendix B details the work samples that 

I collected as a part of this study and excerpts from the assignment guidelines.  These 

assignments provided the PSTs an opportunity to individually reflect upon, share, and 

process their beliefs and experiences about integrating a child’s out-of-school knowledge 

in their mathematical practice.  

One example of these assignments was the School and Community Mathematics 

Project.  In this assignment, PSTs interviewed a group of their elementary students about 

their experiences with mathematics at home or in the community (e.g., using mathematics 

to share food with a sibling, or the mathematics a family member uses to pay bills or go 

grocery shopping).  The PSTs also asked elementary students to talk about places in the 

local community that they visited with friends and family, and about the kinds of 

activities they participated in each place.   

With this information, PSTs in small groups ventured into the local community 

and visited these places, talked with employees and patrons about their work, and 

collected data such as pictures inside the businesses, restaurant menus, and details about 

managing the business.  These visits then informed a mathematics lesson around a 

particular concept that would be useful for children in their classrooms.  PSTs were asked 

to frame their lessons around issues of equity and fairness.  Past examples of this project 

have been an investigation on the nutritional content of various cereal brands, gas station 

prices across the city, and prices and availability of mobile ice cream.  Based on my own 

personal experiences of teaching this project to other methods students, many PSTs said 
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that this project was the most interesting, engaging assignment because it helped them to 

see how they, as teachers, can connect their practice to the out-of-school knowledge and 

experiences of children.  

Other assignments included a mathematics autobiography, a literature based 

mathematics lesson, and a whole group mathematics lesson with an elementary class.  

The mathematics autobiography assignment helped PSTs reflect upon their experiences 

as mathematics students and the learning experiences they want to provide for their future 

students.  The literature based mathematics lesson asked PSTs to select a children’s book 

and craft a mathematical task around the context of the book.  The PSTs were to deliver 

the literature based mathematics lesson to a small group of students.  The whole group 

lesson was the culminating methods assignment and the PSTs reflected about their 

practice and about their students’ thinking observed in the lesson.  

PST Interviews 

Because phenomenological inquiry explores the experiences of people in their 

own words, interviews are a vehicle by which the researcher gathers the individual 

meaning and understanding of a particular experience (Hatch, 2002).  This study draws 

upon the tenets of phenomenological inquiry because the PSTs in a particular 

mathematics methods course.  I interviewed the four PSTs four times over the course of 

the semester: an initial interview, an interview after they completed the Literature Based 

Mathematics lesson, an interview mid-semester, and a final interview at the end of the 

semester.  With the exception of one interview where Sara and Maricela were together, 
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all of the PST interviews were conducted individually. (Questions from these interviews 

are listed in their entirety in Appendix D.) 

I conducted the first interview shortly after the four PSTs consented to the study. 

The initial interview asked PSTs to expand upon some of their responses from the belief 

survey and their mathematics autobiography.  As an example, I asked the PSTs to 

elaborate upon, “What do you feel are some of the most important features necessary to 

be a successful elementary mathematics teacher?”  Other questions included “Talk to me 

about a positive and a negative learning experience you remember in mathematics class.”  

I asked this question because I wanted to see if the PSTs could say more about the 

experiences from their mathematics autobiography or if there were other experiences 

about learning mathematics.  These responses helped me to answer the first research 

question about the PSTs’ prior experiences and beliefs before entering the mathematics 

methods semester.  All interviews were audio taped, transcribed, and lasted from 20 to 45 

minutes.  

The second interview was after the PSTs completed their literature based 

mathematics lessons with a small group of their field experience students. One question I 

asked the PSTs was “How did you select your book and adapt the story to create a 

mathematical task?”  This question was relevant to my second research question because 

I wanted to know about the PSTs’ thoughts behind creating a mathematical task based on 

a children’s book that was interesting for their students.  The PSTs believed that children 

should be excited about learning mathematics and this lesson plan was an opportunity for 

them to implement their belief about engaging students in learning mathematics.  Many 
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of the questions from this interview asked the PSTs to describe what sense they were 

making of the mathematics methods course discussions in terms of this mathematics 

lesson with a small group of students.  

I conducted a third interview after the PSTs reflected about their school and 

community mathematics project.  Because this project specifically asked the PSTs to 

identify and integrate their students’ out-of-school mathematical knowledge and 

experiences in a lesson, the PSTs described their experience in creating this lesson plan.  

At the time of this interview, the PSTs were in their field experience classes for a number 

of weeks and some of the questions asked them about these experiences.  One question in 

particular asked the PSTs to describe any clear connections they could make between 

what they were learning in their methods course and in their field experience class.  I 

asked this question was because I wanted to know about how the PSTs’ were making 

sense of teaching mathematics for understanding and integrating a child’s out-of-school 

experience across their methods course discussion and their field experience class. 

Questions like this would help me to answer my second research question about the kinds 

of experiences PSTs leveraged as they thought about teaching diverse learners in their 

methods course and field experience classes.  

The final interview was conducted after the PSTs completed their final methods 

class. I asked the PSTs to reflect about their experiences across the entire semester.  As a 

whole, this interview helped me to answer my second research question.  I asked the 

PSTs about how confident they felt in teaching mathematics for understanding and 

integrating a child’s out-of-school knowledge and experiences in their practice now that 
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they learned about effective strategies and had experiences with diverse children.  The 

PSTs articulated their beliefs about making connections between their practice and the 

lives of children. 

Field Experience Teacher Interviews  

With respect to the field experience teachers, I conducted an interview with three 

of the four teachers near the end of the methods semester (see Appendix E for the 

complete interview).  One of the field experience teachers did not consent to the study 

and therefore was not interviewed.  One question that gave the most interesting insight 

into the field experience teacher’s teaching philosophy was, “What do you do as a 

mathematics teacher that you think is so successful for your students?”  This question 

was similar to the PSTs’ question of “What do you feel are some of the most important 

features necessary to be a successful elementary mathematics teacher?”  Because there 

were similar questions in both the interviews of the field experience and the PSTs, I 

looked for similarities and differences between the PSTs’ and the field experience 

teachers’ vision of teaching mathematics.   These similarities and differences also helped 

me to make sense of how the PSTs talked about their field experiences and if the PSTs 

noticed a difference between their teaching philosophy and the philosophy of their field 

experience teacher.   

Observation of Methods and Field Experience Classes 

Observations of the methods class and the field experience classes served as 

another data source for my study.  During the second and third week of the semester, the 

PSTs learned about their field experience placements and I approached my four 
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participants about scheduling a future observation in the field experience classroom 2 

weeks later.  Prior to my arrival in the field experience class, I coordinated with the field 

experience teacher for an appropriate time to observe the PST in the elementary class.  As 

it turned out, scheduling the observations was challenging because it was difficult to 

contact the field experience teachers about my visit prior to my arrival.  Many of the field 

experience teachers were very busy and some of them did not check email nor respond 

back to telephone messages left at the school.  

During the first observation, I introduced the study and myself and invited them to 

them to participate in the study as well.  Four of the five teachers (Edgar was placed with 

two teachers during his semester) agreed to participate and I was able to observe the 

participants in their field experience class twice during the semester.  One field 

experience teacher did not wish to participate, and I did not pursue her participation 

further.  Therefore, observational data from Maricela was limited and only based on her 

own recollections of the classroom.   

During the observations of the PSTs in their field experience classes and their 

methods course, I took field notes.  The goal of the field experience notes was to record 

any generalities of the class (e.g., established classroom norms, student seating 

arrangements) and to record details of how the PST interacted with the teacher and/or the 

students.  My notes focused on how the PST interacted and experienced this elementary 

class and not upon the individual elementary students or the field experience teacher.  I 

also recorded any follow-up questions that arose during the observation and emailed the 
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PST my questions later as an informal debriefing interview.  An example of one such 

question was  

During class, there was a math problem that talked about ice-skating and Ms. T 

acknowledged that some of the students were not familiar with ice-skating. I 

thought this was an interesting moment during class. What did you think about 

this moment as you walked around and helped students?  

These follow-up questions were focused on what I saw in the observation and wanted to 

talk more about with the PST.  As an answer to my question above, Edgar talked about 

some of the conversations with students, but that I could not hear from my position.   

In the mathematics methods course, I observed 15 of the 16 classes and recorded 

notes based in public and private conversations, as well as small group and whole group 

discussions among the class.  I took field notes as I observed the methods courses and 

field experiences as it related to my research questions. The goal of the methods class 

field notes was to record details from any conversations that were not picked up by the 

audio recorder and also to record any follow-up questions that I might have had for the 

participants at a later time.  My observations of the in-class methods course discussions 

were audio taped, while observations of the field experience classroom was limited to 

field notes.  Examples of the field experience observational notes and methods course 

field notes are included in Appendix F.  

Data Collection Stages and Modifications 

Figure 1 shows the stages at which I collected and briefly analyzed the pieces of 

data.  The arrows represent the process of moving through the data for any interesting 



 69 

moments that might be relevant to my research questions and possibly inform any future 

data collection (e.g., amend interview questions, clarify field notes). 

Figure 1: Data Collection and Analysis Stage

 Throughout the middle part of the semester, I continued to collect data by 

scheduling and conducting interviews and field placement observations and transcribing 

the audio recordings from the methods course.  One of the first observations I conducted 

was with Maricela and Miria as they individually taught their Literature Based 

Mathematics Lesson.  This was a helpful experience because Maricela and Miria planned 

their lesson together and I was able to see how they utilized the lesson plan for their own 

students and contexts.  I continued to collect data until the end of the methods semester 
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when I finished the final interview with the PSTs.  The next section details how I 

analyzed the data based on analytical theoretical frameworks and how this aided in 

answering my research questions.  

Data Coding and Analysis 

Theoretical Framework for Analysis 

 Taken from the perspective of Bogdan & Biklen (2003) and Van Manen (1990), 

qualitative phenomenological research uses an individual’s interpretations of a particular 

experience and attempts to explore them.  Basic qualitative research (as is the case with 

this study) follows five basic tenets: the research must be naturalistic, incorporate 

descriptive data, concern itself with process, use inductive reasoning, and ask the 

researcher to dig for the meaning behind the participants words, experiences, and actions 

(Bogdan & Biklen, 2003, pp. 4-7).  

A researcher engages in phenomenological research with “the goal of 

understanding the subjects from participant perspectives” while maintaining “that their 

renderings [of this understanding] can be evaluated in terms of accuracy” (Bogdan & 

Biklen, 2003, pp. 23-25).  Van Manen (1990) frames this interpretation of participant 

perspective as “the description of the experiential meanings we live as we live them” (p. 

11-12).  This study adopts a similar philosophy in conception, data collection, and 

analysis. Phenomenological research applied to my study because I saw the mathematics 

methods course as a centralized place for PSTs in their journey of learning to teach 

mathematics.  This particular methods course was unique because all of the PSTs were 

specifically placed in diverse classrooms and many of the PSTs were interested in 
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learning about teaching linguistically diverse students.  Their placements were essential 

to understanding their perspectives about teaching diverse students.  

Particular to the analysis of qualitative data, phenomenological research uses 

inductive reasoning to make claims or interpretations of the data.  Inductive reasoning 

within a qualitative study rejects a pre-supposed hypothesis to prove or disprove and 

instead “abstractions are built as the particulars that have been gathered [and] grouped 

together” (Bogdan & Biklen, 2003, p. 6).  My analysis followed along the same line of 

thought: I was curious to see the process that Latina/o PSTs took during their 

mathematics methods semester as they learned about teaching mathematics for 

understanding in ways that integrated a diverse child’s out-of-school mathematical 

knowledge and experiences.  I was not necessarily expecting to see changes in my 

participants’ beliefs or interpretations of their experiences during the course of the study.  

Furthermore, I could not make claims that the PSTs changed their beliefs based on the 

intended framework of effectively teaching diverse learners given the study’s short 

duration.  It is conceivable that a longitudinal case study may have provided greater 

evidence of growth or change in thinking and practice, but that was not my intent. 

Because I was curious about the process by which the PSTs experienced their 

methods semester, I applied a grounded theory approach in order to develop a level of 

specificity and commonality across my observations and the collected data.  This 

approach asks that the study’s theory or conclusions are  “generated during the research 

process and from the data being collected” and that “hypotheses and concepts are worked 

out in the course of conducting the study and from an analysis of the data” (Moustakas, 
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1994, p. 4).  With these frameworks in mind, I began my analysis process within a few 

weeks of collecting the first audio transcription and the first classroom artifact (the 

mathematics autobiography).  

Early Coding and Analysis 

As I collected my data and organized it for analysis, I began to transcribe the 

audio transcripts from both the interviews and the mathematics methods course 

discussions.  I made notes in the electronic transcription to record any initial thoughts or 

common themes I noticed.  I also made similar notes within the electronic-versions of the 

participant’s collected classroom artifacts (e.g., lesson plans, reflections, problem solving 

interviews of a child, etc).  My notes focused on how the PSTs attended to the tenets of 

teaching mathematics for understanding and to the out-of-school knowledge and 

experiences of children.   It was from these notes and my written field notes that I 

developed a general idea of codes during the more formal process of analysis.  Because 

my data was primarily in electronic format, it was relatively easy to do a search of key 

words and transfer the documents over to HyperResearch, a qualitative analytic software 

program.  Throughout this analysis process, I continued to collect audio recordings and 

classroom artifacts.  

Initial Coding 

My first round of codes was based on the entering beliefs and experiences 

reported by the PSTs within the first few weeks of the mathematics methods semester. 

The data I analyzed initially is detailed in Figure 1.  I first categorized the codes in three 

broad categories:  
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1. Prior experiences and beliefs about mathematics as a discipline 

2. Beliefs and prior experiences about themselves as mathematics learners and/or 

beliefs about their future mathematics students 

3. Beliefs and prior experiences about mathematics teachers and/or beliefs about 

their future role as a mathematics teacher 

Within these broad categories, I focused specifically on ideas related to key constructs in 

my study: teaching mathematics for understanding and integrating a child’s out-of-school 

mathematical knowledge and experience in mathematics instruction.  Examples of more 

specific themes from “beliefs and prior experiences about themselves as mathematics 

learners and/or beliefs about their future mathematics students” included:  

1. ELL students need language strategies to help them learn mathematics. 

2. Students should learn mathematics by using tools or manipulating objects. 

3. As a child, I learned that I had to be quick when doing mathematics. 

As I reviewed the same data with these codes in mind, I began to notice other themes 

emerge.  As the participants spoke about their own aspirations as future teachers, 

common themes arose around “Challenging students to their highest potential” or 

“Letting students know that it was ok to make mistakes.”  These codes seemed to reflect 

PSTs goals as mathematics teachers.  I included these codes in another coding category 

of “Goals, aspirations, perceived challenges and concerns about teaching mathematics.”  

As I collected my data, I began to code the mathematics autobiography, the funds 

of knowledge interview of a child, relevant methods class discussion transcripts, and a 

few of their reading reflections.  I began to make an electronic draft document for each 
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PST and compiled big themes from the initial data based on my research questions by 

writing bullet points for each of the participants.  Below is an example of Miria’s main 

themes that arose from her data:   

Miria: Beliefs and Prior Experiences about Mathematics Teaching and Learning 

• Using a child’s native language can help them learn mathematics and 

language is important 

• Believed that she learned mathematics more easily because she put in hard 

work and effort  

• Valued hands on activities and the use of manipulatives to learn mathematics 

• Valued groupwork and allowing students to work together 

• Had knowledge of families and students outside of school 

• Expressed a worry about knowing how to communicate with parents and/or 

being good enough as a teacher to help students 

• She wanted to “change” students view on math and make them love math 

(similar to Maricela) 

The coded assignments, reflections, and transcripts helped me to write a similar 

paragraph as above for each participant.  I triangulated the summary paragraph across 

multiple data sources.  As the semester progressed, I continued to collected the data and 

transcribe the audio recorded interviews and in-class discussions.  

Mid-Semester Adjustments to Data Collection and Coding 

Nearly a month into the semester, I set up the second observation of the PSTs 

field experience classroom.  As I scheduled the observations, I concurrently collected 
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data and applied my existing codes to the new sets of data.  One piece of data that I coded 

and analyzed at this time was the PSTs’ literature based mathematics lesson plan and 

reflection of the lesson.  I noticed that my initial codes about the prior beliefs and 

experiences of the PSTs did not describe the current data I was collecting.  I realized that 

I needed to develop a new set of codes that described the PSTs current experiences and 

beliefs about teaching and learning mathematics.  I decided to set aside the coding until 

all of the data was collected.  I then focused on scheduling observations and transcribing 

audio interviews and in-class discussions.  

After recording the interviews and in-class discussions, I transcribed the audio I 

had collected that night.  I managed to keep up with all of the audio transcriptions for 

much of the semester and I completed them by the end of the semester.  By preparing the 

audio transcriptions the day they were recorded, I could review the transcriptions quickly 

so that I could make adjustments to my future data collection.  Even though I was not 

formally coding their lesson plans, reflections, or audio transcripts, I still reviewed them 

and made notes to myself about interesting patterns or ideas for new codes for the final 

analysis.  

An example of this adjustment came after the first interview when I realized that I 

did not allot enough time for the participants to go in depth about their experiences.  I 

also realized after reading the initial interview transcripts that some of my questions were 

not helpful in answering my research questions.  In my initial interview, I asked “What 

culture(s) would you most identify with and why?”  In the course of the interview, the 

PSTs talked about their culture and background and this question was not necessary to 
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help me answer my research questions.  A review of the initial interview revealed that 

some questions were simply too broad (and too early) for the participants to answer at 

that time.  Participant responses to the question, “What types of experiences are you 

looking to be involved in as you begin your mathematics methods class?” did not yield 

substantive answers.  It was clear that the PSTs were excited about learning how to teach 

mathematics, but that it was too early for them to articulate exactly what experiences they 

were expecting from the course.  

 Finally, as I reviewed and collected data, I developed a rapport with many of the 

PSTs in class.  I actively participated in their class discussions, asked questions about 

their thinking, and would engage the PSTs in casual conversations about their 

experiences during the breaks.  This was important because I wanted to spend more time 

interviewing the PSTs and I realized that the more I talked with the PSTs, the easier it 

was for them to converse during an interview.  The professional relationship I built with 

the PSTs helped me to develop a sense of trust with the PSTs and I noticed that the PSTs 

shared more of their thoughts, experiences, beliefs, and concerns about teaching 

mathematics in the subsequent interviews.  After I returned home from the interviews and 

observations, I would write down a few reflective sentences about our conversations and 

continued to transcribe the formal interviews.  

Concluding Data Collection and Initial Formal Analysis 

Nearing the conclusion of the semester, I had completed all of my observations 

(with the exception of Maricela) and collected all of my data except for the PSTs’ Whole 

Group Lesson Plan, the final interview, and the post-survey results. The PSTs presented 
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their Whole Group Lesson Plan and a clip from their classroom as they taught.  I used the 

audio recordings, my field notes, and the PSTs’ transcripts from this video clip to inform 

my analysis of their Whole Group Lesson reflection and their final interview.  As an 

example, in the presentations the PSTs cited moments when they asked probing, 

purposeful questions of their students’ mathematical thinking and I wanted to know more 

about this.  My initial draft of the final interview did not include a question asking them 

to expound upon the kinds of questions they asked students and how they knew if their 

students understood the mathematics. After hearing the PSTs share brief examples in 

their presentations, I felt it was necessary to include a probing question in my final 

interview.  

Concluding Formal Analysis 

Over the next 9 months after the semester had ended, I completed transcriptions 

and refined my existing codes based on the conceptual framework of the study (teaching 

mathematics for understanding and children’s out-of-school knowledge and experiences).  

As I had mentioned earlier, I could not apply my initial codes to most of the data 

collected in the methods semester.  As the PSTs completed lesson plans, assignment 

reflections, and interviews, they talked less about their prior experiences and beliefs and 

more about their current beliefs and experiences of learning to teach.  Now that data 

collection was complete, I could review all of my data and begin a new set of codes that 

described the beliefs and experiences of PSTs across the methods semester.  

With this in mind, I created two more code categories that referenced the 

frameworks of my study and this included “Attention (or inattention) to a child’s out-of-
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school knowledge and experiences in teaching mathematics” and “Attention (or 

inattention) to teaching mathematics for understanding by supporting a child’s conceptual 

understanding and procedural fluency of mathematics.”  These new categories applied to 

the bulk of the semester’s data and helped me to conceptualize a more formal analysis of 

this data.  Figure 2 details an example of the primary code and associated secondary 

codes.   

Figure 2: Example Secondary Codes for “Attention (or inattention) to teaching 
mathematics for understanding by supporting a child’s conceptual understanding 
and procedural fluency of mathematics” 
 

Evidence of an analysis of student thinking: evidence that the PSTs analyzed student thinking and 
used this knowledge to drive future instructional practices.  

 
Asking students purposeful questions about their thinking: evidence that PSTs asked purposeful, 
probing, challenging, and supportive questions about children’s mathematical thinking.  
 
Attending to general conceptual understanding: evidence that PSTs generally attended to children’s 
conceptual mathematical understanding (e.g., I think my students understood the concepts of this 
lesson because they could explain to me their strategy and were able to show me for solving the 
problem).  
 
Using student invented strategies: evidence that the PSTs valued and analyzed student invented 
strategies for solving mathematics problems and this was helpful for students to learn mathematics 

 
Counter example—students acquire mathematical knowledge first with basic skill practice: 
evidence that the PSTs believed that children must first have a basic understanding of mathematical 
facts and basic skills before they can understand mathematical concepts.  

 

The subcodes above included counterexamples to the framework of the study.  For 

example, if, in the Whole Group Reflection, the PST mentioned that students needed to 

have basic skills and knowledge first before they learned how to solve problems, this was 

still coded under the “Attention (or inattention) to teaching mathematics for 

understanding by supporting a child’s conceptual understanding and procedural fluency 
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of mathematics,” but was given a code of “Counter example—students acquire 

mathematical knowledge first with basic skill practice.”  Codes like this were crucial 

because in the spirit of grounded theory and inductive analysis, I did not want to limit my 

codes to only capture the theories, strategies, and ideas that aligned with my framework.  

I included codes that reflected counter examples to the framework so that I could capture 

and describe all of the beliefs, experiences, and emerging pedagogies of the PSTs.  By 

doing this, I was able to center the analysis within the experiences of the participant and 

not only in what hoped to see.  

I familiarized myself with the data and applied the same process of noting themes 

and creating codes as I did in the initial stage of coding and analysis.  Now that all of my 

data was coded based on the new sets of codes for attention to teaching mathematics for 

understanding and integrating a child’s out-of-school knowledge and experiences, I 

created a similar paragraph for each participant that described recurring themes across the 

semester.    

 For Edgar, I noticed that he talked about teaching mathematics “step-by-step” in 

many of his reflections and interviews and so I created a code for this.  I counted how 

many times he said this phrase and in what context he referenced a “step-by-step” 

approach to teaching mathematics.  I did something similar for each of the PSTs until I 

felt comfortable that I had analyzed each piece of data and was able to confirm a common 

theme across multiple data sources.  

As I wrote up my analysis, I reviewed the themed paragraphs for each PST and 

recorded any salient quotes that accurately described and supported my themes.  It was 
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then that I decided on a bigger, broader theme for each of the PSTs.  Maricela spoke a 

great deal about her experiences as a bilingual PST and about her attention to the needs of 

linguistically diverse students.  An attention to the linguistic needs of children learning 

mathematics was a natural theme for Maricela and could be found in multiple places in 

her data.  Therefore, her attention to linguistic students became her overarching theme.  

As the larger themes for each of the PSTs emerged, I created sub-themes that supported 

and further described the larger theme.  An example of one of Maricela’s subthemes was 

“Mathematics Lessons That Connect to Students’ Language and Culture.”  The major 

themes and sub themes arose naturally because they occurred most often in their other 

reflections, assignments, and interviews.  Ultimately, my goal was to tell as complete and 

accurate of a story in the words and experiences of the participants.  

I concluded my analysis by repeating this same process for the cross case analysis 

of all four participants.  I looked for cross cutting themes and whether there were themes 

that the PSTs each thought about differently.  An example of this is when Edgar and 

Miria share a prior experience as a marginalized learner and how their experiences 

informed their interactions with children in the field experience classes.  Miria felt 

marginalized because she could not speak English and Edgar felt marginalized because 

he was learning from a book that was not challenging.  Maricela did not share a prior 

experience of being marginalized herself, but she did hold some stereotypes about 

economically challenged children and their families, which could potentially lead her to 

marginalizing these children in her class.  These cross cutting themes were organized 

together and analyzed across the participants.  
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Ethical Considerations 

To ensure that my findings accurately depict the beliefs and experiences of my 

PSTs, I triangulated my codes and themes across multiple data sources over the course of 

4 months.  When I realized that my initial codes did not accurately describe the data 

collected throughout the semester, I devised another set of codes.  I never manipulated 

my data to fit my codes; I was constantly reviewing my codes to see if I was consistent 

with how I applied my codes.  If I was not consistent, I went back and refined my 

definition for the codes and recoded the data.    

Finally, I interacted with this particular PST cohort from the end of August 2010 

until the middle of December 2010.  I attended nearly every methods class (with the 

exception of one because of extenuating circumstances) and participated in their in-class 

discussions.  The PSTs met with me outside of school for the interviews and appeared to 

be comfortable sharing their beliefs and experiences with me.  It is because of these 

reasons that I feel my study and its findings upheld an ethical standard.  

Limitations 

As with any qualitative study in educational research, there were some limitations 

in both study design and collection of data.  The design of the study was limited by the 

fact that the participants emerged from a mere 24 PSTs in a southwestern city in the US 

and from a particular cohort in a large university teacher preparation program.  More than 

four PSTs qualified as Level 2 participants according to the pre-survey self-identified 

demographics (those PSTs whom identified as PSTs from minoritized, underrepresented 
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backgrounds).  The inclusion of more Level 2 participants might have offered an added 

depth to the data analysis.  

Also, the critieria of selection the focal PSTs (e.g., PSTs from minoritized 

backgrounds) limited my study. Maricela and Sara came to the US as young adults and 

Miria came to the US as a young teenager. Their experiences will have been very 

different than those immigrants who came as very young children.  

The four focal participants (Edgar, Maricela, Miria, and Sara) were also very busy 

with the assignments for their methods classes and their time for participation in this 

study was limited.  Many interviews were held before or after their methods classes or 

during their lunch breaks.  Because the four PSTs were pressed for time to finish their 

assignments and complete their field experiences, the interviews were not as in-depth as I 

would have hoped.  Finally, Maricela’s field experience teacher allowed me to attend one 

class early in the semester and then opted not to participate in the study.  This decision 

limited my observational data of her classroom to only my single ten-minute observation 

of the class and to Maricela’s self-reported perspective of the class.  
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CHAPTER 4: ANALYSES OF THE FOUR CASES 

In this chapter, I present four case studies, one for each of my participants.  I 

frame the participants by their centralizing theme and describe their journeys across the 

semester.  I also highlight how the PSTs leveraged their own experiences to make sense 

of teaching mathematics to children with diverse needs and backgrounds.  Each case 

study will conclude with a summary analysis with respect to the intended framework of 

the mathematics methods semester and this study. 

A Child’s Language is the Key To Teaching Mathematics: The Case of Maricela 

As a bilingual, Mexican immigrant, Maricela viewed life through the lens of one’s 

language and this ran as a deep undercurrent throughout her beliefs and reflections upon 

prior experiences.  She believed that teachers should pay particular attention to how (and 

if) the teacher used a child’s native language during instruction.  Maricela’s beliefs about 

teaching and learning mathematics were framed around her prior experiences as an 

English Language Learner.  As she learned to teach, she leveraged her knowledge and 

experiences of learning mathematics in a second language to attend to the needs of 

linguistically diverse students. 

Maricela was a 21 year-old PST who had recently moved to the US from Mexico 

to attend the university.  As a child, Maricela’s mom helped her with her mathematics 

homework at home during the summer and Maricela once considered majoring in 

engineering or applied mathematics before eventually selecting elementary education.  
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Maricela’s Attention the Her Linguistic Needs as She Learned Mathematics as a 

Child 

Learning Mathematics in a Second Language Shaped Maricela’s Views on 

Teaching Linguistically Diverse Students.  Maricela’s identification as a bilingual 

student shaped her journey of becoming a mathematics teacher.  Even though Maricela 

was fluent in both English and Spanish, she experienced trepidation in her mathematics 

class while asking questions in class when she came to the US.  In her initial interview, I 

asked Maricela about her experiences of learning mathematics in the US and she talked 

about this trepidation for participating in classroom discussions in the quote below.  

M: Actually when I came here I knew the language, I just didn't want, I was afraid 

to talk to people, but I knew the language and I could understand everything they 

were saying so. I didn't have so much trouble with my teachers so, when they ask 

me to participate or something, I was just like (laugh), I didn't want to talk in front 

of everyone…It's like, I understand everything they are saying and everything, but 

I don’t know. I am scared of talking (Initial Interview, September 15, 2010).  

