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ABSTRACT
The purpose of this dissertation was to analyze the social and educational contexts
that impact students’ perceptions of their mathematical learning and students’ use of
resistance in regard to these social and educational impacts within the sixth grade
environment. Specifically, this study addressed the following overarching questions: (1)
What makes the relationship between student self-perception and (mathematical) learning
specific to these Latino student’s circumstances/experiences? (2) How do students apply
their individual prior knowledge, experiences, and beliefs to their situated classroom
context and content? (3) What role do student relationships with teachers, parents, and
peers have in the development of student self-esteem and self-perceptions?
Data collection included: self-perception questionnaires, student work,
mathematical task-based interviews, classroom observations, and focal group interviews.
The findings of this study suggest that in the context of this advanced mathematical
setting, the teacher and the case study students came together to create an accepting
mathematical space. It is possible that students’ academic confidence, liking for
mathematics, relevance of mathematics to their future career goals, and seeing
themselves as capable of having career goals beyond their current economic situations,
helped them agree to the classroom situation rather than resist it.
The case study students placed themselves in opposition to peers that did not
share in the interest that they had toward mathematics. Students were capable of
expressing themselves in linguistic forms that were comfortable to them and were
allowed to see their language as a tool for learning mathematics. By creating a space that
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was academically and linguistically supportive to the case study students, the teacher
found a means to nurturing his students to be intellectually confident, curious, and
engaged. If the teacher-student relationship and student interest in mathematics are strong
enough to overcome educational hurdles that students face then there are possibilities for
researchers to investigate how to develop this relationship and mathematical interest in
order to replace the presence of resistance with approval for students who struggle to
connect to school and mathematics.
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CHAPTER 1: INTRODUCTION AND RATIONALE
Introduction
“People just see us and they say they don’t know math.”
Valeta1, Sixth grade Latina, Focal Group Interview, May 7, 2009.
When asked “what would you want people to know about you as a mathematics
learner,” Valeta responded with the above mentioned quote. Valeta is a successful sixth
grade student in an advanced mathematics class that serves Latino students from the
surrounding southern Arizona community. Both Valeta and the sixth grade advanced
mathematics class will be discussed in detail later in chapters three and four of this
dissertation. It is the circumstances and experiences of students like Valeta that are at the
core of the Center for the Mathematics Education of Latinos/as (CEMELA)2.
CEMELA is a center designed to research and support the mathematics teaching
and learning of Latino/a students in kindergarten to the eighth grade. CEMELA is part of
a larger network of centers that were funded by the National Science Foundation to
support research in the areas of learning and teaching. CEMELA maintains a
multifaceted approach that cuts across academic fields and focuses on understanding the
relationships between mathematics and the social, linguistic, and economic issues that
impact Latino communities.
As a graduate fellow of this program I have had the opportunity to participate in
projects surrounding best practice for mathematics classrooms, issues surrounding task1

Valeta is a pseudonym assigned to one of the sixth grade participants. All participants, including the
teacher and school, have been given pseudonyms to provide them with anonymity in order to protect their
identities. Please see pages 81-87 for her descriptive narrative.
2
The Center for the Mathematics Education of Latinos/as (CEMELA) is a Center for Learning and
Teaching supported by the National Science Foundation, grant number ESI-0424983. The views expressed
here are those of the author and do not necessarily reflect the views of the funding agency.
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based assessments, teacher and pre-service teacher mathematical learning and classroom
support, and student classroom learning. In these project contexts, one issue that has been
consistent in both the literature on mathematical learning and in my observations of
classrooms is student resistance to educational and social influences. Student resistance in
relation to student self-perceptions of peers, teachers, and school has been observed
within classroom settings of numerous mathematical education studies (Bishop, 1988;
1994; Bruner, 1985, Cobb et al., 1996; Lave &Wenger, 1991). The present dissertation is
a multiple case study approach to studying resistance in a sixth grade advanced
mathematics classroom. Specifically, this dissertation looks at five advanced Latino/a
mathematics students and their mathematics teacher.
Rationale
At the beginning of this year the National Council of La Raza (NCLR) released a
statistical brief entitled Missing Out: Latino Students in America’s School, where they
found that Latino children constitute one-fifth of the school-age children in the United
States; however “the rapid growth of the Latino student population has not been reflected
in a corresponding improvement in their educational outcomes” (Dolan, 2009). The
entirety of the statistics presented by NCLR show that although there have been
improvements in the educational attainment of Latino students, the rates of attainment
and success are nowhere close enough to suggest that Latinos have full access to the
many educational opportunities they need; and Latinos are not being effectively served
by the current American educational system.
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According to Amparano and Madrid of Latino Perceptives Magazine (2009), in
Arizona alone, Latino students account for 40 percent of children in classrooms. In 1998,
the number of Latinos in Arizona schools was 268,098. Ten years later, that number rose
to 416,705 students, which accounts for 86.3% of the total growth in the student
population from kindergarten to twelfth grade. The article also cites the critical
conditions study performed by the Arizona State University Office of the Vice President
for Education Partnerships entitled Critical Conditions of Hispanic Education in Arizona,
stating “it is apparent that at every educational and income level, Hispanic students
struggle to achieve academic success. The systemic barriers that prevent their
achievement in the educational system create an uncertain future for Arizona” (p. 2). The
study goes on to emphasize a need for educational leaders, educators, and citizens of
Arizona to focus attention on the success of Latino students. Indeed, the large proportion
of Latino students will likely contribute to the wealth of the United States.
Given the current state of Arizona’s economy, attention to the success of Latino
students to attain a college degree is critical to the future of the state. According to
Excelencia in Education (2009), Arizona has the second fastest growing state population
in the U.S. with an expected 30% population increase projected by 2015. Of this
population, Excelencia in Education reported Latinos are overrepresented in low-level
occupations; 50% of laborers in the state are Latino and 30% of service workers are
Latino. Per Excelencia in Education’s report only 10% of Latinos are officials or
managers and 8% of Latinos hold professional positions.
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Excelencia in Education informs that although the enrollment of Latinos in
Arizona institutions has increased, the levels of attainment have not kept pace. Higher
education in Arizona is less affordable than other states and Latino families, who
comprise an overwhelming amount of the states low-income population, would have to
contribute over 46% of their family’s income to send one child to a four year
college/university. Thus Excelencia in Education highlights why, 70% of the
undergraduates in 2003-04 required financial assistance to attend school. The authors also
state that Latinos in Arizona are five times less likely to receive state/local support to
attend college than Latinos nationally.
Excelencia in Education (2009) suggests that the policy makers improve current
funding and make knowledge of higher education opportunities more accessible for
Latinos. More pointedly, Arizona also needs to “invest in the quality of education
provided by institutions that enroll large numbers of Latinos” (p. 3). One way to invest in
students is to prepare them for the content demands of higher education. Growing
numbers of studies have shown that the inappropriateness of current educational practices
and mis-education of Latino students and the mis-education of Latino children may
indeed be the norm (McNeil & Valenzuela, 1998; Valencia, 2000). It also seems that the
normative frequency of school drop-out rates, grade repetition, overrepresentation in
special education, low graduation rates is increasing. According to status dropout rates
from October 1972 through October 2005, 7% of non-Hispanic whites ages 16 to 24 were
not enrolled in school and had not completed high school, compared with 12% of blacks
and 24% of Hispanics (National Center for Educational Statistics, 2005). In 2006, the
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center reported that Hispanic students represented 20% of public school enrollment and
that many Latino students are concentrated in highly segregated schools with high
degrees of poverty.
Even though Hispanic student proficiency in mathematics has shown some
improvement, with a 19% increase mathematics proficiency in beginning skills for
Hispanic nine-year-olds, Hispanic students are still consistently performing below nonHispanic peers in the National Assessment of Educational Progress (NAEP). In both
fourth and eighth grades, Hispanic students lag behind white peers in reading and
mathematics with an average score of 205 for Hispanic fourth grade students versus 231
for their white peers in reading, and an average score of 227 for Hispanic fourth graders
versus 248 for their white peers in mathematics. For eighth graders, there was a 25 point
difference in the average test scores for Hispanic students in reading in comparison to
their white peers, and a 26 point difference in the average mathematics scores as
compared to their white peers (National Center for Educational Statistics, 2009).
Statement of the Problem
In Arizona, according to the results of the 2007 Arizona Instrument to Measure
Standards (AIMS) report from the Arizona Department of Education, for fourth grade,
74% of Latinos “Fall Far Below” or “Approach” the mathematics exam; while only 20%
of their white peers and 15% of their Asian peers were labeled the same. AIMS given to
twelfth graders showed somewhat of an improvement with 47% of Latinos being labeled
as “Falls Far Below.” These trends illustrate that there is a barrier for students in this
state, especially in mathematics, to achieve academically. More research is needed to
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understand how Latino students are learning mathematics in current educational contexts
in order to identify ways to help improve students’ educational attainment; further
research may also show models of Latinos as strong mathematical thinkers and thereby
change current deficient trends.
For advanced Latino mathematical learners, who are the counterexample to deficit
models, research is needed to help determine how best to provide consistent opportunities
that challenge Latino students’ individual readiness levels, with support necessary to
achieve at the new levels of proficiency. The benefits of helping Latino students greatly
outweigh the potential social and economic costs of continuing along the current
educational pathway in Arizona.
Purpose / Research Questions
The purpose of this dissertation was to analyze the social and educational contexts
that impact case study students’ perceptions of their mathematical learning and students’
use of resistance in regard to these social and educational contexts within the sixth grade
environment. Specifically, this study addressed the following overarching questions:
1. How do students apply their individual prior knowledge, experiences, and beliefs
to their classroom context and content?
a. What are the dimensions that shape student perceptions and engagement in
their classroom context?
b. How do students accept or resist the social structure and mathematical
classroom norms of their classroom context?
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c. How does student acceptance or resistance of their classroom context
impact mathematical learning?
2. What role do student relationships with teachers, parents, and peers have in the
development of student self-esteem and self-perceptions?
3. What makes the relationship between student self-perception and (mathematical)
learning specific to these Latino student’s circumstances/experiences?
To answer these questions, student self-perceptions of their mathematical learning,
educational environment and peers were examined. These three aspects deal particularly
with understanding student behavior and attitudes in their classroom context.
Definitions
For this study, resistance is defined as a specific situated phenomenon that is
analyzed within the parameters of each incident due to the variability that exists within
each child and across classrooms. Resistance is a spectrum with “students who are simply
acting out in class without any critique of the social conditions that may contribute to
their disruptive behavior” on one end and students “who are strong critiques of their
oppressive social conditions but who ultimately help re-create these conditions through
their own self-defeating resistant behavior” on the other end (Solórzano & Bernal, 2001,
p. 316). I use Solórzano and Bernal’s definition of resistance because it highlights the
variability within resistance strategies, and it also suggests that students are actively
involved and have agency in negotiations and struggles within the specific contextual
structures of their educational environments. Human agency is the ability for individuals
to make their own choices and to impose them on their world. Agency is affected by
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social, cultural and economic conditions and students’ motivation to participate in the
correction of social wrong doings.
For this study, student self-perception is adapted to mean the result of a student
applying their individual prior knowledge, experiences, and beliefs to their specific
classroom context and content (Bandura, 1982). This definition varies from the field of
educational psychology in that perceptions are not static intellectual or skill based
abilities that impact learning. This is a definition that stems from literature related to
perceptions and temperament (Barr & Barrett, 1995; Mills, Dunham, & Alpert, 1988;
Levine, 1994; Bouffard, Roy and Vezeau, 2005; Sartain, 1989). Research contends that
perceptions are a dynamic lens by which students, who are undergoing constant
developmental change, view and engage within the specific parameters of their
classrooms (Tanner, 1962). Perceptions are informed by student experiences and can
change from day to day or class to class. The focus on self-perceptions in this dissertation
stems from research that suggests students’ relationships with teachers, parents, other
adults, and peers play a large role in student development of self-esteem and perceived
academic competence (Klein, 1995). By analyzing student self-perceptions, it is possible
to examine the many dimensions that shape perceptions and to reflect on those things that
demand students’ attention within the classroom context through observation of student
activity level, distractibility, and persistence a child will incorporate into the
development of their learning skills and abilities (Keogh, 2005).
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Advanced Sixth Grade Mathematics
The advanced sixth grade classroom was selected because it represents a major
shift in the academic and content setting for many students and the initiation of student
reliance on peer related influences (Berndt, Laychak, & Park, 1990; Ladd, 1990; Vandell
& Hembree, 1994; Wentzel, 2003b; Wentzel & Cadwell, 1997). Mathematically, students
begin to prepare for algebra concepts during their sixth-grade year; their mastery of these
concepts will determine their placement in high school mathematics. This placement is
not always applied evenly and leaves minority students or students of low economic
status in lower academic mathematics tracks that can be difficult to exit (Dauber,
Alexander, & Entwisle, 1996; Hallinan, 1994; Plata, Masten, & Trusty, 1999). According
to the Mathematics Equals Opportunity report prepared by U.S. Secretary Richard Riley
(1997), “Algebra is the "gateway" to rigorous mathematics courses. Approximately sixty
percent of the students who took calculus in high school had taken algebra in the 8th
grade” (p. 16). Analysis of NAEP data in Riley’s report also showed that minority and
low-income students are less likely to take challenging mathematics courses in middle
school than their white peers.
Riley also stated that large proportions of students reported their disinterest in
pursing mathematics beyond what is required by their schools for graduation; roughly
“fifty-one percent of the 5th through 11th grade students surveyed indicated that they
would take mathematics classes only as long as required” (p. 18). Research has shown
that the transition into middle school settings is marked by a decrease in academic
success, self-confidence, motivation, and attitudes toward mathematics (Alspaugh, 1998;
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Anderman, Maeher, & Midgley, 1999; Chung, Elias, & Schneider, 1998; Crockett,
Peterson, Graber, Schulenberg, & Ebata, 1989; Diemert, 1992; Eccles et al., 1993;
Gutman & Midgley, 2000; Mizelle & Irvin, 2000; Seidman, Allen, Aber, Mitchell, &
Feinman, 1994; Wigfield, Eccles, Mac Iver, Reuman, & Midgley, 1991). According to
Oakes, Gamoran, and Page (1992) the impacts of the transition to middle school, and:
The mathematics sequence upon entry are at a pivotal point for postsecondary schooling because of its effect on college opportunities, career
development, and, ultimately, career possibilities. If, at any point in
middle school, a student chooses or is forced to choose a lower-level
mathematics course, it becomes significantly less likely the student will
end up taking the upper-level high school mathematics courses required
for admission to a 4-year college (p. 575).
Most especially for advanced learners, the disconnect between gifted education and
middle school education has left many students struggling alone in the middle of an
“educational no-man’s land” (Tomlinson, 1995). What this means is that the gifted
ideology of teaching for “expertise” directly contrasts the widely held middle school
ideology that all students should be taught “equally.” This conflict leaves advanced
students in mixed ability classrooms where teachers are not prepared to meet their needs
in advanced topics, they are learning from curriculum that is too general to get at the
deeper level of understanding advanced students require, and students encounter social
status stigmas associated with being labeled as smart or gifted.
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Outline of Dissertation
The conceptual framework of this study followed by a review of relevant
literature is in chapter 2. Chapter 3 is the detailed account of the research setting selected
for this study and the methods of data collection and analysis performed. Also included in
this chapter are descriptions of the study instruments, a series of questionnaires, and
interview protocols. Chapter 4 illustrates the results of data collection and analysis. I
concluded this study in chapter 5 with a discussion of the study findings in relation to the
research questions, interpretations of data, implications for future research, and overall
significance and conclusions of this work.
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CHAPTER 2: CONCEPTUAL FRAMEWORK AND LITERATURE REVIEW
Conceptual Framework
The variation within educational experiences is so vast that issues related to
Latino’s circumstances cannot be answered by analyzing experiences of other diverse
groups. Research in mathematics education that is centered on the Latino community
culture and language provides the most appropriate means for addressing the specific
needs of Latino learners. Stemming from this, this study has three lenses for its
theoretical frame. The first of which is the social-cultural lens.
Creating a supportive environment for learning is both a social and cultural
process. In this process, knowledge is constructed as a result of personal experience
gained in classroom activity that incorporates mental reflection. Socio-cultural theorists
see learning as interplay between many factors, such as environmental and social
interactions, within classroom activities. Therefore, teachers mediate the learning of
mathematical concepts and skills that students will utilize to solve tasks. Social actions
are more broadly based than social interactions. The interactions of children in classroom
activities are a small part of their induction into the required social actions. Students are
active participants in their learning and move through stages of participation. How
students progress through stages varies among each individual student’s experiences. As
students become more active participants their connection or position in the larger social
environment becomes stronger. The overall goal for student participation is for students
to be seen as authentic members of the social environment by their peers, teachers and
other members (Bruner, 1985, Lave &Wenger, 1991, Cobb, 1996). These theories are
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crucial to this study because the social structure and classroom norms are the catalyst for
student acceptance or resistance. Understanding these forms of interaction will provide
pathways to finding answers to study questions.
The second lens stems from resistance theory. Resistance theory suggests that
individuals are not simply acted on by societal structures. Individuals have agency within
educational spaces (Solórzano and Bernal, 2001). Historically, resistance theory suggests
that during educational endeavors, minority students actively or passively resist and reject
the implicit and explicit messages attacking their ethnic identity (Erickson, 1987).
Traditional resistance suggests that individuals are capable of having critical goals with
coping or social positioning strategies.
The final lens comes from developmental sciences; specifically, youth
development and supporting positive developmental pathways of growth (Cairns and
Cairns, 1994; Lerner, 1992, 1995; Piaget, 1965, 1971; Tudge, Putnam, and Valsiner,
1996). The developmental process provides a model for analyzing the developing
individual as part of their environment, society, community, family and peer networks.
The following are the basic foundations of this theory: individuals construct meaning
through their interactions with their personal and environmental variables, these
interactions are simultaneously influenced by both the individual and the variables, and
individuals will not construct the same meaning as others in similar contexts because
everyone has different life histories. Individual development must be understood in the
context of previous experiences, present social context, and intergenerational context.
Developmental pathways are paired with youth development because the transition from
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childhood to adulthood is a process that incorporates the historical developmental of the
individual within their current experiences; it is not predetermined and can take on many
forms as an individual transitions to adulthood (Family and Youth Services Bureau,
1997). There are many factors that influence individual development; for example,
physical traits, puberty, gender, cognitive development, social context, economic and
employment conditions, discrimination, education, culture, resources, family context, and
peer affiliation. The factor that this study will look at specifically in relation to youth
development and developmental pathways is self-perception. The self is a reflection of
the interplay between the child and their social world (Thompson and Goodvin, 2005).
Studying this factor in relation to youth is a means for understanding the experiences of
young people in their current educational context.
Existing Literature
The following review of literature begins with a look at the ideas of the self, selfconcept, and self-esteem in relation to self-perceptions. This discussion then looks at the
role of the self in research on peer relationships and student interest. I then discuss the
education of Latinos/as and resistance. This is followed by a brief look at mathematics in
relation to Latinos, resistance, gifted and talented programs, and self-concept. Also
discussed are teacher-student relationships with at-risk and minority students. I end this
chapter with a brief look at language issues impacting the mathematics classrooms in
Arizona.
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Self-Concept, Self-Esteem, Self-Perceptions, and Peers
The construct of the “self” within academic study is one of the most widely
researched phenomena is the social sciences (Baumeister, 1987; Beck, 1976; Freud,
1923; Harter, 1996; Lindwall, 2004; Rogers, 1952; Shavelson, Hubner & Staton, 1976).
Research suggests that the Western idea of self or self-concept began with the distinction
between the self (“I”) and the object of the self (“me”) (Baumeister, 1987; Cooley, 1902;
James, 1890; Mead, 1925, 1934). The self within the social science is determined to be a
social construction (Hater, 1996). Today the self is seen as the self-describing, nonevaluating center of a culturally shared complex system of social constructed
memberships and participations (Fox, 1997; Harter, 1996, 1999; Murphy, 1947). The self
is both a cognitive and motivational influence on how individuals negotiate and strategize
through the different domains of life in order to meet basic human needs (Baumeister,
1999; Brown, 1993; Fox, 1997; Harter, 1990, 1993; Taylor & Brown, 1988; White,
1964). The self begins to learn and employ different strategies in order to achieve
feelings of structure, organization, stability, control and predictability (Brown, 1993).
Because the self is a highly researched concept there is a vast literature of
definitions and models that seek to explain the self in its various forms and functions.
One model that is highly supported and accepted is the Shavelson, Hubner, and Stanton,
(1976) multidimensional model. For this model the self is defined to be a person’s
perceptions of themselves. Shavelson et al. (1976) determined that the self has to be
organized, multifaceted, hierarchical, stable, developmental, evaluative, and
differentiable. The following outlines their model.
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Figure 2.1: Adapted from Shavelson, Hubner, and Stanton (1976) multidimensional model of the self.

General Self-Concept/Esteem

Academic
Self-Concept

Social
Self-Concept

Emotional
Self-Concept

Physical
Self-Concept

The self according to their model is broken into several domains that are supported by
sub-domains. This model varies by individual and is situation specific at the sub-domain
level. As a person develops these interactions are believed to become more stable. The
directional flow in this model can follow three different perspectives: a bottom-up flow
from the situation-specific elements of the self, moving up through the sub-domains and
eventually impacting the antecedents of global self-esteem, a top-down model where
global-self-esteem filters determines the behavior in situation specific domains, and a
horizontal model (stability) where the sub-domains become stable over time (Amorose,
2002; Brown, 1993; Kowalski et al., 2003; Marsh & Yeung, 1998; Shavelson, et al,1976).
A distinction between self-concept and self-esteem is commonly made to
emphasize that both refer to different processes and impacts on individual’s development
and behavior. Self-esteem is generally referred to as the evaluative affect of the self,
while self-concept is the cognitive part (Brinthaupt & Erwin, 1992; Campbell et al.,
1996). They of course are linked together and related to self-perception. Fox (2000)
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outlined a model that shows how self-perceptions are likened to global self-esteem.
Physical traits are used to illustrate this link.
Figure 2.2: Relationship between self-perceptions of physical traits to global self-esteem (Fox, 1998).

Level 1: Global
Level 2: Domain
Level 3: Subdomain
Level 4: Facet

SELF-ESTEEM
Physical self-worth
Sport Competence

Attractiveness

Soccer Competence

Fatness

Shooting Ability

Fatness of hips

Scoring efficacy

Feeling fat hips in
these clothes

Level 5: Subfacet
Level 6: Situationspecific

Here, global self-esteem is linked to a person’s physical self-worth or self-esteem. Selfesteem is broken into two sub-traits that are used to evaluate if one is physically fit given
the situation specific details or the person’s self-perceptions of evaluative criteria of
being physically attractive and athletically competent. In general, people differ in the
characteristics they base their self-esteem on, which can be understood in terms of the
domains or categories of the self, on which the individual has rooted their perceptions
(Harter, 1993, 1999; Crocker & Wolfe, 2001). Self-concept and supporting selfperceptions do not develop in an isolated cultural box. These ideas must be explored
within the values and social-cultural context the individual structured his/herself within.
According to Goffman (1959) people have an underlying interest in how they are
perceived by others and how they can impact how others perceive them. This idea is
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called the “performing self,” which is how an individual actively monitors their behavior
and appearance to ensure the successful presentation of the self in social context
(Featherstone, 1991; Shilling, 1993). The performing self is an important tool for how an
individual can maximize expected rewards and minimizing expected punishments (Leary
& Kowalski, 1990; Schlenker, 1987).
Peer Relationships and Interest
The performing self is also an important factor when considering the roles and
participation of individuals in peer relationships. Research over the last four decades on
peer relationships has paid attention to how individuals determine and measure their
friendships and acceptance of peers, characteristics of peer relationships, and the impacts
of social and cognitive development on peer relationships (Gifford-Smith & Brownell,
2003; Parker & Asher, 1987).
Empirical research in psychology suggests that students who are accepted by their
peer group, or socially invested, are more motivated to achieve academically
(Kindermann, 1993; Wigfield, Eccles, & Rodriguez, 1998; Wentzel, 2003); have higher
attendance rates (Kupersmidt, et. al, 1998); obtain higher scores on achievement tests
(Diehl, Lemerise, Caverley, Ramsay, & Roberts, 1998; Ladd, Kochendorfer, & Coleman,
1997; Vandell & Hembree, 1994; Zettergren, 2003); earn higher grade point averages
(Ollendick, Weist, Borden, & Greene, 1992; Wentzel, 2003; Wentzel & Caldwell, 1997;
Wigfield et al., 1997; Zettergren, 2003); achieve higher graduation rates (Risi,
Gerhardstein, & Kistner, 2003), and show lower dropout rates. Research on friendships
from preschool (Ladd, 1990) to high school (Tinto, 1987) has shown that friends seem to
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influence how a student performs socially and academically (Berndt, Laychak, & Park,
1990: Ladd, 1990; Vandell & Hembree, 1994; Wentzel 2003b; Wentzel & Cadwell,
1997); which can potentially be problematic during early adolescence (Goodenow, 1993).
For anyone to be part of the demands and changing dynamics of any environment,
let alone educational settings, it is necessary for them to actively relate to it. Research
into youth interest has shown that “school for most young people is a dull and uninspiring
place to be. Far from nurturing youngsters into expressive, intellectually alive and
curious, confident, and able beings, school for many American youth is a trial to be
endured. Boredom is so common that many consider it a normal phase of growing up”
(Hunter and Csikszentmihalyi, 2003, p. 28). This of course is not how we enter school;
we start out with a need to be involved and incorporating new things in order to expand
the self. We are curious, interested and engaged in learning and developing new
relationships. When interest wanes in learning, normal cognitive functions and skill
building abilities become hindered. According to Scitovsky (1976), research with
disinterested delinquent adolescents has shown that they are limited in their ability to
generate fantasies, elaborate on ideas, and use imaginative thought.
Education of Latinos/as and Resistance
Immigrant students are often advanced in mathematics and science when entering
American schools but resources and classroom environments are limited to meet their
needs, resulting in lower educational achievement. According to Cammarota and Romero
(2006) the limitations of curriculum are not providing Latinos/as with educational
opportunities that help them to develop critical voices and intellectual capacities.
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Garrison and Mora (1999) suggest the major dilemma that educators of Latino students
face is how to teach mathematics so that the curriculum is both meaningful and accessible
to them.
Valenzuela (1999) found that: “All people share a basic need to be understood,
appreciated, and respected. Among many acculturated, U.S.- born, Mexican American
youth at Seguin [at the school], however, these basic needs go unmet during the hours at
which they are at school. The students’ culturally assimilated status only exacerbates the
problems inherent in an institutional relationship that defines them as in need of
continuing socialization” (p. 108). She found that the subtractive school experience
increased the disassociation students felt due to their lack of control of their education.
Leaving students frustrated and “unable to articulate their frustration and alienation
effectively, and inexperienced with the idea of collective action, most regular-track
students settle for individual level resistance. They engage in random acts of rebellion,
posture and pose, mentally absent themselves, physically absent themselves, or attend
and participate only in those classes that interest them” (Valenzuela, 1999, p. 109).
According to Kohl (1994), schools have taken students who have shown a willful
refusal to learn and categorized them as failures in learning. Kohl suggests “not-learning
was a strategy for students to function on the margins of society instead of falling into
madness or total despair. Not learning played a positive role and enabled them to take
control of their lives and get through difficult times. Students want to live free of
institutional control and to restore some peace and sanity to an earth they see pulled apart
by greed and competition; and for any youngster who refuses to perform as demanded is
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treated as a major threat to the entire system” (p. 10-12). Students resisted the classroom
at the cost of being marginalized and labeled as failures; they empowered themselves to
take hold of what they were learning and how they would learn it. Kohl suggests that
teachers are socialized in their preparation programs and schools to be the center of
power relationships, to be judging and stigmatizing of students, and to see students as
failing. Young people are acculturated under this mind set and are treated as objects in
educational settings that limit their aspirations for higher education.
According to Eckert (1989) “although the choice of curriculum and activities
offered by public schools is intended to provide young people with the opportunity to
determine their futures, the social structures of the school, and in particular the social
category system, leaves little real choice” (p. 175). A magnitude of factors, such as
socioeconomic status, group interests, network systems, school organizations, and many
more, funnel young people into different roles that students are over time are suppose to
take on in society. For example, Eckert found in her study of “Jocks” and “Burnouts” that
the group of students that controlled the social organization of the school were being
prepared to control means of production in adult society while students who selected not
to participate in the social structure of school were navigated to less powerful levels of
society. The school for these students was developed to support young people moving
into a particular adult life, particular corporate level roles. The curriculum, programs, and
resources for students were only meaningful if the students followed that adult role
pathway. For students that did not fit this type of role, or did not want to participate in
this educational experience, it was not meaningful and provided little support for students
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to find alternative adult roles. Access to teachers and community support was critically
limited for the “Burnouts” and Eckert found that they were the least interested and
involved. One of her major findings is that the structures of the educational setting were
not just a context for learning but were also something that had to be learned. Teachers
play an important role in how students understand the school society and how they can
gain access into its networks. Students who are not able to fit into this educational plan
for creating a particular type of adult, or students who cannot connect with educators,
learn how to be marginalized. Thus, they are left to either fail or manipulate the system to
their benefit. The working class culture in Eckert’s study was the least supported and
most harshly treated.
Lubienski (2000), when monitoring her teaching of reform-mathematics found
that poor students, principally poor female students, showed higher levels of resistance to
demanding, problem-solving methods to learning mathematics than their peers. The
children from working-class backgrounds, like in Eckert’s study, were less confident and
less successful than their middle-class peers. She suggested that this was due to the
“open-ended” nature of the mathematics that students were not prepared to learn in that
form of communicating concepts and teachers were not able to help their students access
the experiences they needed to be successful with it.
In Valenzuela’s (1999) study of subtractive school she found that students’
resistance did not appear to be evidence of a working-class consciousness. The students’
disruptive actions hint more toward the “theoretical discussions of resistance by
describing situations in which students affirm precisely that which is denied through the
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subtractive elements of schooling…. the immigrant and U.S.-born youth can and do
achieve in resistance. Their implicit critique of the relations of domination comes through
in their actions that upset the normality of difference and a mutual sense of alienation that
Seguin [school] ordinarily fosters” (p. 227). This assimilation involves a subtraction of
class-based identities and the adoption of an ethnic minority identity by the students. This
also suggests that strong pressures from peer groups push immigrant youth to adopt
racialized identities against the current school practices that they identify as part of the
oppressive educational state (Olsen, 1997).
As suggested by the literature on resistance theory, there is a tendency toward
romanticizing nonconformity. However, not all misbehaviors are resistive against
political beliefs; this helps explain the individual level where students’ actions are often
ambiguous (Mehan and et al., 1996). Again, this dissertation uses Solórzano and Bernal’s
(2001) ideology that resistance is a spectrum where student behaviors range from passive
and self-defeating to aggressive and social critiquing. Solórzano and Bernal (2001)
remark that resistance theories differ from many forms of socio-cultural reproduction and
stereotype threat theories because the concept of resisting emphasizes that the individuals
are not simply acted on by societal structures.
In fact, resistance can be placed into several interrelated themes: reactionary
behavior, self-defeating, conformist, transformational, and resiliency. Reactionary
behavior refers to students who lack a critique of the oppressive conditions in which they
are placed and are not motivated to action to correct these conditions. For example, a
reactionary student is someone who may challenge their teacher or act out just for the fun
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of doing it. They offer no explanation for their behavior in relation to their educational
setting. Self-defeating resistance is categorized as students who have an opinion on the
oppressive social conditions but have no motivation to participate in the correction of
these conditions. This form of resistance does offer an acknowledgement of human
agency; however, it is limited because student behaviors can be destructive to themselves
or others. Conformist resistance suggests that students are motivated to participate in
social justice struggles but have no opinion of the systems that are acting to oppress them.
For example, this form would refer to students who may develop a tutoring program to
help peers at risk of dropping out of school yet not challenge the institutional and social
programs that lead to the students being categorized as at-risk. Transformational
resistance refers to students who are motivated to participate in social justice movements
and offer their own critique of their oppressive situation. For students with a deeper level
of social justice comprehension, transformational resistance provides the strongest
possibility for creating change.
Cammarota (2004) found in his work with Latino/a youth that resistance does not
have to be negative; but instead can take the form of student success. Instead of
conforming to self-defeating behaviors, minority students were able to turn conforming
and avoidance into counter examples of failure. They accepted the educational setting
and its limitations in order to rise above the dominant struggles young people of color
face. In oppressive educational systems, students used achievement to counter stereotypes
and raise academic expectations for themselves and their peers.
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Mathematics, Latinos/as and Gifted and Talented Programs
According to Valdez and de Posada (2006) of the Latino Healthcare Taskforce,
Latino children are less-likely to participate in gifted and talented program in elementary
and secondary settings than their non-Latino peers; this is a strong indicator of limited
access to mathematics and sciences high level learning. Maker (1987) found that in
Arizona, only 0.14% of the students in gifted and talented programs come from language
minority backgrounds. Chan and Kitano (1986) stated that statistical estimates would
recommend roughly around 3,000 limited-English-proficient (LEP) students in Arizona
could be receiving some type of services for giftedness; however only “143 LEP children
were participating in gifted programs, even though minority language students represent
16.17% (96,674)” of the school-age population (p. 2). As Cohen (1988) states:
Providing appropriate gifted and talented programs for students from
linguistically and culturally diverse backgrounds is a challenge that many
school districts face. Since minority language students represent an
increasing percentage of the total school population, meeting the
educational needs of gifted minority language students is vital. All
students, including minority language students, deserve the most
challenging instruction possible (p. 1).
A major hurdle for students is the process of identification used to determine if a child is
gifted (Gallagher, 1979; Llanes, 1980; Raupp, 1988; Renzulli, Reis, & Smith, 1981).
Most processes are based on tests developed with white middle class children in English
and are IQ based. Renzulli (1978) study on IQ test scores shows that many gifted and
creative children are below the 95th percentile cut off for gifted and talented programs;
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which suggests that children with the highest potential for high achievement are limited
from participating in special programs.
Perrone and Aleman (1983) stated that cultural differences of linguistic minorities
may also limit students’ participation in special programs. They found that the “MexicanAmerican child who respects elders, the law, and authority becomes vulnerable in a
school system that values individual competition, initiative, and self-direction” (p. 273).
New testing measures that are culturally and linguistically relevant are recommended by
researchers but are limited in application because school districts pick the measures for
how students are tested (Piaget, 1954; Piaget & Inhelder, 1973; Renzulli & Smith, 1977).
Mathematics, Latinos/as and Self-concept
According to the work of Moschkovich (1999), “Latino students share some
common needs with other “minority” students; such as, “access to curricula, instruction,
and teachers that have proved to be effective in supporting the success of minority
students. The general characteristics of such environments are that the curricula provide,
“abundant and diverse opportunities for speaking, listening, reading and writing” and that
instruction “encourage students to take risks, construct meaning, and seek
reinterpretations of knowledge within compatible social context” (p.6). Mathematical
spaces or contexts are historically structured and ritualized places where mathematical
knowledge can be obtained, applied and produced. Within its layers are competing
contexts of knowledge that are governed and taught in a similar fashion. Learning
settings that are disconnected from student experiences and do not provide means for
communication can be difficult for students. Mathematics has its own culture that
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requires students to engage within a process of dominant knowledge acculturation
(Bishop, 1988; 1994). This mathematical practice can cause students to experience levels
of cultural and social conflict that can disrupt or inhibit student relationships and
mathematical learning. This can lead to lack of self-confidence in, and poor attitudes
toward, mathematics.
A poor attitude toward mathematics is thought to be an issue for learners at every
academic level (Kelly & Tomhave, 1985; Stodolsky, 1985; Tobias; 1978). Studies of
students with low-confidence in, or poor attitudes toward, mathematics having to answer
mathematical questions in class and/or taking a mathematical test has shown an
escalation of these issues into mathematics anxiety. This can also lead to students
developing low-self concept in mathematics because of feelings of incompetence or
prolonged lack of success in mathematics, even though self-confidence and anxiety are
not realistic assessments of student ability (Gourgey, 1984). Wadlington, Austin and
Bitner (1983) remark that poor self-concept in mathematics may produce anxiety in
performance in that area, which thereby affecting global self-concept. Although more
research is needed to fully understand how individuals develop a poor math attitude,
some research suggests that it may develop from teacher-students relationships
(Greenwood, 1984; Lazaraus, 1974; Peterson and Fennema, 1985; Williams, 1988). In a
study conducted by Wadlington, Austin and Bitner (1983) with elementary teachers, they
found that teachers’ attitudes toward mathematics were transmitted to their students, such
that “attitude toward mathematics is highly related to students’ statements about previous
mathematics teachers,” (p.61). Implications suggest that if teachers have positive
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attitudes toward mathematics they will improve their own and their students’ self-concept
toward mathematics.
Teacher-Student Relationships and Mathematical Home-Knowledge
According to Monzo and Rueda (2001) relationships provide the context for
teacher-student interactions. It is through these interactions that relationships grow
between teachers and students. In a study conducted with nine public, post-secondary
schools that serve the poor, Kitchen, et. al (2007) found that relationships teachers create
themselves stem from, and support, the larger collective school goals. Researchers
suggest that:
Teachers’ shared-sense-of-purpose found articulation in their efforts to
improve their curricular offerings; in others, on creating collaborative
student-learning environments; and in others, on shifting from teaching
only to the mechanics of mathematics to also deepening students
understanding of mathematical ideas. In all cases, teachers’ shared
purpose pressed them to work together, to create and maintain supportive
relationships, and to focus their efforts on ensuring that their students
would learn mathematics and achieve (p. x).
Researchers found that all nine schools successfully utilized supportive relationships
when creating empowering learning environments for students to learn challenging
mathematics.
According to Pianta (1999), relationships between teachers and students are
important during middle school as well. Student transitions into middle school can be
difficult when students do not find the same supportive environment they had in
elementary school. For at-risk students, Phelan et al. (1992) found that these students
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want face to face interaction with caring teachers. Caring teacher-student relationships
appeared to legitimize student concerns and keep students focused on academic success.
Pianta (1999) defined a positive student-teacher relationship as having open
communication with caring emotional and academic support. These relationships are
developed in relation to the larger social context of the school and classroom. These
positive relationships were found to help students become more emotionally and
intellectually invested in their classes (Phelan et al., 1992). Testerman (1996) suggested
that if teachers were to provide a caring and supportive environment for at-risk students,
they could positively affect the students’ attitudes about school and increase the
likelihood of their staying on to graduate from high school.
Relationships between teachers and students need to involve both care and trust
that recognizes the academic, social, emotional, home knowledge and experiences,
language, and cultural stigmas students bring with them to school (Moll, Amanti, Nett,
and González, 1992; Noddings, 1984; Valenzuela, 1999). According to Cammarota and
Romero (2006), “teachers cannot become authentic caregivers to students of color unless
they merge their caring with counter-hegemonic content that dispels notions of racial
inferiority and recognized the wealth of knowledge, culture, and understanding of every
student who walks into the classroom” (P. 22). Rubinstein-Avila (2006) states that
students of low social economic status, minorities, or children of immigrants will often
face gaps in their education because they are more likely to enter schools that are urban,
overcrowded, have limited resources and fewer certified teachers. These teachers have
limited experience to be prepared to handle the variation of students’ educational
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experiences, knowledge, linguistic differences and needs that these groups of students
bring with them into the classroom.
In mathematics, teachers need to understand and value the informal
understandings of mathematics that children bring with them to school, children’s
everyday mathematical activities, and the informal mathematics knowledge acquired in
them. Everyday activities may serve as models for instruction that builds on children’s
informal knowledge and help students to see the real-world application of the
mathematics taught in school (Sleeter, 1997; Tate, 1997). Mathematical knowledge does
not begin in the classroom; mathematics is a part of students’ lives at home and in
activities they participant in outside of the classroom. Saxe (1988) found that children
gain mathematical understanding in out-of school activities; however this understanding
is not often in the form of the formal mathematics valued in the classroom. Saxe stated
that in the workplace, activities such as tailoring and loading cartons show mathematical
links to the real world. Saxe also stated that individuals also develop concepts of
measurement and mathematical progression in doing tasks like weaving. He also
discussed that pottery making, grocery shopping and weight watching were other
activities where mathematics is used outside of the classroom.
Saxe (1988) suggests that students should feel an ownership of classroom
mathematics. When students use a mathematical lesson from the classroom outside of
school in a real-life situation, it is possible for them to make a connection between the
two settings. However, Saxe found that that this is not always what happens. He states
that there is a need to examine how mathematics classrooms can be made more readily
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accessible to children as they encounter and attempt to solve problems in the course of
their everyday out-of-school activities.
The procedures children use often differ from those taught in school, although
they may share underlying mathematical principles that form the basis of school
instruction. Findings that children from a wide array of cultures and circumstances
acquire similar mathematical understandings with little formal instruction, have led some
researchers to suggest that there are universals in children’s mathematical thinking
(Carraher, Schliemann, & Carraher, 1988; Klein & Starkey, 1988; Nunes, 1995; Resnick,
1986). There is also substantial evidence that mathematical knowledge varies across
social classes and cultural groups. Ginsburg & Russell (1981) found that in the U.S.,
social class was related to how children performed on several assessment tasks, although
they emphasized the strength of preschool children’s mathematical thought regardless of
social class and race. Saxe et al. (1987) also reported that the preschoolers they studied
from white middle and working class families showed considerable mathematical
knowledge, although middle-class children performed at more advanced levels than
working-class children on mathematics tasks. Secada (1992) suggests that there is
evidence to support the conclusion that many poor children come to school with an
academic disadvantage in relation to their middle class peers. Researchers suggest that
some of the highlighted disadvantages for poor children are: rigor and structure of the
mathematics curriculum, the expectations and attributions for success that children,
parents, and teachers possess, discontinuities between home and school, and cultural
values about mathematics and schooling (Geary et al., 1993; Gutstein, Lipman,
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Hernandez, & de los Reyes, 1997; Ladson-Billings, 1997; Pellegrini & Stanic, 1993;
Stevenson & Stigler, 1992).
Another suggested approach is that social and cultural aspects of children’s
mathematical thinking is not the result of the unfolding of cognitive development but a
cultural practice in which people become more proficient as they learn and understand
particular ways of representing numbers and quantity and operating on them. Children
develop mathematics knowledge that reflects the activities in which they participate and
the cultural tools (e.g., number systems, algorithms) used in them (Saxe, 1991). For poor
children, engagements in commercial transactions with parents can often be an economic
necessity (Nunes, Schliemann, & Carraher, 1993; Oloko, 1994; Saxe, 1991). From this
they develop mathematical understandings that are well suited to their purposes within
society; for example, studies of young children engaged in candy selling in Brazil (Saxe,
1991) and street trading in Nigeria (Oloko, 1993) show that children with little formal
instruction in mathematics develop particular mathematical skills through informal
commercial transactions. The mathematics knowledge that children acquire in everyday
activities can be used flexibly to solve a wide range of problems that arise in their
practice, although it may be of limited use in other settings (Lave, 1988; Schliemann,
Araujo, Cassundé, Macedo, & Nicéas, 1998). For example, Oloko (1993) reported that
Nigerian children, and Carraher, Carraher, and Schliemann (1985, 2004) reported that
Brazilian children who work in street trading performed much worse than nonworking
children on a timed assessment of arithmetic skills, perhaps because the formal
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procedures of the classroom are removed from the context of the vending setting and take
more time.
Cooper and Dunne (1998) state that the performance difference between working
and middle class students on mathematics problems can best be found in the
interpretation of contextual problems. They found that working class children are more
likely to draw “inappropriately” from their informal knowledge when confronted with
realistic mathematics tasks. Cooper and Dunne suggest that:
This relative failure (and its relative, not absolute) to recognize the
strongly classified nature of school mathematics in the face of surface
appearances would suggest that the relevance of everyday knowledge may
be an aspect of the overall sociocultural predispositions discussed by
Bourdieu and Bernstein. The realized meaning of the items seemed to vary
with social class, with the resulting negative effects on performance
leading to the underestimation of the actual competence of more working
than service class children. (p. 140)
Leinhardt (1988) stated that when students responded with informal knowledge
procedures to contextual problems, their solutions were deemed unconventional. The
students’ teachers had difficulty in assessing students’ comprehension because they were
not sure of the validity of the students’ solutions due to limitations in their own
mathematical knowledge. This finding can also be extended to other mathematical
experiences that vary across American ethnic or linguistic minority groups.
Language Issues
Language is a main form of communication for school-aged children. Language
and literacy are intricately connected to issues of race, culture, class, gender and
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ultimately to issues of power. For all societies, language is a characteristic of identity and
social status. Following the rise of English-Only in California, Proposition 227, the antibilingual-education initiative implemented in California schools, Arizona created its own
version, Proposition 203. This proposition requires that all public school instruction be
conducted in English. Parents may request a waiver of these requirements for children
who already know English, are ten years or older, or have special needs best suited to a
different educational approach. This proposition requires that all children in Arizona
public schools shall be taught English by being taught in English and all children shall be
placed in English Language classrooms.
According to Campbell, Adams & Davis (2007), teaching English as a Second
Language (ESL) students mathematics while they are learning English pose many
challenges for mathematics teachers. Teachers must determine the linguistic demands of
the context and modify their instruction in order to teach natural language, which often
requires the teachers to also modify the formal mathematics language of textbooks to
accommodate the cultural, socioeconomic, and linguistic changes occurring in the ESL
student population. Campbell, Adams & Davis (2007), state that “teachers of regular
academic classrooms often feel unprepared to meet the diverse needs of these students,
especially at the upper elementary and secondary levels where their general pedagogy
coursework may not have provided them with strategies to support ESL students’ English
language development (speaking, listening, reading, and writing) while they are learning
content-area academic knowledge and skills (p. 5). According to Nieto (2000), many
students spend a large part of their time in monolingual English classrooms and will go
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on to receive little or no instructional support in furthering their English language
development even though they are expected to learn and achieve at grade-level in order to
graduate.
Summary
Social-cultural theory, resistance theory, youth development and supporting
positive developmental pathways of growth, are the theoretical lenses selected for this
dissertation because when they are combined they frame students’ self-perceptions inside
the current educational circumstances facing Latinos/as students contained within the
parameters of human development and social participation. The self is both a cognitive
and motivational influence on how individuals learn and employ different strategies in
order to determine and measure their friendships and acceptance of peers, characteristics
of peer relationships, the impacts of social and cognitive development on peer
relationships and learning. Latino/a students are often advanced in mathematics but
limitations of curriculum, advanced placement programs, and social restrictions deprive
these students of the educational opportunities they require to develop critical voices and
intellectual capacities. Mathematical practices, attitudes, and pedagogies can cause
conflicts for students which reduce self-confidence and promote poor attitudes toward
mathematics. It is critical to mathematics and the education of Latinos/as that students’
resistance and acceptance behaviors be studied in relation to how mathematics
classrooms can be made accessible to children as they encounter and attempt to solve
mathematical problems which is for many Arizona students, learning English at the same
time.
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CHAPTER 3: METHODOLOGY
Methods of Data Collection
Description of Research Setting
The setting for this dissertation was a local public southern Arizona middle
school, Wolftail Middle School. Wolftail serves a predominately Latino/a population.
The student body for the 2008-2009 academic year consisted of roughly 554 students,
with 93% of these students classified as Hispanic; the Arizona state average was 41%.
Students who were eligible for the free or reduced-price lunch program was a staggering
95%, compared to the 51% state average. There were 160 English Language Learners
(ELLs), roughly 30% of the student body; the state average was 14%. Students
reclassified as proficient in English was 22%, as a result of taking the Arizona English
Language Learners Assessment (AZELLA). Over 93% of the students stated that Spanish
is their home language and 7% had English listed as their home language in their
enrollment surveys (AZ DEPT of ED, 2008). The makeup of the school is a reflection of
the surrounding school district and southern Arizona community of low-income families
of predominantly Latino heritage.
For the 2008 school reporting period, Wolftail Middle School was labeled
“Underperforming” according to their AZ LEARNS3 profile. During data collection, the
school was under corrective action and had not met their Adequate Yearly Progress
(AYP) status. The school held a 92% attendance rate. It is stated within Wolftail’s school