Maricela’s words above signal her hesitancy to participate in classroom discussions, and 

her hesitancy to talk in class was not because she did not know enough English to 

publicly communicate her thinking.  Instead, Maricela more generally did not feel 

comfortable with talking or expressing her thinking “in front of everyone.”  Maricela’s 

trepidation to participate in a public environment (e.g., speaking in front of her peers as 

opposed to an individual interaction with her teachers and her classmates) was an 
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important experience because it informed how Maricela chose to participate in class and 

how she thought about other children who were also shy in class.  

Maricela commented that her fluency in conversational English did not support 

her academic language of mathematics because some mathematics terminology in 

English did not have a familiar Spanish translation.   

M: I received mathematics instruction in Spanish all my life, and coming to the 

US was not an easy step.  I already knew the language when I came here so it was 

not that bad, but it was still frustrating sometimes, especially in math class 

because all my math knowledge was in Spanish…. I had a hard time figuring out 

the math terminology in English.  Some terms are very similar to Spanish, but 

some of them are completely different.  Unfortunately for me, it was a college 

class, so the teacher did not care if I understood or not (Mathematics 

Autobiography, August 30, 2010). 

When Maricela entered schools in the US, there were words that she could easily 

translate between English and Spanish.  As she explained, “Some terms are very similar 

to Spanish.”  Unfortunately she did not give any specific examples of which terms she 

might have been referring to, but she confirmed this belief in a later interview.  Even 

though she did not struggle with the context of the mathematics problems or with the 

mathematics, Maricela did find it challenging to translate some of the words between 

English and Spanish.   

Later in her autobiography, Maricela indicated that her instructor’s indifference as 

to whether Maricela understood mathematics would did not deter her from believing that 
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she could be smart in mathematics and she expounded upon the issues other English 

Language Learners have in the mathematics classroom.   

M: I think most teachers do not connect mathematics to the students’ experiences 

when they plan their lessons, which is sad for English Language Learners.  I do 

not think this impacted my experience or my attitude towards math in a negative 

way because I already knew English when I came to the United States, but it 

would definitely had been easier for me if I had had some sort of bilingual 

instruction because my math terminology knowledge was mostly in Spanish 

(Mathematics Autobiography, August 30, 2010). 

This quote gives us yet another example of how children’s language and their needs 

while learning mathematics were paramount for Maricela.   As a student, Maricela did 

not let unsupportive or indifferent instructors sway her from her belief that she could 

learn mathematics in a second language.   

Her words also reveal her belief about her vision for teachers of English 

Language Learners.  As Maricela talked about teachers generally connecting to “students’ 

experiences,” she referred to English Language Learners (ELLs) and their experience 

with their home languages.  Maricela’s quote implies that she believed students would 

not struggle as much to learn mathematics if their teachers drew upon more of students’ 

experiences (and more specifically, a students’ native language) as a way to help them 

learn academic, mathematical terminology in English.    

 Also evident in her earlier quote, Maricela highlighted some teaching qualities 

that she recognized as unhelpful for her to learn mathematics.  Her college instructor did 
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not invest any consideration or attention as to whether Maricela understood the 

mathematics instruction.  Maricela identified that this experience as unfortunate because 

she did not have an instructor that could help her make sense of the unfamiliar, 

formalized mathematical language in English.   

Maricela’s Attention to the Needs of Linguistically Diverse Children During Her 

Methods Semester 

Maricela completed her field experiences in Ms. C’s third grade dual language 

classroom at a bilingual magnet school with a two-way dual language immersion 

program6.  This school was known throughout the city as a successful bilingual magnet 

school.  Ms. C was a native of Mexico and was fluent in both English and Spanish.  She 

primarily taught in Spanish, according to the school’s dual language instructional model.   

30% of the instructional time is English whereas 70% is Spanish.  Her students included 

an almost even number of English and Spanish language learners.  

The Importance of Language in Learning Mathematics and Her Role as a 

Teacher.  Maricela carried her attention for the needs of linguistically diverse students as 

she interacted with children in Ms. C’s class.  When asked about the kind of challenges 

she might face in teaching diverse learners, Maricela identified diverse children as 

linguistically diverse and talked about how she could use her skills and knowledge to 

help linguistically diverse children bridge their native and second languages as they 

learned mathematics.  

                                                
6 The students in this school are “composed of balanced numbers of native English speakers and [partner] 
students from a single language group and instruction is provided in English and the native language of the 
[partner] group” (Howard, et al., 2003, p. 7) and in the case of this school, the partner language is Spanish.  
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M: Uhm, well, I mean like when you think of diverse learners, you think of like 

people who like English Language Learners, who like don't know English and if 

they speak Spanish, for me it's like easy because I know Spanish.  To help them it 

is easy, cause I can just speak Spanish to them.  I know like, for example, the 

math concepts in Spanish, I can help them like help them understand the concept 

in English, but if it's in a different language if it's not Spanish, I don't know… 

(Final interview, December 14, 2010) 

Even from the moment she entered her methods semester, Maricela attended to children’s 

linguistic background above all else and this was true as she interacted with her 

elementary students.  Specifically, Maricela’s connection to a monolingual English 

speaker (Jordan) in a classroom where the teacher conducted class mostly in Spanish was 

something that she referenced often.  As Maricela interacted with Jordan she noticed that 

he struggled to learn mathematics because he was not fluent in Spanish and this 

environment was limiting his chances to articulate his mathematical understanding.   

M: One thing I learned from this interview is that not knowing the language of 

instruction can negatively affect the way my students think about a subject; that is 

what is happening to Jordan right now.  If I were his teacher, I would make Jordan 

work in a group with students who are proficient in Spanish so they can help him 

understand what the teacher is saying.  I would also go over the vocabulary that I 

am going to use before teaching the lesson, making sure that he understands it 

before asking him to solve word problems in Spanish.  I would also make use of 

visuals to help him understand my explanations, and I would speak loudly and 
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clearly.  I would also not force him to give me an explanation in Spanish if he 

cannot do it, I would let him explain [to] me in English until he learns a little bit 

of Spanish and can show me his work in this language (italics added, Case Study 

Reflection, October 1, 2010). 

Given Maricela's own experiences learning mathematics in a second language, she could 

empathize with Jordan and his struggles to learn both mathematics and his new Spanish 

language.  She did not want to reproduce the misperception that just because Jordan was 

not fluent in the language of instruction meant that he was not competent in mathematics.  

She repeats this idea later in her literature based mathematics lesson reflection. 

M: There was a student [Jordan] who thought that the subtraction problem was an 

addition problem, and he solved it like that.  I did not realize that he solved it that 

way until he was done, because I was helping the girl who was having trouble.  

This student really knew what to do; he just did not get the question because it 

was in Spanish.  After he realized what the problem was really asking, he was 

able to solve the problem correctly (italics added, Literature Based Mathematics 

Lesson Reflection, October 15, 2010). 

Maricela felt that her field experience teacher, Ms. C, did not support Jordan and this 

differed from her beliefs on how to best help Jordan learn.  For example, Ms. C often 

labeled students as not as smart if they could not do the mathematics in Spanish as 

compared to fluent Spanish speakers.  Maricela disagreed with this belief because as a 

college student, she could understand the language of instruction (English), but chose not 

to participate in whole group, public discussions.  Her shyness in school did not mean 
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that Maricela did not understand the mathematics at all and it also did not mean that 

Maricela was not able to make sense of her mathematical learning in English.  She 

recognized that she struggled with some formalized mathematical language in English 

and that her instructor did not attend to her needs—similarly to how Ms. C did not attend 

to Jordan’s needs.  Maricela knew what it was like to have a teacher ignore her needs as a 

learner of mathematics in a second language and talked more specifically about Jordan 

during her final interview. 

M: Well like my teacher, there's one student who doesn't know Spanish and she is 

like “well, this student doesn't make an effort” … I think the student doesn't do a 

lot of things because he doesn't know Spanish.  He doesn't know a lot of things 

and what to do, but just because he doesn't know Spanish.  She [Ms. C] said that 

he doesn't deserve even a 1 [a basic proficiency score in mathematics].  [But Ms. 

C] thinks that “I think the students doesn’t do a lot of things because he doesn’t 

know Spanish. He doesn't know a lot of things and what to do but just because he 

doesn't know Spanish.” And my teacher is like assuming that “he doesn't deserve 

even a 1 is he's not trying to do it because he doesn't know how to do it.” Cause 

when I, when we solve problems together he really knows, he really knew what to 

do and everything and he got them right. This kid knows, he can learn and 

everything and my teacher [says] that he doesn't even a 1 (Final interview, 

December 14, 2010). 

Maricela felt that Ms. C marginalized Jordan based on his limited Spanish fluency. 

Maricela recognized that she viewed Jordan in a different way than Ms. C: Ms. C felt that 



 91 

Jordan was not trying hard enough to learn mathematics in his second language and 

therefore, he deserved a basic proficiency score in mathematics.  As Maricela interacted 

with Jordan, she began to realize that Ms. C’s interpretation of Jordan’s capability to 

learn and articulate his thinking in mathematics was not compatible with how she viewed 

Jordan and his mathematical potential to learn.   

Furthermore, Maricela also felt compassionate towards Jordan because she could 

relate to his experience of learning mathematics in a second language—Maricela would 

have learned mathematics more easily had her teachers supported her linguistic diversity. 

In college, she had an instructor who did not care about how Maricela was making sense 

of her mathematical learning and did not care if Maricela was able to bridge her 

knowledge of mathematics in Spanish with her new mathematical knowledge in English. 

Maricela leveraged her own experiences as an English Language Learner to empathize 

with Jordan and reframe him in a different way.  Maricela believed that it was not that 

Jordan who was not trying to learn mathematics in Spanish, but that it was Ms. C who 

was not trying to attend to Jordan’s needs as a child who was struggling to learn 

mathematics in a second language.  

 This difference was important for Maricela because she too persisted in her belief 

that even if her teachers did not care as to whether she learned mathematics or not, she 

still believed in herself.  Therefore, Maricela believed that Jordan should have a teacher 

who not only supports his learning, but also helps Jordan to see that his Spanish fluency 

will not dictate whether or not he can learn mathematics.  Even though Maricela had 

many experiences with Ms. C and her views about Jordan and his capability to learn 
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mathematics, Maricela resisted this in her field experience class and continued to believe 

that the role of the teacher was to help all children learn mathematics and this was 

especially true for those children learning mathematics in a second language.  

There were other ways that Maricela’s leveraged her experiences in the 

mathematics methods course as she learned about supporting students in their 

mathematical thinking while learning a second language.  In their mathematics methods 

class, Maricela and the other PSTs read articles that directed their attention to effective 

strategies for teaching students through a second language (e.g., Borgiolo (2008), 

Bresser, Melanese, & Sphar (2009), and Garrison, Ponce, & Amaral (2007)).  Maricela 

drew upon key points from these articles (e.g., the consequences with focusing on key 

words in a mathematics problem) as she considered how to support Jordan’s learning.  In 

this next quote, Maricela described how she might help Jordan to develop different 

strategies for solving mathematics problems by showing him how to not rely on key 

words.   

M: I would also try to make him practice with join problems in which the change 

is unknown7, and I would try to explain the problems to him so he can understand 

that “how many more” does not mean to add numbers; it means a whole different 

thing, it is asking him to subtract.  I would teach him to not rely on key words to 

solve a problem; I would tell Jordan that the best way to solve a problem is to 

analyze it and make a sense of it (Case Study Reflection, October 1, 2010). 
                                                
7 Based on the CGI literature (Carpenter, Fennema, Loef Franke, Levi, & Empson, 1999), an example of 
the problem that Maricela referred to includes join problems where the initial and result quantities are 
known, but the amount added, or the ‘change’ is unknown. For example, “Jenelle has 7 trolls in her 
collection. How many more trolls does she have to buy to have 11 trolls?” 
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Maricela’s quote reflects a tension in teaching children mathematics while attending to 

the language used in word problems: she wanted Jordan to not rely on key words, but in 

the same sentence, she suggested that Jordan should see that the phrase “how many 

more” implied a subtraction operation.  In some respect, Maricela wanted to challenge 

the ways that children typically consider key words (e.g., children might commonly 

recognize “how many more” as addition when in fact it could signal a subtraction 

operation).   

Furthermore, as a way of helping children to move away from relying on the “key 

words” in a word problem that signal typical operations like addition or subtraction, 

Maricela wanted Jordan and her other students to truly make sense of what the word 

problem was asking them to do.  Some of Maricela’s beliefs can be mapped back to her 

prior experiences with learning mathematics in a second language and her frustrating 

experiences with the formalized mathematical language in English.  As a way of helping 

her children to learn mathematics in a second language, Maricela believed that she did 

not want students to be so focused on key words that they ultimately miss the conceptual 

mathematical underpinnings of the word problem.  Teachers that recognize the needs of 

second language learners can help these students to do word problems by redirecting their 

attention to other features of the word problem.  

Specific Pedagogical Moves that Supported the Mathematical Learning of 

Linguistically Diverse Students.  As the semester continued, Maricela began to focus on 

a broader range of instructional issues, and to acknowledge that each of her actions in 

class could play a role in how students learned mathematics.  Maricela co-taught her 
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whole group mathematics lesson with a fellow methods student, Ella, who was also 

placed at the same bilingual elementary school and was bilingual herself.  Their lesson 

revolved around students finding relationships between addition and subtraction 

problems using a common set of 3 integers (e.g., 3+6 = 9 and 9–6 = 3).  In her reflection 

after the lesson, Maricela wrote about her experiences and how her lesson attended to 

children’s mathematical thinking, their out-of-school knowledge, and their linguistic 

needs.  After having watched a video of her teaching, Maricela realized that she had 

made specific pedagogical choices that supported Jordan and his mathematical learning 

in a second language.   

M: We decided to pick Jordan to come up front because we realized that he had 

good strategy, and I am glad we did because it gave him the opportunity to 

participate in the class despite he is not proficient in Spanish yet since this is his 

first year at [this elementary school]… I think our teacher movements were really 

good, because by making use of English and Spanish, we were able to include 

students who are not proficient in Spanish to participate and come to the board, 

like Julian. After watching this video I realized that everything matters: how we 

stand, where we stand, how we talk, and who we talk to.  The fact that we chose 

problems that involved Silly Bands8 was also a good idea, because they all know 

about them; they are part of their Funds of Knowledge, so they immediately got 

interested in our lesson.  Later you don't like think about all those things that can 

really affect the way you teach and the way your students perceive math.  And 

                                                
8 Silly Bandz are a popular accessory for children and teens. Silly Bandz are typically worn on the wrist 
and retain the shape of various animals and objects (e.g., an apple, a horse, or a heart).  
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that everything that I do has a consequence.  And that how to choose people to 

come up [and share] and everything has a repercussion (italics added, Whole 

Group Lesson Reflection, December 13, 2010). 

Maricela clearly recognized that teachers need to pay attention to issues of linguistic 

status among students, they need to be aware of the students they select to come up and 

share their mathematical thinking, and that teachers’ attention to these issues could 

impact how students learn mathematics.  Maricela’s experience with her whole group 

lesson helped to open her eyes to the specific pedagogical moves that she felt supported 

Jordan’s learning.  Later in her reflection, she talked about how when Jordan shared his 

strategy, she asked her students to follow along with Jordan’s strategy and try to make 

connections between the different strategies presented in class.  This was a pedagogical 

move that Maricela felt was important to make because it showed that Jordan’s Spanish 

fluency was not going to prevent him from sharing his mathematical thinking and that his 

thinking was valued in the class’ discussion.  

Maricela’s experiences as an English Language Learner, her experiences with 

Jordan, and her experiences with Ms. C’s limited view of Jordan’s mathematical potential 

to learn reinforced her belief that teachers needed to take specific actions to make 

explicitly communicate the message that teachers value everyone’s mathematical 

thinking in the class.  Furthermore, Maricela’s experience in this field experience class 

showed that a teacher’s compassionate investment in a child’s understanding of 

mathematics and a child’s native language is important when teachers interact with 
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linguistically diverse children.  This investment can eventually support students in feeling 

competent in mathematics.  

Counterexample: Maricela’s Stereotype About Economically Challenged 

Children and Their Families.  Maricela celebrated children’s linguistic diversity 

because she was proud of her own linguistic diversity and she saw her bilingualism as a 

resource to other linguistically diverse children.  Maricela also recognized that teachers 

needed to maintain a student-centered perspective when teaching because some students 

(like herself as a college student) could be marginalized and felt as though their linguistic 

diversity is a burden and not a resource in learning mathematics.  

Yet Maricela did not think of all children and their families from diverse 

backgrounds and experiences as being a resource in the classroom.  As a part of the 

methods course, PSTs completed a pre and post course survey about their beliefs 

regarding teaching mathematics to diverse students.  One specific survey item asked, 

“What are the biggest challenges to teaching mathematics to economically disadvantaged 

[or challenged] children?” Maricela responded similarly on both the pre and the post, for 

example:  

M: Children who live in poverty often do not have the fortune of having their 

parents at home when they need them, so they often do their homework without 

them.  This is a challenge for teachers, because these children do not have the 

support of their parents because usually both of them work (Pre-Survey, August 

30, 2010). 
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Maricela framed teaching children from economically challenged homes as a burden for 

her because she assumed that if families were economically challenged, then both parents 

would work and in turn, then these parents might have fewer opportunities to help their 

children at home.  This is in stark contrast to Maricela’s beliefs that teachers should not 

be misled to think that if a child struggles to learn mathematics in a second language that 

then this must mean that teaching this child would be extra work for the teacher.  This 

would not be the only time Maricela talked about her views in regards to economically 

challenged children and their families. 

In the first month of the semester, this notion that families where both parents 

work are a burden to Maricela came up again in another discussion about teaching 

mathematics to English Language Learners.  Maricela commented that families on the 

south side (predominantly Latina/o and/or from economically challenged communities) 

cannot participate as much in their children’s education as much as families on the north 

side (typically white, economically privileged families).  Maricela believed that if 

students come from a family where both parents or guardians have to work (which is the 

case with many south side families), then those students will not get as much support in 

their learning at home as compared to students where one parent is able to stay at home 

and provide academic support.   

In her initial interview, I asked Maricela about the knowledge that children bring 

to school.  She generally talked about how children bring a basic understanding of 

numbers and can show teachers that they bring an informal understanding of operations 

like addition.  It was at this point that I asked her if the mathematical knowledge and 
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experiences that children bring to the classroom different for students in different parts of 

the community.  

Crystal: Do you think [the mathematical knowledge and experiences are] different 

for students on the Southside as opposed to the Northside? 

Maricela: oh yeah, I think it's different because here [in the Southside] like most 

of the students, well some of them their parents both of their parents work and 

they don’t have, I don’t know, they don’t spend too much time with their children, 

like they don’t like sometimes they don’t have time to explain things to them or 

teach them before going to school and when they come here they like don't know 

a lot about mathematics or stuff like that.  So the teacher has to start from the 

more basic steps and those kids from the north side are different because they 

have sometimes their parents have spent more time with them explaining to them 

and basic concepts like numbers and things like that.  They know--, they come 

with some previous knowledge  (Initial Interview, September 15, 2010). 

Maricela, a bilingual PST, considered a child’s native language to be a resource in her 

classroom and she was drawn to strategies that supported developing mathematical ideas 

in students’ native language, but Maricela seemed to frame families where both parents 

work as burdens, not resources.  Based on the similarity of Maricela’s pre-survey 

response about economically challenged families and her quote above, it appeared that 

Maricela connected a child’s economic status with the amount of attention that parents 

can provide to their children.  What Maricela’s words above do not evidence if she 

automatically assumed that families from the Southside (and/or predominately Latina/o 
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families) are economically challenged, and therefore, unable to support their children at 

home.  

Another place that is still unclear is whether Maricela had any personal 

experience with families from both sides of town.  She generally expressed the belief that 

students who come from families where both parents work meant that she might have to 

catch up with students by “start[ing] from the more basic steps” and that these children 

might have less mathematical experiences supported by their parents.  During an initial 

interview, Maricela had mentioned once that her mother helped her learn how to multiply 

multi-digit numbers over the summer and at home.  The support Maricela’s mother gave 

her during the summer may have informed how she viewed the role of parents in 

supporting the academic learning of their children.  

An interesting similarity emerges between Maricela’s stereotype of the resources 

that economically challenged families can provide to their children at home and how Ms. 

C believed that Jordan and his emerging Spanish fluency would not be of value to Ms. 

C’s practice either.  Jordan could have been considered a burden to Ms. C because she 

believed that Jordan was just lazy in his studies.  Maricela believed that economically 

challenged children were a burden to her class because she would have to compensate for 

the lack of academic support that economically challenged families could not provide at 

home.  Maricela’s beliefs about how she would support linguistically diverse children 

was clearly based on her prior experiences, but her beliefs about economically challenged 

children was less clearly tied to any of her prior experiences.  So even though Maricela 

wanted to be inclusive and sensitive to the needs of linguistically diverse children in her 
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class, she did not necessarily give the same attention to economically challenged children 

and their families.  

Discussion of Maricela’s Case  

In summary, Maricela’s experience as an English language learner shaped her 

beliefs for teaching and learning mathematics.  Maricela attended college courses where 

her instructors did not necessarily care about if Maricela did not learn mathematics nor 

did they consider her linguistic needs as an English Language Learner. She persisted 

through some challenging experiences and still believed that she could be successful in 

mathematics and a successful elementary mathematics schoolteacher.   

Now as a PST, Maricela leveraged her knowledge and experiences as an English 

Language Learner to recognize and intervene in the linguistic needs of her own field 

experience students.  Maricela believed that teachers should consider the many ways in 

which students can demonstrate their knowledge of mathematics—in the case of Jordan, 

Maricela did not want to label him as incapable of doing math just because he did not 

understand the Spanish language.  Just as Maricela’s college instructors ignored her 

individual needs in learning mathematics in a second language, these experiences helped 

Maricela to recognize that her field experience teacher might have been ignoring Jordan’s 

needs as a Spanish Language Learner and stereotyping his potential to learn mathematics.  

Sleeter and Milner (2011) argue that PSTs from diverse backgrounds are more perceptive 

and more responsive to the needs of students from similar backgrounds— Maricela’s 

experiences demonstrated this.  Cavazos (2009) describes her own challenging 

experiences as an English Language Learner who was often stereotyped for her potential 
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to learn. Cavazos persisted through these challenges and at the time of the article, she was 

poised to complete her masters.  During her student teaching semester, Cavazos noticed 

first-hand how the teachers around her replicated similar stereotypes about linguistically 

diverse students as being lazy, unwilling to put forth the effort to learn, or simply 

incapable of learning challenging content. Cavazos reminded her linguistically diverse 

students that they could be successful in school as long as they kept a positive attitude 

about their achievement (even though some of their teachers did not hold optimistic 

hopes for their success).  Rios and Montecinos (1999) mirror Cavazos experiences when 

they found that linguistically diverse PSTs have very specific experiences about learning 

in another language and can leverage this knowledge to support other linguistically 

diverse children in the classroom.  

What is important to distinguish about Maricela’s case is that she extended her 

shared experience and sensibility towards the needs of English learners to students from 

other linguistic backgrounds, like Jordan, who were also learning mathematics in a new 

language.  While the literature would not typically frame Jordan as a ‘diverse learner’ 

because Jordan is a white, English speaking male, Maricela still included Jordan in her 

conversations about the needs of students from diverse cultural and linguistic 

backgrounds.   

When I asked her about the things that teachers needed to consider when teaching 

diverse learners, she always referenced Jordan and his frustrating experiences as a 

monolingual English speaker in a primarily Spanish-speaking class.  No matter if the 

dominant language was English or Spanish, Maricela foreground the experiences of 
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linguistically diverse learners in her teaching philosophy.  Maricela’s framework for 

teaching (linguistically) diverse learners created her own flexible definition for diverse 

learners, even though these students might not match the typical demographic as 

referenced in the literature.   

Maricela made another specific move in her field experience class with respect to 

Jordan.  Marciela talked in depth about how Ms. C assumed that Jordan was lazy because 

he could not to articulate his mathematical thinking in Spanish.  Therefore Ms. C 

considered Jordan to be not as smart in mathematics as some of the other students. 

Maricela again recognized this and even made specific pedagogical moves that included 

Jordan in the whole group discussion about the mathematical tasks posed.  Maricela 

recognized these moves as being purposeful because it allowed Jordan to show the class 

that he could articulate his thinking, even if that meant that Jordan communicated in 

English as he slowly began to build his Spanish fluency.  Maricela’s attention to Jordan’s 

participation in class was another way that Maricela viewed Jordan’s learning as 

important to her and she wanted to make public her value in his learning among all the 

students.  

Lastly, Maricela frequently cited a child’s language as being an important part of 

his/her learning development in mathematics, but she held some biases and stereotypes 

about economically challenged families.  Maricela is not alone in this belief: there is 

existing research on the cultural, linguistic, or economic stereotypes that PSTs bring to 

their teacher preparation programs and stereotypes that teachers bring to their classrooms 

(Andrews, Wisniewski, & Mulick, 1997; Elhoweris, 2008; Gluszek & Dovidio, 2010; 
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Plewis, 1997; Rosen & Abt-Perkins, 2000).   

Elhoweris (2008) conducted a study that looked at children’s socioeconomic 

status and effect it might have on teachers’ recommendations for special education and 

gifted/talented programs.  Based on teachers’ interpretation of hypothetical vignettes of 

children, the teachers were asked to decide the likeliness of recommending the student for 

special education or for a gifted/talented program.  Elhoweris did not find a statistically 

significant effect of a children’s socioeconomic status on a teacher’s recommendation for 

special services, but did conclude that 

Teachers tended to refer the student who represented an upper-middle 

socioeconomic status for the gifted/talented program more likely than the student 

who represented lower-middle socioeconomic status (p.37).  

Conclusions for Elhoweris’ study suggests that teachers should be supported in seeing all 

children as capable and smart—socioeconomic status should not discriminate or 

stereotype children and their learning potentials.  For Maricela, she saw economically 

challenged children and their families as a burden to her practice early in her methods 

semester and this stereotype might have influenced how she interacted with the children 

during class.  Just as the teachers in Elhoweris’ study, Maricela too might need more 

support in seeing all children, not just linguistically diverse children, but also 

economically challenged children, as resources to her practice.  

Maricela’s case suggests that Latina/o, bilingual PSTs who value a child’s 

language and resist stereotyping children’s mathematical potential to learn based on their 

fluency of the language of instruction can also hold biased and stereotypical views about 
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other kinds of students.  Maricela’s case shows us that there is still room to build upon 

the experiences of PSTs with students from diverse backgrounds: PSTs and teachers who 

may not have experiences with students from a background different from their own (e.g., 

economically challenged students and their families) might unintentionally hold some 

misperceptions about these students and their families.  Ultimately, these biases may lead 

to inequities in the classroom and learning environment (Andrews, et al., 1997; Chang & 

Demyan, 2007; Elhoweris, 2008; Hollins & Guzman, 2005; Ross & Smith, 1992).  

Maricela’s case is particularly interesting because she valued certain students 

(linguistically diverse children) while devaluing or stereotyping others (economically 

challenged children).   Just as Maricela noticed that Ms. C was stereotyping Jordan by his 

linguistic fluency and potential to learn mathematics, Maricela might need an experience 

to help her notice how her own stereotypes of economically challenged children might 

affect the ways she teaches them.  

Ultimately, Maricela realized that she could make specific pedagogical moves 

that supported students learning mathematics in a second language.  Maricela reflected 

that whom she called on or what kind of questions she asked could impact how students 

learn mathematics.  She recognized that some of her pedagogical moves were specific to 

children learning mathematics in a second language—she selected Jordan because she 

wanted to allow Jordan the opportunity to articulate this thinking in a meaningful way 

and in a language that was familiar to him.  This also allowed Maricela to show Ms. C 

that she should care about Jordan and his learning because he can correctly articulate his 

mathematical thinking, but he needed a caring teacher that supported him as he made the 
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bridge between his mathematical thinking in English to his thinking in Spanish.  Maricela 

resisted the stereotype that Jordan’s emerging fluency in Spanish did not mean that 

Jordan could not communicate his mathematical understanding in English.  Like 

Cavazos’ (2009) experiences and reflection, Maricela is proof that PSTs who have prior 

experiences learning mathematics in a second language can recognize the linguistic needs 

of children in their classrooms and resist stereotypes of these children.  Furthermore, 

Maricela is also proof that PSTs with these personal experiences of being a linguistically 

diverse child can ultimately attend to the needs of their own linguistically diverse 

students. 