3

AZ LEARNS, House Bill 2658, is the school improvement rating system set in place in May of 2002 by
the State of Arizona to ensure that all state schools were meeting “No Child Left Behind Act of 2001”
requirements.
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report card that the school is “a garden of learning at the heart of the Wolftail community,
a fertile soil flourishing with excellence, high expectations, responsibility and integrity…
focusing on nurturing generations of high performers whose dearest love is learning” (AZ
DEPT of ED, 2008). The school staff maintains high regard for their positive behavior
interventions and expectations for teaching and student behavior. The student to teacher
ratio is 16 students to 1 certified teacher. The 2008 Arizona Instrument to Measure
Standards (AIMS) scores show that the school had a 34% passage in mathematics, 36%
passage in reading and a 58% passage in writing, which has slowly declined from a 70%
passage in writing in 2006. The percentile median ranking of the AIMS performance for
the school fell below the state average; mathematics percentile rank was 27 with a state
ranking of 59, reading percentile rank of 33 with a state ranking of 57, and a language
percentile ranking of 28 with the state ranking of 51 (AZ DEPT of ED, 2008).
Description of the Advanced Sixth Grade Mathematics Class and Teacher
There were twenty-two students enrolled in the course; eleven Latinos and eleven
Latinas. This course was selected because it is the only advanced sixth grade mathematics
classroom at the middle school. The teacher allowed students to use both English and
Spanish during lessons. The teacher stated that throughout his sixth grade courses, his
students were having a difficult time relating to content and behaving in the classroom.
He noted that the advanced class had many students that were exceptional and excellent
mathematical thinkers that acted completely opposite of their peers. He was not sure why
these students were succeeding when others were not. He noticed many of his students
having difficulty with both mathematics and their behavior in their mathematics
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classroom. He also recognized many of these behaviors, like cheating, fighting, and
rejecting the classroom norms, as possible resistance to content and the school setting
(Personal Interview, March 18, 2009).
Placement in this course was based on the student’s fifth-grade test scores, grades,
teacher recommendations, or participation in a district Gifted and Talented Education
(GATE) program. Students tested into the GATE program during their attendance at one
of the local elementary schools. Over 5,000 students in the district participate in the
program. The goals of this program are to provide students with options and services they
do not have access to while participating in their mainstream classrooms. During
elementary school, students would participate in a pull-out format where they would be
placed in a classroom with a GATE-certified teacher for a certain time period during the
week; this varied by school.
The teacher for the sixth-grade advanced mathematics course at Wolftail is Armel
Valencia. Mr. Valencia is a veteran teacher at Wolftail and a vital part of the mathematics
sixth-grade team. His compassion for his students and their educational success is
foundational in his teaching philosophy and practice. He is a bilingual teacher whose first
language is Spanish. He utilizes Spanish within his classroom daily. He also teaches
music and guitar to his students after school and during lunch.
During data collection, Mr. Valencia was the mathematics coordinator for the
school and teamed with the sixth-grade science teacher to run parent-nights to discuss
issues related to students and their learning, such as curriculum changes in the school,
standardized testing, language usage in classrooms, and student progress in advanced
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classes. He worked closely with all the sixth-grade teachers from across content areas to
make connections for students within his mathematics class. For example, when studying
transformations, he had the students participate in a multiple day lesson with the art
teacher to create tessellations that incorporated the concepts the students were covering
within the mathematics curriculum. During data collection, the school was making a
transition from Connected Mathematics Curriculum to a new Harcourt middle school
mathematics curriculum. By the end of the school year, Mr. Valencia was the only sixthgrade teacher utilizing Connected Mathematics to structure his classroom and pedagogy.
Mr. Valencia had taken the lead on the teacher training and implementation of the
Connected Mathematics Curriculum at Wolftail. It became one of the focuses of his own
studies in education as a graduate student and best reflected his teaching philosophy.
The Connected Mathematics Project (CMP) was developed at Michigan State
University (MSU) and funded by the National Science Foundation. CMP is a research
based curriculum that was “field-tested in diverse sites across the country with
approximately 45,000 students and 390 teachers. Each unit, in both 1991-1996 and 20002006 development periods, went through at least 3 cycles of field testing. A growing
body of Research and Evaluation reports indicates that CMP outperforms non-CMP
curricula on tests of problem-solving ability, equals or outperforms non-CMP curricula
on skills tests, and promotes long term retention” (Connected Mathematics Project,
2006). The project put out a complete middle school mathematics curriculum and teacher
training guidelines under the goal to make all students capable of reasoning and
communicating mathematically.
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Case Study Sample Selection
All five participants were members of the school and district’s Gifted and
Talented Education (GATE) program. The sample consisted of 1 boy and 4 girls; all five
Latino students who self-identified as Mexican American. All five students self-reported
as bilingual students and utilized Spanish within their mathematics class. Two of the five
students were born in Mexico and came to the United States during pre-school. The other
three were all born in southern Arizona. All five have extended family in Mexico and
maintain constant contact with them. This sample was selected based on teacher
recommendation, a year of observations and experiences with the students in the
classroom, willingness to participate, and parent permission. I decided to focus my data
collection toward a smaller sample of case study students because it provided me with an
opportunity to delve into their perceptions regarding their learning, peers, classroom
setting and teacher relationships that would not have been possible with a larger scale
study. Perceptions are personal and are dependent upon on each student’s particular
background and experience (Thompson and Goodvin, 2005). These multi-interpretive
case studies provided an intimate and detailed look at the shared experiences of these five
students.
Timeline
The timeline for data collection was originally set for three months, but time
constraints due to district testing, vacations, and conferences limited collection to just
over one month (Please see appendix A for the complete dissertation timeline and
Appendix B for the School Calendar Data Collection Phases). The main forms of data
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collected were: four student questionnaires, two focal-group interviews, one group taskbased interview, thirteen days of field observations, and student work. Table 1 outlines
each form of data collected and the research question it corresponds to.
Table 3.1: Research Questions and Analysis Matrix.
Research Questions
How do students apply their individual prior
knowledge, experiences, and beliefs to their
situated classroom context and content?
Sub Questions:
a) What are the dimensions that shape student
perceptions and engagement in their
situated classroom context?
b) How do students accept or resist the social
structure and mathematical classroom
norms of their situated classroom context?
c) How does student acceptance or resistance
of their situated classroom context impact
mathematical learning?

2. What role do student relationships with
teachers, parents, other adults, and peers have in
the development of student self-esteem and selfperceptions?

Instruments/
Relevant Data
Focal Group
Interview: 1, 2

Questionnaire:
1, 2, 3, 4
Observations/F
ield Notes

Group TaskBased
Interview
Student Work
Focal Group
Interview: 1, 2

Questionnaire:
1, 2
Observations/
Field Notes

Student Work
Group TaskBased
Interview
3. What makes the relationship between selfperception and (mathematical) learning special to
these Latino student’s
circumstances/experiences?

Focal Group
Interview: 1,2

Task-Based

Possible Kinds of Evidence and Examples
a. Student comments about their likes and
dislikes
b. Examples students provide about
experiences that shape how they do
mathematics or feel about topics.
Students rating themselves or their
experiences as either high or low
Examples of student interactions with peers
or teachers that highlight their thinking or
attitude toward topics or context of
classroom.
Incidences of students resisting or complying
within the class
Student connections between tasks and
everyday knowledge or experiences that
shaped their ability to problem solve.
Student’s critique of an assignment or task
a. Student’s reactions/comments about their
experiences in learning mathematics
b. Student’s thoughts on what it means to be
successful
Students rating themselves or their
experiences either high or low
Students discussing how their parents,
teachers, peers, adults help them with
homework.
Student discussing positive or negative
experiences with teacher, parents, peers in
regard to learning
Work shows student thought process or
writing describes help received.
a. Students recalling help they received or
needed to learn a concept.
b. Relating of tasks to classroom and outside
of school experiences.
a. Examples of student successes or failures
within the context of their school that are
specific to their culture/heritage
b. Examples of language use
Students connecting tasks to culturally
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Interviews
Observations/
Field Notes

Student Work

relevant experiences
a. Examples of students relating their culture
or circumstances to their school context.
b. Students comparing their culture to
students outside their culture/experiences
c. Students comparing their culture against
popular culture
Student reflections that highlight their
experiences/learning as specific to their
upbringing or community as Latino/a

Questionnaires
Four student questionnaires were given to all students (Please refer to Appendices
C, D, E, F). The purpose of administering these questionnaires was to understand how
student’s self-perceptions emerge from student responses to statements about their
learning environment, peer relationships, and mathematics. This format was selected
because questionnaire items are a useful way to get a general sense of peoples’ opinions
or attitudes, which were able to be explored in follow-up interviews. All questionnaires,
except Questionnaire 1, composed of Likert scales; general ratings that ranged from 1
(lowest)-5 (highest) associated students’ like or dislike of a survey item. Time was
allowed for students to explain their responses during observations and focal group
interviews. Due to the sample size, these questionnaires were meant to support and
triangulate case study findings.
Questionnaire 1 was adapted from a CEMELA survey used to gather information
about the student’s backgrounds. This questionnaire asks students to talk about their
language preferences, home life and their perceptions of things they like to do. This
questionnaire took ten minutes to complete. I developed Questionnaire 2 to explore
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students’ perceptions toward mathematics and learning mathematics within their
educational space.
Questionnaire 3 was adapted from the Developmental Studies Center
questionnaire which examines middle school students’ self-perceptions toward school,
academics, and peers (Developmental Studies Center, 2005). The Child Development
Project created this questionnaire on student’s perceptions of peer relationships,
mathematics, teacher-student relationships, language, and academic success, as part of
their self-perceptions research with students and parents. The project was initiated to
identify ways for schools and after-school programs to help students succeed in their
academic pursuits. It was administered to all case study students in the library during
their regular mathematics class time with the teacher’s permission after the focal-group
interviews had been completed.
Questionnaire 4 was provided by the University of Oregon and the Oregon Social
Learning Center (Capaldi, & Rothbart, 1992; Ellis & Rothbart, 2005). This questionnaire
was developed as a self-report measure for early adolescence. The amount of questions
was adapted from the original design to meet the needs of this study. Most selfperception and temperament scales are based on work with infants and adults. At the time
this scale was developed, little work had been done to correlate temperament and selfperception scales to adolescent experiences. The items in the adapted questionnaire that
were used in this study look at specific elements of self-perception, such as, emotion and
self-regulation. All items selected were found statistically significant and valid for the
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University of Oregon and the Oregon Social Learning Center data samples. This
questionnaire was administered after questionnaire 3 on successive days.
Focal Group Interviews
The two focal group interviews were developed in order to get feedback from
students on their responses to the four questionnaires (Please refer to Appendices G, H
and I for interview questions and the interview protocol). Both interviews were
conducted with the five sixth-graders. Students were given an opportunity to discuss their
thoughts and opinions on all questions pertaining to their learning and school
environment. Interviews lasted for one hour and were held in the school library.
Interviews were audio and video recorded in order to have an accurate record of the
student’s discussions.
Group Task-Based Interviews
Students were also given an opportunity to participate in a group task-based
interview. The purpose of this interview was to give the student a chance to work through
mathematical tasks that related to the mathematical standards covered in class while
explaining their thought processes. This type of interview was selected because it
provides students with an opportunity to elaborate on their feelings toward mathematical
tasks, how they think the tasks relate to their classroom learning, what resources they
would use to solve the tasks, how the mathematics tasks relates to things they do outside
of school, and what types of strategies they apply when they are solving these problems.
Eleven problems adapted from the NAEP by the classroom teacher and me, were given to
the students in an hour long interview (Please refer to Appendices J and K for interview
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prompts and tasks). The interview was audio and video recorded in order to have an
accurate record of the student’s discussions. Student’s work on the tasks was also
collected.
Classroom Observations
Thirteen classroom observations were conducted during the mathematics blocks
of the sixth-grade class, for roughly fifty minute periods of time throughout the data
collection time period. Field notes were taken at each observation. Days and times of
observations varied with the school schedule (Please refer again to Appendix B for
specific dates); these days were selected because of both scheduling limitations and
school activities. The purpose of these classroom observations was to look for instances
of student resistance and compliance as they occur during mathematical tasks.
Student Work
Student work, such as mathematical problems, journal writing, or reflections were
collected during observation times. Student mathematical notebooks for the semester
were also photocopied. The purpose of collecting student work was to provide insight
into student’s actual academic and cognitive skills. This allowed for comparisons to be
made between the survey self-reporting and the student’s comments during the focalgroup interviews.
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Undergraduate Research Assistant Field-Notes
During data collection, a Spanish speaking CEMELA Undergraduate Research
Assistant was also present in the classroom as part of a larger project for the center4. She
helped record interviews and to take additional field notes during classroom observations.
She was aware of the case study students but was not limited to spending her time with
just them. She was asked for copies of her notes about the classroom and students. At the
time of data collection, the undergraduate was in her junior year at the University of
Arizona and was a Mathematics education major. Her field notes provided a means of
comparison for my own field notes and accounts of the classroom activities and student
behavior, which supported the triangulation and reliability of the classroom observation
data.
Teacher Feedback
Teacher feedback was also collected in support of the triangulation and reliability
of the classroom observation data. The teacher provided his own comments on how he
thought his lesson went after each observation. He also provided feedback on incidences
of student behavior, explanations of mathematical thinking and student work, and
insights into student academic and personal background information. This feedback
provided me a third party perspective on the events I was observing and offered another
means of comparison to my field notes.

4

The URA is part of the Student Learning Group in CEMELA that was doing research with Task-Based
interviews at local middle and elementary schools. Her participation/observations in this class were part of
that project.
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Methods of Data Analysis
Constant-Comparative Method
Data collected in field notes, focal interview transcripts, and questionnaires were
analyzed using an ethnographic and constant comparative method in order to develop
both descriptive and categorical themes and relationships. In keeping with the constantcomparative foundations of grounded theory, alternate phases of data collection and
analysis were utilized (Glaser, 1992; Glaser & Strauss, 1967; Merriam, 2001; Strauss,
1987). New data collected from observation, interview and discussion was constantly
compared to information collected to continually refine and guide observations,
interviews and activities (Please refer again to Appendices A and B for a detailed version
of the analysis timeline).
Two levels of analysis were utilized; the first was a basic level of description and
the second was category construction. The descriptive account of data provided the
narrative meaning of study phenomenon while the categorical construction allowed for
the development of themes and patterns across the various types of data (Merriam, 2001).
The unit of analysis for this study was considered to be “any meaningful (or potentially
meaningful) segment of data”; it was as small as a single word phrase or utterance and as
large as an interview segment or page of student work (Merriam, 2001, p. 179). The
development of categories or themes began by initially reading through the data and
identifying important or striking pieces of information. These pieces of information were
tracked using Microsoft Excel spreadsheets. Once these pieces were isolated the data was
read through again to identify supporting data and links between sets of data. Once links
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were established, arguments for their presence were developed to help provide
explanation for that particular piece and its place in the larger context of the study. Once
all of these arguments were developed, I was able to begin developing theories and
building models to explain what I was seeing as a means to answering research questions.
The table below highlights the process I utilized:
Table 3.2: General Phases of Data Collection (Adapted from Merriam, 2001).
PHASE 1
Identify units of
data

PHASE 2
Category
Development
(Using data from
Phase 1)

PHASE 3
Linkages
(Using information
from Phase 1 and
2)

PHASE 4
Models/Theories
(Using information
from Phase 1, 2
and 3)

Examples:
a positive or
negative comment
about a
mathematical
algorithm
or mathematical
experience

Examples:
Student Peer
relationships
Teacher-Student
relationships
Mathematical
reasoning
Student compliance
behavior

Examples:
Students relate
learning to positive
experiences
Relation of home
learning to
academic
performance
Relation of student
behavior to overall
mathematical
experiences

Examples of Data
Forms:
Student work
Interview
transcripts
Video footage
Questionnaires

Examples of Data
Forms:
Multiple utterances
Multiple uses of a
type of algorithm
Multiple incidence
of a type of
behavior

Examples of Data
Forms:
Connection of
multiple utterances
to student
preference toward
content
Connection of
incidences of
behavior to
relationships with
peers

Examples:
Students’ behavior
complies with
classroom rules
when their
academic interests
are met.
Students perform
higher on content
tests when
provided time for
exploration and
reflection.
Examples:
Numerous
examples/links are
found that show
students are more
engaged when they
are interested in the
mathematical task.
Numerous
incidences show
that when students
are placed in
cooperative groups
that do not include
their friends, they
tend to perform
better.

PHASE 5
Answers to
research questions
(Using information
from Phase 1, 2, 3
and 4)
Example:
Students resist
classroom spaces
that do not utilize
first language

Example:
Student interviews
and questionnaires
show that academic
learning is more
significant to
students when it
utilizes their home
language.
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Questionnaire Analysis
The second questionnaire was analyzed using summative statistics only; for
example, how many students agreed or disagreed that they like mathematics. These items
were developed to provide students an opportunity to reflect on their perceptions about
mathematics.
The fourth questionnaire analysis was done in the same manner as the Oregon
Social Learning Center (Capaldi, & Rothbart, 1992; Ellis & Rothbart, 2005). Scoring
rubrics and statistical comparison values were provided by the center for data analysis.
The questionnaire incorporated reverse items to help establish reliability of student
responses; which meant that the majority of questionnaire items had multiple statements
that students responded to by scoring each statement with a value of 1 to 5. Statement
values ranged between responses like 1 = disagree a lot, 2 = disagree a little, 3 = neither
agree, or disagree, 4 = agree a little, and 5 = agree a lot, or 1 = not at all sure, 2 = mostly
not sure, 3 = sort of sure, 4 = mostly sure, 5 = very sure. Once values were inputted into a
Microsoft Excel spreadsheet, the reserve score items were revalued. Scale scores
represent the mean score of all applicable scale items. Scale scores were computed by
the following method:
1.

Sum all numerical item responses for a given scale. Note that:
a)
If an item is omitted, that item receives no numerical score;
b)
Items indicated with an R are reverse items and must be scored in
the following way:
5 becomes 1
4 becomes 2
3 remains 3
2 becomes 4
1 becomes 5
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2.

Divide the total by the number of items receiving a numerical response.
Do not include items receiving no response in determining the number of
items. For example, given a sum of 16 for a scale of 6 items with one item
receiving no response and 5 items receiving a numerical response, the sum
of 16 would be divided by 5 to yield a mean of 3.2 for the scale score
(Capaldi, & Rothbart, 1992; Developmental Studies Center, 2005; Ellis &
Rothbart, 2005).

Scales are scored such that a high score on a scale indicates that the individual is high in
that attribute.
Questionnaire 3 also incorporated reversed score items. The item scores were
calculated using the same method described above for Questionnaire 4. Results from
questionnaires were used to triangulate field notes, student work, and transcripts and
video of focal and task-based interviews. Data was also coded for discrepancies and
evidence of support for questionnaire results in student utterances and verbal
descriptions.
Student Work and Mathematical Tasks
To analyze student’s mathematical work and their response during the groupbased mathematics task interview, I used the socio-cultural approach implemented by
Campbell, Adams and Davis (2007) when determining cognitive demands of
mathematical tasks for English-Language Learners. It was more important to the goals of
this study to focus attention on understanding the underlying issues related to student
perceptions toward mathematics than on whether the tasks was answered right or wrong.
Their approach is a holistic look at all of the factors that impact student’s problem
solving abilities. They state that:
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Life experiences, language, cognitive processes, and knowledge of and the ability
to apply mathematical content all interact in the solution process (Cai, Jakabcsin,
& Lane, 1996; Kastberg, d’Ambrosio, McDermott & Saada, 2005; van
Merriënboer & Sweller, 2005; Silver, Shapiro & Deutsch, 1993). We can think of
the problem-solving process as starting with the establishment of a problem space
in which the cognitive work on the problem is completed. A problem solver
begins with an observation of the complexity of the cognitive demands of
interpreting and understanding the problem and the testing situation as the
problem is read for the first time. Past experiences with testing situations interact
with the awareness of cognitive processes and mathematical language structures
to influence a decision to control the cognitive load (p. 9).
Figure 3.1: Meta-reflective interactions in the problem space (Campbell, Adams and Davis, 2007 p.
20)

Campbell, Adams and Davis (2007) highlight the figure above to illustrate the magnitude
of factors that influence student mathematical thinking and their work. The framework
has four components: “(a) mathematical content; (b) mathematical and cognitive
processes; (c) mathematical and contextual language; and (d) cultural/ life experiences”
(p. 20). The framework was created for teachers. It was meant to help teachers identify
the context, language, cultural connections, prior student experiences, cognition, and
mathematics content inherent in the mathematical problems they were using in their
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instruction. Researchers felts that if teachers paid attention to these elements they would
have a better understanding of what and how their students were learning mathematics.
The following chart was adapted from Campbell, Adams and Davis (2007) to highlight
the key questions I asked and coded for when analyzing student work and mathematical
task responses.
Table 3.3: Framework for Planning and Reflection on Mathematics Instruction, adapted from
Campbell, Adams and Davis, 2007.
Component B:
Component C:
Component D:
Framework Component A:
Mathematical and
Mathematical and
Cultural/Life
Component Academic Content
Cognitive
Contextual Language
Experiences
Processes
How experienced
What mathematical Did the students’ prior
What knowledge of
Focus
were students with
processes were
experiences include the cultural or life
Questions
needed and how
development of
mathematics
experiences was
concepts and
experienced are the mathematical language
needed to
procedures?
students at using
and the development of understand the
them?
the reflective and
How experienced
problem statement?
command functions of
were the students
What cognitive
What connections
with concepts from
processing skills
natural language in the
needed to be made
were needed?
learning of
other content areas,
between the
mathematics?
such as science and
What cognitive
mathematics of the
social studies that are skills were
Does the language used classroom and
required?
employed?
in the problem
student experience?
What mathematical statement or instruction
issues occurred?
correspond to the level
of English language
development of ESL
students?
Are there words that
have specialized
meanings in
mathematics that have
different meanings in
natural language?