Teachers Should Not Exclude Children from Learning Mathematics: The Case of 

Miria 

Miria’s case centered on the premise that her experiences as a marginalized 

English Language Learner shaped her vision for teaching mathematics.  Miria felt 

isolated as a child learning mathematics because she could not communicate her 

mathematical thinking in English. Now as future teacher, Miria felt that it was her role to 

ensure that all children have a chance to share their mathematical thinking with the class. 

Specifically, Miria noticed a special education child in her field experience class and 

emphasized with this student’s isolation based on her own prior experiences.  Miria 

leveraged her experiences of marginalization to help her include all children, especially 

the special education child, in mathematical discussions.  
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Miria’s Isolating Experience as an English Language Learner Learning 

Mathematics 

Language as a Gatekeeper to Learning: “If I couldn’t communicate in my 

new language…”  Miria was a 24 year-old PST originally from Mexico.  Miria first 

moved to the US when she was 14 and was frustrated as she learned mathematics in her 

new country.  This experience had a profound affect on Miria.  More specifically, Miria 

described how one teacher’s inattentiveness to her needs made her realize something 

about herself as a mathematics learner and about her new life in this country: 

M: My first two years in high school were really hard, since I was in the process 

of learning English.  I remember that the first year I had a teacher named Mr. 

John, … one time I went to him because I was having problems understanding 

one of the questions, when I got there I couldn't explain to him what was my 

problem and he didn't do anything to help me.  I got out of his classroom feeling 

really miserable.  That day I understood that if I couldn't communicate in my new 

language I was never going to be good at math and it also made me start hating 

math (italics added, Mathematics Autobiography, August 30, 2010).   

Miria was frustrated that she could not communicate to Mr. John her needs as she 

struggled to understand mathematics in her second language (English).  As a result of her 

interaction with Mr. John, Miria recognized that she needed linguistic currency in the 

language of instruction (English) so that she could succeed and feel smart (or good) in 

mathematics.  Even if Miria was mathematically competent in her native language, she 

felt that she needed English fluency to demonstrate her competency in the English-
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language mathematics classroom.  Her teacher’s actions isolated her from feeling smart 

in mathematics and quite simply, this environment left her “feeling really miserable” and 

really hating mathematics in general.   

 After the second year of being in the US, Miria picked up more English and 

found herself in a class where the teacher was more attentive to Miria’s needs as an 

English Language Learner.  In a drastic difference to Mr. John, Mr. Anthony helped 

Miria to see that she was smart in math by providing her the space and support to learn 

mathematics in both languages.   

M: [Mr. Anthony] was also more accessible and always took the time to help 

everyone.  I felt that he was very patient with me and gave me a lot of support to 

do better.  Most of the time he tried to give me a copy of the problems in both 

languages which helped me a lot and he would also put me in a group with at least 

one person who spoke Spanish.  Even though it was still hard for me to 

understand everything, [Mr. Anthony] was always helping me in one way or 

another (Mathematics Autobiography, August 30, 2010). 

Miria recognized Mr. Anthony’s supportive actions (e.g, giving Miria a copy of the 

problems written in Spanish, placing Miria with a peer who spoke Spanish).  She also 

recognized that Mr. Anthony believed in Miria and believed that she was mathematically 

competent.  Unlike Mr. John whose actions left Miria feeling isolated because she 

struggled to learn mathematics in a second language, Mr. Anthony recognized Miria’s 

potential and attended to her linguistic needs and needed linguistic strategies to help her 

bridge her mathematical knowledge in Spanish with her new mathematical learning in 
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English.  This helped Miria recognize that her English fluency was not going to be the 

determining factor in her mathematical learning. As a result, Miria felt more confident 

and not quite as alone in the process of learning English and learning mathematics in her 

second language.   While she still struggled in her classes, her struggle was now because 

of the content and not because of her English fluency.   

 The opportunities Mr. Anthony provided Miria to communicate in her first 

language and to feel as though she was smart in mathematics were not the only things 

that helped Miria learn.  She also felt that when her teachers encouraged students to share 

their experiences and build connections among themselves it helped her to learn 

mathematics more easily and break the isolation of learning as an individual process.   

Breaking the Isolation: Miria Found that She Formed a Bond with Her 

Classmates When They Shared Their Experiences. When teachers invited students to 

share their out of school experiences during mathematics lessons, Miria saw how such 

discussions could help her enjoy learning mathematics because they helped her to 

connect math with her experiences at home and in the community.  These experiences 

also gave her a sense of camaraderie among her classmates.  

M: [In elementary school in Mexico] I remember that we were also learning about 

addition and our assignment was to count our family members, pets or animals 

and the closest cousins we had.  I remember that during class the teacher wrote 

down the names of the animals that were the most common and we counted how 

many students from our classroom had the same animal.  We did the same activity 

with the family members.  I always remember this activity because we were able 
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to include our family members as well as things from our community.  I think this 

is something very important when teaching math because for me it was a way to 

get to know more about my classmates and share things about me with them by 

doing math (Mathematics Autobiography, August 30, 2010).   

Miria felt that the process of sharing details about her family and community was an 

important step in breaking the isolation of learning mathematics. When she and her 

classmates worked on mathematical tasks that drew on their out-of-school knowledge and 

experiences, Miria viewed these tasks as a way of connecting her experiences with those 

of other students and this helped her feel connected to her classmates.  In other words, as 

she and her classmates shared their out-of-school knowledge and experiences, Miria felt 

as though her classmates were creating a sense of community, thereby feeling less 

isolated. 

 Using a child’s out-of-school knowledge and experiences as a way of building 

community among those in the class was also evident in Mr. Anthony’s actions with 

Miria.  Mr. Anthony knew that in order to help Miria see that she was smart in 

mathematics, she needed support learning mathematics in her second language.  He 

validated her needs of feeling connected to someone as she walked through the process of 

learning mathematics in a new country.  Miria acknowledged that her positive 

experiences in learning mathematics were because her competency was validated and she 

felt connected to her learning and to the lives of her other classmates.  

 As Miria progressed through the methods semester, she drew on the experiences 

discussed above as a way of helping her to think about effective strategies for teaching 
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mathematics to diverse learners.  Miria knew first-hand how it felt to be positioned as 

incompetent because she could not articulate her thinking in English.  She also had first-

hand experience of what it was like to have supportive teachers that utilized language 

development strategies and helped her to see that learning mathematics could be a way of 

making a connection between her and her classmates.  During the methods semester, her 

field experience class provided her important opportunities to continually think about a 

child’s language, culture, and out-of-school experiences, as well as the potential ways 

that teachers marginalize particular groups of students.   

Miria’s Resistance Against Isolating Her Own Students from Learning Mathematics 

During the methods semester, Miria’s was placed with Mr. C, a third grade 

teacher who was fluent in both English and Spanish.  Mr. C had been teaching for 17 

years and taught first, second, and third grades in a school where many of his students 

were Latina/o and according to general demographics of the school, many of the students 

came from economically challenged homes.  The following analysis will describe Miria’s 

experiences over the semester and how she drew on her own experiences of feeling 

isolated while learning mathematics to consider ways to resist isolating any of the 

students in her class.   

Miria Resists Isolating a Special Education Student in her Class.  One day, 

Miria noticed that Mr. C limited his probing questions of students during a whole group 

discussion only to the most vocal students or to those who were most eager to participate.  

During one of my observations of Mr. C, I noticed that during a whole group discussion, 

Mr. C consistently asked the same 5 children out of a class of 25 to share their thinking 
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with the class.  Miria also saw that not every student had an opportunity to share their 

thinking and this might have explained why Mr. C did not clarify the thinking of many of 

his students.  Miria felt that this could explain also why some of these students were 

unable to independently complete their work.  In the quote below, she specifically talked 

about what steps she would take in order to include both special needs children and 

English Language Learners in the whole group discussion.  

M: Maybe [I will] make sure that the special needs [children] understand what 

they are doing by asking them questions, make sure the ones that are learning 

English are understanding too.  Not just one kid [that speaks up] and because that 

kid understands, then everyone understand.  Like, yeah that's how I think I would 

do it though.  [Be]cause I feel like it wastes time trying to explain something to 

five kids and then have them go back and have the other ones who didn't 

understand. (Interview, November 11, 2010) 

In the excerpt above, Miria argued that it was important as a teacher to not only check for 

understanding with a few vocal students in the class, but to check for understanding with 

all students.  Many of the students Mr. C did not call on were either students who did not 

speak the language of instruction (English) or special education students who often sat in 

the back of the classroom.  Like Maricela, Miria noticed that these students did not have 

an opportunity to share their thinking with the whole group.  As an English Language 

Learner growing up, Miria knew how it felt to be a student that was not called upon by 

the teacher to share her thinking with the class, in her case because she was not fluent in 

the language of instruction.  
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Now as a PST, Miria saw Mr. C reproducing some of Mr. John’s similar, isolating 

actions with his students and Miria rejected this.  She related to the children in Mr. C’s 

class because she acknowledged that by isolating children from the mathematical 

discussion, this could lead to them hating mathematics or feeling lonely as they worked 

on a mathematics problem.  Furthermore, Miria felt that Mr. C’s actions could leave 

children with the impression that they might not be smart in mathematics because their 

teacher did not call on them to share their thinking.  Miria also recognized that when 

teachers only check for understanding with students that are vocal or eager to share, those 

teachers communicate to the class the message that everyone’s voice is not valued.  

Instead, she advocated for the supportive, encouraging strategies of Mr. Anthony who 

made sure to engage her in the mathematical conversations.  Miria believed that just as 

Mr. Anthony helped her to see that she was smart in mathematics, Mr. C should be doing 

the same for his students.  

In the following quote, Miria details her reaction to seeing the way a special needs 

child interacted in Mr. C’s class during the whole group discussion and what she might 

have done differently.   

Crystal: [Your math methods professor] talks a lot about diverse learners.  Is there 

anything that you've read or talked about in class that's really helped you know 

how to teach them… 

Miria: …in my [field experience] class I don’t see him [Mr. C] do things like 

incorporate all the students into the class.  [Be]cause I know that many of the 

students don't participate, I notice that they don’t participate in the discussion, and 
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most of the time there are the same students participating.  So for my science 

[methods assignment] I did uhm, Popsicle sticks with their names and I used them 

to have everyone participate.  I have noticed just the same three or four kids 

would always answer questions so...  [but] I notice[d] that [when] one of the 

students do[esn’t] really pay attention, he [Mr. C] doesn't check for 

understanding, [well] he does check for understanding, but like I say, the same 

ones that answer all the time are the ones [who]  raise their hand and speak 

out….And I think I would, I know the little girl [with special needs] has an aide 

too.  She understands if you explain it to [the little girl].  I think she's really good 

if you help her to look at you and explain to her what you're saying, but she sits in 

the back… I don’t know why [Mr. C] does that [Mr. C does not engage the girl 

with special needs] (Interview, November 11, 2010). 

Miria was sensitive to the needs of more than just students who are linguistically and 

culturally diverse; she recognized the needs of students outside the general education 

population.  Miria recognized that Mr. C was overlooking the contributions that the 

special education child could have provided to whole group discussion and little attention 

was given to this child’s mathematical understanding.  Essentially, Miria recognized that 

Mr. C was isolating this child to the margins of the classrooms.  Miria connected the 

emotions of feeling isolated and miserable from her prior experiences to what was 

happening with this special needs child and to the other English Language Learners in her 

field experience classroom.   
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More importantly, Miria not only considered the isolation of English Language 

Learners in the class based on her prior experiences as a marginalized child herself, but 

she also leveraged her own knowledge and experiences of being marginalized and 

isolated to think about ways to engage the special needs child.  Miria’s case speaks to 

how marginalized, Latina PSTs can draw upon their own experiences, in this case, 

experiences of being isolated and invalidated by a teacher (Mr. John), to attend to the 

needs of other children who might find themselves marginalized as well.  Miria took her 

experience in Mr. C’s class as a moment to reflect on her own experiences with Mr. 

John—if as a child, her teachers could isolate her from feeling smart in mathematics, she 

would consciously resist Mr. C’s actions and be a teacher that included and validated all 

children’s thinking.  

Building a Common Experience: The Challenges of Making Connections to 

Students’ Out-of-School Mathematical Knowledge and Experiences.  Just as Miria 

drew upon her isolating experiences as an English Language Learner to consider the 

ways that she could attend to the special needs child, Miria also drew upon experiences 

where her teachers used mathematical lessons as a way of creating a sense of community 

(and therein resisting isolating) among students.  Now as a teacher, Miria was poised to 

see how the knowledge gained from her prior experiences could be used in her practice.  

For the School and Community Mathematics Project, Miria, Maricela, Sara, and 

another PST selected a local raspado shop that was close to their field experience schools.  

Raspados are a popular ice cream desert that has its origins from northern Mexico and the 

business is typically only open when the freshest fruit is in season and when it is 



 115 

reasonable to purchase.  These Latina PSTs felt comfortable in centering their lesson 

around the raspado shop because many of them had experience with the desert as children 

growing up in Mexico.  The PSTs also knew their Latina/o students enjoyed eating 

raspados as well because many of them had personal experiences with the dessert.  In 

their presentation and lesson plan, the Latina PSTs were clearly leveraging their own 

personal experiences with the raspado to connect to the lives and interests of Latina/o 

children in their class.  The tasks that Miria and her peers designed asked students to 

survey themselves and other students on their favorite raspado flavor, create a graph that 

represented the data, and inform the shop owner as to the most popular flavor among the 

children surveyed.   The main task of the lessonplan was relatively easy for 4th graders to 

complete.  

Although Miria saw the ways that she as a Latina could create a sense of 

community with her students and herself because they both had experiences with 

common Latina/o foods, Miria worried that this pedagogical move might isolate some 

students from the lesson.  As a way of avoiding an isolation of certain students who did 

not have any prior experience with raspados stands, she talked about what adjustments 

she would need to make to include all children in a lesson that was built around a 

community context.   

M: Many of the students might not know what a raspado is and it will be 

important to explain to them.  Other students might be already very familiar with 

the dessert and place and they will be able to work with students who are not 

familiar.  These students might be also able to share some of the experiences that 
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they have with the desert (School and Community Mathematics Project 

Reflection, November 15, 2010). 

Miria recognized that not all students might have a common experience that she can draw 

upon in her mathematics lessons (and thereby build a sense of community among the 

students).  Because Miria was always careful about including every child in the lesson, 

Miria did not want to limit her lessons to contexts that only related to some of the 

children in the class.  If it happened that some students might feel excluded because she 

used a context that was unfamiliar to them, Miria felt that it was her responsibility to 

facilitate a common experience by having the children talk to each other and share their 

experiences among themselves.  Miria seemed to be drawing upon the prior experience 

created by her teacher as a young child (e.g., students who shared details about their 

family members and home activities gave her and her classmates a sense of community 

as they learned mathematics) as she thought about how she could connect her lessons to 

the experiences of children from different backgrounds.  

Miria recognized that children who do not necessarily have experiences with 

raspados could feel isolated from their peers and could be viewed by others as less 

knowledgeable about the dessert (and potentially, less knowledgeable about solving the 

mathematical task posed).  By having students who are familiar with raspados talk about 

their experiences with other classmates who might not be familiar with the dessert is one 

way that Miria thought about how she could avoid isolating students when lessons do not 

connect to a his/her actual life and experiences.  In general, Miria resisted excluding 
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children from the learning process simply because of their different experiences in the 

community.  

Students Should Not Feel Alone in the Learning Process. Many times 

throughout the semester, Miria reflected on how she wanted all of her students to know 

that they were not alone in the process of learning—the teacher shared a bond of learning 

with her students.  In the following quote, Miria talked about how she thinks of herself as 

a student when she teaches students mathematics.   

M: Uhm, I feel like I don’t know how to explain [the mathematics].  When I teach 

something, I try to be there… (pause).  I feel when I try to teach something, like I 

try like to think about that, that they are students and I am a student too.  And I 

am a[n] [education] student too and I have a hard time as them. (School and 

Community Mathematics Project interview, November 11, 2010). 

As a teacher, Miria was able to place herself in the shoes of her students and appreciated 

their efforts to learn because she too experienced struggles and challenges (both as a 

student learning mathematics and as a PST learning to teach mathematics).  Miria felt 

that if she could put herself in the position of her students, then she could better attend to 

their needs.  With a greater attention on the needs of her students and the ways they 

learned mathematics, Miria had a better chance of avoiding excluding or isolating 

children from the conversation.  At the end of the semester, Miria returned to this idea of 

reminding herself of what it is like to be a student and what this might then mean for her 

as a new teacher.   
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M: Sometimes I see myself, I know I have a hard time with my English and 

everything, but when I go there I tell them “I don't speak good English you can 

help me if I don't pronounce something, you can help me you can teach me how 

to pronounce it.” You don't feel like you have to know everything.  You don’t 

have to think that you are [always] the teacher [or that] [the teacher] know[s] 

more than [the student], I say always (Final interview, December 15, 2010).   

Not only did Miria believe that it was important for PSTs to consider themselves students 

of the practice of teaching, but also specifically for Miria, she recognized that she could 

invite her students to serve as language brokers for her as she continued to develop her 

fluency in English.  By inviting children to help her develop her English fluency, Miria 

positioned bilingual children to be resources to her practice (in particular, her 

pronunciation in English).  Miria’s words show that she did not approach teaching as an 

authoritarian position, but rather, she saw her classroom as a place of collaboration and 

community.  Teachers were not the only ones positioned to teach someone—her students 

could also take part in the process of teaching.  For Miria, this partnership chipped away 

at the isolating boundary that some classrooms form between students and teachers where 

teachers are the only ones who can teach.  

Finally, Miria felt that Mr. John isolated her as a student because he highlighted 

the  “missteps” in her mathematics learning as a second language learner.  Yet now as a 

PST, Miria believed that students should not be ashamed of their oversights, mistakes, or 

struggles to learn mathematics, nor should they isolate students from each other or from 
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feeling smart in mathematics. Her simple, yet powerful message is captured in the quote 

below.   

M: I will also let my students know that it is okay to make mistakes because that 

is how we learn (italics added, Mathematics Autobiography, August 30, 2010).   

 Miria felt as though Mr. John was basing his interpretation of Miria’s competency in 

mathematics on her fluency in English.  Since Miria struggled to articulate her thinking in 

English, Miria interpreted this to be something to be avoided (like making a “mistake”) 

and this interpretation lead her to believe that she would never be smart in mathematics 

unless she became more fluent in English (and thereby, correcting her “mistake”).  Now 

as a PST, she saw mistakes as a part of the learning process.  Miria strongly believed that 

none of these experiences should ever isolate children to the margins of the classroom 

and should make them feel less competent in themselves.  

Lastly, Miria’s use of the word “we” was purposeful because this is another way 

that Miria could break the isolating roles between the teacher and her students—teachers 

and students make mistakes or have struggles in their learning and in Miria’s class, these 

experiences are to be valued, not avoided.  Furthermore, if teachers and students are 

learning together in the classroom and can share the roles of teacher and student, then 

experience of teaching and learning should never isolate or marginalize anyone in the 

class.  

Discussion of Miria’s Case 

Miria learned mathematics as an ELL and she used these experiences to consider 

strategies for students in her class that shared similar experiences.  Miria felt the isolation 
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of not feeling smart in mathematics because she did not understand English, the language 

of instruction. Miria did not want to reproduce this feeling for the students in her class 

who were also ELLs and/or other students, such as those in special education, who could 

be excluded from being seen as smart in mathematics.  

Miria’s case speaks to the experiences of Cavazos (2009) and the teachers in 

Kohli’s study (2009) in that Miria leveraged her marginalizing experience to drive her 

vision for teaching—she was not going to be a teacher that excluded children from the 

mathematical discussion merely because they could not speak the language of instruction.  

Similarly, Cavazos (2009) drew on her experiences as an English Language Learner from 

Mexico to recognize other teachers stereotyping English Language Learners as being 

slow or needing remedial help simply because they could not articulate their thinking in 

English.  She encouraged Latina/o students and English Language Learners to not adopt 

the limiting views that their teachers had of them.  In the same way, Miria framed her 

interaction with linguistically diverse students as helping them to see that one’s native 

language should not isolate or marginalize students from feeling smart in mathematics.  

Yet, Miria took her marginalizing experiences and vision for teaching a step 

further.  Miria drew upon her experiences of marginalization as an English Language 

Learner and recognized the ways that other children, like the special needs child in Mr. 

C’s classroom, could also be marginalized from participating.  Some have argued that 

PSTs from minoritized backgrounds have the potential to be more effective teachers of 

students from similar minoritized backgrounds based on culture, language, and/or a 

child’s economic class (Irizarry, 2007; Irvine, 1988; Sleeter & Milner, 2011).  The 
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argument is that teachers who share backgrounds with their students can serve as brokers 

between a diverse child’s ways of knowing and more formalized ways of learning 

(Gentemann & Whitehead, 1983; Irvine, 1988; Sleeter & Milner, 2011).  Even more so, 

teachers like Miria might already be “aware of family and community values, norms, and 

experiences [and] they can help mediate the ‘boundary crossing’ that many students must 

manage between home and school” (Darling-Hammond & Baratz-Snowden, 2005, p. 

21)9.  Miria’s case supports this argument; she knew that some of her students were 

familiar with raspados because of their shared background as Latina/o from northern 

Mexico, and she designed a lesson based on those connections.  She even included 

opportunities for children to share their experiences with each other as a way of uniting 

children and to not sort or exclude children based on the experience that they had (or did 

not have) with the dessert.  

Yet, Miria’s case also shows that PSTs from minoritized backgrounds can 

leverage their experiences feeling isolated to resist isolating children from backgrounds 

different from their own, including children from often overlooked, but still marginalized 

groups (e.g. special education students).  More specifically, the special needs child that 

Miria attended to was not necessarily what the literature would call a child from a 

minoritized background.  Instead, Miria felt that the child was being minoritized and 

isolated by Mr. C’s actions and therefore, this child was just like her.  Some have argued 

that the definition of diverse students (and students from minoritized backgrounds) 

should include special education students and that PSTs need to be prepared to teach and 

                                                
9	  This is a point that will be elaborated upon further in the cross case discussion in Chapter 5. 	  
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support students with varying academic abilities in some capacity (Scott & Ford, 2011).  

In a survey that studied PSTs’ beliefs regarding “diversity,” Silverman (2010) found that 

the participants  

barely differentiated between ‘race’ as an identity and ‘diversity’ as a construct, 

which suggests that there is both an overreliance on terms such as diversity and 

too little attention to its many potential meanings (p. 324).  

Silverman suggests that teacher education programs need to be careful with how the 

words like “race” and “diversity” are used so that they are not interchangeable, but rather 

help PSTs to see that disability, gender orientation, and faith can also be included in a 

child’s diversity.  Silverman also looked into PSTs perspectives on the responsibility felt 

for educating children from diverse backgrounds and experiences.  She found that the 

PSTs in her study felt that they have a responsibility to teach all students, but that 

enacting this responsibility should be someone else’s duty.  Even though Silverman 

argues that PSTs tend to think about diversity very narrowly and see someone else as 

having the responsibility of attending to diverse children’s needs, Miria did not 

necessarily see her students this way.  

Miria recognized that there were other ways that her students were diverse and 

this included linguistic diversity and learning (dis)ability among others.  Miria is unlike 

the participants in Silverman’s study because Miria identified the special needs child as 

being “diverse” and empathized with the child because Miria was marginalized from 

participating in mathematical discussions as a child.  The emotions from her prior 

experiences as an English Language Learner and Mr. John’s isolating actions helped 
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Miria to focus on the needs of linguistically diverse children in her classroom and she 

expanded her view to include special education students as well.  Miria’s case is unlike 

many of the other cases in the literature about PSTs attending to marginalized children 

because she attended to more than just English Language Learners because their 

background was most familiar to her.  Instead, Mr. C’s isolating moves with the special 

needs child and with the other quiet children in the class reminded Miria of the same 

lonely experience as an English Language Learner.  Furthermore, Miria did more than 

reflect about the marginalized special needs child, but she talked about the child as 

though Miria had a responsibility to include her in the discussions.  

Finally, Miria’s overarching belief that teachers should avoid isolating students in 

the classroom was evident when she considered herself not only a future teacher, but also 

a lifelong learner just like her students.  She wanted her students to know that they were 

not alone in the process of learning.  She also saw everyone in the classroom as a life-

long learner because as she developed her English fluency, her students developed their 

mathematical understanding.  Additionally, she felt that each of her students had 

something valuable to contribute to the class. Miria wanted her students to see that she 

valued their experiences and knowledge, and that they could support one another’s 

learning as a way of breaking the isolation that some students may experience.  By 

leveraging her own prior experiences as a child, Miria’s case shows that PSTs are able to 

leave their teacher preparation program with a teaching philosophy that values the 

mistakes made by teachers and students and that everyone can learn from each other.  

Researchers such as Elizabeth Cohen (1994), Angela Valenzuela (1999), and 
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Featherstone et al. (2011) would argue that Miria is reflecting a caring, equitable practice 

of providing children an opportunity to be the teacher in the classroom.  By allowing 

children the space to share their knowledge and teach each other (as well as the teacher), 

children can feel smart in mathematics in a wider variety of ways and will not feel that 

only some can experience the responsibility of teaching.  Specifically to Miria, she valued 

the mistakes that she and her students made in mathematics, but she also reflected upon 

her mistakes that she might make in mispronouncing a word in the English language. 

Miria saw herself as a teacher who would always be working to improve her English 

fluency and the more English fluent children in the class could support Miria in her goal. 

Miria’s awareness was in how she as a teacher could connect with her students and how 

her students could find a connection to what they learned in her class.  Mr. Anthony 

helped Miria to feel less isolated to her learning as she used her native language to learn 

mathematics.  

Specific to learning and teaching mathematics, Miria believed that teachers 

should help students to feel safe in making mistakes while learning mathematics and that 

mistakes are a valuable, typical part of the process because no one should be 

marginalized or isolated because of a mistake (Brousseau, Book, & Byers, 1988; Hiebert, 

et al., 1997).  As a child, Miria felt judged because she could not articulate her 

mathematical thinking in English and she felt isolated and began to hate mathematics. 

Now as a future teacher, making mathematical mistakes were not going to be another 

way to isolate children and make them feel as though their mistakes mean that they could 

not learn mathematics.  She knew what this isolating feeling felt like and refused to be a 
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teacher that replicated this feeling for her own students as they learned mathematics.   

In contrast to Miria and her inclusive beliefs, Stipek, Givvin, Salmon, & 

MacGyver (2001) suggests that teachers who had more traditional beliefs about 

mathematics (e.g., the teacher should impart the knowledge upon the students) “also gave 

students relatively less autonomy and maintained a social context in which mistakes were 

something to be avoided” (p. 223).  Miria’s reflections do not indicate that she found it 

difficult to imagine a classroom where she relinquished control of teaching to her 

students.  Even more so, Miria specifically stated that she wanted her students to see that 

mistakes were a part of how children and teachers learn and that they were valued.  By 

building a safe community by which children can learn, make mistakes, and share their 

experiences among themselves, Miria felt that her students would not feel isolated, 

rejected, or invalidated as they learned mathematics.  

Miria’s experiences as a Latina, bilingual PST who learned mathematics in a 

second language afforded her a certain lens to teaching children from diverse, minoritized 

backgrounds—especially minoritized children that did not necessarily share a 

background with Miria (e.g., the special needs child).  Miria also recognized that even 

though she would graduate from her preparation program as a licensed teacher, she would 

always still be a student.  Miria’s vision for the role of teachers and students could be 

interchangeable and this served as one example of her uniting philosophy on teaching.  
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Honoring Children’s Native Language and Out-of-School Knowledge and 

Experiences as Resources to Teaching and Learning Mathematics: The Case of Sara 

Similarly to Maricela and Miria’s belief that children should not be marginalized 

based on their English fluency, Sara also resisted a deficit view of children.  She believed 

that she could create lessons that honored her students’ native language and out-of-school 

knowledge and experiences.  As a child, Sara appreciated when her teachers valued her 

native language and out-of-school knowledge and experiences in the mathematics 

classroom.  She also appreciated when teachers made explicit connections between what 

she learned in school and how she could apply her learning to life outside of school.  

Now as a teacher, she saw the native languages and out-of-school knowledge and 

experiences that children bring as a resource to her practice and this shaped her vision for 

teaching mathematics.  

Sara was a 23 year-old female and also a recent immigrant from Mexico. She 

spoke Spanish and English.  She came into the methods semester with a strong passion 

for connecting to the lives and language used by her students because she saw this as a 

resource to her practice and to how children learned mathematics.   

Sara’s Belief that Teachers Should Honor to the Knowledge, Experiences, and 

Languages Used by Children When Teaching Mathematics 

Sara Learned Mathematics More Easily When it Connected to Her Life and 

Experiences.  Reflecting on her own experiences in elementary school, Sara felt that 

when her mathematical learning in school was applicable to her life outside of the 

classroom, then she was able to understand it more easily.   
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S: [Some of my elementary teachers] connected math with my experiences by 

giving us examples of how we could use the new concepts in our lives.  But 

others just explained the concepts without telling us in what way they were useful 

for us.  It was way easier for me to understand math when I knew how to apply it 

(Math Autobiography, August 30, 2010). 

Sara’s experience of learning mathematics that was useful in her life is evident in her 

views about the kind of mathematics that her students should learn.  Sara recognized that 

there was a fundamental difference between teachers who gave examples that helped her 

to see how mathematics was applicable to her life and those that did not.  Teachers who 

connected Sara’s mathematical learning in-school with how Sara could use her learning 

outside of school was a salient experience for Sara as she thought about her vision for 

teaching.  

Sara felt that her students have experiences outside of school that could support 

their in-school learning. For example, when reflecting on the kinds of experiences and 

knowledge that her students would bring to the classroom, Sara framed students’ out-of-

school knowledge as a resource, clearly rejecting of a deficit perspective of children.  

S: Yeah that's what I said before, they know how to count money, some of them 

can recognize numbers, time, signs on the street, they don't come in blank (italics 

added, Initial interview, September 2, 2010).   

Sara’s words indicated that she knew that children came to school with mathematical 

knowledge and experiences, such as counting money and reading a clock.  Just as Sara’s 

teachers had drawn on her experiences as resources, Sara recognized that her students 
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came with knowledge and experiences relevant to learning mathematics.  Sara believed 

that it was important for students to see how mathematics connected to their lives because 

this would connection would help them to learn mathematics.  In the quote below, Sara 

gave very specific examples of how a teacher could draw on her students’ mathematical 

knowledge and experiences to help them see how mathematics was related to their lives.  

S: I think that all students know how to add, use money everyday, you know, how 

many chickens they eat.  You can relate a lot of prior knowledge to the 

mathematics lessons, using what they like.  Instead of 2+2 you can use 2 baseball 

balls… I think it's that easier for them to understand [the math when you use] 

things that they like instead of just numbers (Initial interview, September 2, 

2010).   

Again, Sara’s rejection of a deficit view of children was evident when she says that “all 

students know how to add” and she began to talk about all the different ways that 

children might see numbers in their lives.  Sara believed that crafting mathematical tasks 

that relate to a child’s interests (e.g., adding two sets of two baseballs together) was an 

important pedagogical move because it valued things that children were interested in and 

in turn, made it more interesting for children to learn mathematics.  On the other hand, 

Sara did not directly talk about how children’s out-of-school experiences with baseballs 

or money would help them to solve or make sense of these problems.  

Teachers Should Consider How Connecting to a Child’s Native Language 

Helps Them Learn Mathematics. For Sara, part of attending to children’s out of school 

lives was attending to the language they used at home and in the community.  Because 
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she was in a mathematics methods course with an emphasis on teaching linguistically 

diverse children, I asked her in my initial interview her opinion about teachers using and 

connecting to a child’s native language in their mathematics teaching.  

S: I think that using the students' native language helped [students learning 

mathematics in a second language] a lot.  I remember when I entered college I 

start taking Algebra in English.  I could understand English, but all the symbols 

are different in Spanish.  Also the words like Algebra made no sense like the 

Spanish word10.  There were words that you can’t hear in the street [so] you have 

to figure out what they were [on your own]… (Initial interview, September 2, 

2010) 

Sara recognized that teachers needed to attend to a child’s native language as they teach 

linguistically diverse students.  Sara reflected on her experiences as a college student—

she was aware that even though she could understand English, she was not familiar with 

the formalized mathematical language in English and the different symbols used in 

Spanish and English.  Therefore, Sara needed teachers to honor her language by helping 

her to bridge her mathematical learning from Spanish to English.  Now as she thought 

about herself as a teacher, she leveraged her own experiences as an English Language 

Learner when considering the needs of her linguistically diverse students as they learned 

mathematics.   

                                                
10 It appeared that Sara was talking about some mathematical words in English had no clear translation into 
Spanish. In her example, “Algebra” is actually spelled the same in both English and Spanish. I believe she 
intended to say “some [English] words [used in Algebra] make no sense in Spanish.”    
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However, just as Sara framed a child’s native language as a resource for learning 

mathematics in a second language, she also acknowledged that there were some 

challenges in the process of learning mathematics in a second language.  Sara noted, “If 

you had an exam with only numbers, it would be easy [for children learning mathematics 

in a second language], but if you had word problems and had to explain [to them] how to 

do [the task], … [these children] need those words” (Initial interview, September 2, 

2010).  Sara recognized that there were potential challenges that linguistically diverse 

children face when trying to learn mathematics in a second language (e.g., making sense 

of the unfamiliar words in a word problem).  It appeared that Sara felt that despite these 

challenges, linguistically diverse children still needed experiences with making sense of 

word problems as a way of building their knowledge and experience of translating 

unfamiliar words and developing their language skills as they made sense of the 

mathematics.   

The Challenges and Possibilities: Valuing and Enacting a Child’s In-School and 

Out-of-School Knowledge, Experience, and Language in the Mathematics 

Classroom  

As for her field experience class, Sara was placed with Ms. A, a fifth grade 

teacher originally from Mexico, and many of the students in the school were Latina/o 

and/or from low-income communities.  The following analysis describes Sara’s 

experiences as she considered the realities of connecting to a child’s native language and 

out-of-school-based knowledge and experiences in her mathematics lesson plans.  



 131 

Seeing Children’s In and Out-of-School Knowledge, Experiences, and 

Interests as Resources to Learning Mathematics.  Based on her prior experiences, Sara 

believed that teachers should honor children’s native language and out-of-school-based 

knowledge and experiences in such a way that children felt valued in the classroom and 

could see how mathematics could be used in their lives.  One of the first examples of Sara 

honoring the interests of her students was in her Literature Based Mathematics Lesson.  

Along with two other PSTs, Sara’s group selected a light-hearted children’s book about a 

toilet that consumed various things around the house and the lesson plan asked students 

to use mathematics to determine how much the toilet ate in a given time period.  Sara 

described how she adapted her planned mathematics problems with respect to the context 

of the book’s story based on the interests of her students.    

S: The problems that I had planned were too easy for them and I had to make the 

lesson meaningful for them.  That is why I gave them [the] problem [of making 

up their own story problems].  I really liked when they wrote their own story 

problems.  At that moment, I knew that they understood how to incorporate 

multiplication and they were extending their knowledge about multiplication 

(Literature Based Mathematics Lesson Reflection, October 15, 2010). 

Sara provided her students with the opportunity to make up their own story problems that 

involved two-digit multiplication; she felt that this pedagogical move was important to 

her students because it offered them a safe space to engage in the mathematics in ways 

that made sense to them.  Students could write the tasks in their native language, and they 

selected numbers and a context that related to their out-of-school knowledge and 
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experiences.  By allowing children to do this, Sara was honoring her belief that teachers 

should always view a child’s native language and out-of-school knowledge and 

experiences as a resource to solving mathematical problems.  

Furthermore, although Sara initially claimed that word problems can add a layer 

of complexity for students learning mathematics in a second language, Sara’s adaptation 

to her lesson plan suggests that one response to this challenge was to invite students to 

craft their own word problems by drawing on their language and experiences as 

resources.  Sara’s adaptation was particularly important in order to honor the linguistic 

needs of children.  Earlier, Sara mentioned that sometimes the formalized mathematical 

terminology in English was a challenge for English Language Learners.  If students 

learning the language of instruction have an opportunity to write their own mathematical 

task and see their native language (as well as their out of school experiences) as a 

resource, Sara believed that her practice helped children to learn mathematics.  She 

rejected the notion that a child’s language was a burden to her practice and pedagogical 

moves like Sara’s helped to extend children’s mathematical understanding.  

Later, Sara had another opportunity to see how she could frame her mathematical 

lessons so that children’s knowledge, experiences, and language were seen as resources 

to the learning process.  Sara was a part of Maricela’s group for the School and 

Community Mathematics Project at the raspado shop and as she reflected on her 

experience with the project, she described why connecting to the lives and interests of 

children was important for them as they learned mathematics:   
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S: They learn that math is use[d] outside their classrooms and that it is really 

important to know math for any kind of job. They will also learn that math is not 

just about numbers. Math is fun and easy is we find ways to teach it using 

relevant [contexts]. (School and Community Mathematics Project Reflection, 

November 14, 2010). 

The context of the raspado stand lesson was not random for Sara and her classmates—

Sara saw this lesson as an opportunity to position children’s experiences with raspados 

and the shop as a value to her practice.  Sara felt that she was valuing the out of school 

experiences of her children when she provided children the opportunity to inform the 

business practices of a raspado stand owner by sharing their favorite flavor.   

 Sara’s whole group mathematics lesson about constructing equivalent fractions 

was another instance of how Sara positioned the knowledge and experiences of children 

as a resource to her practice.  Her students had already created fraction kits (different 

fraction strips of paper equivalent to a whole) and she was to teach them about creating 

and verifying equivalent fractions using the manipulatives and symbolic notation.  In her 

reflection about the lesson, she thought about her goal of connecting to children’s prior 

in-school mathematical knowledge.  

S: We have students that know division and others that still have trouble with 

multiplication. It is really difficult to work with students that are so different 

academically.  Most of the students understood really easily how to represent 

wholes using fractions; the difficult part was equivalent fractions. Some students 

easily understood the concept of equivalent fractions and others did not even have 
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an idea of what equivalent was.  I had them create their kit in order for them to 

have a prior experience with fractions before my lesson (Whole Group Lesson 

Reflection, December 13, 2010). 

Sara knew that the children had previous created their fraction kits and were familiar with 

the different ways that a whole could be subdivided.  She also recognized that her 

students varied some in their mathematical knowledge relevant to fractions, such as 

whether they understood equivalent fractions.  By working with the fraction kits, Sara’s 

lesson was extending children’s knowledge about equivalent fractions.  

  As Sara implemented her lesson, she continued to frame students’ prior 

mathematical knowledge as a resource.  For example, as she walked around to assess how 

her students created equivalent fractions, she noticed that one child, a Spanish speaker, 

struggled to create equivalent fractions smaller than one.  Sara recognized that the child 

knew how to create equivalent fractions equal to one whole (because all of the children 

had prior mathematical knowledge of creating their fraction kits), but he struggled to see 

how he should make other equivalent fractions.  

S: He had different ways to form the wholes, but he did not have any equivalent 

fractions [smaller than one whole]. I tried to help him think about what fractions 

could be equivalent before repeating what “equivalent” [meant] to see if he did 

not understand the concept [of equivalent fractions] or if he just was not able to 

[create] equivalent fractions.  I noticed that he did not understood the concept so I 

repeated what equivalent fractions were and it was a little easier for him to 
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understand [and create equivalent fractions smaller than one whole] (Whole 

Group Lesson Reflection, December 13, 2010). 

By connecting to his prior in-school mathematical knowledge (i.e., she knew he had 

created fraction kits, forming fractions equivalent to one whole), Sara realized that 

clarifying the word “equivalent” in terms of fractions smaller than one whole might help 

him to use his prior in-school knowledge as he made sense of the larger concept of 

equivalent fractions.  Children with less experience creating equivalent fractions were not 

seen as a burden to her practice—Sara saw this as a moment to draw on their prior 

knowledge as a resource to support their new understandings.  

Later in her reflection, she talked more generally about how her lesson elicited 

children’s knowledge, culture, and experiences as resources.   

S: Some students drew upon their [mathematical] funds of knowledge11 to solve 

the task.  They remembered basic concepts about fractions like the names of the 

fractions.  This lesson did not draw upon any cultural related issues.  It was just a 

basic understanding of fractions and equivalent fractions (Whole Group Lesson 

Reflection, December 13, 2010). 

Sara’s quote evidenced that she considered different kinds of prior in-school 

mathematical knowledge and experiences relevant to her mathematics teaching.  In this 

lesson, she connected to children’s prior in-school mathematical knowledge of fractions, 

as demonstrated in her interaction with the child who needed help clarifying the word 

“equivalent.”   

                                                
11 Sara referenced her students’ Funds of Knowledge in terms of their prior mathematical knowledge.  
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 The idea that a child came to the classroom with a wide variety of mathematical 

funds of knowledge (e.g., prior mathematical knowledge, cultural, linguistic, and/or out-

of-school experiences, parents’ work history) was an important part her mathematics 

methods course (Turner, et al., 2012).  However, prior to her teaching this lesson, Sara 

had focused on children’s out of school-based knowledge and experiences.  Now that she 

completed her lesson, she saw that children’s in-school prior mathematical knowledge 

was also a resource for children as they learned about equivalent fractions.  Sara was not 

limited to honoring children’s knowledge and experiences by involving a child’s favorite 

community activity.  Instead, Sara believed that her lessons could honor their 

understandings of fractions learned in school as well as their out-of-school interests.  

The Complexities of Enacting a Lesson that Integrates Children’s Out-of-

School Knowledge, Experiences, and Interests.  As Sara considered how to connect to 

students’ experiences in her teaching, she also wondered if there were students from 

many diverse backgrounds and experiences, how might teachers find a single context for 

their students?  Sara wanted to honor her students’ native language and out-of-school 

knowledge and experiences in her practice, but she was concerned that teaching students 

with diverse backgrounds meant that there might not be a way in which she could honor 

children’s in and out-of-school experiences and languages in one single lesson.  Sara 

considered this issue in the interview before she planned her whole group mathematics 

lesson.   
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C: So you told me all these benefits [to connecting your mathematics lessons to 

students’ out-of-school knowledge and experiences], but are there any challenges 

or limitations, if any? 

S: It can be the different backgrounds of the students because they may not do the 

same things.  Finding something that they all do, that may be one.  But I am sure 

that you can find something that relates to everyone.  I mean I don’t think it's that 

hard to make the math meaningful to them (Interview, November 15, 2010)  

Sara’s words above reflected the challenges of teachers enacting a single lesson plan that 

honored a diverse set of knowledge and experiences, but that these challenges were not 

going to deter her from her belief.  

Once Sara had finished her whole group mathematics lesson about equivalent 

fractions, I asked her again about her lesson positioned children’s out-of-school 

knowledge and experiences as a resource.  

S: I think it's really good to do it [create lessons that are relevant and meaningful 

to students], but once I get to write the lesson plans, like for the fractions thing, I 

didn't think about it and I should.  But I guess I didn't have time to like plan 

everything and that stuff, but once I did it I was like “oh I forgot to,” cause I 

wanted to do it but it was just like “ok, let's do it...” (Final interview, December 

13, 2010).   

In general, Sara knew that she could find some way to make mathematics meaningful to 

her students and this might mean being creative with how integrated the knowledge and 

experiences from her students in her lessons.  Sara suggested that she could find or create 
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a common experience that all of the children shared.  For example, Sara briefly 

mentioned how she could have relied on children’s knowledge of sharing pizza as a way 

of relating the concept of equivalent fractions to how children might use fractions in their 

lives.   

When it came time to enact her whole group lesson, Sara noticed that she had a 

great deal of things in the classroom that required her attention (e.g., planning and 

enacting a conceptually rigorous lesson, maintaining classroom management, managing 

children’s appropriate use of manipulatives).  Even though Sara knew that her lesson did 

not explicitly incorporate children’s out-of-school knowledge and experiences with 

fractions (e.g., converting units of measure on a ruler that is used at home), in this lesson, 

she focused on helping children clarify and extend their in-school prior mathematical 

knowledge of fractions.  In doing so, Sara broadened her ways of honoring the lives and 

experiences of children.  She knew that children’s in-school prior mathematical 

knowledge was just as important to connect to in her teaching as their out-of-school 

mathematical knowledge and experiences.  

Discussion of Sara’s Case 

 Sara came to the US at the age of 18 and spoke very little English when she began 

her university coursework.  Sara remembered having a difficult time learning 

mathematics in her second language (English).  As she thought about her experiences as a 

child learning mathematics, she knew that learning mathematics was easier when teachers 

honored her native language and out-of-school knowledge and experiences in their 

lessons.  Now as a teacher, Sara wanted to do the same for her students because she 
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refused to see her children in a deficit lens—the lives of her children should be seen as 

resources in her class.  For Sara, honoring children’s native language, knowledge, and 

experiences also included honoring prior school-based mathematical knowledge and 

experiences.  Sara persisted through the challenges that she faced as she enacted these 

beliefs and remained committed to seeing children’s native languages and out-of-school 

knowledge and experiences as potential resources for her future lesson plans.  

Early in the semester, many of Sara’s examples about how she could honor the 

lives of children involved a child’s language (e.g., linguistically diverse children can 

learn mathematics, but they need support) and/or a child’s out-of-school hobbies or 

interests (e.g., creating a lesson based on children’s experiences with playing a sport or 

purchasing food).  When Sara enacted her lesson about equivalent fractions later in the 

semester, she incorporated a new way of honoring the lives of children—drawing on their 

prior in-school mathematical knowledge and the mathematical understandings they 

developed during prior lessons.  Integrating children’s prior in-school mathematical 

knowledge was a key tenet of the mathematics methods course and Sara’s whole group 

lesson plan reflected this.  Pajares (1992) states that beliefs are ‘‘a filter through which 

new phenomena are interpreted” (p. 325).  Sara believed that children’s out-of-school 

knowledge and experiences were important for her practice and now that her methods 

coursework encouraged her to also see children’s prior in-school mathematical 

knowledge as valuable too, she was able to expand how she saw the many resources that 

children brought to the classroom.   
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Existing research describes the ways that PSTs explicitly attend to children’s prior 

in-school mathematical knowledge in their practice (Philipp, 2008; Steinberg, Empson, & 

Carpenter, 2004; Vacc & Bright, 1999).  Phillip (2008) states in order for PSTs to attend 

to the ways that children do mathematics, they first need to do the mathematical task 

themselves, consider how a child thinks about the problem, and then analyze the child’s 

strategy.  Sara was familiar with the ways that the children created their fraction kits and 

knew that they had prior in-school mathematical knowledge about recognizing fractions 

equal to one whole.  When she realized that a child was struggling to create equivalent 

fractions less than one whole, Sara realized that he needed help extending his prior 

understanding (from building the fraction kits) for now what it meant for two fractions to 

be “equivalent.”  

Philipp (2008) states that teachers “best help a learner by starting where he or she 

is and building upon his or her current understanding” (p.23).  Sara evidenced this 

practice when she considered whether the child was struggling conceptually with the idea 

of equivalent fractions.  While asking PSTs to place children’s prior in-school 

mathematical knowledge in the forefront of their awareness poses challenges for many 

PSTs (Philipp, 2008; Vacc & Bright, 1999), Sara’s case demonstrates that it is an 

attainable practice because she was already receptive to the resources that children bring 

to the classroom.  For her whole group lesson, she extended her vision of children’s 

knowledge and experiences as resources to include children’s prior in-school 

mathematical knowledge as a resource for children learning mathematics.  
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In addition to Sara considering children’s in-school and out-of-school knowledge 

as resources, Sara also considered a child’s native language as important to her practice 

when she helped her student to understand what word “equivalent” meant in Spanish.  By 

starting with the child’s linguistic needs and building upon his current understanding of 

fractions in Spanish, Sara once again valued children’s mathematical knowledge in their 

native language because she knew that was most helpful for him.  While Sara’s 

sensitivity to children’s native language, in-school prior mathematical knowledge, and 

out-of-school knowledge and experiences as resources to the classroom reflects a position 

advocated by many researchers (Aguirre, 2009; Gay, 2000; Ladson-Billings, 1995b; 

Valenzuela, 1999), this is not typical of PSTs as they learn to teach.  Sara had prior 

experiences as a Latina PST who learned mathematics in Mexico and knew what it felt 

like to learn mathematics in a second language; this shaped how she saw children’s native 

language and out-of-school knowledge and experiences.  Sara knew that in order to teach 

the linguistically diverse children in her class, she first needed to honor their native 

language by helping them to bridge their learning between Spanish and English.   

Attending to the needs and resources of languages of children from minoritized 

backgrounds may be difficult for some PSTs if they do not necessarily have prior, first-

hand experiences as English Language Learners or who have not yet noticed the needs of 

linguistically diverse children in their classes (Downey & Cobbs, 2007).  Like Cavazos 

(2009) and the teachers in Kolhi (2009), Sara’s personal experiences as an English 

Language Learner was important to how she learned mathematics and so she leveraged 
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what she learned from these experiences to also see her students’ native language as a 

resource as well.  

Ultimately, Sara’s whole group lesson plan did not incorporate all of the 

knowledge and experiences of children as she hoped, but Sara knew that this lesson was 

just one small piece to the larger picture of learning to teach.  Experiencing challenges in 

balancing all of their intended pedagogical goals (e.g., attending to classroom 

management, the mathematical goals of the lesson, and children’s out-of-school 

knowledge and experiences) is a common experience for PSTs as they learn to enact 

these strategies in their own practice (Feiman-Nemser & Buchman, 1985; Garii & Rule, 

2009; Hollingsworth, 1989; Lidstone & Hollingsworth, 1992; Sevier, 2005).  Garii and 

Rule (2009) found that PSTs who were asked to create a mathematics or science lesson 

plan that incorporated a real world theme created a lesson that focused on either the 

content goals or focused on how children could make sense of the context, but rarely did 

the lesson plans attend to both content and context.  Similarly, Sara’s case demonstrates 

that creating a lesson plan that extended children’s prior school-based mathematical 

knowledge as well as honored their out-of-school knowledge and experiences is not an 

easy task.  

This challenge is also evidenced with the research done by the TEACH Math 

Project (Bartell, et al., 2010; Turner, et al., 2012).  Turner et al. (2012) found evidence of 

PSTs creating a lesson plan that attended to children’s experiences of going to a dessert 

stand by asking children to determine how many different ways they could purchase 

items at the stand, but that “the premise of the problem was contrived [because the 
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lesson] did not reflect the ways that mathematics was actually used in this setting” (p.77).   

While it is difficult for PSTs to make connections to the ways that children use 

mathematics in their lives (like the Lavadería example posed in Chapter 2) prior research 

has shown that it is certainly not impossible (Turner et al., 2012).  

 Sara is an example of a PST from minoritized background who leveraged her 

own knowledge and experiences as an English Language Learner to think about how she 

could value her students’ native language and out-of-school knowledge and experiences 

in class.  And as Sara tried to enact her beliefs about valuing the language, knowledge, 

and experiences of her students, she persisted through some of the challenges inherent in 

her practice (e.g., finding a common, meaningful experience by which she could 

contextualize her lesson).   

Research with in-service teachers has documented how they navigate around the 

challenges of integrating the lives and interests of students with a mathematical task 

(Kahn & Civil, 2001; Leonard, Brooks, Barnes-Johnson, & Berry, 2010).  As Kahn 

discovered her students’ out-of-school knowledge and experiences with gardening, she 

incorporated this gardening knowledge in the mathematical tasks about area and 

perimeter.  Kahn and Civil (2001) argue that there are challenges to incorporating 

children’s out-of-school knowledge and experiences in the classroom because it is 

difficult to identify mathematics in the lives of children (beyond creating lessons that 

only rely on obvious connections like using money to buy items at a store).  Sara’s case 

specifically shows that as a PST, she was already thinking about the ways that she could 

incorporate children’s out-of-school knowledge and experiences because she found this 
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to be helpful for her as a child.  Sara knew that there would be challenges when making 

these connections in her practice (e.g., not finding a common student experience for her 

lessons), but Sara still believed that children’s language, in-school and out-of-school 

knowledge and experiences were resources to help children learn mathematics and she 

would always place this in the forefront of her attention as a teacher.   

Teachers Attention to All Children’s Potential to Learn Mathematics: The Case of 

Edgar 

Edgar’s case highlights the experiences of a Latino PST who felt marginalized as 

a child in his mathematics class: his teacher sorted him into a less-difficult mathematics 

book because of the teacher’s perception of Edgar’s potential to learn mathematics.  

Edgar leveraged this experience to help him resist limiting his students’ opportunities to 

learn mathematics.  One way that Edgar thought he could help all children learn 

mathematics (no matter how well they knew mathematics before) was to ask children to 

articulate the steps they took in solving a mathematics problem.  By attending to 

children’s procedural fluency, Edgar believed he was providing each child with their own 

entry point into completing and understanding the task.  

Edgar was a 29 year-old male PST who was specializing in Special Education and 

wished to teach in a middle school.  Edgar was a returning college student and played on 

numerous collegiate sports teams.  Edgar’s brother (a current Special Education teacher) 

inspired Edgar to enter the profession and Edgar referenced his passion for teaching 

Special Education students in many of our conversations.  
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Edgar’s Attention to the Way He Learned Mathematics as a Child 

Resistance against a Limiting View of Children and their Potential to Learn 

Mathematics. Edgar was in a classroom where he and the other children were sorted by 

their perceived potential to learn mathematics and this had an affect on his learning.  The 

following quote describes his experience and the belief that he drew from this negative 

experience.  

E: One thing that stands out in my mind is our math books had numbers on them 

and the numbers coordinated with the difficulty of the math inside the textbook.  

All of the students knew higher book numbers identified the “smart” kid.  This 

was hard because I felt “why try to really learn if everyone knew I had a low 

number math book and they knew I was not good at math” so what was the point 

in trying to advance if everyone knew that was a weakness…I know there were 

students like me because we all had the same math book and so I always assumed 

that we were not as good at math.  There were also those who were two to three 

books ahead of the level that I was at and I knew I would never be that advanced 

in math…I think that having different books and allowing students to work at 

their level was a good idea [in my class as a child], but it also put a label on each 

student and I think that probably impacted [our] learning (Mathematics 

Autobiography, August 30, 2010). 

By using a book that stratified students by their supposed mathematical aptitude, the 

numbers associated with the mathematics difficulty in the book became a label for Edgar 

and his perceived weakness in mathematics.  Edgar believed that the book’s numerical 
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label indicated his limited potential to learn more mathematics—a potential that was also 

influenced by how his teacher and classmates viewed him.  Until Edgar moved out of the 

“low number mathematics book,” he believed his efforts to learn and achieve were 

fruitless.  

While Edgar recognized that all children do not have the same prior mathematical 

experiences and may not learn mathematics at the same rate, he maintained that these 

differences should not lead teachers to label children as being more or less capable of 

doing mathematics.  As Edgar considered why his teacher had his class use different 

mathematics books, he thought about different ways that teachers could address the 

challenges of working with students with different learning needs.  Edgar thought that 

there was likely a benefit in giving children tasks with appropriate difficulty levels, but 

he knew the painful experience of how labels associated with the difficulty level of the 

tasks can permanently stereotype children in terms of their potential to learn challenging 

mathematics in the future.  Another strategy that Edgar thought worked for him and for 

his classmates was when teachers made explicit the steps required to solve a given 

mathematical problem so that all children have a solid first step in solving the task. 

“Breaking Down” Mathematical Concepts and Procedures Helps Children 

Find an Entry Point for Solving The Task and Feel Successful in Learning 

Mathematics. Edgar framed effective mathematics teaching and learning as enacting a 

set of sequential, organized, methodical steps.  If teachers articulated the steps in solving 

a problem, then teachers could attend to children’s various mathematical understanding 

and ultimately, help all children feel successful in learning mathematics.  When Edgar 
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spoke about the strategies that worked for him in learning mathematics, the belief of 

“breaking [mathematics] down step-by-step” was sure to arise.  Breaking down the steps 

as a way of solving a mathematical task reflected his prior experiences learning 

mathematics and also informed his future goal as a mathematics teacher.  Edgar described 

his experience in learning mathematics in this way below:  

E: I really struggled in math, I wasn’t good with it, she [the teacher] was patient 

and worked slowly with me, break[ing] it down by parts.  It’s weird; I try to 

remember my math [that I learned as a child] when I work with the kids (Initial 

interview, September 9, 2010). 

Edgar felt “weird” because his field experiences pushed him to recall a great deal of 

elementary mathematics; he felt like the mathematics should come naturally for him, and 

he was surprised that he needed a refresher in the content.  In this quote, Edgar not only 

emphasized that breaking mathematics “down by parts” helped him to learn, but he also 

emphasized other qualities that were important for him as a learner to retain his new 

mathematics knowledge.  For example, Edgar also reflected positively on his experiences 

with teachers who were patient in making explicit the mathematical steps needed to solve 

a problem.  Now as a PST, he felt that he needed to remember how he learned had 

mathematics as a child because this would frame his sensitivity to his students’ learning 

needs.  Edgar knew that the reality was that his students would not have the same kind of 

mathematical understanding and he wanted to teach them in a way that did not sort or 

discriminate children based on their mathematical knowledge.   
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In the next quote, it is clear how Edgar’s prior experiences learning mathematics 

helped him to refine how he saw his role as a teacher.   

E: [What makes an effective math teacher is] trying to find everyone’s 

weaknesses and then instruct step by step on everything.  I think [I should 

introduce] a lot simpler things as opposed to more difficult things right away, 

build everybody to be at the same level even if they aren’t gonna be, but where 

everyone at least understands some part (Initial interview, September 9, 2010). 