Student responses to mathematical tasks and on classroom based assignments
were logged with my responses to the questions in the framework in a Microsoft Excel
spreadsheet. Other student comments made during interviews or classroom observations
in reference to their work or mathematical tasks were also noted. Once student work and
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tasks were analyzed within this framework they were compared to findings for all other
forms of data and then recoded for connecting trends or patterns.
Case Study and Multiple Case Study Analysis
Each of the five case studies began with a straight forward descriptive narrative of
the student that included both data from qualitative sources like observations and
interviews and quantitative elements from questionnaires and student work. The focus of
each case was the student as an academic learner and member of the advanced
mathematics classroom. Once the narrative was written the phases described above were
employed. Patterns were highlighted across case studies. Patterns were entered into a
Microsoft Excel spreadsheet in the form of a word tables and tally tables to highlight
connections between cases and multiple forms of data (Stake, 2006; Yin, 1984, 1994a,
1994b, and 1997).
Coding
Coding was done at two levels following the constant-comparative method
described above (Please see Appendix M for Code Index). The first was open coding of
all individual pieces of data and culmination of data in the case study format. This was
done again to identify various units of analysis. I used Strauss (1990) definition that this
was an unrestricted coding of data. Once this coding was established the second level was
completed, which was an axial coding around several categories or themes that arose
from the data. Codes were also created using research study questions, theoretical
frameworks, and categories that developed out of open coding in order to address all
possible interpretations and theories.
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Validity/Feasibility
A key component to the successful completion of the data collection was to gain the
trust and cooperation of students and parents. For this reason, I spent the first half of the
2008/2009 academic year observing and working with these students and the classroom
teacher so that they were comfortable with me and aware of the importance of their time
and participation in this study. I also attended special meetings held for parents by the
classroom teacher and his science team colleague to meet parents and introduce them to
the goals of this project. The time spent building rapport with students and their parents
helped me gain access to student perspectives and insights on class activities and
communications. The use of triangulation, prolonged investment in time spent with
students, and multiple opportunities provided for students to reflect and debrief on
activities and feelings helped provide reasonableness to the findings. Focal-group
interviews also provided a space for students to add any comments they had on their role
in their classroom community. The duration and success of this study required both
cooperation and commitment of the classroom teacher, students, and the students’
parents.
The timeline for study was 9 months; this provided just over a month for data
collection (please refer to Appendix A again for timeline). The constant comparative
method, again, benefited this study because it allowed the data to be continually reshaped
and reorganized throughout data collection and analysis, instead of clumping the analysis
at the end of the study.
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Ethical Issues/Role of Researcher
The role of the researcher was to maintain good communication with subjects
and to protect the identity of study subjects by providing anonymity. Pseudonyms were
used for all individuals participating in the classroom environment. All regulations and
requirements of the University of Arizona Human Subjects Protection Program were
followed to the letter during the course of this study. According to Merriam (2001), a
good communicator establishes rapport, asks questions, and listens to their subjects. The
researcher and assistant were the primary instruments of data collection during focalgroup interviews and observations. Confidentiality of student responses and feedback
was crucial to maintaining student interest and trust.
It was also critical not to perpetuate the stereotyping of the minority youth
participating in this study. To keep this from happening, counter examples of student’s
progress and non-resistant behaviors were also included in the study. It was as important
to understand student strengths as much as their struggles in order to gain a complete
perspective of this classrooms context.
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CHAPTER 4: FINDINGS
This chapter is broken into two parts: case studies and the multi-case study
analysis. Part I begins with details about Mr. Valencia and his advanced sixth-grade
classroom. Included in this section are the five case study students’ descriptive narratives.
Each student narrative offers details about the students as mathematics learners, with the
student reflections on their feelings and attitudes toward their teacher, school, and peers,
and their own thoughts about their learning. Part II highlights the themes and
relationships that came out of the cross case analysis of the case study students and other
study data, like the task-based interviews.
Part I - Case Studies: A close look at Mr. Valencia and the five case study students.
Mr. Valencia was a central component to learning in the sixth grade
advanced mathematics class.
Student ability to communicate mathematically was something that Mr. Valencia
saw as an area of difficulty for all of his students whether they were labeled as advanced.
He stated that for his students mathematics serves a purpose as “part of their formal
schooling, but also a subject where they learn another language and another way of
thinking” (Personal Communication, March 18, 2010). In discussion with students he
conveyed his view for mathematics as a method of communication, a way of thinking,
and that its purpose was to understand the world from multiple view points. He stated that
students “needed a chance to utilize their ability to reason and write about their thinking,
which Connected Mathematics gave them the opportunity to do” (Personal Interview,
January 29, 2009). He preferred CMP because the curriculum focuses on building
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students’ understanding and use of vocabulary, representations, resources, mathematics
tools and techniques, and problem solving strategies that are central to mathematics as a
discipline. Mr. Valencia’s favorite components of CMP are the variety of instruction
techniques he can incorporate into his lessons and the use of guided inquiry.
A typical day in this advanced sixth grade mathematic class emphasized student
centered interactions.
Students were active participants in their learning and their interactions with their
teacher, peers and curriculum varied among each individual student’s experiences
(Bruner, 1985; Cobb, 1996; Lave &Wenger, 1991). When working with the students in
this classroom it was frequent to see them working in cooperative groups. Students, apart
from Ruben (please see pages 87-90 for his descriptive narrative), reported a preference
for the groups because of the help they received from their peers. Students also
commented on how much they liked using the Smart-board in the classroom and would
race to finish their work so that they would be able to present their solutions to the class
on the Smart-board. The following table shows a typical classroom interaction between
students, one that Valeta (please see pages 81-87 for her descriptive narrative), also
alluded to in a personal interview in regard to how she likes to spend her class time.

70

Table 4.1: Positive Peer Interaction, details taken from classroom observation field Notes on May 12,
2009 and a personal interview with Valeta on May 14, 2009.

Classroom Observation Field Notes and
Personal Interview
Tasks: Working on percentages and dividing
fractions (Review)
Students: Working in groups or pairs to solve
problems in a worksheet.
Mr. Valencia: Moved through the class working
with different groups.
I noticed again today that Valeta and her group
mates competed on who could finish the problems
faster. They broke into two pairs and would stop
after finishing a problem to compare answers.
They were using white boards to work the
problems out on.
Valeta and Male partner, S1 rushed through the
problems, Valeta did most of her work on paper
and S1 did the work in his head. (He got the
answer wrong as often as he got it right) When
students were getting close to finishing a problem,
Valeta and S1 would start prompting female
student, S2, and second male student, S3, for the
answer. Often S2 and S3 would already have the
answer and be waiting on the other two to finish.
They would say the answers aloud, directed
toward Valeta and S1 while they worked, but not
loud enough to reveal the whole answer to them.
For the last five problems the rush to finish has
resulted in both pairs getting the problem wrong;
which they realized when comparing their
answers. To this result they would laugh and
rework the problem again. It usually only took one
redo to fix the mistake, most mistakes were minor.
At one point, S2 and S3 had the correct answer on
their white board again before Valeta and S1. S2
said “But it’s _______!” and S3 said, “But they
have to have it too!” I noticed that Valeta was
looking at their white board, laughing after
writing their solution on her board. S2 and S3
laughed and called her a cheater. Students then
went through the work on S2 and S3’s board to
check that it was correct.

Observer and Student Comments

Observer’s Comments:
While watching this group and
neighboring group work on the same
tasks, it was clear that the competition
that the students brought by
themselves to the assignment made it
much more enjoyable for them. They
were one of the only groups to finish
with the majority of problems
correctly. They were also one of the
only groups to maintain engagement
throughout this portion of the lesson.
Valeta’s critique of this episode:
We do that a lot. It is fun and we can
go really fast. Mr. Valencia doesn’t
mind as long as we all know how to
solve each problem and we don’t get
too loud. Sometimes we finish early
and can start our homework or finish
other assignments we were missing. It
is fun to work like this and then show
the class on the Smart-board.
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This interaction was created by the students. Mr. Valencia had planned for groups to
work through problems together, but reported being unaware that the students would
create a competitive game-like activity which he fully supported. After the students
finished their assignment, Valeta and S3 were able to share two solutions on the Smartboard. This same group dynamic was not shared in all of the other groups or pairs. For
example, during this same episode, Ruben finished his assignment quickly and alone,
moving onto his homework. S1 was his usual partner but for this assignment S1 preferred
to work with Valeta’s group, which was fine with Ruben. Maria and Veronica (please see
pages 91-95 and 95-98, respectively, for their descriptive narratives), selected groups that
were not engaged in the tasks, with Maria stating early on that “I like review when I can
do it by myself.” In this case, she and her group struggled to finish because they could
not maintain the same level of engagement and spent more time on each problem.
Veronica’s group did not complete the first three problems because they spent the
majority of the class time talking about a television program they had watched the night
before. They were observed to work or pretend to work when Mr. Valencia walked by.
Mr. Valencia acted as a social broker for student interaction.
Mr. Valencia often tried to set a learning pace for students so that they could have
a chance to figure problems out on their own. Many of the advanced students often took
over conversations or moved the classroom pace quickly. For example, during a follow
up lesson, Maria asked Mr. Valencia if she could go around and help students who did
not understand the bell work question he posed to them. Mr. Valencia responded
(Observation Field Notes, April 27, 2009):
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1. Mr. Valencia: “You? No.,” (In a playful tone with a smile on
his face)
2. Maria: No one understands the question. (She stated louder,
over the classroom group conversations and standing up)
3. Mr. Valencia: Understanding the question? (to the class) Who
doesn’t understand the question?
4. Male student: “Me!” (joking and shaking his head)
5. Mr. Valencia: (Shrugging his shoulders to Maria). See they
know. Let them try to figure it out.
6. Maria: Fine then (Sitting down)
For Mr. Valencia, this exchange informed Maria that the students could handle the
question without her help. After Maria sat down she was observed working on problems
alone. From Maria’s perspective, the example may reflect a negative interaction with her
teacher. From Mr. Valencia perspective, this interaction may exemplify a typical
classroom management technique to keep Maria from taking thinking time away from the
other students. Joking was commonly observed in this class.
Following this exchange, Maria was actively engaged again with her peers by the
next section of the lesson and helped her group mates with their tables’ tasks. The next
day, Mr. Valencia announced to the class that, “If you’re lucky enough” he may be
teaching them again next year for the seventh grade. Maria said, “Unfortunately,” looking
directly at Mr. Valencia with a big smile on her face. He replied with a smile, “okay,
Unlucky enough” (Field Notes, April 28, 2009). In this joking exchange Maria was now
the one initiating the interaction.
Helping students gain access to content knowledge was challenging for Mr.
Valencia.
For many students, getting involved in the content was difficult. According to Mr.
Valencia, “many preferred drill activities and were lost in more discovery learning
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activities because they had not experienced this type of learning in mathematics before”
(Personal Interview, February 10, 2009). The table below illustrates some examples of
these issues.
Table 4.2: Interactions related to classroom management and student engagement (Field Notes,
February 28-May 18, 2009)

Interactions
1. During the transition into Problem 1.2 from the Bits & Pieces exercise, Mr. Valencia
asked the class, “Alguién sabe cómo se dice fifth en español?” (Does anyone know
how to say fifth in Spanish?) The students shouted out “quinta" and “quinto” and Mr.
Valencia said it was quinto. He asked about fourth, and most of the students knew
that it was cuarto. Ruben asked how to say 11th. Mr. Valencia said “onceavo” and
then explained how to say numbers bigger than 10. After the students moved on to
problem 1.3, Mr. Valencia had to stop them for a second to talk about voice level.
He said, “Maria, will you give me an example of voice level [VL] 1 while talking
with S6?” Maria talked to S6. To the class, Mr. Valencia said, “Can you hear
anything?” The students said no, and some shook their heads. He asked S8 (another
male student) to do the same. He asked S1 to read something, and he did, and Mr.
Valencia said, “That’s about a 3….” S1 read quieter”. Mr. Valencia then said,
“That’s about a 1. It’s a whisper. Let me talk to S2” and demonstrated VL 1. He
asked the class if they could hear, and some said yes, but most said no. Later, at the
end of class, Mr. Valencia told the students that he was “amazed that we did not get
to do much on the problem- I thought at least half….we’ve been wasting time with
classroom management and stuff….”
2. Mr. Valencia said they measured height (while stretching his arms vertically) and
arm span (stretched his arms horizontally). He said, “Now, now, now, listen up”
with his hand in the air. A female student S9, sitting in the front of the classroom,
took out Halloween stickers, and a girl at the table said “Dame uno….pero un
bonito, no feo” Give me one….but a pretty one, not ugly and got up to pick one up.
3. In another lesson, Mr. Valencia stated to the students “Let me know when you’re
ready” and the students kept making noise. He sat on his stool at the front of the
room and said to the class, “Answer me honestly- do you guys behave this way in
the other class?” Some students yelled out answers. Mr. Valencia instructed them to
raise their hands, “let’s follow a procedure here.” Ruben shared that they had been
asked that question before. Mr. Valencia replied that his comment was “interestingso other teachers are concerned- let’s talk about this.” Throughout the discussion
(and the class period) when Mr. Valencia would talk, he would hold up his hand.
4. Mr. Valencia said to the students that if the curriculum was too easy, he could push
it, but he thinks the problem is that the students were getting too “comfortable,
confident, I don’t know what.” One girl singled out S4 (by his full name) as the
problem in front of the class. Mr. Valencia replied that wasn’t true, that it was the
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whole class. He said he was concerned that the students didn’t seem to be taking the
class seriously and that he doesn’t want any noise at all, but he wanted the talking to
be about math. He said he would want S2 (who was sitting at the front right corner
of the room) to be able to communicate with S8 (back left corner) who could
communicate with S4 (back right). “This is not about discipline; it’s about learning
and communicating,” he explained to the students. And went on to say that detention
and referrals (some of their suggestions for what the “next step” would be for
continued misbehavior) aren’t his job. Then he moved on.
5. S6 drew the first square in red marker, and shaded in the top two rows with yellow
marker. She asked Mr. Valencia, “When it says area, does it mean that (pointed to
the empty section) or that (pointed to the shaded region) area?” Mr. Valencia told
her it was the shaded region. Her partner figured this out on her own. Both girls
came up with 20/100 for the fraction. Her partner asked S6, “How do you get the
decimal?” and she replied, “Don’t ask me these questions. You’re getting too
mathematical on me.” Then they started talking about the assembly because neither
knew. Mr. Valencia heard them, and told them not to get distracted talking about
something else. He said thank you to the girls when they asked Maria to help them
figure it out.
Visual observation showed Mr. Valencia had established guidelines for student behavior
with visuals posted all over the room. These examples of Mr. Valencia’s classroom
management were recorded toward the end of the academic semester. He continually
reinforced how he wanted students to participate in class throughout the year. He
questioned the students on their behavior and let them know how he felt about their
“communication” problems. In example four, S4 is singled out by a peer as the class
problem. Mr. Valencia was quick to redirect it back on the class as a whole, but the
student was already identified to his peers as a problem. High levels of noise and poor
attention were issues throughout observations which had also been a criticism of the
CMP curriculum. Many teachers commented that the curriculum provides students with
too much freedom in class which can counteract classroom management. However, CMP
is endorsed by Mr. Valencia with him sharing that he is not afraid to let his students have
freedom to direct themselves in the class, though issues like those above do arise.
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Spanish was a tool for communication during mathematical learning.
Mr. Valencia spent a great deal of time using Spanish as a resource for his
students. Students utilized Spanish independent of Mr. Valencia’s prompts. Many female
students, like Juanita, would talk aloud to themselves in Spanish as they worked through
problems. The table below shows some examples of students interacting with Spanish in
the classroom.
Table 4.3: Language Interactions (Field Notes, February 28-May 18, 2009).

Language Interactions
1. Mr. Valencia brought the class together and asked how you would add or take away
numbers in the set in order to keep the median the same, increase its value, or decrease
its value. He said “decrecer” and “decrease” have the same Latin root, and that “Math
is very convenient for us” because the Spanish roots are similar. “It is important to
know both.” He asked the class, ¿Qué hicieron para que la media aumentara?” (“What
did you do so that the median would increase?”) Maria began to answer in English,
and Mr. Valencia asked in Spanish, “Can you say it in Spanish?” She tried in Spanish
and shared her method for making the median decrease. Juanita corrected her, out-loud
but again not enough to command attention over Maria. Mr. Valencia said he wasn’t
sure if her method worked, and then said “Okay, you were confused. Aumentar,
incrementar.” Maria thought that “aumentar” meant “to decrease.”
After class Mr. Valencia explained that now that the students have the concept in
English, he is going to start pushing Spanish. He wants the students to get the concept
in the strong language first (“And they are pretty strong in English”) and then
introduce the Spanish (“their first language, for most.”)
2. “Saca una hoja limpia y prepárate para tomar notas del siguiente video.” (Take out a
clean sheet of paper and get ready to take notes on the following video.) The URA
asked a student “when did Mr. Valencia start to write the directions in Spanish?” He
said, “Today.” Mr. Valencia asked a question and S3 explained that it’s because they
describe the same part of the whole, which was nearly verbatim what the video had
said. Mr. Valencia explained that the Latin root “equi” in Spanish changes to “igual.”
“Fracciones equivalentes…” He said that this was another important point that he got
from the video that you can use.
3. Juanita asked Mr. Valencia about ¾ - N = 17/12. Mr. Valencia wrote it up on the board
and had the students discuss it. The students talked him through N= 3/4– 17/12. He
asked: Why is this legal? It’s part of the fact family. He said something about a
variable. S4- “So it’s like language arts?” Juanita said there was vocabulary in
everything. Mr. Valencia said “sometimes words are different in language arts and
math…for example, table like mesa and in math a table is like a chart.
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Throughout the case study examples Spanish was treated positively. Mr. Valencia made a
big deal about letting students know that Spanish is important and useful. Example 3 also
highlights how words in mathematics can be different from their use in other contexts. He
also used Spanish in both written and spoken forms; which for many students is difficult
because they do not read or write in Spanish. For example, Veronica stated in her task
based interview that she does not read Spanish because everything she does at school is
in English and that she does not read or write it at home. Mr. Valencia also did his best to
identify the roots of words and their connections between languages.
The student selected seating arrangement was an integral part of Mr.
Valencia’s teaching style.
Almost weekly, the seating arrangement in class was changed. Mr. Valencia said
this was to keep students working with different people and to help handle the noise
level. This class was right after lunch and the students were always energetic and restless
when they came into the room. There were no assigned seats. If pairs or groups became a
problem, they were moved for that class period. Seats were also arranged so that Mr.
Valencia could emphasize different types of working arrangements, like group work, peer
work or individual work. Individual work was mostly used if a student selected individual
work or if it was a testing situation. Quizzes were generally done in groups or pairs.
Student selected seating often lead to classroom management and student engagement
issues. He was good at redirecting students’ attention and participation. He also reserved
the right to move anyone that became disruptive or could not concentrate.
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Student selection did not seem to be gender focused but mathematically focused.
Groups were not exclusive to their peers. Students sat where they felt comfortable and
where they could get the most help. For example, when faced with a large multi-part task,
a group of four girls, that remained a group throughout the year, including two case study
students would rearrange their seats to include a set of boys that consistently sat in the
front of the room (please see the figure 4.1 below). By putting the tables together the
students could assign pairs to each part of the task and then discuss each other’s findings
as a group. When asked why they would work with the boys Valeta stated “they are smart
and they work well with us. They show us the steps they found the answer with not just
the answer” (Personal Interview, February 3, 2009).
Figure 4.1: One classroom seating arrangement used throughout the year.

Seating arrangement for Juanita and Valeta’s group (Girls red circles, Boys blue circles).
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Case Study Students’ Descriptive Narratives
Juanita
Juanita is the younger of two children and reported having an older sister. She
was classified as formerly-ELL and still a FLOTE.5 She preferred to speak both Spanish
and English in class when allowed. At home Juanita said that she mostly speaks Spanish
with her family. Juanita is always with her friends who have the same classes as she does.
Her group of close friends consisted of four girls who were all bilingual and were all high
academic achievers. She enjoyed playing sports like volleyball and taking care of her dog
when she is not at school. When asked what kind of things she is good at, Juanita replied
“I’m pretty good at reading. What makes me good at reading is that I like to read”
(Questionnaire 1 Response, April 23, 2009). Juanita’s least favorite subject in school was
science because she had a hard time understanding it; however, she wanted to be a
veterinarian so she knew she needed to work hard to do well in sciences. One of her
troubles in science was that she does not get to use Spanish more often in class, because
the science teacher, a veteran female teacher who spoke Spanish, did not support the use
of Spanish during class. A following up conversation with the science teacher revealed
that she had one of the largest sets of ELLs across the three grade levels in her sixth grade
science class. The ELLs made-up the majority of her classes and many were two grade
levels behind their peers, like Juanita. The teacher felt that “using English as much as
possible is beneficial to these students because other courses allow them to just speak
Spanish and it keeps them farther behind” (Personal Interview, April 28, 2009).

5

First language other than English.

79

One of Juanita’s tools to do well in science even though she could not use Spanish
was her understanding of mathematics, which she remarked is one of the things she will
need to know to do well in a science intensive major in college. Juanita enjoyed school
and she loved mathematics; in her Questionnaire 2 responses she listed mathematics as
one of her strengths. She liked her mathematics class and how it was taught. She enjoyed
working with other students and utilizing mathematics outside of school. She felt
comfortable in her mathematics class and with her mathematics teachers. One of her
favorite things in her mathematics class was that she can speak both Spanish and English.
She responded on her survey that she felt her teacher thinks she is a successful students
and that he wanted her to get good grades. She also responded that her classmates seemed
to have trouble with basic mathematics and they often would say they do not like it. The
thing she liked least about school is learning straight from textbooks. She stated “I don’t
like learning from textbooks only because it sometimes gets boring (Questionnaire 2
Response, April 24, 2009). One of the reasons why she liked her mathematics class so
much is that Mr. Valencia used many different techniques to help students learn, Juanita
stated that “I never have a problem asking for help because he is always ready to help. I
feel comfortable in my math class and I feel good when I am in this class” (Questionnaire
2 Response, April 24, 2009). Juanita was an extremely quiet student who had to have
every detail correct and in place in her work. She and her group of friends always sat
together in a row of desks in the center front of the classroom. They liked this spot
because they are close to the board and their teacher. Of the group of four, Juanita was
the quietest and usually relied on Valeta to ask the teacher or their classmates’ questions.
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Juanita’s favorite piece of work was a classroom activity where the students were asked
to use rectangles to solve multiplication of fractions. Juanita and her group of friends
liked this activity because it was hard for them to visualize the multiplication of fractions
in this manner. They were familiar using the calculations, not arrays.
Figure 4.2: Juanita’s work on multiplication of fractions with rectangles.