When Edgar mentioned finding “everyone’s weakness,” he meant an area where children 

needed more support in learning a particular concept or skill.  As a child, Edgar knew that 

he was learning from a less difficult book and his teacher sent him an implicit message 

that learning from the “low number” book meant Edgar would never be smart in 

mathematics.  Now as Edgar began to think of himself as a teacher, he argued that 

teachers should not always expect their students to have the same mathematical 

understanding (or be at the “same level”) and that some students may have places in their 

mathematical thinking that they can improve upon.  Edgar’s words that teachers should 

“build everybody to be at the same level even if they aren’t gonna be,” implied really that 

teachers should try to help all children to see their potential in mathematics even though 

children’s mathematical thinking might come at different rates.   

 His words are also indicative of his attempt to merge his prior beliefs and 

experiences with his emerging vision as a teacher.  He disagreed with the teacher’s 

decision to give him less difficult textbook because this action by his teacher made him 

feel isolated and marginalized.  He did not see himself as incapable of doing 
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mathematics; he believed that he learned mathematics more slowly than his other 

classmates.  Now in his methods semester, Edgar believed that he should attend to 

different rates at which children learn mathematics and their learning needs, but without 

marginalizing students into “high” and “low” groups.  Edgar believed that teachers who 

attended to the ways he learned (i.e., “breaking it down”) helped him to learn 

mathematics more easily and would help other students learn, and as a result, Edgar 

believed that this instructional strategy should drive his practice as a teacher.  

 Edgar’s Attention to Children’s Different Learning Needs and Their Potential to 

All Learn Mathematics  

During the mathematics methods semester, Edgar was placed in a 6th grade, 

mathematics and science general education class for 8 weeks (taught by Ms. T) and then 

in a multi-age (6th-8th grade), Severe and Profound/Self-Contained12 classroom for the 

other 8 weeks (taught by Ms. E).  As previously mentioned, Edgar felt that one way that 

teachers can help children recognize their potential to learn mathematics was to show 

children the sequence of steps needed to solve a problem and to make their mathematical 

instruction very explicit.  Edgar carried his beliefs throughout his mathematics methods 

and saw his beliefs as being particularly relevant for teaching special education students.  

“Breaking Down” Mathematical Concepts and Procedures for Students with 

Diverse Learning Needs.  As a child, Edgar respected the teachers who explicitly laid 

out the mathematical steps needed to solve each problem because he felt that all children 

                                                
12 A Severe and Profound/Self-Contained special education class is where students are grouped by their 
functional impairment and they are not typically educated in a regular classroom, but by a certified special 
education teacher (Heward, 1996).   	  
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in his class could learn mathematics, no matter how much prior mathematical 

understanding they had.  From these experiences, Edgar framed his ultimate goal as a 

teacher was to find a way for children with a variety of “mathematical levels” to make 

sense of the task, but without negatively labeling students as slow or dumb.  

While Edgar’s prior experiences reflected moments when the teacher clearly 

showed him the series of procedural steps required to solve a mathematical task, with his 

field experience students, Edgar began to apply his belief of breaking down mathematics 

in a slightly different way.  Edgar believed now that both the teacher and children could 

show the steps taken in solving the problem.  When children articulated the steps they 

took to solving the problem, Edgar took this as confirmation that children understood the 

mathematical task.  

  While in Ms. T’s general education class for 8 weeks, one example of Edgar’s 

emphasis on children explaining their steps taken in solving the problem came when 

Edgar and Donna, a fellow methods classmate, co-taught a lesson based on a children’s 

book.  He and his partner decided to use One Grain of Rice: A Mathematical Folktale by 

Demi.   

The story’s premise centers on a young girl, Rani, who asks for one grain of rice 

on the first day and Rani asks for an amount that is doubled every day thereafter for 30 

days.  An example of the problem solving tasks that Edgar and Donna created included 

“At the end of 10 days, how much rice do you think Rani will have received? At the end 

of 20 days, how much rice do you think Rani will have received? Make a prediction 

about how much rice you think Rani will have received at the end of 30 days?”  Edgar 
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and Donna relied on the mathematical tasks posed by the book and noted that the book 

articulated steps for solving each of the problems (e.g., students were to begin with 1 

grain of rice and successively multiply the grains of rice by 2 for each day).  

Even though Edgar and Donna could have used the book’s lesson plan to develop 

their students’ conceptual understanding of exponents, Edgar and Donna implemented 

the lesson in a way that only asked students to share their procedures, step by step, and/or 

the “correct answers to the questions” (Literature Based Mathematics Lesson, October 

15, 2010).  Ultimately, their lesson reflected Edgar’s beliefs: when children articulate the 

steps they took in solving the problem, then the teacher can make the assumption that all 

children had an opportunity to feel successful in solving the problem and that they 

understood the mathematics in the task.  This belief is evident in Edgar’s interview about 

the lesson plan and its implementation with a small group of students.  

E: Because we didn't really, we didn't really like break [the steps] down for them 

and everything, we showed them the piece of paper [with the tasks] and showed 

them what we were asking and read the book halfway and then from where we 

started, they looked at our examples and [they] broke it down from there.  And 

stuff, so like we figured that they understood it really well, because they were 

“boom, boom, boom” and it came really natural for them (italics added, 

Interview, October 14, 2010). 

In this quote, Edgar thought that his practice should help all students to find success in 

solving the problem and one way of doing this was to make sure that his students imitated 

the example presented.  Once the students articulated the steps, Edgar then assumed that 
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he met his goal of helping all children realize a potential to learn and solve mathematical 

tasks.  Edgar did not elaborate any further on what he meant by “boom, boom, boom” 

other than it was his way of saying that the students advanced through the steps of the 

problem with little guidance.  Edgar did not give one of his students a less-difficult task 

to solve based on his perception of that child’s mathematical experience or the rate at 

which he/she learned (as Edgar’s teachers had done to him).  Instead, Edgar’s students 

successfully replicated the example he provided and therefore, Edgar believed that he 

was staying true to his belief that when teachers “break it down” for students because this 

helped all children feel successful in learning mathematics.  

Teachers Should Be Mindful of the Appropriateness of a Task’s 

Mathematical Difficulty and How Children Learn Mathematics. As noted above, 

Edgar felt that he and his fellow classmates all had different understandings of 

mathematics (or levels as he called it) and rates at which they learned; teachers should be 

sensitive to these differences.  Now as a PST with special education students, he thought 

about the specific pedagogical moves he would take to make sure that all students find 

success in learning mathematics.  In the quote below, Edgar talks about what he sees as 

the challenges to teaching diverse learners and children with different understandings of 

mathematics.  

E: [The challenges to teaching diverse learners might be addressing] Like their 

levels of learning and stuff. Cause like, you got to teach them all together and 

what I see in class, Ms. E gives the [students] that understand the math, [math that 

is] more [appropriate for] their level, their ability, [they would learn] 
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multiplication and stuff [while the other students] are still on addition and 

subtraction.  But if you want to teach them [the same concept in mathematics] all 

together, the few that shine and blurt out all the answers, [teachers should be 

aware of this because] it's not letting the rest of them learn [and the vocal, more 

mathematically experienced students will] just keep on giving [the answers]. I just 

think it's difficult to [teach students at various mathematical levels] and in all 

subjects. [The challenge for teachers is to make sure that] you can't go above and 

beyond [for those who might have more mathematical experience in solving 

challenging problems] because you have to [be mindful of] the ones below [who 

might need more support] (italics added, Final Interview, December 14, 2010).   

The quote above signals Edgar’s realization that teachers needed to be aware of the 

different kinds of experiences (or in his words, different levels) children have in 

mathematics.  For Edgar as a child, he wished that more of his teachers had attended to 

his particular learning style (e.g., helping him see the explicit mathematical steps to a 

problem, being patient with him as he learned).  In doing so, Edgar felt that he might not 

have been labeled as slow or dumb among his peers.  Some of Edgar’s teachers did honor 

his style of learning and Edgar took these experiences as a model for his vision of 

teaching mathematics.  However, Edgar did not seem to recognize that focusing on 

articulating step-by-step procedures might not honor the diverse ways individual children 

thought about mathematics (e.g., some children may benefit from physical models, or 

opportunities to invent their own procedures).  
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The italicized words from Edgar are also reminiscent of his reflection about 

building children to be at the same mathematical level while recognizing that his students 

may never reach this goal.  In Edgar’s special education class, this was a real concern for 

him because while some of his students worked on solving addition problems, others 

were still practicing how to write their numbers.  Edgar wanted to support all of his 

students and this meant that he had to be mindful of the different learning goals he should 

expect from his students as they learned mathematics.   

Edgar credits Ms. E for helping him to see how teachers can teach students who 

are working at different levels and at the same time, avoid marginalizing students based 

on their perceived mathematical potential.  He recognized that Ms. E made specific, but 

appropriate decisions with her special education students based on what she thought 

would help each student learn mathematics.  As an example of Ms. E’s decisions, I 

observed her students working independently on a worksheet while others listened to her 

brief lecture on adding and subtracting two digit numbers.  Recognizing that all children 

have different learning needs was something that spoke to Edgar: teachers should not 

focus only on those students who understand mathematics more easily than others, but 

they should find a way to help children explicitly see the mathematical steps in a 

problem.  There is still an underlying tension within Edgar’s vision for teaching.  On the 

one hand, he recognized that children have different needs and may learn at different 

rates.  He argued that teachers needed to be aware of this so that they did not label or 

discriminate children as slow or dumb.  But on the other hand, Edgar’s response to 

children’s learning differences was to advocate for one instructional strategy that helps 
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all children feels successful in learning mathematics: to model and help children 

articulate the steps to a mathematical problem.  It is still unclear if Edgar recognized this 

tension as well as how Edgar envisioned the process of breaking down mathematics 

would directly help children to see their potential to learn mathematics and support their 

individual learning style.  

Discussion of Edgar’s Case 

Edgar’s teacher stereotyped him by his perceived mathematical potential to learn 

and Edgar walked away from the experienced with the belief that he should resist 

viewing his students in a similar way.  Edgar respected the fact that students have 

different levels of mathematical knowledge.  In order to teach students with different 

learning needs (e.g., patience with children who struggle, making the steps of problem 

solving explicit), Edgar believed that attending to children’s procedural knowledge (i.e., 

breaking down procedures step-by-step, with clarity and precision) would help each child 

feel a sense of accomplishment after they articulated the steps.  Enacting the Literature 

Based Mathematics lesson and working with students in Ms. T and Ms. E class helped 

him to confirm his beliefs about his initial pedagogical ideologies.  The literature states 

that developing a child’s procedural knowledge is a common goal among many PSTs 

when they begin to learn to teach mathematics and this is particularly true of PSTs who 

have a similar, prior experience learning math (Muis, 2004; Perry, 1970).   

But for Edgar specifically, his focus on a child’s procedural fluency was 

important because this was a key factor in him feeling successful with mathematics as a 

child.  Now in the role of the teacher, he believed that helping children to see the explicit 
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steps to solve a problem because it provided every child with an entry point into learning 

and feeling capable of doing mathematics.  His focus was also purposeful for another 

reason: Edgar could use just one instructional strategy with all students, even if they had 

a wide variety of learning needs.  Whether a child struggled with mathematics and 

needed extended time to make sense of the problem or completed the task quickly, Edgar 

felt that by breaking mathematics down into a series of steps was one strategy that would 

work with both students.   

Others argue that teachers who emphasize only a child’s procedural fluency seem 

to miss out on the larger picture of a child’s conceptual understanding of mathematics. 

Hiebert and Grouws (2007) would say that procedural fluency is only part of what 

teachers should focus on for helping children understand mathematics. While this may be 

true, Edgar’s emphasis on learning and articulating procedures was intended to provide 

all students with an entry point (albeit, a narrow entry point) into learning mathematics.  

By having children with different levels of mathematical knowledge articulate their 

procedural steps, Edgar was teaching children with different learning needs without 

actually having to necessarily attend to these learning needs.   

It is evident that Edgar’s beliefs about teaching mathematics might be difficult to 

change (Cady & Rearden, 2007) because the mathematics methods class asked PSTs to 

consider the many ways children thought about mathematics other than an articulation of 

procedural fluency (e.g., conceptual understanding, alternative algorithms, invented 

strategies).  For example, the course highlighted research on Cognitively Guided 

Instruction (Carpenter, et al., 1996) and the tenets of teaching mathematics for 
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understanding (TM4U)—which highlights both procedural fluency and conceptual 

understanding (Hiebert, et al., 1997).  While Edgar recognized that procedural fluency 

was important, he had not yet incorporated the ways children conceptually thought about 

mathematics into his practice.  In addition to Edgar’s prior learning experiences, Edgar’s 

training as a Special Education teacher might also explain this view—a common 

perspective among Special Education teachers is that students should learn mathematics 

by “practicing targeted skills” (Strickland & Maccini, 2010, p. 39).  Some researchers 

(Parmar & Cawley, 1997) are working to push Special Education preparation programs in 

mathematics beyond helping children to articulate their procedural fluency.  Edgar’s 

focus on procedural knowledge was important to him as a teacher because he felt that in 

order to help children with a variety of learning needs feel successful in learning 

mathematics, then using one strategy would help him teach all students and provide all 

everyone with an entry point into learning mathematics.  And once the students 

articulated the steps they took in solving the problem, Edgar believed that his students 

understood the mathematics of the task.  

Just as Maricela and Miria’s case shows, Edgar’s case is evidence of how PSTs 

bring marginalizing experiences about learning mathematics to their methods semester 

and how these experiences can shape their emerging pedagogies.  Edgar felt limited by 

his teacher’s insistence that he should learn from the less-difficult book and Edgar 

refused to do the same for his students.  Edgar also knew that he learned mathematics 

more easily when he broke apart the problem into a series of sequential steps, a process 

that Edgar saw as clear and directive and therefore accessible to all children. Even if 
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Edgar’s strategy of “breaking it down, step-by-step” might afford children who have 

different learning needs an entry point into solving a problem, this strategy was limited in 

scope because this focus did not necessarily address the different ways that children 

could understand the mathematical task.  

Conclusion 

 In this chapter, I described the beliefs and experience of my four participants 

(PSTs of Color) relative to teaching mathematics for diverse learners.  For many of the 

PSTs, their prior experiences informed their goals for themselves as a teacher and for 

their students.  The feeling of being marginalized helped the PSTs to interalize their 

visions for teaching.  All of the PSTs believed that connecting to students out-of-school 

experiences would help students understand mathematics because this kind of learning 

would be more meaningful and the students could see how mathematics was used outside 

of the class.  For some of the PSTs, mathematics should not only connect to the lives of 

students, but students should see mathematics as useful and applicable to their daily 

activities.  Over the course of the methods semester, the four PSTs noted specific 

assignments, field experiences, or discussions in their mathematics methods course when 

they talked about teaching mathematics for understanding and connecting to a child’s 

out-of-school experiences.  The next chapter contains a cross case analysis and a 

summary of findings for each research question, as well as implications for mathematics 

teacher education and future research.   
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CHAPTER 5: CROSS CASE PARTICIPANT ANALYSIS AND CONCLUDING 

FINDINGS 

The following chapter details a cross-case analysis for Edgar, Maricela, Sara, and 

Miria and it concludes with a discussion of the study’s implications for mathematics 

teacher education, in-service teacher professional development, and future research.  The 

cross case analysis will center around two themes that both distinguish and connect the 

four participants: the PSTs’ experiences as marginalized learners framed their emerging 

views on teaching diverse children and PSTs drew on their prior experiences, and their 

experiences with children in the classrooms to help them think about how they would 

connect their practice to a child’s mathematical experiences and interests.   

PSTs’ Experiences as Marginalized Diverse Learners Framed Their Emerging 

Views of Teaching Mathematics to Diverse Learners 

Some of the PSTs had particular moments as children who were marginalized in 

the mathematics classroom and they drew from these emotional experiences to think 

about how they would avoid marginalizing students in their field experience class. They 

described how these important moments informed their own responsibilities for meeting 

the needs of students from diverse backgrounds.   

“I Felt Like the Dumb Kid”  

Edgar felt isolated from his other classmates and was stereotyped as dumb when 

he was assigned a less difficult textbook.  He took this experience to mean that he would 

never be considered smart in mathematics.  He also felt that if he continued learning from 
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less-difficult books, then he might never have the opportunity to find success doing 

challenging mathematics.   

Now that Edgar was a PST, he thought about his experiences as a stereotyped 

child and why his teachers might have categorized him and his classmates by their 

perceived potential to learn mathematics.  Edgar decided that children have different 

levels of mathematical understanding and that his teachers might have sorted him and his 

classmates based on these levels.  Even though Edgar rationalized why his teachers might 

treated him differently than the other children because of their perceived potential for him 

to learn mathematics, he still argued that teachers should be sensitive to the learning 

needs of their students and they should not stereotype children as more or less capable in 

mathematics.  

This belief was particularly important for Edgar because he decided to study 

special education, and he noticed in special education classrooms that he needed to attend 

to children with an expansive range of mathematical knowledge and experiences.  As an 

example, some of his students were completing a worksheet on two digit subtraction 

problems while others were working on tracing numbers and letters.  As Edgar 

recognized that his students needed different learning experiences and he needed to 

respond differently with each student, he still maintained his belief that all his students 

had the potential to learn mathematics, despite their prior experiences or special 

education labels.  

Edgar believed that breaking mathematics down into a set of procedural steps 

would provide all children with an entry point into understanding mathematics, including 
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those with different mathematical levels and rates of learning.  He believed this because 

when Edgar was a child, he needed teachers to give him an entry point for understanding 

mathematics: showing him the explicit steps to solve a problem.  With so much focus on 

children’s procedural fluency, Edgar’s attention as a teacher did not necessarily attend to 

other experiences that would support children’s understanding (e.g., attending to 

children’s informal mathematical knowledge, mapping their invented strategies to 

traditional algorithms).  Even though his commitment was to help all children know that 

they are capable in mathematics and avoid stereotyping them as having less potential to 

learn mathematics, his focus on step-by-step learning may have actually limited some 

children from finding their own entry point into learning mathematics. This will be 

discussed more in a section later.  

“I Knew that If I Didn’t Know English, I Would Never Be Good at Math” 

Like Edgar, Miria felt stereotyped by her teachers because she struggled to 

communicate her mathematical thinking in English.  Mr. John, Miria’s teacher, did not 

help Miria to bridge her learning between her native native and second languages.  From 

this experience, Miria felt isolated and hated doing mathematics.  Miria believed that if 

she could not communicate in English, then this meant that she would always struggle to 

learn mathematics.  It was not until Miria was in Mr. Anthony’s class that she see began 

to see herself as capable in learning mathematics: when Mr. Anthony acknowledged her 

linguistic needs, Miria felt as though someone cared about her learning and she felt less 

isolated and marginalized from feeling capable of doing mathematics.  
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Now as a PST, Miria remembered what it was like to be stereotyped and isolated 

as an English Language Learner.  Miria’s attention slowly gravitated towards a special 

education child in her field experience classroom who, like her, was marginalized from 

participating in a whole group discussion.  Miria noticed that Mr. C, her field experience 

teacher, ignored the special education child in the back of the classroom.  Miria 

empathized with the child and reflected about the ways that she as a teacher would 

engage all students in the conversation, not just those students who were vocal or 

appeared to know the most mathematics.  Miria’s attention to the needs of special 

education students is striking because unlike Edgar, Miria’s goal was not to be a special 

education teacher.  Nonetheless, it is still evident that Edgar and Miria’s experiences as 

marginalized children learning mathematics seemed to heighten their sensitivity to the 

needs of children who are sometimes left on the fringes of classroom discussions.  

Miria also thought about other ways that she could include children and help them 

to not feel so isolated as they learned mathematics.  Miria wanted her students to know 

that it was not just the students who would be learning in the class, but it would also be 

the teacher learning as well.  Miria saw herself and her students as both teachers and 

learners and this message communicated to her students that everyone in the class was a 

part of a larger community of learners.  Miria’s prior negative experiences with Mr. John 

helped her to steer away from reproducing his isolating, marginalizing actions: Miria 

wanted to be a teacher where everyone in the room could make mistakes because 

mistakes should never isolate or marginalize anyone—making mistakes is how we learn.   
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“I Won’t Stereotype My Own Students” 

Although Maricela did not describe being marginalized when she was a student, 

her experiences as an English Language Learner helped her to be attentive to the 

linguistic needs of marginalized children in Ms. C’s class.  As Maricela interacted with 

Jordan, she drew upon her experience of learning mathematics in a second language to 

frame how she reacted to the child’s situation.  Maricela observed that her field 

experience teacher, Ms. C, thought Jordan to be less capable of doing mathematics 

because he could not articulate his thinking in Spanish.  Over the course of the semester, 

Maricela resisted this limiting view of Jordan and his potential to be successful in 

mathematics.  She maintained her belief that Jordan understood mathematics and it was 

her responsibility to help him articulate his thinking in his native language.  Maricela 

leveraged her experience of successfully learning mathematics in a second language to 

help Jordan realize that he was capable of learning mathematics.   

As an aside, Sara never mentioned a marginalizing experience as a child, but her 

case is still important case to note because she came to her preparation program with a 

resistance towards seeing children in a deficit perspective.  Sara believed that the 

experiences, knowledge, language, and culture of her students were a benefit to her 

practice.  So that her students felt connected to learning mathematics and felt that their 

experiences outside of school mattered (as compared to ignoring them or seeing them as 

unimportant), Sara was constantly thinking about the ways that she could use students’ 

interests and their experiences with mathematics outside of school to engage them in 

learning.  



 164 

Discussion 

 In general, Darling-Hammond and Baratz-Snowden (2005) state that all teachers 

need to be prepared to recognize and respond to the particular needs of their students 

(e.g., special education students and students learning in a second language).  What is 

particular about Edgar, Miria, and Maricela is that they had experiences as English 

Language Learners and/or children who were perceived to not be capable of doing 

mathematics—these experiences shaped how they recognized and responded to the needs 

of the students in their class.  Edgar and Miria’s prior experiences of being marginalized 

during classroom activity came with painful memories of feeling isolated, stereotyped, 

and frustrated.  Now that they were preparing to be teachers, they leveraged their own 

knowledge and experiences as children to think about ways to support students in similar 

situations.  This is consistent with the findings of other research that suggests that PSTs 

who have experienced marginalization may be more sensitive to the needs of students 

from similar backgrounds (Castaneda, et al., 2006).   

The minoritized teachers in Castaneda’s et al. study generally talked about how 

their prior experiences shaped their goals for teaching (e.g., I want to help my students to 

not form stereotypes about children from backgrounds different than their own). For 

Edgar, Miria, Maricela, and Sara, their experiences as minoritized PSTs did more than 

shape their vision for teaching—they leveraged their experiences as minoritized PSTs to 

inform their interactions with children in their field experience classes (e.g, Maricela’s 

work with Jordan, Miria and the special education student).  The results from this study 
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suggest that PSTs’ sensitivities to the needs of minoritized children helped them to take 

initiatives with these children so that they could help children learn mathematics. 

Other research suggests that many PSTs feel unprepared to teach diverse students 

because they do not personally identify with the learning needs of their students (Hollins 

& Guzman, 2005).  For example, one might say that since many PSTs did not learn 

mathematics in a second language, they will not recognize the needs of linguistically 

diverse students in their class.  As a result, these PSTs might unintentionally stereotype 

children’s potential to learn mathematics based on their English fluency (i.e., since this 

child can not speak English, then this child must not understand the mathematics).   

Instead, the findings above argue that Edgar, Miria, and Maricela did come to 

their teacher preparation program with personal experiences that made them more aware 

of the inherent dangers in stereotyping linguistically and academically diverse students. 

This demonstrates how, in some instances at least, PSTs from marginalized backgrounds 

(e.g., Latina/o PSTs, PSTs who learned mathematics in a second language) may be more 

sensitive to the needs of other marginalized students because the PSTs can empathize 

with their students’ experiences. Cavazos (2009) is an example of how bilingual, Latina 

PSTs drew on her own prior experiences to recognize other teachers marginalizing 

linguistically and culturally diverse students as being incapable of learning.    

The Latina/o PSTs like Miria go beyond identifying with students from a similar 

cultural or linguistic background.  Miria leveraged her experience of being isolated as a 

second language learner to recognize and respond to the isolation of children in her class. 

Furthermore, Miria did more than recognize and respond to the needs of English 
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Language Learners because she shared in their background—Miria extended her 

sensitivity to other children (like the special education students) in the class who were 

also being marginalized and isolated.   

PSTs and teachers who are sensitive to children from minoritized backgrounds or 

who are being minoritized by their teachers (like Edgar, Miria, and Maricela) are not 

typical in the workforce (Cabello & Burstein, 1995).  Not only did the four Latina/o PSTs 

talk about experiences they had as marginalized children in their mathematics class, but 

also used these experiences to shape how they interacted with children who were also 

from minoritized backgrounds.  When PSTs noticed their field experience teachers 

marginalizing their students, the PSTs reflected on conversations in their mathematics 

methods class about the ways that teachers could see all children as capable of learning 

mathematics and on their own marginalizing experiences as children.  These experiences 

helped the PSTs to leverage their prior experience and what they learned in mathematics 

methods to resist the marginalizing practices of their field experience teachers. 

While the previous examples have illustrated how PSTs resisted stereotypes about 

diverse children, this was not always the case.  In the next section, I discuss how for a 

few PSTs, they carried stereotypes about diverse children and how these moments can 

also serve as insights into preparing PSTs to be sensitive to the needs of children from 

backgrounds different than their own.   
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Tensions Related to PSTs’ Commitments to Resist Marginalizing Children: Edgar 

and Maricela 

Edgar’s vision for teaching reflected a tension: teaching mathematics step-by-step 

was his way of teaching every child in the classroom, no matter their mathematical 

understanding. He felt that this strategy would help all children feel successful in doing 

mathematics because this strategy worked for him as a child.  Instead, by limiting 

children to working on procedures, he limited the ways that children could understand the 

mathematics (e.g., attending to children’s informal mathematical knowledge, mapping 

their invented algorithms to traditional algorithms).  Children who did not connect to the 

step-by-step way of learning mathematics might end up feeling disconnected from their 

learning and this might further marginalize them even more in the future (Moses & Cobb, 

2001; Silva & Moses, 1990).  Edgar’s intention was genuinely in the best interests of his 

students (e.g., helping them to see that if they can articulate the steps to the problem, so 

that all students can see that they are smart in mathematics) and he simply needed more 

experiences in balancing his pedagogy with other activities that support children’s 

conceptual understanding of mathematics.  

Boaler (2006) argues that Edgar’s focus on children’s procedural knowledge is a 

common focus shared by many other teachers and by only focusing on a child’s 

procedural knowledge, 

The narrowness by which success is judged means that some students rise to the 

top of classes, as others sink to the bottom, with most students knowing where 

they are in the hierarchy created (p. 42).  
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Ultimately, when teachers only focused on children’s execution of explicit procedures to 

solve mathematical tasks, Boaler found that the teachers inadvertently sorted and tracked 

children based on their ability to imitate these procedures.  Before there were changes 

made at the school over the course of her study, Boaler found that many of the teachers 

were not necessarily helping children to see how they were smart in mathematics outside 

of replicating the steps to a problem.  Boaler would say that Edgar’s vision for teaching, 

while well intentioned, could have consequences for marginalizing children into thinking 

that they will only be capable of doing mathematics if they excel at executing 

mathematical procedures.   

Research has shown that it is challenging to prepare teachers to support a child’s 

conceptual and procedural understanding of mathematics (Crespo & Sinclair, 2008; 

Grouws & National Council of Teachers of, 1992; Gullberg, Kellner, Attorps, Thoren, & 

Tarneberg, 2008; Lee & Ginsburg, 2009; Lo, Grant, & Flowers, 2008; Nicol, 1998).  As a 

way to address this challenging work, Hiebert and Morris found that PSTs who created 

lesson plans with clear mathematical goals were better able to simulate conceptually 

challenging mathematics lessons, analyze student thinking based the lesson’s goals, and 

use student thinking to “drive revisions” in their lesson plans (2009, p. 341).  With more 

experiences in supporting children’s procedural and conceptual understanding, Edgar 

could refine even more how his pedagogy helps his students feel capable and smart in 

mathematics while still honoring his belief that children should not be sorted by their 

potential to learn mathematics.   
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Maricela was sensitive to the needs of Jordan and relied on her prior experience as 

an English language learner to help him learn mathematics.  Even though Maricela did 

not want to stereotype Jordan by his Spanish fluency, she did express stereotypes of 

economically challenged students and their families.  Maricela openly said that students 

who come from economically challenged homes only added to her teaching workload 

because working parents were unavailable to support their children at home.  While it 

was unclear how Maricela’s experiences with economically challenged families guided 

her beliefs about these children and their families, Maricela’s views are important to 

consider because her views might lead her to unintentionally stereotype or marginalize 

economically challenged families and students.  Maricela’s case challenges the 

assumption that PSTs from minoritized backgrounds are automatically prepared to 

leverage their own knowledge and backgrounds to teach children from every minoritized 

background.  

Maricela’s case is important to this theme because while her own experiences as 

an English language learner seemed to facilitate her sensitivity to the linguistic needs of 

children from minoritized backgrounds, she concurrently held stereotypical views about 

economically challenged families.  In a sense, Maricela was stereotyping economically 

challenged children and their families as burdens just as Ms. C, her field experience 

teacher, stereotyped Jordan, the monolingual English speaking child, as being lazy in his 

studies. PSTs like Maricela who hold stereotypical beliefs about diverse children and the 

resources they bring to the mathematics classroom are not uncommon (Ambrose, 2004; 

Brown, McNamara, Hanley, & Jones, 1999; Carter & Doyle, 1995; Kohli, 2009; Lortie, 



 170 

1975).   While there is little research that investigates the experiences of PSTs or teachers 

like Maricela who hold concurrent views about some children (e.g., linguistically diverse 

children) as being a resource to their practice while they see other children (e.g., 

economically challenged children) as a burden, it is easy to imagine how PSTs’ 

contradictory beliefs are quite common as they develop their emerging pedagogies. It 

could be if Maricela had more carefully guided experiences with economically 

challenged students and their families, she might soften her stereotype and begin to see 

these children as having resources to her practice.  Other research has shown though that 

giving PSTs more experiences with children from minoritized backgrounds is not 

necessarily the answer because unguided experiences might unintentionally reinforce 

PSTs’ negative stereotypes (Downey & Cobbs, 2007).  

Specifically, Maricela speaks to Hernandez-Sheets’ (2001, 2004b) argument that 

teacher preparation programs should not assume that Latina/o PSTs or PSTs from other 

minoritized backgrounds are automatically sensitive to the needs of all students.  More 

importantly, Hernandez-Sheets would argue that Maricela’s beliefs are a crucial example 

of why it is important to push PSTs to think about how a teacher’s stereotypical beliefs 

about can children limit children’s success in learning mathematics.  Conversations about 

Maricela’s contradictory beliefs regarding linguistically and economically challenged 

children are not something to be avoided—PSTs who have experiences with 

economically challenged children can support PSTs like Maricela to see how her views 

marginalize children and limit children’s potential to learn mathematics.  On the other 
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hand, challenging PSTs’ stereotypes about the children who they might teach is still a 

delicate matter (Aguirre, 2009; Downey & Cobbs, 2007).  

PSTs Drew On Their Prior Learning Experiences and Their New Experiences with 

Children To Connect Their Practice to a Child’s Mathematical Experiences and 

Interests  

Even though each of the PSTs in this study had different experiences in learning 

mathematics as a child, all of them could identify a positive experience when their 

teachers valued their out-of-school knowledge, experiences, and language.  A common 

theme appeared as they reflected about their prior experiences: I value the knowledge and 

experiences of my students because when my teachers connected mathematical tasks to 

my life outside of school, it helped me to learn mathematics more easily and now, I think 

I should do that as a teacher.  

“I Can Find Something that Relates to Everyone”  

Based on her prior experiences, Sara felt that if children saw how their 

mathematical learning could be used in their lives, then they would learn mathematics 

more easily.  As a child, teachers who made a connection between her out-of-school life 

and her school mathematical learning helped keep Sara engaged in her learning.  Now, as 

a PST, Sara referenced this prior experience and believed that she should honor the lives 

of her students by making similar connections.   

As an example, during an interview with a student, Sara learned about some of the 

daily mathematical practices of her students such as shopping for groceries, carrying out 

a recipe, or playing a sport.  Sara knew that not every student would have similar 
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experiences like using mathematics in these ways.  As she considered this, she still 

believed that she was “sure that [the teacher] can find something that relates to everyone” 

(Interview, November 15, 2010).  This challenge did not deter Sara from her belief that 

she should connect her practice to lives of children—this connection was important and 

necessary for her as a child and now for her as a teacher and for her own students.    

When Sara designed and implemented a whole group lesson, she realized that 

connecting to students’ out of school experiences was much more difficult than she 

originally believed (as is the case with many PSTs learning to teach (Turner, et al., 

2012)).   Sara knew that her students had prior in-school mathematical experience with 

equivalent fractions when they made their fraction kits the day before.  Sara drew on this 

prior knowledge to recognize a child’s struggle with the task and to clarify the meaning 

of “equivalent”. In this instance, Sara helped the child to understand equivalent fractions 

because she leveraged her knowledge of their in-school knowledge about fractions. 

Although her lesson did not relate to students’ out-of-school knowledge and experiences, 

the lesson still honored the knowledge and experiences that children brought to the 

classroom.   

“I Am Connecting to My Students’ Experiences So that It Keeps Them Engaged in 

Learning Mathematics” 

 The four PSTs learned about effective strategies for connecting mathematics 

lessons to children’s out-of-school experiences and they agreed that this practice would 

help students to learn mathematics.  However, the PSTs rarely articulated how their 

students’ out-of-school experiences would help them make sense of their in-school 
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mathematical learning.  Instead, the PSTs emphasized that teachers should connect 

mathematical problems to children’s out-of-school knowledge, experiences, and interests, 

as a method of attracting the attention of the class and promoting engagement.  This is an 

important distinction because there is evidence in the research that shows children can 

engage in their learning if they are able to leverage their own knowledge and experiences 

in the learning process (Carpenter, et al., 1999; Hiebert, et al., 1997).   

In the methods course, the PSTs learned about specific ways that lessons could 

help children leverage their out-of-school knowledge and experiences to learn 

mathematics.   As a start, many of the PSTs said that the School and Community 

Mathematics Project and the Case Study of a Child were valuable because these 

assignments helped them to become more acquainted with children’s lives outside of 

school.  By knowing more about the experiences of children, the PSTs felt more 

comfortable making lesson plans that drew upon children’s authentic out-of-school 

experiences and knowledge.    

For example, Miria, Maricela, and Sara knew that their students had experiences 

with raspados, a Mexican dessert, and based their lesson on this context.  The raspado 

stand was a familiar context for students, but the PSTs did not articulate how children’s 

experiences with the raspado stand might help them to understand the mathematical task.  

It seemed that the context of the raspado stand and the process of students surveying each 

other about their favorite flavors was a move by the teacher to engage the children in a 

lesson about data analysis.  In this case, the PSTs connected their lesson plans to the 

interests of children, and to community contexts that were familiar, but what was not 
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clear was how children might be able to better understand mathematics because of the 

connections made in the lesson plan.  For example if the lesson plan had instead 

connected to students’ experiences in the raspado stand (e.g., using mathematics to 

determine how much it would cost to buy multiple raspados for their family), children 

could leverage these experiences to help them complete the mathematical task.  This is 

again an important difference because teachers need to do more than just make a 

connection between children’s interests and their mathematics instruction—children need 

to see that they can specifically use their out-of-school mathematical knowledge and 

experiences to make sense of their mathematical learning.  

Discussion 

Findings are mixed from literature on the experiences of teachers and PSTs using 

children’s out-of-school knowledge to teach mathematics.  There is evidence that PSTs 

can learn to connect their mathematics lessons to a child’s out-of-school experiences and 

knowledge, but they still need support in making these connections explicit (Leonard, et 

al., 2010; Turner, et al., 2012).  Specifically, one such project, TEACH Math (Teachers 

Empowered to Advance Change in Mathematics), is looking into how PSTs make these 

connections and has found similar results to the findings in my study.  They found that 

many PSTs make superficial connections to children’s interests, as evidenced by Miria, 

Maricela, and Sara’s raspado stand lesson, but other PSTs have gone beyond a child’s 

interests and made more meaningful connections to children’s community-based 

knowledge and experiences.  Turner et al. (2012) details one such example where PSTs 

crafted a lesson plan based in a lavandería (laundromat) and the PSTs explored the 
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mathematical practices of families as they washed their clothes.  Based on children’s 

experiences at the Lavandería, the PSTs  

designed challenging problem-solving tasks, situated in a familial context, and 

asked students to help ‘‘your mother’’ determine the cost to wash and dry 10 

loads of dirty clothes, including the ‘‘maximum and minimum that one might 

pay” (Turner, et al., 2012, p. 78)  

 The authors determined that the lesson plan not only incorporated the experiences 

of children and their families at the lavandería, but also the lesson’s mathematical tasks 

were designed so that children could use their experiences to solve the problems.  Based 

on this, the study deemed this to be an instance where PSTs identified family’s authentic 

mathematical practices in the lavandería and used this knowledge as a basis for creating 

their lesson plan.  Maricela, Miria, and Sara’s raspado shop was a familiar place for 

families and children, but the lesson did not identify and use the family’s authentic 

mathematical practices as they frequented the shop.  Other research has argued that this 

difference is important as children learn to see that their out-of-school-based 

mathematical knowledge and experiences directly help them to learn in-school 

mathematics (Bartell, et al., 2010; Turner, et al., 2012).     

 Ultimately, Turner et al. (2012) conjecture that PSTs move along a trajectory as 

they learn to attend more closely to how children think about mathematics and the ways 

they use mathematics in their lives.  The lavandería example shows that PSTs can create 

conceptually rich mathematical tasks that position the experiences of children as a 

resource for learning mathematics (Turner et al. 2012).  How exactly teacher preparation 
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programs can support PSTs to create such tasks and help children connect their out-of-

school experiences in school is expanded later in the implications section.   

With respect to the trajectory, Miria, Maricela, Sara, and Edgar were aware of 

children’s interests (e.g., Maricela’s lesson about Silly Bandz) and children’s familiarity 

with community contexts (e.g., the raspado stand lesson), and they tried to integrate this 

knowledge in their lesson plans and mathematical tasks.  Specifically for Sara, she 

noticed that when her teachers helped her to see how mathematics applied to her life, she 

learned mathematics more easily and found it to be a more meaningful experience.  Now 

as a PSTs, she often thought about her students’ different knowledge and experiences as 

she created her whole group lesson.  In the course of her lesson, Sara found many ways to 

support children’s mathematical understanding of equivalent fractions by connecting to 

their prior in-school mathematical knowledge and the child’s knowledge of the Spanish 

language.   

Related to Turner’s et al. (2012) trajectory regarding the journey PSTs take in 

learning to make these connections in their practice, Sara’s strong belief that connecting 

to the lives of children will help them learn mathematics implies that she might be better 

able to make connections in the future to children’s out-of-school knowledge and 

experiences as seen in the lavandería lesson.  As an example, Sara might find that 

conversations with students and their families might uncover some authentic ways that 

mathematics is used in the home (e.g., using geometry and fractions to help sew a skirt 

(Gonzalez, et al., 2001) or using children’s out-of-school knowledge of gardening and 

their in-school learning of perimeter and area to determine an appropriate size for their 
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school garden (Kahn & Civil, 2001)).  By connecting a lesson to the genuine 

mathematical practices of children and families, Sara could make even more connections 

between her students’ in-school and out-of-school knowledge about fractions.   

PSTs like Sara who are still making sense of how to integrate out-of-school 

children’s mathematical knowledge and experiences in their practice is common: research 

has found that in-service teachers find it challenging to attend to both a child’s 

mathematical thinking and their out-of-school mathematical knowledge and experiences 

(and their mathematical funds of knowledge) (Bartell, et al., 2010; Leonard, et al., 2009; 

Turner, et al., 2012).  Leonard, Napp, and Adeleke (2009) detailed the expeiences of in-

service teachers as they created challenging matheatical lessons that connected to the 

experiences of their students.  One lesson, “Down-Size Me,” was intended to connect to 

the lives of students because  

they believed looking at the calories people ingested at fast food restaurants was a 

culturally relevant task for high school students because teenagers generally eat a 

lot of fast food (p. 10).   

The students worked on the series of tasks and participated in open discussions about 

their findings.  Findings from this study showed that even though the teachers believed in 

lesson plans that connected to the lives of students as important and engage them in 

learning mathematics, they were still unsure as to how these lessons would help their 

students ultimately learn mathematics.  For the teachers in the study, mathematics was 

still a subject with right or wrong answers and the context of a mathematics problem 

merely engaged students in their learning.  The teachers hesistated to see how a lesson 
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that was culturally relevant and one that had both right and wrong answers would help 

their students to learn mathematics.   

In addition to this, the teachers in Leonard et al. (2009) were uncertain as to 

whether they could sustain a practice that relied on the knowledge and experiences of 

students.  Conclusions from the study suggests the need for teachers to interact with other 

teachers who successfully implement culturally relevant lessons and with students who 

have benefited from learning mathematics in classrooms that leveraged their out of 

school-based knowledge and experiences. Whereas the teachers in Leonard, Napp, and 

Adeleke’s study needed to see the benefits of connecting to children’s out-of-school 

experiences while teaching mathematics as a way to help students learn mathematics, 

Sara already came to her teacher preparation program with the belief that teachers should 

honor the knowledge and experiences of their students in the classroom.  And still, Sara’s 

case shows that even when teachers strongly believe in the benefits of using a child’s out-

of-school knowledge to help them learn in-school mathematics, it is still difficult to 

attend to children’s out-of-school knowledge and experiences, classroom management, 

and children’s understanding of mathematics.  The results from the TEACH Math Project 

above shows that it is possible for PSTs to create lessons that have the potential to help 

children leverage their out-of-school mathematical knowledge and experiences as a way 

to help them learn mathematics, and as a whole, PSTs need support in sustaining more of 

these connections.  

Based on their prior experiences as children, the PSTs in my study recognized the 

benefit of seeing their in-school mathematical learning connected to their out-of-school 
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lives.  Now as future teachers, the PSTs leveraged their knowledge and experiences as 

Latina/o children to find potential connections for their own Latina/o students (e.g., 

creating a lesson around the raspado stand and connecting to the native language of 

children).   Their experiences in the methods class shows that their prior knowledge and 

experiences positoned them to recognize the knowledge and experiences that students 

brought to the classroom and begin to make meaningful connections to this knowledge in 

their practice.  

Conclusion 

The following sections conclude the analysis with some general thoughts about the 

experiences of the PSTs as it specifically relates to the study’s research questions as well 

as implications for teacher education, professional development, and future research.    

What are the beliefs and experiences about learning and teaching mathematics that 

Latina/o PSTs have as they entered their mathematics methods semester?  

 The PSTs brought various prior experiences and beliefs about learning and 

teaching mathematics to their mathematics methods semester.  Some of the PSTs were 

marginalized as children while learning mathematics and refused to frame their own 

students as not being capable of doing mathematics.  Miria and Edgar shared examples of 

their own prior experiences as marginalized students and this made them more resolute to 

not see their students in a deficit light. They did not want to reproduce the same negative 

experiences for their own students.  With language in her forefront, Maricela recognized 

Ms. C stereotyping a child’s capacity to learn mathematics based on how well he could 
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communicate in Spanish and she strategized about how she could help Jordan feel smart 

in mathematics.   

All of the PSTs believed that teachers should honor and integrate children’s out-

of-school mathematical knowledge, experiences, and languages in their mathematical 

lessons.  Three of the PSTs were recent immigrants and bilingual in both Spanish and 

English and this made them more sensitive to the needs of children who learned 

mathematics in a second language.   

 In general, the PSTs valued children’s knowledge, experiences, and language 

because doing so would help children to learn mathematics, but were not yet clear as to 

how exactly children would leverage their experiences to learn mathematics.  Over the 

course of their mathematics methods semester, they learned about this more in depth.   

How did the Latina/o PSTs leverage their own prior knowledge and experiences and 

their interactions with children in their field experience classes to craft a vision of 

effective mathematics teaching for diverse students?  

 The PSTs maintained many of their beliefs about teaching and learning 

mathematics throughout the semester, and in some instances, these beliefs were 

reinforced by the PSTs’ experiences in their field application classroom.  Based on their 

own experiences, the PSTs who were once marginalized as children were now more 

sensitive to the needs of other marginalized students in their field experience classes.  For 

Miria, she began to attend to the needs of a special education student who was not 

included in the whole group mathematical discussions.  Miria and Maricela witnessed 

first-hand accounts of how mathematics teachers used a child’s linguistic or academic 
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needs as a way to sort or isolate children and in turn, stereotype children’s perceived 

ability to learn mathematics.  

 Because Edgar learned mathematics by executing a series of steps, he believed 

that a similar approach would be helpful for his students. Edgar knew that his students 

would have a range of mathematical understandings and believed that he needed a single 

strategy that he could use to teach all of his students—step-by-step learning was a natural 

choice for him. But Edgar’s choice of teaching strategy, while aimed at helping all 

children feel successful in mathematics, had the potential of further marginalizing some 

children—particularly those who would not benefit from a procedural strategy. Edgar’s 

intention was well meaning because he wanted to make sure that no child felt less-

capable of doing mathematics, but his focus on procedural knowledge limited the 

different ways in which children could show their mathematical competence.  

As they interacted with children over the course of the semester, the PSTs 

acquired details about children’s native language and out-of-school mathematical 

knowledge and experiences.  The PSTs also had an opportunity to incorporate children’s 

knowledge and experiences into their lesson plans.  Partly based on their own childhood 

experiences with raspados, the three bilingual, Latina PSTs knew that their Latina/o 

students also had experiences with raspados and based their lesson plan on the familiar 

dessert.  They felt that making this connection would be important for children in helping 

them to see how mathematics applied to a familiar experience outside of school.  Where 

the PSTs needed more experiences was in how to support children to directly leverage 

their out-of-school knowledge and experiences in learning mathematics.   
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In other lesson plans, the three Latina PSTs found ways to leverage their own 

linguistic experiences to connect to native Spanish speaking children during the 

instructional time.  The PSTs like Sara found that enacting a lesson that helped children 

to learn mathematics by integrating the out-of-school mathematical knowledge and 

experiences of children was difficult because there were many other things that teachers 

needed to attend to (e.g., classroom management, asking students to justify their 

mathematical thinking, etc).   

 And this raises some questions: how likely it is for PSTs to create and implement 

lessons that help children to do more than connect to their out-of-school knowledge and 

experiences to help them understand mathematics (e.g., help children leverage their 

knowledge and experiences)? Is this a reasonable expectation of PSTs to make this 

connection in their lessons during their methods coursework and more generally, is this a 

reasonable expectation of all mathematics lessons for all teachers? How can methods 

courses build upon the entering beliefs and experiences of all PSTs so that they recognize 

and support students with diverse needs? The following section discusses the 

implications for teacher education, teacher professional development, and future research 

on teacher education and professional development.    

Implications 

Teacher Education 

 In Chapters 1 and 2, I presented the case that PSTs generally feel unprepared to 

teach mathematics for diverse students.  My study highlighted the experiences of four 

Latina/o PSTs as they thought about effective strategies for diverse students in the 
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mathematics classroom.  For some PSTs, they drew upon their own experiences as 

minoritized learners to be sensitive to the needs of minoritized children in their field 

experience classes.  The following sections details implications from this study for 

teacher education.    

Leveraging the beliefs and experiences of Latina/o PSTs and PSTs from 

other minoritized backgrounds as a way of helping PSTs to think about effective 

pedagogies for diverse learners.  Edgar, Maricela, Sara, and Miria’s experiences during 

their mathematics methods semester suggest that teacher education programs should 

highlight the beliefs and experiences of Latina/o PSTs and PSTs from other minoritized 

backgrounds as they learn about effective strategies for diverse learners.  The following 

discusses the study’s implications on teacher preparation programs in helping Latina/o 

PSTs and PSTs from other minoritized backgrounds to leverage their own beliefs and 

knowledge as diverse learners and what this means for the larger discussion about 

preparing PSTs to implement effective pedagogies for diverse learners.  

Some of the PSTs in my study had very specific experiences as marginalized 

children as they learned mathematics and this shaped how they saw other marginalized 

children in their field experience class.  Specifically, Maricela, Sara, and Miria were 

bilingual PSTs and in their methods class, shared first-hand experience learning 

mathematics in a second language.  Their experiences provided other PSTs an 

opportunity to hear effective strategies for incorporating a child’s native language in 

mathematical instruction.  The experiences of PSTs like Edgar, who were stereotyped by 

their teachers as being less capable of learning mathematics, could inform how PSTs 
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become aware of the needs of children who appear to struggle in their classes.  Sharing 

the personal experiences of minoritized PSTs are important because these experiences 

help them to articulate how their experiences and beliefs shape their interactions with 

students in their field experience classes (Cavazos, 2009; Hernandez-Sheets, 2004b; 

Kohli, 2009).  But it is important to remember that the burden of sharing their 

experiences is not solely on Latina/o PSTs or PSTs from minortized backgrounds because 

there are many other ways that PSTs could have felt minoritized in the past (e.g., 

minoritized by gender, economic status, sexual orientation) (Clark, 2010; Melnick & 

Zeichner, 1998).  Teacher educators can facilitate conversations about the many ways 

that PSTs have felt minoritized or stereotyped in the past as a way of helping PSTs to 

also think about how these experiences influence how they teach mathematics.   

In general, all PSTs need to see how their prior experiences may shape their 

current and future interactions with children because some PSTs hold beliefs about 

children that could unintentionally marginalize or stereotype children as less capable of 

doing mathematics (Brown, et al., 1999; Downey & Cobbs, 2007; Gullberg, et al., 2008; 

Ross & Smith, 1992).  In a study by Downey and Cobbs (2007), PSTs were placed in 

elementary school classrooms where slightly less than a half of the student population 

were from minoritized backgrounds and the PSTs tutored a child in mathematics and 

conducted a problem-solving interview with the same child.  Downey and Cobbs found 

that field experiences with diverse children did little to change PSTs’ views about how 

diverse children learn mathematics (e.g., a child’s background still does not impact how 

they learn mathematics).  One reason for why the PSTs maintained their stereotypes 
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about children’s diversity and how they learn was because the PSTs’ “insights tended to 

focus on the teacher’s role in the classroom and P[S]Ts were able to only make global, 

non-specific statements about children’s learning processes” (pp. 397-398).   My study 

showed that based on PSTs’ prior experiences, some of them became sensitive to the 

needs of other marginalized children as they interacted with them in their field experience 

class, but this was not always the case.  Maricela, an English Language Learner, held a 

stereotypical view about economically disadvantaged families as a burden to her practice.  

Edgar’s vision for helping all children to feel capable in mathematics by teaching them 

the explicit steps to a problem potentially lead children to think that procedural 

knowledge is the only kind of valued mathematical knowledge.   

Implications from my study and others (Aguirre, 2009; Downey & Cobbs, 2007) 

suggests that it is unrealistic to think that simply placing PSTs in diverse classrooms will 

help them to become more sensitive to the needs of diverse children or that asking PSTs 

to become aware as to their stereotypical beliefs about diverse children will then help 

them form more productive beliefs for how diverse children learn (Aguirre, 2009; 

Aguirre & Speer, 1999; Brown, et al., 1999; Downey & Cobbs, 2007).  Aguirre (2009) 

reflected on the resistance she received as a Latina teacher educator who challenged her 

White PSTs’ stereotypical beliefs about children from minoritized backgrounds.  She 

found that helping PSTs to recognize their stereotypical, and potentially deficit-oriented 

views about students from backgrounds other than their own is a very delicate process 

because it can create potential issues of status and power between teacher educators, 

PSTs, field experience teachers, and their students.  PSTs with stereotypical and/or deficit 
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beliefs about children can feel confused as to why their beliefs are incorrect when this is 

what they have always believed (e.g., Edgar and his vision for teaching).   

One way that teacher education programs can work towards fostering PSTs’ 

productive beliefs about teaching diverse children is by providing PSTs with intensive 

community experiences that serve diverse elementary schools and will provide another 

opportunity to see how children’s diverse cultures, languages, and economic backgrounds 

can be a resource to their practice (Gallego, 2001).  Gallego states that by guiding PSTs 

to become more invested in students’ community, these first-hand, intensive experiences 

“may aid [PSTs’] cultural awareness and solidify aspirations to teach within such 

communities” (p. 315).  These intensive experiences can also help PSTs to see ways of 

using mathematics in the community (ways that may be different than how they learned 

as a child) and can provide an insight into how to effectively teach diverse students. 

Ultimately, it is important to be thoughtful about the experiences that PSTs have with 

children who have various learning needs and background because PSTs should consider 

if (and how) their beliefs about diverse children provide all children the opportunity to 

feel successful in learning mathematics.   

PSTs need more experiences identifying and integrating children’s out-of-

school knowledge and experiences as they learn to teach mathematics. PSTs need 

experiences in doing more than connecting to the out-of-school lives of children as a way 

of grabbing children’s attention for learning mathematics.  Vomvoridi-Ivanovic (2012) 

details the experiences of four Latina/o PSTs learned to make connections between 

children’s culture and out-of-school mathematical knowledge and experiences. She 
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concluded that making meaningful connections were difficult for the PSTs even when 

they shared in the cultural background and knowledge of their Latina/o students.  More 

investigation is necessary to look deeply into the results of Vomvoridi-Ivanovic and 

others like Turner et al. (2012) and extend PSTs’ knowledge in a way that helps them to 

see how children can leverage their own out-of-school knowledge to learn mathematics.  

Similar to the School and Community Project (e.g., the raspado stand) completed by the 

PSTs in my study, more mathematics methods courses are needed to carefully help PSTs 

inquire about the knowledge and experiences of children and their families and to 

integrate this into their practice.   

Even more so, PSTs need opportunities to implement these lessons and to analyze 

how these lessons help children to learn mathematics (e.g., Kahn and Civil’s (2001) 

examples of the children’s experiences with the mathematics of a garden).  With more 

time planning and delivering lessons that connect to their students’ out-of-school 

mathematical knowledge and experiences, PSTs can later reflect and make adjustments to 

their practice and their larger set of beliefs.  With first-hand knowledge of how these 

lessons play out in their classrooms, they can build their own knowledge base for 

integrating children’s native language, knowledge, and experiences in their practice. 

Research evidences that this is necessary for both PSTs and teachers: teachers who 

delivered a culturally relevant lesson engaged their students in learning mathematics, but 

the teachers still needed help to see how lessons situated within students’ out-of-school 

knowledge and experiences directly helps them to learn mathematics (Leonard, et al., 

2009).  
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Teacher Professional Development 

 The findings of this study also have implications for teacher professional 

development.  What is unique about in-service teachers is that they have an established 

relationship with their students and an established teaching philosophy.  Whereas PSTs 

are working to maintain classroom management and craft lesson plans that address state 

standards, practicing teachers already implement these basic strategies and are better able 

to attend to multiple aspects of a classroom such as teaching mathematics for 

understanding, integrating a child’s out-of-school knowledge and experiences, and for 

some, have a sensitivity to the needs of minoritized children in their class.  For those 

teachers from minoritized backgrounds, the Latina/o PSTs in my study also provide 

insights as to these teachers might also leverage their own knowledge and experiences to 

address the needs of their diverse students. 

Professional development can help in-service teachers build upon their existing 

knowledge of their students, families, and communities as a way of helping children to 

leverage their out-of-school knowledge and experiences and understand mathematics in 

school.  Expanding upon the work of Gonzalez, Andrade, Civil, and Moll (2001), Kahn 

and Civil (2001), and Moll, Amanti, Neff, and Gonzalez (1992), professional 

development can help teachers who already conduct home visits to further leverage their 

knowledge of families in creating meaningful in-school lessons.  Professional 

development can also help teachers to see how their classrooms promote a pedagogy that 

supports children’s understanding of mathematics and integrates a child’s out-of-school 

knowledge and experiences.  By having teachers examine their mathematical practice 
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regarding effective pedagogies for teaching diverse learners, PSTs assigned to these 

teachers’ classrooms can see first-hand how these strategies are implemented. The PSTs 

in my study saw how, in some instances, their teachers elicited students’ mathematical 

thinking and integrated children’s out-of-school knowledge and experiences, but these 

pedagogical decisions were not always made explicit to the PSTs in their classes.  

Professional development can help teachers to make these decisions explicit in their own 

practice and explicit for PSTs who observe their lessons. This point will be elaborated 

upon further in the section about future research.  

Future Research 

 The findings from this study have implications for future research on mathematics 

teacher education.  First, the four participants were selected for this study because they 

self-identified as PSTs from minoritized backgrounds and there is scant research on the 

beliefs and experiences of Latina/o PSTs and PSTs from other minoritized backgrounds 

in teacher preparation programs (with the exception of Aguirre (2009), Cavazos (2009); 

Hernandez-Sheets (2004b) and Kohli (2009)).   Simply saying that we need more 

research on the beliefs and experiences of Latina/o PSTs and PSTs from other 

minoritized backgrounds because there is not enough research in this area is a limited 

perspective to adopt.  Rather, we need more research in this field because Latina/o PSTs 

and PSTs from other minoritized backgrounds provide an insightful lens into how they 

think about teaching students from minoritized backgrounds (Vomvoridi-Ivanovic, 2012) 

and their perspectives broaden what we already know about how PSTs think about 

teaching students from minoritized backgrounds. Specific to my study, the beliefs and 



 190 

experiences from the cases are important to highlight because the PSTs evidenced how 

they leveraged their own prior knowledge and experiences as Latina/os and bilingual 

students in order to be sensitive to culturally, linguistically, and academically diverse 

children in their field experience classes.   