Another aspect of mathematics that Juanita enjoyed was the time she got to spend doing
mathematics in other classes. For example, Juanita remarked, “we got to do the
tessellations with the art teacher that was so cool. Mine turned out great and I got to put it
on the student work board. It was fun to use measurement and symmetry in both classes”
(Personal Interview, April 28, 2009). Juanita, like the rest of the case study students,
loved to be challenged to think in new ways which was something that mathematics and
reading new stories gave her.
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Valeta
Valeta could also be quiet at times but seemed to have no problem voicing her
opinion about an answer to a mathematics tasks in class. She is the younger of two
children. She reports liking when her older brother helped her with her homework. Valeta
was born in Mexico and came with her family to the U.S. when she was in preschool. She
was reclassified as formerly-ELL, classified as a FLOTE student like many of her peers,
and uses both Spanish and English at home. Valeta also enjoyed when she was able to
use both languages in her classes. She stated that “it is easier to use both because I know
some words in English and some words in Spanish, when I can only speak English, it is
harder for me to remember the right words” (Group Interview, May 7, 2009). Her
favorite things to do outside of school were to play sports and spend time with her dog
Pablo. Valeta felt that she is pretty good at art, she stated “I have a passion for it and I am
not bad at it” (Questionnaire 1 Response, April 23, 2009). Her least favorite thing about
school was reading out loud because she felts her voice was too loud and when she gets
nervous, it squeaks. She practices reading from magazines to her friends so she won’t be
as nervous in class.
Valeta loved mathematics and was often in her mathematics class during lunch to
help setup the bell work or activity for that day. To Juanita and the other two girls Valeta
sits with, she was their leader. Her peers waited for her to finish an activity so they could
check their work, or to see how she would approach a problem. According to Mr.
Valencia, “Valeta is one of my students who is not resistant to new ways of looking at
math. She loves the challenge and will do a problem numerous times in many different
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ways to see the variation that exists in just one problem. Her only problem is when she
works with fractions. She uses such big numbers and won’t reduce them” (Personal
Interview, April 27, 2009).
Figure 4.3: Valeta’s work on reducing fractions.

As you can see from the example above, Valeta’s work can become complicated to read
and work with. This is something she herself saw as a problem. Her organization with
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concepts like fractions can get messy and she stated “I am not sure just how to reduce
them in the beginning so it is easier for me to work on larger numbers and then reduce at
the end” (Group Interview, May 7, 2009). But, this does not slow Valeta down; she still
managed to get straight A’s on the majority of her assignments. She, like Juanita, loved
her mathematics class.
In her responses to Questionnaire 1, Valeta stated that she wanted to be a fashion
designer when she gets older and that mathematics is going to be important to her work.
She wrote “mathematics will help me with my measurements so the clothes will fit right
and people will like them” (Questionnaire 1 Response, April 23, 2009). Valeta felt she
was ready for Algebra and looked forward to high school mathematics. She had a
positive attitude toward her school and teacher. She responded on her Questionnaire 2
that she felt her teacher thinks she was a successful student because she worked hard for
many things in mathematics, and that she knew her teacher wanted her and her
classmates to get good grades because of how hard he worked to teach them. She
responded that she liked school because it is one part of her life that she would not want
to get rid of. She liked how her classes were and the resources she got to use. In her
Language Arts class she was asked to write a letter that described her favorite teacher to a
friend. Figure 4.4 highlights her letter:
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Figure 4.4: Valeta’s Letter (Includes word processed version is also included which maintains
original spelling.)

Valeta
4/15/2009 Language Arts
My Favorite teacher P.g. Valeta

Valencia

Ms. (Teacher) is not
only a P.E. teacher, shes a friend
you can talk to and she will
listen. Ms. (Teacher) is always
chearing us up even when we
can’t be more cheerful. You can
tell her scerects, you can get very
attached to her. Ms. is unique
She has a special way to be your
friend. We have a bunch of fun in
her class. trying hard and having
lots of fun playing activities. No
one can ever replace Ms.
(Teacher)! She’s the best!
Mr. Valencia is a great
math teacher. He’s an astonishing
teachere, he listens to you and
gives you good edvice! I had
some struggles in math them Mr.
comes and helps you learn it. He
makes math easy. Mr. is someone
you can share your secrets and
feelings with. This year has been
Really fun, and exciting with Mr.
Valencia.

Valencia
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From the letter it is clear that Valeta appreciated the help and support of her teachers; as
well as, knowing that they were there to listen to her when she needed them. Valeta
responded that her classmates struggle with basic mathematics and that they have trouble
working together. In the focal-group interview, Valeria stated, “some just don’t want to
get it. They prefer to sit there or bother others. Some are just afraid to ask for help
because they feel stupid. In math, it is harder for them to get away with not doing
anything because Mr. Valencia checks in with everyone and makes sure to spend time
with those he knows are having trouble” (Focal-Group Interview, May 7, 2009). One
thing that Mr. Valencia did that Valeta felt really helped her understand what she was
doing was writing a mathematical reflection. Valeta stated “many of the other students
don’t do this part or they just write one sentence, but if you write everything you did out
and how you thought about it, it becomes clear. You know what you did or what you
missed and now you have a record of it to go back to” (Personal Interview, April 29,
2009). Below is an example of one of Valeta’s required mathematical reflections. This is
a technique that Mr. Valencia utilized the entire year and it is a big part of the CMP
curriculum.
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Figure 4.5: Valeta’s mathematical reflection (Includes word processed version is also included which
maintains original spelling).

Valeta

Math Reflection
1.

2.

3.

Math P. 5
Valeta

You can decide if finding
a common multiples or
common factors is
helpful in solving
because when finding
common factor is
important, problems,
sometimes tell you that
to list all the common
factor or two different
numbers.
You can find the
common and greatest
common factor of two
numbers by using a Venn
diagram. For example:
(see figure) If your
talking about the
numbers 24 and 14, 1 is a
common factor but the
greatest is 2.
To find the common
multiples and least
common multiple of two
numbers is by by
doing a factors (multiple)
line like this. If you
numbers are 5 & 7,
5, 10, 15, 20, 25, 30, 35,
40, 45, 50, 55, 60, 65 and
70
7, 17, 21, 28, 35, 42, 56,
63, 70, 77, 82, 91, and 98
The least common
multiple is 35.

Valeta was asked what one thing she would change about mathematics if she could. Her
response was simple, “fewer school tests” (Personal Interview, April 30, 2009). When
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asked to explain why she wanted this she stated, “I don’t mind the tests, they are a
challenge for me and I like a challenge, but they take so much time and stress us (the
students and teachers) out” (Personal Interview, April 30, 2009). Over the course of the
year, Valeta and her classmates maintained some of the highest scores on the benchmark
exams, but during testing time, it was clear that the atmosphere of the school and
mathematics class changed. What was a lively class became a quiet testing area full of
booklets and answer sheets.
Ruben
According to Mr. Valencia and Ruben’s benchmark scores, Ruben was one of the
brightest students in the class. When the fourth quarter benchmark test came, Ruben told
Mr. Valencia during a classroom observation, “I am totally getting a 97% on this one. No
problem” (Classroom Observation, April 20, 2009). Ruben often worked with another
student who either sat with him or another set of boys. Ruben was also born in Mexico
and came to the U.S. during pre-school with his parents and two siblings. At home he
spoke both Spanish and English. He started Kindergarten as an ELL but was reclassified
before he entered middle school; he is also a FLOTE. He liked using both languages at
school, but responded on his Questionnaire 1 that he thought about mathematics mostly
in English. When I asked him about his responses, he stated, “It is just that I learned the
vocabulary in English, so it is hard to think about it in Spanish when I don’t know the
words” (Personal Interview, April 24, 2009). In his free time Ruben enjoyed playing
sports, like tennis or basketball with his friends, and playing video or board games. He
liked tennis a lot and felt that he was really good at it. He stated “I am good at it because I
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practice and train a lot for it” (Personal Interview, April 24, 2009). Ruben also responded
on his Questionnaire 1 that he was not good at writing because he did not read much. He
stated, “I prefer games and things like math” (Personal Interview, April 24, 2009). He
would like to be an architect when he grows up and he knew that mathematics will be
important for this job.
Although Ruben is a good student and has high expectations for his future, his
perceptions about school were not as positive. Ruben stated, “I am not sure that I like
school because sometimes when I wake up I don’t want to come to school and sometimes
I do” (Questionnaire 1 Response, April 23, 2009). Follow up querying was pursued
during his lunch break. He explained that “middle school is just not that different from
elementary school. I am not challenged to do anything. Although I like math and Mr.
Valencia, it is still really easy for me. Mr. Valencia is helpful and I can ask him questions
no problem. I am just not challenged and neither are a lot of students. My mom just
makes sure that I do my work and that I get good grades, or I get grounded” (Personal
Interview, April 24, 2009). It is clear from talking to Ruben that his mother was a big
factor in his success as a student. In mathematics, Ruben stated that he used it all the time
outside of class. For example, he stated “when I am with my mom buying food I estimate
how much the food will cost all together” (Questionnaire 2 Response, April 24, 2009).
Ruben also responded in his survey that not all of his peers were able to handle basic
math and that “many of them just don’t care. They just mess around in class. I try to
ignore them and just do my work. They really don’t bother me” (Focal-Group Interview,
May 7, 2009).
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In mathematics class, Ruben worked at his own pace and often completed his
assignments quickly. He loved the details of mathematics and the reasoning behind
algorithms; however, his work was always short and to the point. Below is an example of
one of Ruben’s mathematical reflections.
Figure 4.6: Ruben’s mathematical reflection (Includes word processed version is also included which
maintains original spelling).

1.1 Sorting shape
a.

The way I classified the shaped is by putting all
the paraellelegans together. I then put the
triangles, four sided shapes that aren’t
paraellelogons. Five sided, six sided, seven
sided, eight sided, nine sided and ten sided

b.

A,B are acute angles. T right, I scalene, T and I
because two acute angles plus one right or
bigger.

c.

B,J,K,H, G, L, V, M

Triangles
Sides
Equilateral
Scalene Isosceles

Angles
Right
Obtuse Acute

Quadilladerals

Ruben was proud of his heritage and community. He often attended cultural activities at
school and helped out with activities at home. Two of his favorite items in his
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mathematical notebook were related to the Aztec Calendar and their symbols. Items Mr.
Valencia gave him when he expressed interest in a large poster of the Aztec Calendar
hanging in Mr. Valencia’s classroom.
Figure 4.7: Items from Ruben's mathematical notebook.

Ruben, like Valeta, did not like learning from just a textbook. He preferred when
Mr. Valencia gave them discovery learning activities where they could make their own
mathematical tools and use them to find their own answers. Throughout observations,
both the undergraduate research assistant and I noticed that the first student to raise their
hand to explain a problem or give their solution was Ruben. He enjoyed using the Smartboard to demonstrate his steps to the rest of the class and helping others. He often would
race to find solutions before Valeta, Juanita and Maria.
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Maria
Maria, unlike the other three case study students, was an outgoing and loud
student. She did not limit her location in the classroom or participation to a set of
students. She was comfortable working with everyone in class. Maria was born in
Mexico and came to the U.S. during elementary school. She is now reclassified and
considered formerly-ELL and holds a FLOTE classification. She responded in
Questionnaire 1 that she thinks and speaks about mathematics and other subjects in both
Spanish and English. She has two brothers and two sisters. At home she spoke Spanish
and English. In her free time she liked to play sports and video games. She felt that she is
good at mathematics, soccer and volleyball but she is not fond of science stating it was
boring to her. The one academic subject that Maria liked the best was mathematics with
her reporting that she wants to be a mathematician when she grows up. She spent all of
her free time at school in Mr. Valencia’s class and began participating in Mr. Valencia’s
guitar club during and after school. Maria loved the challenge of mathematics. She stated,
“well, math is my strongest subject and I love it. I love to teach others and it makes me
feel good. I’m always looking for a way to help my dad with his math problems”
(Questionnaire 2 Response, April 24, 2009). Maria’s dad was a mechanic and
construction worker who liked to challenge Maria to help him figure out mathematics
problems related to his job. He often helped her and her siblings with their homework.
Maria loved the way her mathematics class was taught and liked asking Mr.
Valencia for tougher problems. Maria preferred calculation based problems more than
representation type problems. For example, Mr. Valencia stated, “Maria is the most
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resistant student I have when it comes to problems like representing multiplication of
fractions with rectangles. She just does not like having to think about it that way”
(Personal Interview, April 15, 2009). When asked about this activity during a follow-up
interview, Maria stated, “it is just hard because I see it in the algorithm format; I can do it
like that and explain it like that. It takes me a while to think about the problem in a way
that I can’t really apply it. Why would you represent fractions like that with
multiplication? You would not do it like that in a job situation. It just seems funny. But, I
did it and I understood it” (Personal Interview, April 15, 2009).
Figure 4.8: Maria’s work from the representation of multiplication of fraction with rectangles
problem.
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Like Ruben, Maria did not mind the benchmark exams; she found them to be a
great way to challenge herself. The only thing that bothered her about the tests was that,
like the problem above, they often did not make sense in the real world. She stated, “I
work with my dad a lot on problems at home and there are reasons for finding numbers
and things. The word problems on the test usually don’t make sense and they are usually
the same. I would like to have a test where you get to use the math for something real”
(Personal Interview, May 8, 2009). Maria liked problems that dealt with angles and
quantity comparisons because she always had an experience with her father to relate them
to. Maria’s work on the problem below highlights this preference.
Figure 4.9: Maria’s work on Task 11- “Jill’s Average monthly pay”. (Includes word processed
version is also included which maintains original spelling)

I think it easy because I do
this all the time with my dad.
For example he has a wall or
something that measures 39
inches. I know that 3
16 in blocks will fit there.
M= Months
P=Monthly pay
M=4
P = 50.00$
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The average pay problem connected with Maria more than the rectangle
representation of fractions problem because she had pervious experiences with her father
that provided her a pathway into the problem; both mathematically and personally. She
could connect to the situation because her father modeled a similar situation with his own
paycheck and the mathematics necessary to find the solution. The rectangular problem
was not legitimate to her because it did not have to her a real application. She did it and
understood what was required of her but she did not understand how it related to the
application of mathematics to the real world. It was an artificial task that she did not have
the same personal connection to like in the Jill’s average pay problem.
When it came to her peers, Maria felt that some of her classmates were having
trouble with basic mathematics, but their trouble was not because of their understanding
of mathematics. She stated “they are all really smart or they would not be in this class.
Like, (another student), he is always disrupting us, being mean, and acts like he is stupid
but I know he is not. He is really smart but he just doesn’t care about being smart. He
wants people to think he is dumb so he doesn’t have to work” (Focal-Group Interview,
May 7, 2009). Maria mentioned that she tried hard to be smart but not to be labeled a
“nerd.” She stated, “I am just part of the crowd. I really don’t belong to a group. You
know, like (the student from above) is part of the rowdy students who get into trouble,
Valeta is part of the nerd group, Ruben and I are a little bit of everything. We play sports
and hang out with everyone. We’re not nerds, you know totally into school and that’s it”
(Focal-group Interview, May 7, 2009).
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Maria was eager to answers the problems. She was vocal in class and either first
or second to volunteer to answer any question. Some days, she would not wait to raise her
hand before offering her solutions or comments. To help maintain balance in class, Mr.
Valencia would often not call on her so that other students would have a chance to talk.
This dominance was also something Maria brought to her group interactions. This was
not always taken as helpful by her peers. For example, Table 4.4 highlights a typical
group interaction with Maria.
Table 4.4: Maria in group-interaction (Field Notes, April 21, 2009).

Classroom Observation Field Notes and Personal Interview
Task: Discovering fact families. Section 2.3. Beginning of class, Bell work
Students: Working in groups or pairs to solve problems on a handout.
Maria and female student S6, were working on the problem: Find the fact family for :
1/2 – 1/3 = 1/6
The URA asked Maria and S6 what the assignment was. Maria explained that it was fact
families. That you change the numbers around to make new true statements. S6 tried
state something about the problem to the URA but didn’t get a chance to talk because
Maria jumped right in to explain her solution. Maria stated: “You just rearrange it so
that 1/6 + 1/3 = ½.” The URA nodded in agreement and S6 went onto another problem
by herself.
Maria again tried to help her peers, but in cases like this her presence over powers her
peers and the collaboration within group norms shifts to a student centered interaction
instead of a group centered interaction.
Veronica
Veronica, like the rest of the case study students, has high aspirations for her
future goals; she would like to one day be a surgeon. She was born in Tucson. She has
two brothers ages 8 and 16 years old. At home, she spoke English with her parents and
siblings, but Spanish with her grandparents. At school, she liked to use just English in
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class, especially with reading. When she socializes with friends, she preferred to use
both, she stated, “I speak more English because like most of my friends they used to
speak Spanish, but like ‘cause they were born in Mexico and those parts. Like in class, I
speak English, but like if there’s a girl that doesn’t know English I speak Spanish to that
person. It just makes sense to me to speak English” (Personal Interview, February 12,
2009). In her free time she liked to play sports and go to the movies with her friends. She
felt that she is okay with mathematics because there were some problems that were easy
to her and some that gave her trouble. Her least favorite subject was science, she stated,
“I am not good at taking notes or drawing the picture” (Questionnaire 1 Response, April
23, 2009). Veronica also felt that her teacher expected her to get good grades because she
was an honor student. She felt that her teacher thought she was a successful student
because “when I am working my teacher comes and checks-up on me and tells me I am a
successful student and he gave me an A” (Questionnaire 2 Response, April 23, 2009).
Veronica stated that she enjoyed school and learning new things every day.
During classroom observations, Veronica seemed to have difficulty focusing in
class. She would spend most of the class period passing notes or talking with a friend.
She seemed to only work on mathematics assignments when Mr. Valencia was checkingin with her. Veronica also struggled to do well on her benchmark exams. According to
Mr. Valencia, “Veronica is a good student. She does get caught up with her friends and
needs to be redirected. When she turns in her work she usually does really well. She does
have trouble with her benchmarks but it is more a focus issue than comprehension”
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(Personal Interview, April 28, 2009). When Veronica tried she often did rather well, like
in the example below.
Figure 4.10: Veronica’s mathematical reflection.

Veronica selected to sit with students that were truly struggling to understand concepts.
She tried her best to help them but would often get off subject talking about peers or
movies they had seen. Mr. Valencia redirected groups, but focus would not last long after
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he moved on to the next group. Veronica stated, “it is easier for me to do my work at
home for all of my classes. It is too hard to concentrate in class. At home my mom makes
sure I get my work done. I just talk too much in class I guess” (Focal-Group Interview,
May 7, 2009).
Veronica was concerned about labels. She did not give herself a label or associate
with a particular group of students but stated, “I am not a nerd. I am not all about school
but I want to do well. I have to or my mom gets upset. It is hard trying not to stick out so
you don’t get made fun of. It is easier for some students and others just don’t care that
they are nerds. I just try to get my work done” (Focal-Group Interview, May 7, 2009).
Veronica did like to be challenged but during observations, when she was given a harder
task, her frustration or confusion often led her to off-task behavior after her questions
were answered. She did great when it came to practice sets or review problems, finishing
quickly and seeming confident with her solutions.
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Part II - Multiple case study analysis revealed several key themes and relationships
within the data (Please see Appendix M again for Code Index).
This section explores the social categorization of students in the classroom and
the influences that students’ saw as acting on their mathematical success. This includes a
discussion of students’ perceptions of mathematics, peers, language and parents. The
presence of passive resistance and acceptance in the classroom is covered next. The
section concludes with findings on student mathematical tasks performance and other
outcomes of students’ questionnaires.
The following examples bring to light students’ perceptions about peers and what
it means to be a successful student. Key themes from these two examples are discussed
after the table. These excerpts were taken from a focal-group interview conducted away
from the classroom context so students could reflect on their experiences freely.
Table 4.5: Focal Group Interview Excerpts.
Example 1: During the Focal-Group Interview
(May 7, 2009) the case study students were asked
“if there was anything you wanted people to know
about you as a mathematical learner what would it
be?
1. Valeta: Well, we care about math.
2. Maria: We can do math.
3. Valeta: People just see us and they say they
don’t know math.
4. Interviewer: Why is that?
5. Valeta: Because of how we act, like (another
student). He is really smart but he acts dumb.
6. Maria: Students are afraid that they will be
picked on if they do well or kids think they are
smart.
7. Interviewer: Was this a fear in elementary
school?
8. Valeta, Maria and Veronica: Yes
9. Interviewer: Has it changed at all in middle
school?
10. Valeta, Maria and Veronica: Yes

Example 2: During the Focal-Group Interview (May
7, 2009) the case study students were asked “is there
anything you would tell fifth graders getting ready to
come to this school to help them be successful?”
1.
2.
3.
4.

5.
6.
7.