More broadly, it is necessary to document and investigate the moments where 

PSTs from minoritized backgrounds leverage their own knowledge and experiences to 

attend to the needs of children different than themselves.  This research is important 

because these moments can provide insight into how all PSTs identify the needs of 

students from diverse backgrounds and implement effective teaching strategies.  

Research should examine the ways that PSTs like Miria attended to the needs of special 

education students by leveraging her own marginalizing experiences as an English 

Language Learner in order to help the child learn mathematics. Research needs to 

investigate how and why PSTs shift their attention to particular children in the class and 

what role their prior experiences plays in this shift because this can shed more light into 

how PSTs are sensitive to marginalized students and eventually, take up other effective 

pedagogies for diverse learners.   

Moreover, research needs to identify other ways that PSTs are flexible in their 

sensitivity to the needs of particular groups of children. This is important to understand 

because teachers who hold rigid views of diverse students might not necessarily 

acknowledge Jordan, the monolingual English student in Ms. C’s class, as a “diverse 

child” and help him to learn mathematics in his second language.  Maricela is an example 

of a PST who used her own experiences as an English Language Learner to attend to the 
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needs of a child who struggled to learn mathematics in his second language of Spanish.  

Maricela’s attention to Jordan and Miria’s attention to the special education student raises 

the question of how else can PSTs be flexible in their attention to children’ learning 

needs? The more research about how PSTs and teachers are sensitive to the needs of 

children, the more progress that can be done in teacher education to support other PSTs to 

broaden their own sensitivities to children from diverse backgrounds.   

More generally, future research should investigate the role that field experience 

and mentor teachers play in helping PSTs to effectively teach diverse learners.  By 

documenting how in-service teachers communicate with PSTs regarding the decisions 

they make while connecting their practice to children’s out-of-school mathematical 

knowledge and experiences (e.g., using children’s knowledge of currency conversions to 

help them learn more about rational numbers), research can look into how PSTs then take 

on a similar effective pedagogy for themselves (Wager, 2012).   

Finally, more research is needed to see how PSTs leverage and/or reframe their 

preconceived visions for teaching mathematics as they move between their methods 

courses and their field experience and student teaching classes (Clift & Brady, 2005).  As 

an extension of Mewborn (2000) (helping PSTs to connect their learning from the field 

experience classes with their methods classes), research should investigate the ways PSTs 

connect their learning about teaching mathematics to diverse learners between their field 

experience classes and their methods classes.  By investigating the different contexts in 

which PSTs learn to teach mathematics and how PSTs are making sense of their learning, 
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teacher preparation programs can make appropriate adjustments to PSTs’ coursework and 

field placements as a way of better preparing PSTs to teach diverse children.   
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APPENDIX A: DEFINITION OF TERMS 
 
Cognitively Guided Instruction (CGI)  

Carpenter, Fennema, & Franke (1996) describe CGI as based upon the notion that 

“Children bring to school informal or intuitive knowledge of mathematics that can serve 

as the basis for developing much of the formal mathematics of the primary school 

curriculum.  Without formal instruction on specific algorithms or procedures, children 

can construct viable solutions to a variety of problems.  Basic operations of addition, 

subtraction, multiplication, and division can be defined in terms of these intuitive 

problem-solving strategies, and symbolic procedures can be portrayed as extensions of 

them.  In CGI, the emphasis is on what children can do rather than on what they cannot 

do.  This leads to a very different approach to dealing with errors and resists the practice 

that teachers should identify students' misconceptions in order to fix them.  For CGI 

teachers, the goal is to work back from errors to find out what valid conceptions students 

do have so that instruction builds upon children’s existing knowledge.” 

Culturally Relevant Pedagogy (CRP) 

Ladson-Billings (1995) specifically defines CRP to be a pedagogy in which “ (a) 

Students must experience academic success; (b) students must develop and/or maintain 

cultural competence; and (c) students must develop a critical consciousness through 

which they challenge the status quo of the current social order.” 

Culturally Responsive Teaching  

As defined by Gay (2002), culturally responsive teaching uses “cultural characteristics, 

experiences and perspectives of ethnically diverse students as conduits for teaching them 
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more effectively” (p.106).  In order to be culturally responsive, a teacher can also 

incorporate the tenets of cultural relevance.   

Teaching Mathematics for Understanding (TM4U) 

As defined by Silver et al. (1984) to teach mathematics for understanding asks that 

teachers provide high cognitive demand tasks for students.  Such tasks are defined as 

those that encourage students to apply reasoning to their learning, identify and make 

connections to other similar mathematical topics, and collaborate with peers through 

questioning and justifications (p. 502-503).  For the sake of limiting my analysis, I 

decided to focus on teachers who help students develop a conceptual understanding with 

a procedural fluency of mathematics.  While I could have focused on the other tenets as 

well, the first two tenets closely aligned to an attention to children’s mathematical 

thinking (a core tenet in the mathematics methods course).  Finally, teaching mathematics 

for understanding is reflected in the National Council for Teachers of Mathematics 

(NCTM) standards for K-12 mathematics classrooms and is closely related to the 

elements of CGI.   

Child’s Out-of-School Knowledge 

 A child’s “out-of-school knowledge” can be described in a multitude of ways—

activities as specific as a child’s Funds of Knowledge (Moll, et al., 1992; Velez-Ibanez & 

Greenberg, 1992) and to more broadly include children’s activities outside of class such 

as playing sports with their friends or engaging in a cultural tradition (Civil, 2002b). 

Foote (2009) goes on to say that “observing a student in spaces outside of the immediate 

classroom, such as the playground, also offers the teacher a window into the child's 
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activities and interactions in a space that is self-structured or structured by someone else” 

(p. 49).  

Funds of Knowledge  

 A child’s “Funds of Knowledge” can be broadly conceptualized as “…The strategic and 

cultural resources… that households contain… [and] that these funds not only provide the 

basis for understanding the cultural systems from which U.S.-Mexican children emerge, 

but that they also are important and useful assets in the classroom” (Velez-Ibanez & 

Greenberg, 1992, p. 313).  Some examples of a child’s Funds of Knowledge can include 

helping the family budget for groceries, household maintenance, knowledge based around 

family work histories, and knowledge of keeping a household garden (Moll, et al., 1992, 

p. 133).  

Diverse Learners 

Many definitions exist for the term “diverse learners”, but my study includes all students 

who are “different in many ways, such as race, culture, ethnicity, socioeconomic status, 

gender, learning modalities, cognitive development, social development, and the rate in 

which they take in information and retrieve it” (Tileston, 2004, p. 2).  Even though 

elementary students in this study were primarily of Latina/o, high-poverty demographics 

and were considered to be included in this definition, applications of this study could 

extend beyond these demographics to fit other populations.  



 196 

APPENDIX B: ASSIGNMENT GUIDELINES AND DESCRIPTIONS13 

(INDIVIDUAL AND GROUP WORK) 

Mathematics Autobiography* (Individual) 

Description: You will write a ‘mathematics life story’ to reflect on your own 

experiences with mathematics as a student, and in life, and to think about how 

those experiences impacted your attitude towards mathematics as well as your 

understanding of mathematics.  You will also reflect on how your own 

experiences may impact your work as a teacher.  

Funds of Knowledge Interview* (Individual) 

Select a child that is different from you (i.e., gender, race, socio-economic status, 

home language) and find out more about the student including (a) his/her 

interests, (b) activities s/he engages in outside of school, (c) his/her cultural and 

linguistic background, and (d) what s/he identifies as activities at which s/he 

excels.  You might find out, for example, what kind of activities s/he engages in 

the community with his/her friends and families or about his/her home language.  

Write a 2-3 page report about your findings.  

Case Study of a Child’s Mathematical Thinking* (Individual) 

With your Funds of Knowledge case study child, you will conduct a problem-

solving interview.  The interviews will involve asking a child to solve 3-5 

problems, and taking notes about the child’s problem solving strategies and 

mathematical understanding.  After all three interviews with your mathematics 
                                                
13	  Assignments developed by the TEACH Math Project (Turner et al., 2012) are denoted with an asterisk. 
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case study student, you will prepare a final report that includes: a summary of the 

child’s strategies, what you learned about the child’s mathematical understanding, 

what you learned about the child’s cultural, home, and community-based funds of 

knowledge, and how you might use what you learned (both about the child’s 

mathematical thinking AND about the child’s funds of knowledge) to design 

future mathematics instruction for your child.  You will also reflect on your own 

developing abilities to support, clarify, extend, and assess your student’s 

mathematical understanding.   

Literature Based Mathematics Lesson (Group) 

During the first part of the semester, you will teach a small group problem-solving 

mathematics lesson based on a piece of children’s literature.  Suggestions for 

books will be provided in class.  However, you may use any children’s book that 

has the potential to spur mathematical activity.  Your lesson will involve reading 

all or a portion of the book, and then posing a series of problems for students to 

work on related to the book.    

School and Community Mathematics Project (SCMP)* (Group) 

This small group project will provide you with the opportunity to identify and 

investigate school and local community contexts that could form the basis of 

powerful mathematics lessons and activities.  Connecting your mathematics 

instruction to authentic, real-world contexts is very important, because it helps 

students recognize how mathematics plays an important role in their daily lives, 

and in the lives of people in their school and neighborhood community.  First, you 
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will visit a school or local community context to look for and document evidence 

of mathematics.  Second, you will formulate a series of questions about the 

context that could be answered using mathematics.  Third, you will collect data to 

help you answer your questions.  Fourth, you will organize the photos and data 

that you collected and prepare presentation for your peers.  The presentation will 

include: a photo legend (selected photos that you took, along with text that 

explains how each photo illustrates some mathematical concept or mathematical 

activity), and a Power Point presentation that includes graphs and/or charts (made 

in Excel) that illustrate the results of your investigation. 

Whole Group Mathematics Lesson (Individual or Pairs) 

The final project of the class is planning, implementing, and analyzing a problem-

solving lesson that you will teach to your applications students.  This lesson will 

integrate with the content area your field experience students are currently 

studying.  You are highly encouraged to complete the planning for this lesson 

with a partner and/or a small group at a similar grade level.  Each set of partners 

(or each small group) will submit one lesson plan.  In the lesson plan, you can 

indicate adaptations you will make for the different members of your group.  You 

will complete an individual written summary of your analysis.  The last two days 

of the semester will be devoted to presentations about your whole group lessons.  

In the presentation, you (and your group members) will use short video clip 

segments to highlight interesting moments during the lesson.  
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APPENDIX C: BELIEF SURVEY AND PRE-POST OPEN ENDED ITEMS14 

1. What are the biggest challenges to teaching mathematics to students with varying 

academic backgrounds?  

2. What are the biggest challenges to teaching mathematics to English Language 

Learners?  

3. What are the biggest challenges to teaching mathematics to economically 

disadvantaged (or challenged) children?  

4. What are the biggest challenges to teaching mathematics to students who have a 

different cultural, racial and/or linguistic background from you? 

5. How does your own background (e.g., language, culture, class, gender, race) 

impact your mathematics teaching?  

6. What view of mathematics do you want your students to have when they leave 

your classroom? Explain why.  

 

                                                
14 The TEACH Math Project (Turner, et al., 2012) developed questions like this and others based on their 
prior work, the prior work of Siwatu (2006), and based on similar existing surveys on PSTs beliefs and 
confidence in teaching with relevance and for conceptual understanding 
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APPENDIX D: PST INTERVIEW QUESTIONS 

Initial Interview 

1. What culture (s) would you most identify with and why?  

2. Describe to me a positive experience you remember as an elementary student in 

mathematics class.   

3. Describe to me a negative experience you remember as an elementary student in 

mathematics class.   

4. What do you feel are some of the most important features necessary to be a 

successful elementary mathematics teacher? 

5. What types of experiences are you looking to be involved in as you begin your 

mathematics methods class? 

6. What prior knowledge do you think students bring with them about mathematics 

in the classroom? 

a. Do you think students have informal knowledge about solving 

mathematics problems before their teacher talks about the solutions? 

7. What do you know about students here at Escalante?  

a. Do you think your culture helps you to relate to and/or teach more 

effectively students who are from diverse backgrounds as well?  

8. Describe your experiences in Mathematics for Elementary Majors (MAT 302a 

and 302b) in college? 
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Literature Based Mathematics Lesson Debrief Interview 

1. How did you take the context of the story and make a mathematical task out 

of it? How did you plan the lesson with the story? 

2. What was your experience like having to make a task around a children’s 

book?  

a. Have you ever had to do this before?  

b. What did you think about? 

3. What did you have to keep in mind as you were planning this lesson or the 

task?  

4. From what you could tell, what did your students think of the experience? 

5. Did the story draw on any “out of school knowledge” that your students had? 

6. Did you notice if there were any status issues that arose in your lesson? 

7. What advice would give to another PST next semester that might do a similar 

lesson? 

8. Did you share your lesson and book with your field experience teacher? 

a. What did he/she say about it?  

SCMP Debrief and Mid- Semester Interview 

1. How would you describe your math method experiences thus far?  

2. Has there been anything that you’ve read, discussed, or written about that has 

supported your learning on teaching diverse learners in mathematics? 

3. What challenges have you experienced related to teaching mathematics to diverse 

groups of students? (Diverse can mean language, culture, SES, etc).   
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4. How would you describe your time with your field experience teacher during 

math thus far?  

5. What, if anything, in your field experience classroom has supported your learning 

to teach diverse learners in mathematics?  

6. What challenges have you faced in your field experience class, if any, related to 

teaching math to diverse groups of students? 

7.  Thinking back to your readings and discussions around equity, status, and 

English Language Learners, can you relate to any of this personally as a learner?  

8. Do you feel that the students in your field experience class are learning 

mathematics in a way that connects to their own lives? 

a. If so, why and/or how? 

b. If not, why not?    

9. Do you feel that the students in your field experience class are learning math in a 

way that is mathematically challenging?  

a. If so, why and/or how? 

b. If not, why not?    

10. Do you think it is important for students to learn math in a way that connects to 

their own lives?  Why or why not? How might learning math in this way impact 

students?  

a. Related probe: What benefits do you see in using a student’s informal 

knowledge, lived experience in the community in teaching and learning 

math? 
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b. Related probe: What challenges or limitations do you see in using a 

student’s informal knowledge and lived experience in the community to 

teach math?  

11. Do you think it is important for students to learn math in a way that is not 

rigorous? Why or why not?  How might learning math in this way impact 

students?  

12. Do you see your own culture or background (race, language, socioeconomic 

status) as impacting how you might teach students who are from diverse 

background? 

13. Do you see your own culture of background impacting how you might teach math 

in particular?  

14. Describe your general experience in doing the SCMP and any unexpected issues 

(if at all) that arose? 

15. How confident do you feel that your project would support students in developing 

a deep understanding of mathematics?  

16. How confident do you feel that your project connected to a student’s community 

knowledge and experiences? What do you think your students would say about a 

project like this in their class? 

End of Semester Interview 

1. What have you learned about teaching mathematics to diverse learners?  

2. How prepared do you feel to teach mathematics to diverse learners during your 

student teaching? 
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a. What have you learned about incorporating students’ home and 

community knowledge and experiences as you plan and implement math 

tasks? How confident do you feel in doing this? 

b. What have you learned about making math relevant to students’ lives? 

How confident do you feel in doing this? 

c. What have you learned about incorporating students informal math 

knowledge or prior math knowledge in your math teaching? How 

confidence to you feel in doing that?  

d. What have you learned about providing rigorous math instruction for 

students? How confident do you feel in doing this? 

3. What do you see as one of the main challenges that you as a new teacher might 

face in teaching mathematics to diverse learners?  

4. What has helped you to learn those things? 

5. What are your views (or vision) of teaching and learning math? 

a.  How is that vision reflected (or not) in what you saw in your field 

experience class? 

b. Is there anything that you saw in your field experience class that you don’t 

want to do in your own math class? 

c. Is there anything you saw in your field experience class that you would 

like to continue to do? 
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d. Do you feel that your field experience teacher utilizes a student’s home 

and community knowledge and experiences in the math classroom? How 

or how not? 

e. Do you feel that your field experience teacher utilizes informal math 

knowledge in the math classroom? How or how not? 

f. How is that vision reflection (or not) in what you saw in methods? 

6. Whole group math lesson 

a. How did your whole group lesson go? 

b. Describe your lesson.  

c. How did your lesson address students’ informal knowledge of 

mathematics? 

d. How did your lesson help teach students mathematics in rigorous 

challenging ways? 

e. What did you feel went well with your lesson? 

f. What did you feel could have gone better with your lesson? 

g. Describe a moment where you had to support, extend, or clarify student 

thinking.  

7. How might you now describe yourself as a math teacher at the end of your 

methods semester before you go into your student teaching? 

a. Is this different from how you thought about yourself as a math teacher at 

the beginning of this semester?  

8. What do you think you do really well with students in the math classroom? 
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9. What are you hoping to improve on in the future in teaching math? 
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APPENDIX E: FIELD EXPERIENCE TEACHER INTERVIEW QUESTIONS 

1. Briefly discuss your previous teaching experience.  

2. What are the demographics of your students that you teach? 

3. What do you do as a mathematics teacher that you think so successful with your 

students? 
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APPENDIX F: FIELD NOTE EXCERPTS FROM FIELD EXPERIENCE AND 
METHODS CLASS OBSERVATIONS 

 
 
Methods Class Notes from September 13, 2010 
 As the students are getting ready for their methods class, these are a few questions 

that I might want to ask the PSTs later in an interview: 
1. What considerations do teachers make when teaching diverse learners? How will 

these considerations help students to learn mathematics? 
2. Do you think diverse students have different kinds of informal mathematical 

knowledge than White, middle class students?  
3. How do your prior experiences as learner help you to teach students who are 

linguistically and culturally diverse?   
 
The class begins with a small group enacting a short mathematics activity with the 
class. A group of PSTs are doing a mathematics activity that involves students rolling 
die and counting up the dots that are represented on the die. At the end of the activity, 
the methods instructor asks the class if the presenting group utilized any English 
Language Learner (ELL) strategies for linguistically diverse students. Edgar said yes 
“They spoke slow and clearly when they talked.” The methods instructor agreed with 
Edgar, but then asked for other ways that they used linguistic strategies. She is trying 
to get the students to recognize how linguistic strategies can be applied in the context 
of teaching mathematics. After the students discussed the visuals and the strategies of 
the group, she then discussed with the class how very young children needed 
experience recognizing numbers before teachers develop concepts and skills.  She 
concludes that this activity could help teachers give children these experiences. The 
students wrap up their conversation and the PSTs discuss in small groups the assigned 
readings about ELL strategies in the elementary mathematics classroom. During the 
small group discussion, Maricela, Jorge, Sara, and Miria have a conversation about 
how it was important for them to learn mathematics in their native language. Maricela 
and Jorge talk about how it would be helpful if parents supported their child’s 
learning at home.  Maricela mentions that this is difficult for families where both 
parents work because they might not have enough time to give in supporting their 
children’s learning at home. It is here that I asked if she thought the kind of support 
parents could give their children is different for students on the Southside as opposed 
to the Northside and she agreed. Maricela said that students on the Northside knew 
more mathematics before they began Kindergarten than those on the Southside 
because the Northside parents could spend more time supporting their child’s 
learning.  I made a note of this with a highlighter so that I could go back and maybe 
use this as an insightful moment for Maricela and revisit this in her interview.  
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Edgar’s Second Observation: November 23, 2010 
 The students are working on spelling words from the book, Where the Red Fern 
Grows.  Ms. E (Edgar’s field experience teacher) asked Luis (a student in her class) 
about his eye and what happened to it, but she communicates to him in Spanish. The 
kids look very excited when Edgar enters the room and a child walks over to greet 
Edgar personally.  
 Ms. E starts the mathematics lesson and the students are working on various 
mathematics problems. One student is working on 10 problems that ask him to count 
the number of legs on a caterpillar. Edgar comes over to another student and 
compliments him on his work with two-digit subtraction. Edgar says that he is 
pleased that the student is working on this independently.  

After 10 minutes, part of the class transitions into a social studies lesson and they 
begin talking about the story of Thanksgiving and the different tools that the Indians 
used during that time. One student asks what time it is and Ms. E replies that it is 
11:35. A little boy counts with his fingers up to 3 and say that there is three more 
hours until school is out. This seems to be an example of using mathematics in school 
in a practical context—her students have informal ways of modeling the operations 
(counting to three with his fingers to determine how many hours were left in school). 
Edgar is still working with students on their math. I overhear Edgar talk with a 
student about subtracting. He tells the student that the problem says 90 from 93 and 
that the student needed to take 90 from 93. Edgar then directs the student to take 9 
from 9. In this moment, Edgar seems to be having the student focus on the individual 
digits as opposed to what he has learned in the methods class about helping students 
to attend to the digits as it relates to their place value. While this is helping students 
with their procedural fluency, it might not help them to conceptually understand 
subtracting two numbers with respect to their place value. I should ask Edgar about 
this later in his debrief interview.  
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APPENDIX G: EXCERPT OF CODES AND DEFINITIONS15 
 
Attention (or inattention) to a child’s out-of-school knowledge and experiences in 
teaching mathematics: evidence of PSTs attending (or not attending) to a child’s out-of-
school knowledge and experiences in their lesson plan or assignment reflections and 
includes counter examples to the framework (instances when the PSTs mentioned a 
child’s language as being a barrier to learning mathematics).  

 
The language of students and using language strategies to teach math: evidence 
of PSTs drawing attention to the linguistic needs of children and/or utilized 
linguistic strategies in their mathematics class 
 
Lessons that draw upon the interests of children: evidence of PSTs creating 
lessons that drew upon the interests of children (e.g., toys, food, games) 
 
Using a child’s home and community knowledge in mathematics lessons: 
evidence of when a PSTs integrated a child’s home and community, out-of-school 
knowledge in their mathematics lessons or discussed it in their assignment 
reflections (e.g., I know my students like raspados, so I’ll use this as a context in 
my lesson).  

 
Counter example—Evidence of stereotypes about culturally, linguistically, and 
economically diverse children: evidence of PSTs sharing their own personal 
stereotypes about diverse children.   
 

Attention (or inattention) to teaching mathematics for understanding by supporting 
a child’s conceptual understanding and procedural fluency of mathematics: evidence 
of PSTs attending (or not attending) to a child’s conceptual understanding and/or 
procedural fluency of mathematics in their lesson plans and/or assignment reflections 
and includes counter examples to the framework (e.g., PSTs’ lessons or mathematical 
tasks did not support children’s conceptual understanding and procedural fluency of 
mathematics).  
 

Evidence of an analysis of student thinking: evidence that the PSTs analyzed 
student thinking and used this knowledge to drive future instructional practices.  
 
Asking students purposeful questions about their thinking: evidence that PSTs 
asked purposeful, probing, challenging, and supportive questions about 
children’s mathematical thinking. These questions typically extended, supported, 
or clarified a child’s thinking.  
 

                                                
15 Out of 14 main codes and 69 sub-codes, I decided to provide all 11 main codes and only 38 
selected subcodes. Included in the subcodes are also counter-example codes.  
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Using student invented strategies: evidence that the PSTs valued and analyzed 
student invented strategies for solving mathematics problems and this was helpful 
for students to learn mathematics 
 
Asking students for multiple justifications and strategies for their solution: 
evidence of the PSTs asking for and analyzing multiple justifications and 
strategies for the solution to mathematics problems. These justifications could be  
representations, symbolic notation, and words.  
 
Creating challenging, appropriate problem solving tasks: evidence that the PSTs 
created challenging and appropriate problem solving tasks in their mathematics 
lessons. This includes an attention to number choice and problem type.  
 
Counter example—students acquire mathematical knowledge first with basic 
skill practice: evidence that the PSTs believed that children must first have a 
basic understanding of mathematical facts and basic skills before they can 
understand mathematical concepts.  

 
 
Beliefs and Prior Experiences About Teaching and Learning Mathematics: this 
primary code describes evidence of the PSTs’ prior experiences and beliefs about 
teaching and learning mathematics. Many of these codes analyzed the PSTs’ mathematics 
autobiography and initial interview.   
 

Prior experiences and beliefs about mathematics as a discipline: these beliefs 
and experiences describe mathematics as a discipline and the nature of doing and 
learning mathematics.  
  

Mathematics should be about buying things like toys or consuming 
food: evidence that the PSTs believed that many mathematical contexts 
should be about consuming food or buying items (e.g., going to the 
grocery store and buying food for a recipe).   

 
Mathematics should be taught step-by-step: evidence that PSTs believed 
that mathematics should be taught and learned in a sequential execution 
of steps.  
   
Students need to see mathematics important and useful: PSTs believed 
that mathematics is useful in the daily life (e.g., mathematics used in work 
or at home). 
 

Beliefs and prior experiences about themselves as mathematics learners 
and/or beliefs about their future mathematics students: these are the beliefs 
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and prior learning experiences of PSTs in mathematics class. This code also 
includes instances when the PSTs mentioned beliefs about their future students.  

   
Students learn mathematics when it is applicable to their lives: PSTs 
found it helpful to learn mathematics when it applied to their out-of-school 
life and/or they believed that students should learn useful mathematics.  

  
ELL students need language strategies to help them learn mathematics: 
PSTs had a prior experience learning mathematics in a second language 
and recognized strategies that helped them and/or the PSTs valued 
linguistic strategies for their students as they learned mathematics. 

 
Everyone can be smart in mathematics: PSTs believed that everyone 
could be smart in mathematics and that teachers should not stereotype 
them based on their mathematical potential to learn.  

 
As a child, I learned that I had to be quick when doing mathematics: the 
PSTs recalled experiences when they felt smart in mathematics because 
they were able to do mathematics quickly and their teachers valued their 
speed.  

 
Beliefs and prior experiences about mathematics teachers and/or beliefs 
about their future role as a mathematics teacher: this code describes the PSTs’ 
beliefs and prior experiences of their mathematics teachers. This code also 
includes instances when the PSTs mentioned beliefs about their role as a future 
mathematics teacher.  

 
Teachers should attend to the needs of diverse students: PSTs believed 
that teachers should attend to the needs of culturally, linguistically, or 
economically diverse students (e.g., teachers should use language 
strategies that support children to learn mathematics in a second 
lagnguage) 
 
Teachers should know about the lives of my students and their families: 
Based on prior experiences, PSTs believed that teachers should know 
about their students outside of school because it builds a relationship 
between the family and the school.  
 
Teachers should connect to the out-of-school knowledge of children as 
they learn mathematics: PSTs discussed a prior experience when their 
teachers connected the mathematics lessons to their students’ out-of-
school knowledge and experiences and the PSTs believed that all teachers 
should do this.  
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Teachers should ask students to show their thinking in a variety of ways: 
PSTs believed that teachers should ask students to show a variety of 
strategies that describe their mathematical thinking.  
 
Teachers need to ensure that all children are learning mathematics and 
no one is ‘left behind”: PSTs believed that teachers should make sure that 
all of their students are learning at the same pace and no one student is 
left to struggle.  

 
Context for beliefs and experiences: this primary code analyzed the PSTs’ beliefs, prior 
experiences about mathematics based on the context of their description as well as 
situated the context for the assignments and assignment reflections. Each of the 
aforementioned belief and experience codes was assigned a context below.  

 
Field Experience Classroom: beliefs and experiences directly related to the 
teachers, students, and assignments implemented in the field experience 
classroom.  

 Students: PSTs’ beliefs and experiences related to their interaction with 
students in their field experience classes.  
  
Teachers: PSTs’ beliefs and experiences related to their interaction with 
their field experience teacher.  
 

Mathematics methods classroom: beliefs and experiences directly related to the 
PSTs’ mathematics methods classroom assignments and discussions.  

 
Class discussions: PSTs’ beliefs and experiences related to their small 
group and whole group discussions in the methods class.  

  
Literature based mathematics lesson: PSTs’ beliefs and experiences 
related to the literature based mathematics lesson plan, interview, and 
observational notes.  

 
Presentations: PSTs’ beliefs and experiences related to their Powerpoint 
presentation files and observational notes.  

  
Reading reflections: this code pertains to the PSTs’ beliefs and 
experiences related to the reading reflections and discussions about the 
reading reflections.  

 
School and community mathematics project: PSTs’ beliefs and 
experiences related to the school and community mathematics lesson plan, 
interview, and observational notes.  
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Whole group mathematics lesson: PSTs’ beliefs and experiences related 
to the whole group mathematics lesson plan, interview, and presentation 
field notes.  

 
Prior to methods semester: beliefs and experiences directly related to the PSTs’ 
experiences prior to the mathematics methods semester.  