Maria: To stay focused in class. Too many
people try to multitask and lose focus.
Valeta: They make you lose attention because
you are trying to figure out what they are doing.
Ruben: That’s why I like to work alone.
Maria: Sometimes when you are by yourself
you can focus your attention better. Sometimes
when I am in a group though, working on a
problem and I am counting the other students
will start saying numbers to me to mess me up. I
have to tell them to stop talking or I just get up
and move.
Interviewer: You feel comfortable doing that?
Maria: Yeah, I feel comfortable doing that.
Valeta: They know what to do, they just don’t
want to do it so they just try to mess you up.
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11. Maria: It has gotten harder
12. Ruben: It is no different.
13. Maria, well in reading like, my friend got a
100% on his benchmark test and students
started calling him a nerd so he started saying
like “I was just guessing on like half of them.”
Even though he knew them all.
14. Valeta: You shouldn’t be afraid. They are just
mad that you did well or they’re just jealous
(Maria nods in agreement)
15. Maria: Well, that works for her group (looks at
Valeta). They are all in the nerdy group (other
students laugh). They always get straight A’s
and with the Honor Roll it is like Valeta,
Juanita, (another student), and (another
student).
16. Valeta: I have high academic standards
17. Interview: Does it bother you when you hear
students say you are a nerd?
18. Valeta: No. I just say I am not the smartest kid
but I can do it

8. Interviewer: Why do you think that is?
9. Ruben: They don’t like the teacher.
10. Maria: They are just bored and don’t want to
work.
11. Ruben: Or they don’t like the teacher.
12. Interviewer: Why don’t they like the teachers?
13. Ruben: They just don’t get along, the work is
too hard, or they are confused so they blame the
teacher

Students placed themselves into different social categories in school: The
“nerds” and the “rowdy” students.
Several issues are indicated by the students in the two examples of Table 4.5. The
first issue students raised was that students discussed stigmas associated with their peers
having negative feelings or jealously toward them because they are high achieving.
Labels were beginning to form in relation to the peer groups students selected. For
example, Valeta was considered to be part of the “nerd” group per peer report. Valeta’s
high self-confidence during the interview in front of her peers showed that she was
capable of seeing this label as a positive.
Another issue that begins to emerge in Example one is the fear of being made fun
of in elementary school continuing into middle school. To Ruben this fear is static, while
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in contrast, the girls are finding the switch to middle school to be harder. Ruben is a
student who isolated himself in mathematics class or works with only one other student.
Valeta and Maria, in the first two sentences of Example one also stated, “we care
about math” and “we can do math.” These statements were also found repeatedly in
questionnaire responses as self-reported indicators of their academic success and as the
difference between them and some of their peers. These statements are also seen when
the students were asked what made them good at mathematics (Focal-Group Interview,
May 7, 2009):
1. Maria: What makes us (looking at the other students in
confirmation) good at math is that we like math.
2. Ruben: We try.
3. Interviewer: Because you like it you try?
4. Valeta: We like high grades.
In her response Maria made a clear distinction about this group of case study
students being the “us” and many of her peers, not restricted to the advanced mathematics
class, as the “them.” What signified these case study students being good at mathematics
in Maria’s perspective was that they like mathematics, they try, and they want high
grades.
Self-confidence and attention were important factors in students’
mathematical success.
Students highlighted focus and attention within class as important items for
success as a student. They went onto explain this more in the following (Focal-Group
Interview, May 7, 2009):
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1. Valeta: I don’t get stuff but I don’t stop. I get disappointed in
myself. Like when I think that I did good on a test but I got a bad
grade.
2. Ruben: Not with math. I get disappointed with writing and parts of
speech.
3. Maria: I get disappointed in myself when I think I got it made on a
test and I get the easy ones wrong. Because you speed through.
(Veronica and Valeta both nod in agreement)
4. Valeta: Yeah when I get a problem wrong
5. Ruben: Especially when it’s easy and you try too hard.
The students were self-motivated to do well; they state that they take it personally when
they do not. They put the responsibility of their learning on themselves and when they did
badly, this excerpt features their personal disappointment. They did not blame others for
their errors; they blame themselves. When they do well, they attributed it to their selfconfidence and practice. For example, they discussed what makes them successful
mathematics learners in the following selection (Focal-Group Interview, May 7, 2009):
1. Maria: We pay attention. When I know something it is hard to pay
attention. It is like review, which I like but when I do it by myself
so I can test what I know. You need to also try and keep up with
fractions and stuff to be prepared.
2. Valeta: Self-confidence. So you won’t be afraid to stand up and
like when the teacher does something wrong you can tell them.
3. Ruben: Practice.
4. Veronica: Lots of practice at home.
Practice was done by students in class and outside of class. For these particular five
students, they were active in sports and other clubs where the concept of practice was
strongly rooted as a key to success. Ruben and Maria were also big on video games,
which often require players to practice techniques and replay levels repeatedly in order to
gain mastery and advancement. Additionally, fractions were mentioned as a mathematical
concept to practice. Fractions were difficult for all of Mr. Valencia’s courses and he
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stressed them constantly. They were a regular part of the student’s daily bell work.
Though Ruben endorsed practice, in Example 2, of table 4.5, Ruben connected the lack of
attention his peers showed as related to their dislike of teachers because of their own
disinterest in the content, confusion about the content or an inability to get along with the
teachers.
Case study students preferred mathematics to be challenging, messy,
connected to their lives, and less redundant.
When asked to complete the sentence, I see mathematics as…, the students
responded (Focal-Group Interview, May 7, 2009):
1.
2.
3.
4.

Valeta: The future
Interviewer: Why?
Valeta: Because it can help you
Ruben: Technology, because of how it is taught and how it
works into everything else
5. Maria: A challenge, it will help me in life. I am always looking
for a new way to use it. My dad is a construction worker and he
uses math all the time. Sometimes he gets frustrated and I get
to help him with his math and make grids and stuff.

Here students referred to mathematics as both connected to themselves and their families
as well as connected to other fields. They saw mathematics as technology, construction, a
subject, and a tool. Maria went on to say (Focal-Group Interview, May 7, 2009):
1. Maria: (when discussing mathematics folders) Their folders
(Ruben and Veronica) are so organized. Mine is so messy.
Math is messy. That is why I like it.
2. Valeta: Yeah, I think messy (looking at Figure 4.3). You can
see my math thinking right here (pointing at Figure 4.3).
Mathematics was personal and these students liked that it can be messy. Valeta could
point to how messy her thinking got. The students liked the challenged that mathematics
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offered them. When asked what was tough about mathematics the students responded
(Focal-Group Interview, May 7, 2009):
1.
2.
3.
4.
5.
6.
7.
8.

Valeta: Reducing is hard
Maria: You just do it the Mexican way (looking at Valeta)
Interviewer: Which way?
Maria: The Mexican way.
Interviewer: Can you show me and example?
Maria: Yeah, so say that you have ½ times ¾
Ruben: Division
Maria: Okay (Looking at Ruben) so you divide them. And you
just do 1 times 4 which equals 4 and 2 times 3 which equals 6.
So, you get 4/6 and then you reduce to 2/3.

Figure 4.11: Maria’s “Mexican Way” strategy.

2×3
1÷3=
4=2
2 4
6 3
1×4

9. Valeta: That is easy. I do it sometimes where you flip it first
but this way is easier.
10. Ruben: Sometimes it gets complication with large fraction.
Like improper fractions but it is the same thing. I like to
simplify at the beginning.
11. Valeta: I get confused. I don’t know where to simplify.
12. Maria: I simplify at the end.
13. Ruben: Yah, but you can end up with huge fractions.
14. Valeta: Yah, like me (pointing to Figure 4.3).

Valeta had an issue with reducing fractions that she faced all year. Like the fraction sheet
in Figure 4.3, she selected to work with large fractions that were difficult to reduce in the
final step of her solution. Maria’s “Mexican way” was a short cut on the multiplication of
the reciprocal. It is a common shortcut where the “flipping” of the dividing fraction
Valeta stated in sentence nine is not written out directly but accounted for in the cross
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multiplication. When asked what makes it the “Mexican Way,” Maria stated, “it is how I
saw people do it in Mexico, not how we are taught here. It is what my dad showed me”
(Personal Interview, May 8, 2009). Maria connected mathematical learning to her father
and this time to her experiences in Mexico.
The discussion of mathematics went on to explore how the students felt about
algebra. They stated (Focal-Group Interview, May 7, 2009):
1. Maria: I like it because it makes me think. Like it is easy when
you have a problem like a plus b equals twenty and a equals
eight, what is b? You just solve and get a equals twelve. I am
really comfortable with that.
2. Valeta: Yah, my brother’s homework is like that and it
confuses me. He is in the ninth grade.
3. Veronica: Yah, my cousin is in the 11th grade and his work
looks like that too.
Maria was comfortable with mathematics when it challenges her to think. The number
sentence and variable substitution demonstrated were typical for the sixth grade. They
were covering many of the same fifth-grade concepts at a deeper level with more difficult
problems while being introduced to abstract algebraic concepts. Students, except for
Ruben and Maria, had difficulty with the idea of writing a mathematical expression with
just variables. With numbers, the students had no problem comprehending what the
expression should be, but with the abstract letters it became difficult. When asked what
advice they could give fifth graders to help them prepare to be successful at sixth grade
mathematics the students stated (Focal-Group Interview, May 7, 2009):
1. Ruben: It is about the same but the problems are harder. Same
things (concepts).
2. Maria: Problems look different. More than just finding
fractions, work problems and mixed numbers. You have to
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3.
4.
5.
6.

think about what you need to do first and then you have to
make the fractions.
Veronica: You have to try your best
Maria: You need to like math and be interested in it.
Valeta: You need to enjoy it.
Ruben: You don’t give up and work with a partner. You
practice.

Students reiterated the need for interest, practice, and knowledge of fractions. Concepts
from fifth to sixth-grade however, for Ruben, were much the same. When asked about
their feelings toward their classroom context, curriculum, and mathematical resources,
the students stated (Focal-Group Interview, May 7, 2009):
1. Valeta: I wish the booklets could be more fun. More art.
2. Veronica: Less writing and more math. I like the reflections but
the explorations can take so long to get to a concept we already
figured out three steps ago.
3. Maria: The process they go through kind of helps but it kind of
messes me up because I am still thinking about one algorithm
and they have me looking for another one.
4. Ruben: They need a review page somewhere. Like I forgot
how to divide fractions from before so it would be helpful to
have a place to look back to see what I did. Fractions are the
hardest thing.
5. Veronica: The class is not always the same. But there is no
challenge.
6. Maria: Yah, same stuff.
7. Ruben: Never changes.
8. Interviewer: What suggestions would you make to the teacher?
9. Maria: We can put students into different groups
10. Ruben: We already did that. We need less people in class, then
things would move faster. Always spending time trying to tell
people who aren’t interested what they just missed.
Again, criticism of peers arose as a classroom issue. Students wanted more connections
to other areas like art, and more of a challenge. When asked about what they liked best
about school, all four girls stated their friends; in contrast, Ruben thought the best part
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was going home. Further discussion with Ruben led to the addition of sports and clubs as
positive connections to school.
Case study students preferred peer networks that were supportive and
reciprocal.
Data showed that these students’ peer networks were limited to their close friends
or to a small selection of their classmates. When case study students were asked about
what they liked about their mathematics class, the following excerpt emerged (FocalGroup Interview, May 7, 2009):
1. Maria: Working in a group where I can help someone. Helping is
really cool. Like working with them I can talk however I want and
I was able to help them learn adding, subtracting, and multiplying
fractions
2. Interviewer: Did it help because you were their friend?
3. Maria: I think so, they usually don’t pay attention to a word in
class, especially when the teacher uses certain words or phrases
they don’t know
4. Valeta: It is cool like, I helped (another female student) learn
division of fractions and she helped me learn subtraction with
mixed numbers.
5. Maria: In groups that don’t understand, you go over and help.
For Maria and Valeta, helping their peers and getting help was a positive experience.
Throughout observations, both students would spend a great deal of time helping their
group. Ruben also regularly spent a good deal of time helping his partner and he enjoyed
providing his reasoning to the class to help them solve problems. In the helper role,
students saw their peers as capable of doing the mathematics with some guidance. For
Valeta, helping was a reciprocal experience. Valeta and her friend took turns as the
concept expert and the knowledge receiver with both gaining knowledge together in a
shared classroom context. Maria noted in sentences 1 and 3 that some of her peers do not
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“pay attention to a word in class, especially when the teacher uses words or phrases they
don’t know,” but when Maria was helping them, she spoke however she wanted. Here,
Maria acted as an interpreter for her peers; she acknowledged that her peers may be
struggling with a language difficulty and that she could help them by speaking to them in
whatever way she needed to help them. It may not be just an English-Spanish issue;
Maria also explained the content in student friendly language her peers could understand.
Mathematics concepts can be difficult for English dominant speakers to understand as
well. Maria did not restrict who she helped either; she regularly traveled around the class
to help other groups that she thought were having problems. She hardly ever sat with the
same group, unlike the other case study students.
Parental involvement supported student mathematical learning and
ownership of learning.
Parent involvement for these five students was also high. Not all parents were
able to directly participate at the school, but all parents were involved in their student’s
learning. When discussing grades and students’ expectations for themselves the following
discussion arose (Focal-Group Interview, May 7, 2009).
1. Maria: I don’t get straight A’s. On the 3rd quarter grades I got a
C.
2. Ruben: I got a B in Mrs. (Teacher) class.
3. Maria: Yah, my grade went down in there too.
4. Valeta: I once got a C. I was so disappointed in myself.
5. Ruben: I got an F on a test and I got madder than my mom. She
just told me to work on it.
6. Maria: My parents weren’t mad but my mom works here
sometimes in the library and she sees the honor roll stuff and is
like you were not on Honor Roll and your GPA is low. You
need to work on that. When I do well they do things for me.
Like, they bought me a Play Station for good grades once.
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7. Veronica: My mom just told me to bring my grade up. It is my
responsibility.
8. Valeta: With bad grades they (her parents) don’t get mad. They
just tell me to study more and they try to help me.
9. Ruben: I got a B on a report card once and my dad got really
mad. He has high standards. Higher than my mom even.
10. Maria: For a B?
11. Ruben: Yah.
12. Maria: We work on it at home all the time. I use math with my
dad and like my mom checks every bill to see if it is right. Or
the receipt at the store, if it is wrong we have to go right back.
She lets me help her.
13. Ruben: Yah, I help my mom with the credit card bill to make
sure it is right.
14. Valeta: Yah, me too.
Using mathematics at home in their daily lives was common for most of these students.
They appeared to enjoy the opportunity to help their parents and have their parents’
support for their academics with encouragement to do better. Again, Valeta mentioned
being “disappointed in herself” and Veronica stated, “that it is my responsibility.” The
students were taking ownership of their grades and their learning; as well as taking part in
a family support system. They knew their parents were there to help them, but also they
were making an effort to help their parents.
Case study students saw language as a tool for learning but how often they
were able to use this tool was limited.
Language is an important aspect to the case study students. All five students can
speak Spanish and English. When asked about whether they liked using both languages in
school they all said that they preferred both, but stated (Focal-Group Interview, May 7,
2009):
1. Maria: Sometimes you can’t. Because sometimes they (the
teachers) don’t use Spanish.

110

2.
3.
4.
5.

Ruben: They don’t know it.
Interviewers: Would you prefer bilingual teachers?
All students: Yes
Valeta: Sometimes we don’t know the words and can’t ask for
help in Spanish, it is frustrating.

The advanced mathematics class was one of the few places where student could use and
learn in Spanish and English, which made peer-interaction for non-reclassified ELLs with
bilingual students at this school an important asset to consider for student success, student
sense of belonging, and positive language experiences.
Resistance for case study students was either absence or only passive; there
were no aggressive behaviors displayed by case study students.
Data analysis revealed only passive forms of resistance were found for these five
case study students. These students were accepting of their classroom and teacher.
Passive resistant behaviors were similar to what Spaulding (2000) describes as strategies
to “delay, distract, modify, or prevent teacher initiated activities that students disliked.”
Spaulding linked these behaviors to fear of failure; “failure of an activity results in selfembarrassment and possible rejection by peers. Moreover, students said failure results in
the disappointment of their parents, which often leads to parent initiated punishments” (p.
15). These behaviors can also be linked to students being unchallenged by or bored with
their advanced classrooms or content (Tomlinson, 1995). These less direct and less
confrontational strategies used “repetition, interruption, topic changes, ignoring, and
partial compliance” to guide classroom activities and discussion to meet student’s likes or
needs while still conforming to the classroom regulations (p. 15). The following table
highlights two passive forms of resistance used by students in this class.
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Table 4.6: Common forms of Passive Resistance (Field Notes, February 28-May 18, 2009).

Passive Resistance
1. After reviewing a homework assignment with the students Mr. Valencia assigned
them follow up problems from the same section of their workbook for more practice.
Mr. Valencia made rounds about the classroom helping students who were having
difficulty with representing mixed fractions and multiplying them. Over a period of
ten minutes Mr. Valencia had to redirect a group of three boys at the back of the room
at least four times. He finally walked over to the students and sat down with them.
The three worked through one of the problems with Mr. Valencia in the teacher
workbook. He wrote out the process for multiplying mixed fractions on a piece of
paper and helped them setup the next problem. He told them he would return in a few
minutes to check on them but he needed to check in with other groups. As soon as he
walked away one student who did not have his book put his papers away. When
asked how they were doing, one boy showed me and the other two the silly putty on
his pencil and the other said he was doing A-ok, but had not opened his book and had
no paper. When asked why they were not working the boy with the silly putty replied
“we don’t know what to do.” I responded by having them open their books again and
look over the problem. When I asked them what they would do to solve it the boy
with the silly putty replied, “just how Mr. Valencia did it. Look,” (boy solves the
problem) “like that.” He was then asked to explain it to his group mates; which he did
correctly.
When brought back together to go over the problems as a class, the boys sat quietly at
their table. Two played with the silly putty and ignored the classroom discussion and
the other sat with his backpack on his lap playing with the zippers.
Passive Resistance and Acceptance
2. Today’s lesson was on graphing coordinate pairs. Students solved the problems
quickly and then sat at their tables talking, drawing or doing their homework while
Mr. Valencia held students who were having difficulty. When he noticed that the
noise level was getting loud he stated to the whole class “I want everyone to show
me, on your papers, coordinate pairs. Point to it.” Most students did not point to
anything. He walked along the back row and the students back there pointed. I
noticed Juanita and Valeta’s group holding their papers up and pointing. The girls
were sitting in a row on the side of the room.
Passive resistance was observed in the first example. The three boys directed their
attention away from the task, effectively ignoring the activity. The boys stated, “we don’t
know what to do,” but further questioning showed one student in the group could solve
the problem as he was shown. Thus, the task was not mathematically demanding for the
one student in the group who solved it quickly and correctly. Given the passive resistance
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demonstrated, it is possible that the students needed more challenging tasks to stay
focused. They were not overtly disruptive to the large group discussion, but they actively
disengaged from it.
Example two shows that when directed by Mr. Valencia to point to coordinate
pairs on their papers, only a few students did as directed. The rest remained silent or
simply looked away. When Mr. Valencia approached the students individually he got a
better response at certain tables. In this observation, the teacher-directed act was partially
complied with; students responded but did not fully participate in the activity. Most
students had been disengaged in the activity and when redirected to go back on task the
students only partially responded.
Example two also highlights student agreeing with Mr. Valencia because when
Valeta and Juanita hear the command to show coordinate pairs they are among the first to
immediately respond to Mr. Valencia. When asked to answer questions, show work on
the board, or volunteer to help others, the case study students were first to respond. Forms
of agreement with or acceptance of the classroom include: turning in assignments, paying
attention, coming to class, being on time, not interrupting, helping peers or just learning
the concept. Accepting behaviors show compliance with their teacher expectation, but not
with other peers. For the case study student’s acceptance of classroom norms, the teacher
and academic expectations was often in opposition to other peers’ expectations. For
example, the table below highlights an episode where Maria was interacting with Mr.
Valencia on a non-mathematical issue and a student stepped in to embarrass her.
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Table 4.7: Peer opposition to Maria (Field Notes, February 28, 2009).

Peer Interaction with Maria
Maria said something to Mr. Valencia in
Here Maria gets put on the spot by a peer.
regard to his clothes (a compliment),
Mr. Valencia tries to redirect the comment
another male student S7, responded that she to neutralize the interaction but this is
was hitting on Mr. Valencia. Mr. Valencia followed up by S4 again trying to put
said, “she’s just being a nice person.” S4
Maria on the spot for something she did to
then said she really wasn’t nice because she him. Maria’s response to this was to ignore
said something bad to him while she was
them.
helping him with something.

Thus, with her peers, Maria used the passive ignoring strategy instead continuing the
discussion with the student. Mr. Valencia attempted to direct the interaction to something
that was less threatening or embarrassing for Maria. He acted as the social broker
between the students.
Students worked effectively and confidently on the Mathematical Tasks with
little procedural error and minor language issues.
The set of tasks completed in the task-based interview are listed in Table 4.8. Due
to time limitations, only seven of the eleven tasks were completed. These tasks were
selected because they are grade-level appropriate and highlight the mathematical
reasoning and comprehension of concepts that sixth grade students should be familiar
with, as well as basic algebraic reasoning skills. The language of the problems was
student appropriate. Problems incorporated mathematical terms and general phrases that
students had used in class.
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Table 4.8: Tasks completed by case study students (Please refer to Appendix K for all eleven tasks and

Appendix M for task analysis).

Tasks Name
TASK 1: Moving
Cows

TASK 2: Rain
Forests

TASK 3:
Decisions,
Decisions

TASK 6:
Hexagonal Tiles

TASK 7: Big
Green Gorilla

TASK 9: Building
Steps
TASK 11: Jill's
Monthly Pay

Task
Pasture A

Pasture B

Pasture C

Pasture D

There are cows in each of these pastures. The pastures are connected by bridges. The
number on each bridge tells the total number of cows in the 2 connecting pastures.
What is the total number of cows in each pasture? [Hint: no pasture has more than 20
or less than 10 cows.]
Rainforests cover only a small part of the Earth, but they are home to more than half
the world's plants and animals. It is estimated that rainforests are cut down at the rate
of 100 trees per minute. At this rate, how many are cut down every 24 hours? Every
week? Explain your answer.
Jose has just gotten a new job. On his first day, the boss gave him 2 choices for his
salary. First Choice: Start at $30,000 and get a 5% raise at the end of every year.
Second Choice: Start at $23,000 and get a $5000 raise at the end of each year.
Calculate how much Jose would be making at the start of the 5th year. Which is the
better choice? Explain how you got your answer.
In the center of Memorial Park is a fountain in the shape of a hexagon. Workers are
ringing the fountain in hexagonal tiles. The first ring of tiles is made of black tiles.
The next ring is made of white tiles. The next black, and so on. How many hexagonal
tiles will the workers use in the fourth ring?
In all, the workers completed 15 rings. What color were the tiles in the fifteenth ring?
How many did they need for this ring?
Michael was driving to Halifax when he spotted a big green gorilla on the side of the
road. He screeched to a stop, jumped out of his car. He saw the outline of a number on
the gorilla. He couldn't quite see the number, but he knew it was a 4 digit number.
And:
1) He remembered seeing a number 1.
2) In the hundred's place he remembers the number is 3 times the number in the
thousand's place.
3) He said the number in the one's place is 4 times the number in the ten's place.
4) Finally he said the number 2 is sitting in the thousand's place.
WHAT IS THE NUMBER ON THE GORILLA?
It takes 6 cubes to build a staircase with 3 steps. How many cubes will be needed
for11 steps?
If m represents the total number of months that Jill worked and p represents Jill’s
average monthly pay, which of the following expressions represents Jill’s total pay for
the months she worked?
A) m + p B) m ÷ p C) m x p D) p ÷ m E) m - p
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Of the seven completed tasks, only task 11 provided multiple choice options. The rest
were all free response. The multiple choice problem was included because it was similar
to the benchmark tests students were taking and it emphasized variable expressions.
Of all seven tasks, there was a minor language issue related to the
mathematical term “average” used in the “Jill’s monthly pay problem,” Task
11.
The term “average” caused minor confusions because students thought of it in
terms of “taking an average” which suggested to them a mathematical procedure instead
of a “monthly average” representing just a number. For example, this is highlighted in the
following excerpt of Valeta solving the average monthly pay problem.
Table 4.9: Valeta solving Task 11: Jill’s average monthly pay tasks (Task-Based Interview, May 14,
2009).

Valeta’s Work and Interview on Task

1. Valeta: Okay (reads the problem aloud)
2. Interviewer: What is the problem asking you?
3. Valeta: To find her average monthly pay.
4. Interviewer: What does that mean?
5. Valeta: How much she made in an average month.
Valeta reads through her choices and marks B and D off.
6. Valeta: It is not B or D because they don’t make sense. You would not take away from her money and
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you would not make it smaller by dividing. So it is either A or C.
7. Interviewer: Okay, which one are you leaning toward?
8. Valeta: I am not sure. Both are getting something bigger. I am just not sure about the average month. If
adding is enough.
9. Interviewer: Why don’t you think it will be enough?
10. Valeta: Well, okay, it is the total number of months
Valeta underlines total.
11. Valeta: So you would be adding all of the months together.
12. Interviewer: Okay what about the average monthly pay? What would you do with that?
13. Valeta: Well, I am not sure.
14. Interviewer: Which part are you unsure of?
15. Valeta: The average.
16. Interviewer: Have you heard that word before?
17. Valeta: Yeah, in class.
18. Interviewer: Okay, what did it have to do with in class? How did you find it?
19. Valeta: You add it up and divide by how many you have.
20. Interviewer: Okay, how does that apply here?
21. Valeta: I am not sure; I don’t see that as a choice.
22. Interviewer: Let me clarify, what is the average referring to in the word problem.
23. Valeta: Oh, um, the money she gets paid a month.
24. Interviewer: Good, okay. How did they find that?
25. Valeta: They added up the amount she made for the week and divided by the amount of weeks.
26. Interviewer: Good, so is that what p stands for?
27. Valeta: Um, yeah.
28. Interviewer: What else would you like in order to help you make a decision between A or C?
29: Valeta: Numbers
30. Interviewer: Okay, why don’t you pick some numbers for M and P and test it out.
31. Valeta: Okay, what numbers would be good?
32. Interviewer: Well, any numbers, why don’t you try something like ten months and a thousand dollars?
33. Valeta: Okay
(Valeta writes the numbers on her paper and solves for both expressions A and C)
34. Valeta: Okay it is C.
Valeta circles C.
35. Interviewer: Okay, why C.
36: Valeta: Well it makes sense, in ten months if you use A she would only make one-thousand and ten
dollars. That is not a lot for ten months. But, if you multiply she will make ten-thousand dollars, which
makes more sense.
37. Interviewer: Yep, that is a lot of work for only one-thousand and ten dollars.
38. Valeta: I know I would not stay there.
39. Interviewer: Does this type of problem looks like anything you have seen before.
40: Valeta: Yah, we just did stuff like this in class. Well, not this problem but we work with the average.
And like, finding the average distance. So it was a little different. But, my mom talks about getting paid and
finding how much she makes a week.
41. Interviewer: Yeah, that is similar to this.
42. Valeta: Yep, that is how she makes sure her check is right.

Highlighted in lines 13-27, Valeta states that she is unsure of what “average” means in
this problem and that the idea of finding the average she was familiar with was not
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represented in the possible choices. In line 40, Valeta stated that she understands average
more in relation to distance and that her mom talks about getting paid in terms of weeks.
Thus, the mathematical definition of “average” in terms of distance was an issue for
Valeta, but she was able to understand and solve the problem when it was clarified for
her. The context of months of pay was also confusing. Valeta was more familiar with the
idea of weekly pay.
Students’ home mathematical experiences helped them comprehend and solve
tasks.
When solving this same task, Maria relied on and referred to doing mathematics
at home with her father. She wrote in her work that the problem is easy because she does
it all the time with her dad. She also included an example of a problem she had done with
him. The table below highlights her work and thoughts on the task.
Table 4.10: Maria’s work and transcript of the average monthly pay task, Task 11 (Task-based
Interview, May 14, 2009).

Maria’s Work and Interview on Task

1. Interviewer: Okay Maria, solve this one for me.
2. Maria: Okay.
(Maria reads the problem to herself and circles C)
3. Interviewer: Wow that was fast. How did you get C?
4. Maria: That is easy. My dad does that with me all the time. That is how he figures how much he is
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going to get paid.
5. Interviewer: Explain.
6. Maria: You take the average and then multiply by the number of days. Well, he takes his hours and
multiples by how much he gets and that is what his check will be. Here it is for a month so it is a little
different but you still have to multiply to find it.
7. Interviewer: Why?
8. Maria: Because, you are finding it for months, so you take the amount you were paid and multiply it to
the month.
9. Interviewer: So what about the average monthly pay? What does that mean?
10. Maria: That is what you got paid each month. You find it like how my dad does for each week and
take the average. Like if you have four months and you make fifty dollars a month. Well, that is not a lot
but you would have two-hundred dollars for the four months.
11. Interviewer: How do you take the average?
12: Maria: You add it up and divide by the amount of weeks.
13. Interviewer: Okay, good. Can you just write down your explanation on the paper so I have it?
14. Maria: Okay.

Maria solved the problem first in her head and circled the right expression almost
immediately. She explained the term average in the context of weekly pay, like Valeta
had referred also, and recognized the difference in the context of the problem for monthly
pay, but knew that she still needed to multiply. She also provided a numerical example
and calculated it in her head and explained what her father would do mathematically to
find out how much he would be paid.
Of all seven completed tasks, only one minor procedural issue with finding the
percentage of a number did occur.
The only procedural issue to occur throughout the tasks was in Task 3, the
students had difficulty in determining five percent of 30,000. Maria initially stated she
could treat it like a fraction, putting 30,000 into 5 she could get the decimal she needed to
represent the raise in the problem. She wanted to divide and after she tried to divide 5 by
30,000, she knew there was something wrong with the procedure she was using. Once
Juanita tried to see what Maria was doing, but quickly decided to start with the second
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option of the problem and find that first. The second option only required addition to
determine how much money would be made after five years. The following excerpt
begins after Juanita has found the answer to the second option, and now both girls work
together to figure out the first option. At line 18, Valeta enters the interview and begins to
work on the same problem.
Table 4.11: Task 3-Decisions interview excerpt. (Task-Based Interview, May 5, 2009).

Transcript of Episode
(Students have been working on the problem
for roughly five minutes. They are having
trouble with choice 1: finding five percent of
30,000)
1. Interviewer: Of thirty-thousand
2. Maria: So I guess change the thirtythousand into a decimal.
3. Interviewer: Well, not necessarily.
What else could we try instead of the
dividing? Because I want five percent
of thirty-thousand. So say I wanted
half of something what would you
do?
4. Maria: You just divide the number in
half.
5. Interviewer: What about if you
wanted one-fourth?
6. Maria: We know a fourth of
something is twenty-five percent.
7. Interviewer: Right, well, like the
homework tasks you did in class, you
were using fractions you had like onehalf of three-eighths (writing it on
Maria’s paper)
8. Maria: Ohhhh
9. Interviewer: What did you do in that
case?
10. Juanita: We multi
11. Maria:
we multiplied
12. Interviewer: You multiplied.
(Students try multiplication)
13. Maria: You just cleared my mind
14. Interviewer: Did that help?
15. Maria: In a way, but now I have to
figure out how to use it.
16. Interviewer: Okay
17. Maria: So

Student Work
Juanita:

Maria:

Valeta
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18. Interviewer: So here we have one-half
of three-eighths and here we want five
percent of thirty-thousand. What can
we do?
(Valeta comes in)
19. Interviewer: Go ahead and read
through it, we are working on it right
now.
20. Maria: So, (looking at Juanita)
21. Interviewer: What do you think
Juanita, what can we do to figure it
out?
22. Juanita: uhm
23. Valeta: Find five percent of thirtythousand? (to Juanita- Juanita nods)
24. Interviewer: What do you think? (to
Maria)
25. Maria: I don’t know I am trying to
divide
26. Valeta: Trying to divide thirty
thousand. (looks at Juanita’s paper)
Oh you multiplied
27. Juanita: Laughs
28. Interviewer: Yeah, we tried to do the
same thing. What do you get?
29. Valeta: Oh I did it wrong. (She tries
again) You get a lot of zeros.
30. Interviewer: What did you get when
you divide that?
31. Maria: Well, thirty-thousand goes it
not this once. So the one would go
right here right?
32. Interviewer: Right
33. Maria: Okay so. There are two.
There’s two thousand left.
34. Interviewer: Okay
35. Maria: So, would it be like
36. Interviewer: What would be fiftypercent of thirty-thousand?
37. Juanita: Fifty percent?
38. Maria: Fifty percent?
39. Juanita: Would be fifteen thousand
40. Interviewer: Fifteen thousand, okay.
What would be ten percent of thirty
thousand? Fifty percent is fifteen
thousand
41. Juanita: uh um, fifty percent is half of
thirty thousand, so it would be
42. Valeta: So we are trying to figure out
ten percent?
43. Interviewer: Yah, we know fifty
percent. What would ten percent be?
(15 seconds)
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44. Maria: Would it be like three
thousand?
45. Interviewer: Exactly. So if ten percent
is three thousand, what would five
percent be?
46. Valeta: Oh, that’s easy.
47. Maria: When you put it that way
48. Interviewer: What do you think it is
now?
49. Maria: It would be two. Two hundred
no.
50. Juanita: Two hundred?
51. Maria: No one thousand five hundred
52. Interviewer: Yes, excellent. Now
explain it to the group.
53. Valeta: You just cut it in half
54. Juanita: right
55. Interviewer: Right because we know
ten percent
56. Juanita: So you just divided that in
half just do that until you go to it
57. Valeta: Alright, now we can figure
this out.
58. Interviewer: Yah, so we know five
percent of the thirty-thousand is
fifteen-hundred right?
59. Group: yes
60. Interviewer: So, if the first year he
makes the thirty-thousand, so what
does he make the second year?
61. Juanita: Okay so thirty thousand.
62. Valeta: Can you read me the
question?
63. Interviewer: It says that if you start
with thirty thousand and get a five
percent raise at the end of every year.
64. Maria: Thirty-one thousand five
hundred
65. Interviewer: Okay, so at the start of
the second year he has thirty-one
thousand five hundred. So what
would be the next year? Keep going?
66. Maria: Well you just add.
67. Interviewer: Keep going.
68. Valeta: I am kind of lost
69. Interviewer: Okay, so here they tell us
that for the first choice we start at
thirty-thousand dollars
70. Valeta: okay
71. Interviewer: And every year we get a
five percent raise.
72. Valeta: Okay so it will be the thirty
thousand plus what we found.
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73. Interviewer: Yes
74. Maria: Hold on what
75. Interviewer: So at the end of the next
year what does he get?
76. Juanita: He would get thirty-seven
thousand five hundred
77. Maria: So which one is better?
78. Valeta: Thirty seven thousand
79. Juanita: Uh, it would be this one
(pointing to the second choice)
80. Interviewer: The second one?
81. Valeta: So the second one.
82. Interviewer: Please write down why
you think so.
83. Maria: That went a while there.
84. Interviewer: It did
85. Juanita: Got it.

After letting students work with this part of the task, I asked them to recall how
they found the percentage of a number, like 5% of $30,000, in a lesson they did in class
just a few weeks earlier in lines 7 to 15. Juanita and Maria both stated that they used
multiplication in class to find the percent of something. Maria stated, “You cleared my
mind,” and then stated “now I have to figure out how to use it.” So, she recalled the
procedure in the classroom context but was unsure how to apply it to the context of the
problem. After she recalled the procedure she needed she continued to use division. In
line 25, she was asked what she thought; she stated “I don’t know I am trying to divide.”
Juanita went on to multiply and Valeta followed her lead. In line 36, I asked the students
to find fifty percent of 30,000, which Juanita did in her head immediately. We went on to
find fifteen percent of 30,000, and Juanita and Maria figured out the relationship between
percents and the amount of the value they were trying to find. By lines 64 to 72, the three
were now past the percentage issue and were applying percentages to find the amount of
money the man would have after five years. In line 76, Juanita had the answer and Maria
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took over and questioned her to see which choice was better. She determined that the
second choice would be best and her group mates agreed with her.
There were no authority figure or leadership struggles in this collaboration. The
girls were considerate of each other and freely shared their written work and thinking
about the tasks. Maria became frustrated when her division procedure was not successful.
Juanita, in contrast, immediately went to the second option while Maria continued to
focus on division. When both students recalled that they had used multiplication, Maria
was insistent that using a division procedure would work and continued to try and divide.
She was usually a flexible thinker, but in this case her thinking was locked into division
and it took two redirections to get her to think of another strategy.
The case study students were comfortable working with numbers and additive
procedures.
Task 1, the cows and pastures problem, is a more advanced sixth grade task;
students can use reasoning and addition to solve the task. The students quickly saw the
relationships between the addition of each pasture number and applied estimation. The
excerpt below shows the students thinking together about this problem.
Table 4.12: Task 1- Cow and Pastures Problem (Task-Based Interview, May 5, 2009).

Transcript of Episode
1.
2.
3.
4.
5.
6.
7.
8.
9.

URA: Cuz there is no more than ten in
each one?
Interviewer: So each pasture has
Maria: Yah
Interviewer: So each pasture has at least
how many?
Juanita: uhhh
Maria: Ten
Juanita:
[Ten
Interviewer: It’s ten?
Juanita: yah

Student Work
Juanita:
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10. Interviewer: So how do you, how can we
figure out how many each one has?
11. Juanita: Well
12. Maria: Well…
13. Juanita: well this one is like this on and
this one, that’s how many there are in both
right, cant we divide by two
14. Maria: Well maybe but what if they are
not exact
15. Juanita: Yeah, if they are not the same
16. Maria: But whatever makes…
17. Juanita: Well this one, its thirteen right
here because of twenty-six divided by two
is thirteen right. So there thirteen right
here.
18. Maria: It can but then
19. Juanita: It doesn’t have it isn’t more than
twenty
20. Maria: Something has to be twentysomething.
21. Juanita: Twenty-five minus thirteen is
22. Maria: Two thir thirteen
23. Juanita: So twenty-five minus thirteen is
thirteen
24. Maria: No twelve
25. Interviewer: Can you write an expression
to represent how much is in each pasture.
26. Maria: But then twenty-nine minus twelve
is seventeen right
27. Juanita: uh uhm
28. Interviewer: Which one do you think is
seventeen? Which pasture?
29. Maria: uh B. B,
30. Interviewer: Pasture B. So if pasture B is
17 what does pasture A have to be?
31. Maria: Twelve
32. Juanita: Twelve
33. Interviewer: Twelve, so does that work
with A and C?
34. Maria: Yah
35. Juanita: yah
36. Interviewer: Does that work with C and
D?
37. Juanita: Let’s see thirteen
38. Interviewer: Go ahead and write it down
and see what you subtract.
39. Juanita: (to herself) So A is …and
40. Maria: Yah, so this one would have had
twelve, thirteen, seventeen and fifteen
41. Juanita: twelve, thirteen, yes
42. Okay, and so does it work from B to C?
43. Juanita: B to C
44. Maria: No

Maria:
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45. Juanita: No
46. Interviewer: No, okay so you are close,
you are close
(Students work)
47. Maria: This one has to gain and these ones
have to reduce.
48. Interviewer: Okay, what happens when
you do that?
49. Maria: These two have to gain these you
have two reduce
50. Interviewer: Okay
51. Juanita: So
52. Maria: Twenty-six so we can add, okay so
this one would be fourteen and this one
would be seventeen and these, thirteen
minus two is eleven and then
53. Juanita: This one is seventeen
54. Interviewer: Ok, so do your new numbers
work,
55. Maria: Okay, uh yes that one yes,
56. Juanita: Seventeen
57. Maria: Yes, yes and yes
58. Interviewer: And for B and D together it
works?
59. Maria: Yea
60. Interviewer: Excellent
61. URA: Good job
62. Interviewer: Alright, how about you
Juanita. She is really close. You have
almost the same ones.
63. Juanita: Fourteen cause fourteen and
seventeen that is twenty-nine 29 right, no
wait. Thirteen and twelve that’s twentyfive. Fourteen and eleven, then theses two
then seventeen plus (erases) and that
(Bell) that would be fifteen and that’s how
it would all connect

Juanita wanted to start by adding up the amount of cows in the combined pastures and
divide them by two. Maria agreed that would work but also suggested that the numbers
might not be equal. Maria neared a solution and decided that a set of numbers would have
to increase, and the other decrease; after closer inspection, she determined that she
instead needed the opposite. After Maria checked her answers, Juanita reworked her
numbers to get the answer that Maria had. In line 25, I try to direct them to think about
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using algebraic expressions, but they ignored the suggestion and continued using the
additive trial and error method in their heads. Their work showed only a few written
calculations.
Logic, geometric patterns, and mathematical conversations were case study
student’s strongest mathematical areas.
The remaining tasks touched on geometric patterns, mathematical conversations
and logic. Solving problems about patterns and logic were tasks the students excelled in.
As students read through Task 7, the Green Gorilla problem, they wrote four lines and
filled in the numbers as they read each statement. When asked how they found their
solution, Maria stated (Task-based Interview, May 5, 2009):
1. Interviewer: Wow, how did you find that so fast?
2. Maria: We just read it. It explains itself. You just write down the number in
the right spot. What is the next problem?
Juanita smiled and nodded in agreement to Maria’s explanation above. The rainforest
problem, Task 2, was solved with the same confidence. The only clarification provided
was for the word “estimate.” Maria could not remember what it meant. The following is a
brief look at their thinking on this task.
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Table 4.13: Excerpt of students working on Task 2 (Task-Based Interview, May 5, 2009).

Transcript of Episode
1.
2.
3.

4.

5.
6.
7.

8.
9.

10.

11.
12.
13.

14.
15.

16.
17.
18.
19.

20.
21.
22.

Interviewer: Okay, so what are you
guys going to do?
Juanita: Well, well
Maria: What does it mean by “is
estimated that rainforests are cut
down? Does it mean like all the trees
or like?
Interviewer: It means that a company
will go in and they think cut down
about a hundred trees in a minute.
That’s what they think when they go
in. An estimate means like around
that number. They don’t know the
specific number.
Juanita: Well, well
Maria: We could, I can’t wait you go.
Juanita: Well since there is sixty
minutes in an hour probably like onehundred times sixty. Then from there
what we get we can multiply by
twenty-four.
Interviewer: Okay
(Students work)
Juanita: So there will be forty-two
thousand trees cut down in twentyfour hours
Interviewer: Very close. Very close.
What happened here? Where did you
get the seven?
Juanita: I, well, what, that plus six,
oh
Interviewer: There you go, very
good.
Maria: Do you guys like know the
answers for like every single one of
these?
Interviewer: Uh um
Interviewer: So what did you do
here? So you got zero, zero, four,
two, two
Juanita: Uh um
Interviewer: Go ahead and add it like
you were going to add it
Juanita: Like what do you mean like
Interviewer: How you were going to
do it here. Where did you get the
thirty-six out of this?
Juanita: Uh, cuz it was twenty-hour
Interviewer: Okay
Juanita: And that was that and that

Student Work
Maria

Juanita
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23.

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.

35.
36.
37.
38.
39.
40.
41.
42.
43.

44.
45.

46.
47.

was this, and that was this and that
was, okay wait
Interviewer: So you have three zeros.
(Juanita nods) So, you got the three
zeros and then the two times the six
is what?
Juanita: That’s twelve
Interviewer: So, go ahead and write
your twelve right there.
Juanita: Uh um
Interviewer: Yeah, okay
Juanita: Right here, wait
Interviewer: Two, three
Juanita: Four
Interviewer: Yes
Juanita: um, four, right
Interviewer: Yes, so that it is right
there, so what is the difference
between what you got? What is the
difference between your two
answers?
Juanita: That she put the twelve right
here under the twenty-four, like right
under the twenty-four.
Interviewer: uh um
Juanita: And that I um, I
Interviewer: Just moved it over one
ten spot
Juanita: Yah
Interviewer: Okay, so why didn’t you
move it over a tens spot? (To Maria)
Maria: Cuz I forgot
Interviewer: Okay, so what do you
think the answer is?
Maria: So the answer is, (writing
36,000 on her paper) right
Interviewer: Uh um, absolutely, yes.
Excellent job ladies. So what is that
number? That one-hundred and fortyfour thousand? What is that number?
Juanita: That’s how many trees are
cut every twenty-four hours.
Researcher: Every twenty-four hours,
excellent. So how many trees are cut
down in a week if we know how
many are cut down in twenty-four
hours?
Juanita: Well we could multiply that
by 7
Researcher: Okay
(Students work)
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Juanita explained immediately that she needed to convert from minutes to hours. She
multiplied, making a small error, that she corrected after it had been pointed out. The
error stemmed from her following her work with Maria who was moving through the
problem quickly and did not watch her steps and made an error. They both fixed the error
and found the correct answer. Juanita stated that she needed to multiply by 7 to find the
answer for a week, and both students completed the problem without further errors. The
students knew time conversions and applied them correctly. Students applied the same
logic and strength with geometric pattern problems (please see appendix M for analysis
of the remaining problems).
Questionnaires highlight that though students rate their academic self-esteem
high their perceptions of their school, teachers, and self-efficacy were rated
low.
The results of Questionnaire 3, summarized in the table below, are similar to the
baseline results of the Developmental Studies Center (Developmental Studies Center,
2005). All the case study students had generally low to average global self-esteem item
scores. However, their academic self-esteem was high across which suggests that the
students had a bottom-up causal flow for their academic self-esteem. Their positive
feelings toward, for example, fractions (mathematical concepts) and their learning of
fractions, could result in them performing well on tasks which reflected in higher test
scores. High test scores were generally associated with student’s comprehension of
concepts which resulted in higher grades. This all supports high academic self-worth in
mathematics which impacts global academic self-esteem positively. Other domains, such
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as social self-concept, emotional self-concept, or physical self-concept can impact
students negatively, which results in their lower self-reported general self-esteem item
scores. For example, the girls were all socially invested in their peers groups, where as
Ruben was more isolated and reported his interactions with others were infrequent. This
suggests that his perceptions of the social dynamics of his peers and school were not as
influential as his academic self-perceptions, which can explain the lower self-reported
general self-esteem item score
All five case study students had an average to high liking for school. Their
aspirations for their future and their educational goals were high. These students have a
strong intrinsic desire to do well in school; however their items scores for feeling
supported by their school, autonomy and influence in the classroom, and trust in their
teachers was overall low. When it came to items relating to peers and positive peer
influence, the results were split. Ruben’s general concern for others and items for peer
interaction were consistently low. The girls were also divided; Juanita and Valeta scored
high for positive peer interaction and care for others. Veronica, like Ruben, had low item
scores for concern for others and peer interaction, except for positive peer pressure.
Veronica’s item score was high for positive peer influence. Maria’s item scores varied
with high scores in most peer related items except in social activities, which was average
to low. For all of the students, their global self-esteem was lower than their academic
self-esteem. The sense of efficacy item scores were split, Juanita and Valeta remained
high while the others were low to average. Students were all generally involved in some
extracurricular activity at the school, mostly sports related.
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Table 4.14: Questionnaire 3 results for case study students.