  
College mathematics courses: PSTs’ beliefs and experiences related to 
their college mathematics courses.  

 
Elementary mathematics content courses: PSTs’ beliefs and experiences 
related to their college elementary mathematics content courses.  

   
K-12: PSTs’ beliefs and experiences based related to their elementary, 
middle, and high school experiences.  

 
Other learning settings: PSTs’ beliefs and experiences related to learning 
settings other than K-12 education, elementary mathematics content 
courses, and college mathematics courses (e.g., after school tutoring, 
learning at home).   

 
 
Goals, aspirations, perceived challenges, and concerns about teaching mathematics:  
this primary code describes evidence of the PSTs’ goals, aspirations, perceived 
challenges and concerns about teaching mathematics. Some of these codes overlapped 
with the primary code, “Beliefs and Prior Experiences About Teaching and Learning 
Mathematics.”  
  

Content specific goals and concerns: this code organized their mathematics-
specific goals, aspirations, perceived challenges and concerns about teaching 
mathematics.  

I am worried I won’t know enough mathematics to teach: Some of the 
PSTs expressed a concern that they would not have enough specialized 
content knowledge to effectively teach mathematics.  

 
I want to make mathematics fun and interactive: the PSTs wanted their 
students to see how mathematics was fun and interactive (e.g., I want my 
students to love math and to be engaged in my class).  

 
Pedagogical goals and concerns: this code organized their general pedagogical 
goals, aspirations, perceived challenges and concerns. 

  
 Letting students know that it is ok to make mistake: Some PSTs wanted 
to make sure that students knew it was ok to make mistakes in class.  
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 I want to be inclusive to ELLs: The PSTs wanted to be inclusive to ELLs 
and employ effective linguistic strategies.   

 
Personal goals and concerns: this code organized their personal goals, 
aspirations, perceived challenges and concerns.  

   
I don’t know anything about my students and their families: evidence of 
PSTs concerns that they did not know anything about the lives of their 
students and their families, but that this was a goal for them as a future 
teacher.  

 
I am worried about my English fluency: evidence of PSTs concerns if 
their limited English fluency would affect their effectiveness as a teacher.   

 
 
 



 216 

REFERENCES 
 

Achinstein, B., & Aguirre, J. (2008). Cultural match or culturally suspect: How new 
Teachers of Color negotiate sociocultural challenges in the classroom. Teachers 
College Record, 110(8), 1505-1540.  

Aguirre, J. (2009). Privileging mathematics and equity in teacher education: Framework, 
counter-resistance strategies and reflections from a Latina mathematics educator. 
In B. Greer, S. Mukhopadhyay, A. B. Powell & S. Nelson-Barber (Eds.), 
Culturally Responsive Mathematics Education (pp. 295-319). London: Routledge. 

Aguirre, J., & Speer, N. M. (1999). Examining the relationship between beliefs and goals 
in teacher practice. Journal of Mathematical Behavior, 18(3), 327-356. doi: 
10.1016/s0732-3123(99)00034-6 

Ambrose, R. (2004). Initiating change in prospective elementary school teachers' 
orientations to mathematics teaching by building on beliefs Journal of 
Mathematics Teacher Education 7(2), 91-119.  

Andrews, T. J., Wisniewski, J. J., & Mulick, J. A. (1997). Variables influencing teachers' 
decisions to refer children for school psychological assessment services. 
Psychology in the Schools, 34(3), 239-244.  

Anton, M., & Dicamilla, F. J. (1999). Socio-Cognitive functions of L1 collaborative 
interaction in the L2 classroom The Modern Language Journal, 83(2), 233-247.  

Banks, J. A. (2004). Teaching for social justice, diversity, and citizenship in a global 
world. Educational Forum, 68(4), 296-305.  

Bartell, T., Aguirre, J., Drake, C., Foote, M. Q., Roth McDuffie, A., & Turner, E. (2010). 
Preparing preK-8 teachers to connect children’s mathematical thinking and 
community based funds of knowledge. Paper presented at the Proceedings of the 
thirty-second annual meeting of the North American Chapter of the International 
Group for the Psychology of Mathematics Education, Columbus, OH.  

Berk, D., & Hiebert, J. (2009). Improving the mathematics preparation of elementary 
teachers, one lesson at a time. Teachers and Teaching, 15(3), 337-356.  



 217 

Boaler, J. (2006). How a detracked mathematics approach promoted respect, 
responsibility, and high achievement. Theory Into Practice, 45(1), 40-46.  

Bogdan, R., & Biklen, S. K. (2003). Qualitative research in education: an introduction to 
theory and methods. Boston, MA: Allyn and Bacon. 

Borgioli, G. M. (2008). Equity for English Language Learners in mathematics classroom. 
Teaching Children Mathematics, 15(3), 185-191.  

Bresser, R., Melanese, K., & Sphar, C. (2009). Equity for language learner: Reflect and 
discuss. Teaching Children Mathematics, 16(3), 170-177.  

Brousseau, B. A., Book, C., & Byers, J. L. (1988). Teacher beliefs and the cultures of 
teaching. Journal of Teacher Education, 39(6), 33-39.  

Brown, T., McNamara, O., Hanley, U., & Jones, L. (1999). Student teachers' conceptions 
of mathematics. Mathematics teaching.(167), 28.  

Cabello, B., & Burstein, N. D. (1995). Examining teachers' beliefs about teaching in 
culturally diverse classrooms. Journal of teacher education, 46(4), 285.  

Cady, J. A., & Rearden, K. (2007). Pre-Service teachers' beliefs about knowledge, 
mathematics, and science. School Science and Mathematics, 107(6), 237.  

Carpenter, T. P., Fennema, E., & Franke, M. L. (1996). Cognitively Guided Instruction: 
A knowledge base for reform in primary mathematics instruction. The Elementary 
School Journal, 97(1).  

Carpenter, T. P., Fennema, E., Loef Franke, M., Levi, L., & Empson, S. (1999). 
Children's mathematics: cognitively guided instruction. Portsmouth, NH: 
Heinemann. 

Carter, K., & Doyle, W. (1995). Preconceptions in learning to teach. Educational Forum, 
59(2), 186-195.  



 218 

Castaneda, C., Kambutu, J., & Rios, F. (2006). Speaking their truths: Teachers of Color 
in diasporic contexts Rural Educator, 27(3), 13-23.  

Cavazos, A. G. (2009). Reflections of a Latina student-teacher: Refusing low expectation 
for Latina/o students. American secondary education., 37(3), 70-79.  

Challenges for English Language Learners on Arizona's high school exit exams. (2007). 
Arizona education news.  

Chang, D. F., & Demyan, A. L. (2007). Teachers' stereotypes of Asian, Black, and White 
Students. School Psychology Quarterly, 22(2), 91-114.  

Civil, M. (1994). Connecting the home and school: Funds of Knowledge for mathematics 
teaching and learning  

Civil, M. (2002a). Chapter 4: Everyday mathematics, mathematicians' mathematics, and 
school mathematics: Can we bring them together? Journal for Research in 
Mathematics Education Monograph, 11(Everyday and Academic Mathematics in 
the Classroom ), 40-62.  

Civil, M. (2002b). Culture and mathematics: a community approach. Journal of 
Intercultural Studies, 23(2), 133-148.  

Clark, C. T. (2010). Preparing LGBTQ-allies and combating homophobia in a U.S. 
teacher education program. Teaching and Teacher Education, 26(3), 704-713.  

Clift, R., & Brady, P. (2005). Research on methods courses and field experiences. In M. 
Conchran-Smith & K. Zeichner (Eds.), Studying Teacher Education: The Report 
of the AERA Panel on Research and Teacher Education (pp. 309-424). Mahwah, 
NJ: Lawrence Erlbaum Associates. 

Cochran-Smith, M. (1991). Learning to teach against the grain. Harvard Educational 
Review, 61(3), 279-310.  

Cohen, E. G. (1994). Designing groupwork: strategies for the heterogeneous classroom. 
New York: Teachers College, Columbia University. 



 219 

Colville-Hall, S., MacDonald, S., & Smolen, L. (1995). Preparing preservice teachers for 
diversity in learners. Journal of teacher education., 46(4), 295.  

Crespo, S., & Sinclair, N. (2008). What makes a problem mathematically interesting? 
Inviting prospective teachers to pose better problems. Journal of Mathematics 
Teacher Education 11(5), 395-415.  

Darling-Hammond, L., & Baratz-Snowden, J. C. (2005). A good teacher in every 
classroom : preparing the highly qualified teachers our children deserve.  

Delpit, L. D. (1988). The silenced dialogue: Power and pedagogy in educating other 
people's children. Harvard Educational Review, 58(3), 280-298.  

Downey, J. A., & Cobbs, G. A. (2007). "I actually learned a lot from this": A field 
assignment to prepare future preservice math teachers for culturally diverse 
classrooms. School Science and Mathematics, 107(1), 391-403.  

Elhoweris, H. (2008). Teacher judgment in identifying gifted/talented students. 
Multicultural Education, 15(3), 35-38.  

Ernest, P. (2001). Critical mathematics education. In P. Gates (Ed.), Issues in 
Mathematics Teaching. London: Routledge. 

Featherstone, H. (1993). Learning from the first years of classroom teaching: The journey 
in, the journey out. Teachers College Record, 95(1), 93-112.  

Featherstone, H. (2011). Smarter together! Collaboration and equity in elementary math 
classroom. Reston, VA: National Council of Teachers of Mathematics. 

Feiman-Nemser, S., & Buchman, M. (1985). Pitfalls of experience in teacher preparation. 
Teachers College Record, 87(1), 53-65.  

Fennema, E., Carpenter, T. P., & Loef, M. (1990). Mathematics belief scales. Madison, 
Wisconsin: University of Wisconsin, Madison. 



 220 

Foote, M. Q. (2009). Stepping out of the classroom: Building teacher knowledge for 
developing classroom practice. Teacher Education Quarterly, 36(3), 39-53.  

Gallego, M. A. (2001). Is experience the best teacher? The potential coupling classroom 
and community-based field experiences. Journal of Teacher Education 52, 312-
325.  

Garii, B., & Rule, A. C. (2009). Integrating social justice with mathematics and science: 
An analysis of student teacher lessons. Teaching and teacher education., 25(3), 
490-499.  

Garrison, L., Ponce, G. A., & Amaral, O. M. (2007). Ninety percent of the game is half 
mental. Teaching Children Mathematics, 14(1), 12-17.  

Gay, G. (2000). Culturally responsive teaching: theory, research, and practice. New 
York: Teachers College Press. 

Gentemann, K. M., & Whitehead, T. L. (1983). The cultural broker concept in bicultural 
education. Journal of Negro Education, 52(2), 118-129.  

Germain-McCarthy, Y., & Owens, K. (2005). Mathematics and multi-ethnic students : 
exemplary practices. Larchmont, N.Y.: Eye On Education. 

Gluszek, A., & Dovidio, J. (2010). Speaking with a nonnative accent: Perceptions of bias, 
communication difficulties, and belonging in the United States. Journal of 
Language and Social Psychology, 29(2), 224-234.  

Gonzalez, N., Andrade, R., Civil, M., & Moll, L. (2001). Bridging funds of distributed 
knowledge: Creating zones of practices in mathematics. Journal of Education for 
Students Placed at Risk (JESPAR), 6(1-2), 115-132.  

González, N., Moll, L. C., & Amanti, C. (2005). Funds of knowledge: theorizing 
practices in households, communities, and classrooms. Mahwah, N.J.: L. Erlbaum 
Associates. 



 221 

Gordon, J. A. (1994). Why Students of Color are not entering teaching: Reflections from 
minority teachers. Journal of Teacher Education, 45(5), 346-353.  

Gorgorio, N., & Planas, N. (2001). Teaching mathematics in multilingual classrooms. 
Educational Studies in Mathematics, 47(1), 7-33.  

Greer, B., Mukhopadhyay, S., Powell, A. B., & Nelson-Barber, S. (Eds.). (2009). 
Culturally responsive mathematics education. London: Routledge. 

Grouws, D. A., & National Council of Teachers of, M. (1992). Handbook of research on 
mathematics teaching and learning. In D. A. Grouws & M. National Council of 
Teachers of (Eds.). New York; Toronto; New York: Macmillan ; Maxwell 
Macmillan Canada ; Maxwell Macmillan International. 

Guisbond, L., & Neill, M. (2004). Failing our children: No Child Left Behind undermines 
quality and equity in education. The Clearing house., 78(1), 12-16.  

Gullberg, A., Kellner, E., Attorps, I., Thoren, I., & Tarneberg, R. (2008). Prospective 
teachers' initial conceptions about pupils' understanding of science and 
mathematics. European Journal of Teacher Education, 31(3), 257 - 278.  

Gutierrez, K., Baquedano-Lopez, P., & Alvarez, H. H. (2000). The crisis in Latino 
education: The norming of America. In C. Martínez, Z. Leonardo & C. Tejeda 
(Eds.), Charting new terrains of Chicana(o)/Latina(o) education: Themes of 
urban and inner city education (pp. 213-232). Cresskill, N.J.: Hampton Press. 

Gutstein, E. (2006). Reading and writing the world with mathematics: toward a 
pedagogy for social justice. New York: Routledge. 

Gutstein, E., Lipman, P., Hernandez, P., & Reyes, R. d. l. (1997). Culturally relevant 
mathematics teaching in a Mexican American context. Journal for Research in 
Mathematics Education, 28(6), 709-737.  

Harklau, L. (1994). "Jumping tracks": How language-minority students negotiate 
evaluations of ability. Anthropology & Education Quarterly, 25(3), 347-363.  



 222 

He, Y., & Cooper, J. (2009). The ABCs for pre-service teacher cultural competency 
development. Teaching Education, 20(3), 305-322.  

Hernandez-Sheets, R. (2001). Trends in the scholarship on Teachers of Color for diverse 
populations: Implications for multicultural education. Equity & Excellence in 
Education, 34(1), 26-31.  

Hernandez-Sheets, R. (2004a). California's emergency credential teachers: examining 
program conditions for sustainability and effectiveness. International Journal of 
Qualitative Studies in Education, 17(2), 183-198. doi: 
10.1080/09518390310001653862 

Hernandez-Sheets, R. (2004b). Preparation and development of Teachers of Color. 
International Journal of Qualitative Studies in Education, 17(2), 163-166.  

Heward, W. L. (1996). Exceptional children: an introduction to special education. 
Englewood Cliffs, N.J.: Merrill. 

Hiebert, J., Carpenter, T. P., Fennema, E., Fuson, K. C., Wearne, D., Murray, H., . . . 
Human, P. (1997). Making sense: teaching and learning mathematics with 
understanding.  

Hiebert, J., & Grouws, D. (2007). The effects of classroom mathematics teaching on 
student learning. Charlotte, NC: Information Age Pub. 

Hiebert, J., & Morris, A. K. (2009). Building a knowledge base for teacher education: An 
experience in K-8 mathematics teacher preparation. The Elementary School 
Journal, 109(5), 475-490.  

Hiebert, J., Morris, A. K., & Glass, B. (2003). Learning to learn to teach: An 
``experiment'' model for teaching and teacher preparation in mathematics. Journal 
of Mathematics Teacher Education 6(3), 201-222.  

Hollingsworth, S. (1989). Prior beliefs and cognitive change in learning to teach. 
American Educational Research Journal, 26(2), 160-189.  



 223 

Hollins, E., & Guzman, M. T. (2005). Research on preparing teachers for diverse 
populations. In M. Conchran-Smith & K. Zeichner (Eds.), Studying Teacher 
Education: The Report of the AERA Panel on Research and Teacher Education 
(pp. 477-548). Mahwah, NJ: Lawrence Erlbaum Associates. 

Howard, E. R., Olague, N., & Rogers, D. (2003). The dual language program planner: a 
guide for designing and implementing dual language programs. Santa Cruz, CA: 
Center for Research on Education, Diversity & Exellence. 

Irizarry, J. G. (2007). "Home-growing" Teachers of Color: Lessons learned from a town-
gown partnership. Teacher Education Quarterly, 34(4), 87-102.  

Irvine, J. J. (1988). An analysis of the problem of disappearing Black educators. The 
Elementary School Journal, 88(5), 503-513.  

Jansen, A., Bartell, T., & Berk, D. (2009). The role of learning goals in building a 
knowledge base for elementary mathematics teacher education. The Elementary 
School Journal, 109(5), 525-536.  

Jeynes, W. (2007). American educational history : school, society, and the common good. 
Thousand Oaks: SAGE Publications. 

Kahn, L. H., & Civil, M. (Eds.). (2001). Unearthing the mathematics of a classroom 
garden. Portsmouth, NH: Heinemann. 

Keller, J. (2007). Stereotype threat in classroom settings: The interactive effect of domain 
identification, task difficulty and stereotype threat on female students' maths 
performance. British Journal of Educational Psychology, 77(2), 323-338.  

Kohli, R. (2009). Critical race reflections: Valuing the experiences of Teachers of Color 
in teacher education. Race, Ethnicity and Education, 12(2), 235-251.  

Kress, H. M. (2005). Math as a civil right: Social and cultural perspectives on teaching 
and teacher tducation. American Secondary Education, 34(1), 48-56.  



 224 

Ladson-Billings, G. (1995a). But that's just good teaching! The case for culturally 
relevant pedagogy. Theory into Practice, 34(3), 159-165.  

Ladson-Billings, G. (1995b). Toward a theory of culturally relevant pedagogy. American 
Educational Research Journal, 32(3), 465-491.  

Ladson-Billings, G. (1997). It doesn't add up: African American students' mathematics 
achievement. Journal for Research in Mathematics Education, 28(6), 697-708.  

Leavell, A. G., Cowart, M., & Wilhelm, R. W. (1999). Strategies for preparing culturally 
responsive teachers. Equity & Excellence in Education, 32(1), 64-71.  

Lee, J. S., & Ginsburg, H. P. (2009). Early childhood teachers' misconceptions about 
mathematics education for young children in the United States. Australasian 
Journal of Early Childhood, 34(4), 37-45.  

Leonard, J., Brooks, W., Barnes-Johnson, J., & Berry, I. R. Q. (2010). The nuances and 
complexities of teaching mathematics for cultural relevance and social justice. 
Journal of Teacher Education, 61(3), 261-270.  

Leonard, J., Napp, C., & Adeleke, S. (2009). The complexities of culturally relevant 
pedagogy: A case study of two secondary mathematics teachers and their ESOL 
students. The High School Journal, 93(1), 3-22.  

Levine-Rasky, C. (1998). Preservice teacher education and the negotiation of social 
difference. British Journal of Sociology of Education, 19(1), 89-112.  

Lidstone, M.-L., & Hollingsworth, S. (1992). A longitudinal study of cognitive changes 
in beginning teachers: Two patterns of learning to teach. Teacher Education 
Quarterly, 19(4), 39-57.  

Lo, J.-J., Grant, T. J., & Flowers, J. (2008). Challenges in deepening prospective teachers' 
understanding of multiplication through justification. Journal of Mathematics 
Teacher Education 11(1), 5-22.  



 225 

Lortie, D. C. (1975). Schoolteacher: a sociological study. Chicago: University of 
Chicago Press. 

Meaney, K. S., Bohler, H. R., Kopf, K., Hernandez, L., & Scott, L. S. (2008). Service-
learning and pre-service educators' cultural competence for reaching: An 
exploratory study. Journal of Experiential Education, 31(2), 189-208.  

Means, B., & Knapp, M. S. (1991). Cognitive approaches to teaching advanced skills to 
educationally disadvantaged students. Phi Delta Kappan, 73(4), 282-289.  

Melnick, S. L., & Zeichner, K. M. (1998). Teacher education's responsibility to address 
diversity issues: Enhancing institutional capacity. Theory into Practice, 37(2), 88-
95.  

Mewborn, D. S. (2000). Meaningful integration of mathematics methods instruction and 
field rxperience. Action in teacher education., 21(4), 51.  

Milner, H. R., & Howard, T. C. (2004). Black teachers, Black students, Black 
communities, and Brown: Perspectives and insights from experts. Journal of 
Negro education., 73(3), 285-297.  

Moll, L. C. (1992). Funds of Knowledge for teaching: Using a qualitative approach to 
connect homes and classrooms. Theory into Practice, 31(1), 132-141.  

Moll, L. C., Amanti, C., Neff, D., & Gonzalez, N. (1992). Funds of Knowledge for 
teaching: Using a qualitative approach to connect homes and classrooms. Theory 
into Practice, 31(2), 132-141.  

Montecinos, C. (2004). Paradoxes in multicultural teacher education research: Students 
of Color positioned as objects while ignored as subjects. International Journal of 
Qualitative Studies in Education, 17(2), 167-181.  

Moses, R. P., & Cobb, C., Jr. (2001). Organizing algebra: The need to voice a demand. 
Social Policy, 4-12.  



 226 

Moustakas, C. E. (1994). Phenomenological research methods. Thousand Oaks, Calif.: 
Sage. 

Muis, K. R. (2004). Personal epistemology and mathematics: A critical review and 
synthesis of research. Review of Educational Research, 74(3), 317-377.  

Nasir, N. i. S., Hand, V., & Taylor, E. V. (2008). Culture and mathematics in school: 
Boundaries between "cultural" and "domain" knowledge in the mathematics 
classroom and beyond. Review of Research in Education, 32(1), 187-240.  

Nespor, J. (1987). The role of beliefs in the practice of teaching. Journal of Curriculum 
Studies, 19(4), 317-328.  

Nicol, C. (1998). Learning to teach mathematics: Questioning, listening, and responding. 
Educational Studies in Mathematics, 37(1), 45.  

Nieto, S. (2002). Language, culture, and teaching critical perspectives for a new century, 
from 
http://www.netlibrary.com/urlapi.asp?action=summary&v=1&bookid=63479 

Pajares, M. F. (1992). Teachers' beliefs and educational research: Cleaning up a messy 
construct. Review of Educational Research, 62(3), 307-332.  

Perry, W. G. (1970). Forms of intellectual and ethical development in the college years: 
a scheme. New York: Holt, Rinehart and Winston. 

Philipp, R. A. (2008). Motivating prospective elementary school teachers to learn 
mathematics by focusing upon children's mathematical thinking. Issues in 
Teacher Education, 17(2), 7-26.  

Plewis, I. (1997). Inferences about teacher expectations from national assessment at key 
stage one. British Journal of Educational Psychology, 67(2), 235.  

Rios, F., & Montecinos, C. (1999). Advocating social justice and cultural affirmation: 
Ethnically diverse preservice teachers. Equity & Excellence in Education, 32(3), 
66-76. doi: 10.1080/1066568990320308 



 227 

Rodríguez, A. J., & Kitchen, R. S. (2005). Preparing mathematics and science teachers 
for diverse classrooms: promising strategies for transformative pedagogy. 
Mahwah, N.J.: Lawrence Erlbaum Associates, Publishers. 

Rosen, L. M., & Abt-Perkins, D. (2000). Preparing English teachers to teach diverse 
student populations: Beliefs, challenges, proposals for change. English Education, 
32(4), 251-266.  

Ross, D. D., & Smith, W. (1992). Understanding preservice teachers' perspectives on 
diversity. Journal of Teacher Education, 43(2), 94-103.  

Scott, M. T., & Ford, D. Y. (2011). Preparing teacher candidates to work with students 
with disabilities and gifts and talents. Lanham: Rowman & Littlefield Publishers. 

Sevier, B. (2005). "What does this have to do with us?" Pursuing transformative 
possibilities and cultural relevancy in a social foundations teacher education 
course. Theory and Research in Social Education, 33(3), 347-375.  

Silva, C. M., & Moses, R. P. (1990). The Algebra Project: Making middle school 
mathematics count. Journal of Negro Education, 59(3), 375-391.  

Silver, E. A., & Stein, M. K. (1996). The QUASAR Project: The "revolution of the 
possible" in mathematics instructional reform in urban middle schools. Urban 
Education, 30(4), 476-521.  

Silverman, S. K. (2010). What is diversity? An inquiry into preservice teacher beliefs. 
Am. Educ. Res. J. American Educational Research Journal, 47(2), 292-329.  

Siwatu, K. O. (2007). Preservice teachers' culturally responsive teaching self-efficacy and 
outcome expectancy beliefs. Teaching and teacher education., 23(7), 1086-1101.  

Sleeter, C. (2000). Chapter 6: Epistemological diversity in research on preservice teacher 
preparation for historically underserved children. Review of Research in 
Education, 25(1), 209-250.  



 228 

Sleeter, C., & Milner, H. R. (2011). Researching successful efforts in teacher education to 
diversify teachers. In A. F. Ball & C. A. Tyson (Eds.), Studying diversity in 
teacher education (pp. 81-104). Lanham: Rowman & Littlefield Publishers. 

Smith-Maddox, R. (1998). Defining culture as a dimension of academic achievement: 
Implications for culturally responsive curriculum, instruction, and assessment. 
Journal of Negro Education, 67(3), 302-317.  

Steinberg, R., Empson, S., & Carpenter, T. (2004). Inquiry into children's mathematical 
thinking as a means to teacher change. Journal of Mathematics Teacher 
Education, 7(3), 237-267.  

Sternberg, R. J. (2007). Who are the bright children? The cultural ccontext of being and 
acting intelligent. Educational Researcher, 36(3), 148-155.  

Stipek, D. J., Givvin, K. B., Salmon, J. M., & MacGyvers, V. L. (2001). Teachers beliefs 
and practices related to mathematics instruction. Teaching and Teacher 
Education, 17(2), 213-226. doi: 10.1016/s0742-051x(00)00052-4 

Strickland, T. K., & Maccini, P. (2010). Strategies for teaching algebra to students with 
learning disabilities: Making research to practice connections. Intervention in 
School and Clinic, 46(1), 38-45.  

Stuart, C., & Thurlow, D. (2000). Making it their own: Preservice teachers' experiences, 
beliefs, and classroom practices. Journal of Teacher Education, 51(2), 113-121.  

Tate, W. F. (1995). Returning to the root: A culturally relevant approach to mathematics 
pedagogy. Theory into Practice, 34(3), 166-173.  

Tate, W. F. (1997). Race-Ethnicity, SES, gender, and language proficiency trends in 
mathematics achievement: An update. Journal for Research in Mathematics 
Education, 28(6), 652-679.  

Thompson, A. G. (1984). The relationship of teachers' conceptions of mathematics and 
mathematics teaching to instructional practice. Educational Studies in 
Mathematics, 15(2), 105-127.  



 229 

Tileston, D. W. (2004). What every teacher should know about diverse learners. 
Thousand Oaks, Calif.: Corwin Press. 

Tobin, K., & McRobbie, C. (2002). Pedagogical content knowledge and co-participation 
in science classrooms Examining Pedagogical Content Knowledge (pp. 215-234). 

Turner, E. E., Drake, C., McDuffie, A. R., Aguirre, J., Bartell, T. G., & Foote, M. Q. 
(2012). Promoting equity in mathematics teacher preparation: a framework for 
advancing teacher learning of children's multiple mathematics knowledge bases. 
Journal of Mathematics Teacher Education 15(1), 67-82.  

U.S. Department of Education, N. C. f. E. S. (2011). National Assessment of Educational 
Progress  Retrieved Decemeber 7, 2011, from 
http://nces.ed.gov/nationsreportcard/about/ 

Vacc, N. N., & Bright, G. W. (1999). Elementary preservice teachers' changing beliefs 
and instructional use of children's mathematical thinking. Journal for Research in 
Mathematics Education, 30(1), 89-110.  

Valenzuela, A. (1999). Subtractive schooling U.S.-Mexican youth and the politics of 
caring   

Van Manen, M. (1990). Researching lived experience: human science for an action 
sensitive pedagogy. [Albany, N.Y.]: State University of New York Press. 

Velez-Ibanez, C. G., & Greenberg, J. B. (1992). Formation and transformation of Funds 
of Knowledge among U.S.-Mexican households. Anthropology and Education 
Quarterly, 23(4), 313-335.  

Villegas, A. M., & Lucas, T. (2002). Educating culturally responsive teachers : a 
coherent approach. Albany: State University of New York Press. 

Vomvoridi-Ivanovic, E. (2012). Using culture as a resource in mathematics: the case of 
four Mexican-American prospective teachers in a bilingual after-school program. 
Journal of Mathematics Teacher Education 15(1), 53-66.  



 230 

Wager, A. A. (2012). Incorporating out-of-school mathematics: from cultural context to 
embedded practice. Journal of Mathematics Teacher Education 15(1), 9-23.  

Zumwalt, K., & Craig, E. (2005). Teachers' characteristics: Research on the demographic 
profile. In M. Conchran-Smith & K. Zeichner (Eds.), Studying Teacher 
Education: The Report of the AERA Panel on Research and Teacher Education 
(pp. 157-260). Mahwah, NJ: Lawrence Erlbaum Associates. 

 
 