Student Questionnaire III:
Item 1: Liking for school

Educational Environment and Self-Perceptions
Juanita

Ruben

Valeta

Veronica

Maria

Item Score

4.6

3

4.6

3.6

4.4

High/Low

High

Low/Ave

High

Ave

High

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

4

3.75

4

4

4.75

High/Low

High

Ave

High

High

High

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

3.89

3

3.89

3.22

3

High/Low

Ave

Low/Ave

Ave

Low/Ave

Low/Ave

Juanita

Ruben

Valeta

Veronica

Maria

3.33

3.33

3.33

3.11

2.79

Low/Ave

Low/Ave

Low/Ave

Low/Ave

Low

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

3.67

4.22

3.67

3.78

4.9

High/Low
Item 5: Positive Teacher-Student
Relationships

Ave

High

Ave

Ave

High

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

4.25

2.5

4.25

4.25

3

High/Low

High

Low

High

High

Low/Ave

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

2.33

3.33

2.33

3.67

3.67

High/Low

Low

Low/Ave

Low

Ave

Ave

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

4.6

3.1

4.6

4.1

4.8

High/Low

High

Low/Ave

High

High

High

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

4.2

2.5

4.2

3.8

2.2

High/Low

High

Low

High

Ave

Low

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

1

0.5

1

0.43

0.36

High/Low

All

Half

All

Sometimes

Sometimes

Item 2: Academic Self-Esteem

Item 3: School Supportiveness (P1)

Item 3: Autonomy and Influence (P2)
Item Score
High/Low
Item 4:Task Orientation toward
Learning

Item 6: Global Self-esteem

Item 7: Concern for others

Item 8: Sense of Efficacy

Item 9: Student Involvement
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Item 10: Trust in Teachers

Juanita

Ruben

Valeta

Veronica

Maria

3

3

3

3.33

3

Low/Ave

Low/Ave

Low/Ave

Low/Ave

Low/Ave

Juanita

Ruben

Valeta

Veronica

Maria

4.4

2.8

4.4

3.4

5

High

Low

High

Low/Ave

High

Juanita

Ruben

Valeta

Veronica

Maria

4

4

4

3

3

High

High

High

Low/Ave

Low/Ave

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

4

2

4

4

5

High/Low

High

Low

High

High

High

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

5

5

5

5

5

High/Low

High

High

High

High

High

Juanita

Ruben

Valeta

Veronica

Maria

Item Score

5

5

5

5

4

High/Low

High

High

High

High

High

Item Score
High/Low
Item 11: Prevalence of Positive
Involvement in School among Friends
Item Score
High/Low
Item 12: Positive Social Activities with
Friends
Item Score
High/Low
Item 13: Positive Peer Pressure
among friends

Item 14: Educational Aspirations

Item 15: Educational Expectations

The results for Questionnaire 4, summarized in the table below, showed high item
scores for attention, activity level, and activation control. All of these items are related to
students’ classroom performance and academic success. Results showed that Ruben and
Veronica had high shyness item scores, which is similar to low peer item scores in
Questionnaire 3 results. Maria and Ruben had low affiliation scores, which is consistent
with their responses toward self-efficacy, trust in teachers, and support in school in
Questionnaire 3.
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Table 4.15: Case Study Student’s results for Questionnaire 4.

Student Questionnaire IV:
Item: Activation Control
Item Score
High/Low
Item : Activity Level
Item Score
High/Low
Item: Attention
Item Score
High/Low
Item: Frustration
Item Score
High/Low
Item: Inhibitory Control
Item Score
High/Low
Item: Shyness
Item Score
High/Low
Item: Affiliation
Item Score
High/Low
Item: Aggression
Item Score
High/Low
Item: Pleasure Sensitivity
Item Score
High/Low

Self-Perceptions
Juanita
3.57
Ave
Juanita
4.25
High
Juanita
3.12
Low
Juanita
2.8
Low
Juanita
4.43
High
Juanita
3
Low/Ave
Juanita
5
High
Juanita
5
High
Juanita
2
Low

Ruben
3.14
Low
Ruben
3.5
Ave
Ruben
3
Low
Ruben
3
Low
Ruben
2.57
Low
Ruben
4
High
Ruben
3
Low/Ave
Ruben
5
High
Ruben
3
Low/Ave

Valeta
3.57
Ave
Valeta
4.25
High
Valeta
3.12
Low
Valeta
2.8
Low
Valeta
4.43
High
Valeta
3
Low/Ave
Valeta
5
High
Valeta
5
High
Valeta
2
Low

Veronica
3.86
Ave
Veronica
5
High
Veronica
3.67
Ave
Veronica
3.2
Low
Veronica
3.57
Ave
Veronica
5
High
Veronica
4
High
Veronica
4
High
Veronica
3
Low/Ave

Maria
3.43
Low
Maria
4.5
High
Maria
3.67
Ave
Maria
3.4
Low/Ave
Maria
3.43
Low/Ave
Maria
1
Low
Maria
3
Low/Ave
Maria
5
High
Maria
4
High

Summary of Findings
The following summarizes the main findings of Chapter 4. The chapter began
with six descriptive narratives: Mr. Valencia, Juanita, Valeta, Ruben, Maria, and
Veronica. These narratives were followed by the results of the multiple case study
analysis.
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Mr. Valencia’s descriptive narrative highlights his central role in his students’
learning. His class was student centered and he acted as a social broker for student
interaction. He used Spanish as a tool for communication and supported his students in its
use. He challenged his students and worked attentively to help them gain access to
content knowledge.
The five students were all advanced mathematical learners who liked their
mathematics class. They perceived their mathematics class as a place that was supported
to their first language usage, and that their teacher believed they could succeed. Case
study students preferred mathematics to be challenging, messy, connected to their lives,
and less redundant.
The multiple case study analysis showed that students placed themselves into
different social categories in school: the “nerds” and the “rowdy” students. Some students
feared being picked on because of their association to these categories and others did not
care if they were labeled or not. Self-confidence and attention were important factors in
students’ mathematical success and overcoming these peer-pressures. Case study students
preferred peer networks that were supportive and reciprocal. Questionnaires highlight
that though students rate their academic self-esteem high their perceptions of their school,
teachers, and self-efficacy were rated low.
Students’ perceived parental involvement as supportive to their mathematical
learning and ownership of learning. Case study students saw language as a tool for
learning but how often they were able to use this tool was limited. Resistance for case
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study students was either absence or only passive; there were no aggressive behaviors
displayed by case study students.
Students worked effectively and confidently on the Mathematical Tasks with little
procedural error and minor language issues. Of all seven tasks, there was a minor
language issue related to the mathematical term “average” used in the “Jill’s monthly pay
problem,” Task 11. Students’ home mathematical experiences helped them comprehend
and solve tasks. Of all seven completed tasks, only one minor procedural issue with
finding the percentage of a number did occur. The case study students were comfortable
working with numbers and additive procedures. Logic, geometric patterns, and
mathematical conversations were case study student’s strongest mathematical areas.
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CHAPTER 5: DISCUSSION, CONCLUSIONS, AND IMPLICATIONS
Discussion
Where was the resistance? Why did advanced mathematical learners agree
with their classroom, content, and teacher?
According to Willis (1977), the contextual factors that mediate resistance for his
study participants, the “Lads,” is found in the larger working class culture embodied in
both the youth’s families and their workplace culture once they leave school. Willis
found that these young people’s actions were cued by messages and practices inherent in
the culturally bound social and economic spheres that surrounded them. When the “lads”
resist, resistance takes the form of controlling the top of the class, subverting teacher’s
plans, violating and testing school rules, dressing outrageously, and rejecting the schools’
promise of social mobility. For Mr. Valencia, as stated in description of the classroom in
chapter three, these are similar types of behaviors that he observed among his students
throughout his mathematics courses.
For Mr. Valencia’s students, the contextual factors that were expected to cause
resistance were “language barriers, family economic disadvantages, low student
perceptions of school and teacher support, curriculum disconnected from prior
knowledge or interest, lack of resources, and lack of control over their future” (Personal
Interview, January 29, 2009). However, in a setting with the same contextual factors and
resistant peers, these five case study students did not manifest a high degree of resistance.
Case study students utilized minor passive forms of resistance, like ignoring their peers,
at most. These five students’ peers commonly demonstrated resistance that was seen as
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self-defeating and aggressive. The five students in this case all had their own struggles
and critiques of their classrooms, teachers, curriculum and peers, yet they maintained a
notable degree acceptance for their specific individual situations.
Case study students’ acceptance or agreement with the social classroom context
was possibly mediated by several factors: their academic self-confidence, seeing
mathematical content as important to their future, seeing their future goals outside of their
working class experience, their teacher acting as a social and linguistic broker, and
feeling cared for in their mathematics class. All five students reported high expectations
for their futures with statements endorsing their desires to be mathematicians, doctors,
fashion designers, veterinarians, and architects. Case study students perceived themselves
as capable of going beyond high school and attending college. For all five students, these
career goals and college plans extend beyond their family members’ experiences and
achievement. All five will be first-generation college students if they attend college, and
all five students responded in their questionnaires that mathematics is important to their
future goals.
These student aspirations alone are contrary to what Willis’s “Lads” saw as the
false promise that schooling offers. The “Lads” believed schooling offered little hope for
improved economic mobility or personal gratification. School culture and subject content
was disconnected from the reality of their situations; it meant nothing to their future
workplace situations. For the case study students, it is possible that their academic
confidence, liking for mathematics, relevance of mathematics to their future career goals,
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and seeing themselves as capable of having career goals beyond their current economic
situations, helped them agree to the classroom situation rather than resist it.
Mr. Valencia’s role as teacher and social broker in the classroom is another
possible factor in students’ approval of school versus resistance to school. Eckert (1989)
found in her study of “Jocks” and “Burnouts” that the school culture was not divided into
just two opposing groups; students were all self-identified as “In-betweens.” In-betweens
defined themselves “as part Jock, part Burnout, or their affiliation “may shift according to
the situation without changing their friendship group” (Eckert, p. 19). This was similar to
what Maria and Ruben discussed, Maria described in her descriptive narrative “I am just
part of the crowd. I really don’t belong to a group. You know, like (the student from
above) is part of the rowdy students who get into trouble, Valeta is part of the nerd group,
Ruben and I, are a little bit of everything. We play sports and hang out with everyone.
We’re not nerds, you know totally into school and that’s it” (Focal-group Interview, May
7, 2009). Maria has categorized herself and Ruben as “in-betweens.” In her
categorization, Valeta is at one end of the spectrum in the “nerd group” and another
classmate on the opposite end is in the “rowdy group.” By placing herself in this
underlying social categorization, Maria is at a neutral stance with her peers, she states she
is a little bit of everything. Thereby, she can move between groups and still maintain her
friendships with different peers.
These social categorizations can also bring with them stigmas and labels that are
difficult for students to negotiate. As stated earlier in chapter two, Eckert (1989) found in
her work that teachers play an important role in how students understand the school
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society and how they can gain access into its networks. Without this access students are
left behind to fail. In the advanced mathematics class, Mr. Valencia acted as a social and
academic broker. He was able to negotiate the student centered space and help students
negotiate this categorization. As stated earlier in chapter 4, he came to Maria’s aid when
she was being picked on by a peer in class. In Table 4.6, when students passively ignored
Mr. Valencia’s direction to point out coordinate pairs, he changed his approach and
moved around the room to interact directly with individuals. He utilized both English and
Spanish as resources to learning mathematics. He worked on the sixth grade team with
the student’s other teachers to help them build better instructional and cultural approaches
to aid their students. He was supportive of his students and like in Valeta’s letter in
Figure 4.4, Mr. Valencia is considered to be a great mathematics teacher who gives
advice, listens to students, helps them with their academic and personal struggles, he is
reported to make math easy, and is someone that can be trusted with feelings and secrets.
It is clear that Mr. Valencia plays an active role in the student space and networks; he is a
trusted member for these five students. Thus, when it came to the classroom, this
academic space was a place that was inviting and supportive to the case study students;
even though the math was sometimes repetitive or if students had issues with their peers,
they still had this space to participate in.
Willis (1977) observed with the “Lads” that they saw their own work as relatively
meaningless, it had no inherent value and represented a part of their future that they had
little or no choice in. The “Lads” had few doubts about the nature of their futures, and
saw work as simply a means for affirming what society thought should be the roles they
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take on in their lives. To the “Lads,” teachers were simply gatekeepers; they functioned
to enforce social conformity and obedience. In Mr. Valencia’s classroom, students had
choice. If they did not like the lesson, Mr. Valencia did his best to rework his pedagogy
to fit their needs. He challenged them to think beyond their comfortable zone. To meet
students’ needs Mr. Valencia used a mix of different teaching strategies, like taking the
students to work on mathematics with the art teacher, or letting them present solutions on
the Smart Board, or selecting their own groups and seats, or speaking in multiple
languages. Mr. Valencia saw mathematics as a means of learning, but also a different
way of thinking. He built his classroom so it would be meaningful and of value. He gave
the students control in this space. It was not just a teacher-centered space; it was a
teacher-student space. Thus, he was able to enter into their networks and help students
negotiate while the students could also critique the mathematics, dislike a lesson or take
extra time to work through a problem they found challenging.
An important note about this class is that the students were collaborators on how
the time in the classroom was spent. By being able to select their seating arrangement and
groups, they determined with whom they would be spending their time working, talking,
and receiving group credit, which also enforced social categorization. The pace of the
class was set by their work pace. Thus, how far students got through a lesson was up to
the students, though the teacher would try to speed things up at times. Ultimately,
students could slow a lesson by asking questions, rewriting their work, or demanding
more time to spend on a problem. This ability to pace the class put a lot of power in the
students’ hands. Mr. Valencia was comfortable with this, and commented that it was part
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of what it took to teach CMP effectively; which is one critique of CMP, formed by many
of the other teachers Mr. Valencia works with at this middle school and in the district;
that students have too much free time outside of the teachers’ direct control.
An alternative reason for student acceptance in this class is that the resistance was
delayed. These five students are capable of critiquing the oppressive conditions of their
school and able to formulate opinions and act on them. For example, Ruben stated in the
group-focal interview that his peers do not like math or school because they do not like
their teachers or they cannot use Spanish in classrooms because their teachers do not like
it. He sees underlying issues all around him, just like Maria and Valeta. In this class their
needs as learners and members of this classroom space are being met. They like the class,
they can speak in the language they prefer, they are challenged, they can work with their
friends, and they like Mr. Valencia. They marked in their questionnaires that they know
he thinks they can succeed in mathematics. Yet, their needs are not being met in other
classes.
For example, in their science class, they mentioned that they either have a hard
time, or that they see their peers having a hard time, because they were not allowed to use
their first language and the pedagogy used emphasized vocabulary instead of hands-on
alternatives. It is possible that resistance is happening in these other spaces that were not
observed, or will one day manifest when their needs are no longer being met. This would
suggest that it is possible that if the context-specific circumstance of resistance were to be
addressed and student needs met in that specific setting then resistance could become
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constructive (Burroughs, et. al, 1989). Thus, the behavior could be redirected to support
positive outcomes for the student.
For these five students, all the factors came together to produce a space were the
students were accepting of their academic context; which is an alternate notion to the
ideas of resistance that were thought possible in this space. Resistance is potentially
observed when students are pushed into a situation where they become disconnected or
cut off from the core of their learning, which is both individually and contextually
specific. As stated earlier in chapter two, Kohl (1994) found that students resisted the
classroom as a means to empower themselves to take hold of their learning and see
themselves as the mediators of their learning. Thus, for these five case study students,
they were already in a context that was empowering them to be responsible for their
learning.
How did case study student’s self-perceptions, engagement, language, and
self-esteem relate to student approval?
The case study students tended to place themselves in opposition to, or away
from, peers that did not share in the interest and care that they had toward mathematics.
When students presented their ideas, they were often supported and accepting of help by
their peers. Overall, students’ perceptions of their own peer groups were positive. Case
study students that were predominately interested in their assignments had good
communication and tended to enjoy class and working with each other. In terms of selfesteem, students with high self-esteem and confidence, like Maria, were not hindered by
negative interactions. Each class period for her was a new day and involved a clean slate.
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The same was true for Valeta and Juanita, who tended to have more positive interactions.
For Ruben and Veronica, the social interactions with the teacher and content were
positive; peer interactions were neutral. They all perceived themselves as strong learners
and that did not change due to negative interactions, although it was supported by
positive ones, especially with their teacher.
Case study students’ positive perceptions for mathematics and their teacher, their
high academic self-esteem, and willingness to engage in class supported student
acceptance in the classroom. Students were capable of expressing themselves in linguistic
forms that were comfortable to them and were allowed to see their language as an
acceptable tool for learning mathematics. Research over the last four decades on peer
relationships has shown that students who are accepted by their peer group, or socially
invested, are more motivated to achieve academically, have higher attendance rates,
obtain higher scores on achievement tests, earn higher grade point averages, and have
lower dropout rates (Diehl, Lemerise, Caverley, Ramsay, & Roberts, 1998; Kindermann,
1993; Kupersmidt, et. al, 1998; Ladd, Kochendorfer, & Coleman, 1997; Ollendick,
Weist, Borden, & Greene, 1992; Risi, Gerhardstein, & Kistner, 2003;Vandell &
Hembree, 1994; Wigfield, Eccles, & Rodriguez, 1998; Wentzel, 2003). Thus by creating
a space that was supportive and inspiring to the case study students, academically and
linguistically, Mr. Valencia found a means to nurturing his students to be intellectually
confident, curious, and engaged. Students also were personally interested in the
mathematical content; they had the “buy-in” that many young people lose in American
school due to what Hunter and Csikszentmihalyi (2003) refer to as “educational
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boredom.” Hunter and Csikszentmihalyi state that students start out with a need to be
involved and incorporate new things in order to expand the self. Students are genuinely
curious, interested and engaged in learning and developing new relationships, but when
we get to middle and secondary environments, the cognitive functions and skill building
abilities that once sustained successful learning becomes hindered. Scitovsky (1976)
suggests that our ability to engage in education becomes limited as the educational
settings become less imaginative and student centered. It is possible that the combination
of an effective teacher and mathematically interested students was enough to maintain
students’ acceptance and engagement in a classroom were other students could not.
Conclusions
The findings of this study suggest that in the context of this advanced
mathematical setting, two important factors came together to create an accepting
mathematical space. The first factor was Mr. Valencia; he was a central component to
learning in the sixth grade advanced mathematics class. His class had students focused
and he helped students gain access to challenging content knowledge. Mr. Valencia acted
as a social broker for student interactions with their peers and content. He allowed
English and Spanish to be used in the class room and treated them equally as tool of
communication.
The case study students were the second factor. Case study students’ positive
perceptions for mathematics and their teacher, their high academic self-esteem, and
willingness to engage in class supported student acceptance in the classroom. They
preferred mathematics to be challenging, messy, and connected to their lives. They
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preferred positive peer networks that were supportive and reciprocal to their learning.
These students saw language as a tool for learning and recognized when and where it was
off limits to their use. Student had high academic confidence and attention toward
mathematics.
Resistance is context-specific and variable; as students develop and change, so too
will their perceptions and interactions with mathematics and their classroom settings.
Mathematics will also become more abstract and difficult as students move into higher
grade levels. What is important to acknowledge is that a tolerant space was successfully
created for these advanced Latino learners. If the teacher-student relationship and student
interest in mathematics are strong enough to overcome social categorization, negative
peer influence, unsupportive schools, lack of resources, redundant curriculum, and
cultural-linguistic exclusion, then there are possibilities for researchers to investigate how
to develop this relationship and mathematical interest in order to replace the presence of
resistance with approval for students who struggle to connect to school and mathematics.
Implications for Research and Practice
Willis (1977) stated that when the “Lads” were resistant their teachers generally
viewed the students’ behavior as rude and impertinent. The teachers reduced the students’
behavior of the counter-school culture to either personal or purely psychological
categories. Thus, the teachers became incapable of understanding the social and class
structures the students’ behaviors developed within, often resorting to ridicule and
embarrassment to control the “Lads.” This created a more intense cycle of resistant
behavior that result in major consequences for these students. The role of resistance in the

146

education of young people can be detrimental to their educational experience. Willis’s
work recommended taking a look at the oppositional forces and trying to figure out how
these forces in schools must be worked with so they can focus resistance toward political
action. It is important also to understand how dominant meanings and social practices in
the schools both abuse and wage symbolic aggression against those social classes who
stand structurally and culturally in opposition to the governing public order. Teachers,
teacher-educators, and researchers need to continue Willis’s work in order to understand
the cultural contradictions in schools and help students and other teachers understand the
political nature of their own opposition.
According to Eckert (1989), nothing will change for students until schools quit
ignoring the fundamental relation between learning and social interaction. Eckert’s work
also emphasizes peers as a key component to social action, more so than any other school
faculty or staff. Eckert stated, “the average adolescent probably learns more from peers
than from any other category of people” (p. 184). Thus, as researchers, educators, and
administrators, there is a need to understand how to create educational experiences for
students where they are equally aware and have equal access to the school recourses.
Kohl (1994), again, suggests that teachers are socialized in their preparation
programs and schools to be the center of power relationships, to be judging and
stigmatizing of students, and to see students as failing. Young people are acculturated
under this mind set and are treated as objects in educational settings that limit their
aspirations for higher education. Thus, as researchers and teacher-educators, an effort to
refocus our preservice teacher programs to foster student cultural and socioeconomic
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awareness, community diversity, language, and culturally supportive pedagogy is vital
for student success.
According to Eckert (1989) the curriculum, programs, and resources for students
were only meaningful if the students followed the same pathway to adulthood that the
school supported. When considering what it means to educate a student in terms of
societal goals, our educational programs will directly reflect the disparity and
maltreatment of individuals that do not fit normal societal pathways. The field of
education needs to consider how schools can be established to reflect the needs and
cultural experiences of the communities they serve. For Arizona, researchers and teachereducators need to explore the impacts English-Only legislation has had on student
achievement and teacher pedagogy. Teachers are entering classrooms unprepared to meet
the needs of linguistic minorities or advanced level learners (Wong-Fillmore & Snow,
2000). Groups of young people on either end of the academic spectrum are in classrooms
where, in terms of mathematics, students are not prepared to learn in the form of
communicating concepts currently utilized in schools, and teachers of these young people
are not able to help their students access the experiences they need to be successful
(Lubienski, 2000).
The lasting effects of language restrictions in our schools need to be explored so
that teacher-educators can create programs that prepare future teachers for the realities of
the classroom contexts they are entering. ESL teachers for mainstream classrooms are
left to meet the diverse needs of these students, especially at the upper elementary and
secondary levels where their general pedagogy coursework may not have provided them
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with strategies to support language and content learning, unprepared and cut-off from the
resources and skills they require (Campbell, Adams & Davis, 2007). One course in
English immersion methods, as required in Arizona, may not be enough to help teachers
determine the linguistic demands of their students and modify their mathematics
instruction in order to teach English.
As researchers in mathematics education, it is noteworthy to look at how studentlearning environments in successful programs in middle and secondary schools that serve
low socioeconomic communities establish caring teacher-student relationships, deepen
students understanding of mathematical ideas, and create a shared sense of purpose. It is
in classrooms like Mr. Valencia’s advanced sixth grade mathematics class where a caring
teacher and students who are willing to learn in a larger school system that is generally
opposing to their achievement are succeeding. There is a necessity in Arizona to focus
efforts on learning spaces that support student needs and the turning of resistance issues
into constructive resistant behaviors to ensure mathematics achievement for Latinos.
Current trends needs to be countered so that Latinos will not continue to be less-likely to
participate in gifted and talented program in elementary and secondary settings than their
non-minority peers, which is a strong indicator of limited access to mathematics and
sciences high level learning (Valdez & de Posada, 2006).
Future Research in the Advanced Sixth Grade Classroom and Community Schools
In many conversations with Mr. Valencia and observations at the school, it
became clear that the advanced mathematics class is different from the other mathematics
course in terms of student relationships, perceptions and resistance behavior. A larger
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study of an entire sixth grade set of students in all levels of mathematics is a logical
extension of this work for understanding these concepts in various classrooms. Following
a set of students as they transition through their various subjects and free spaces, such as
lunch time and electives, would help illuminate how resistance forms in one space and
does not manifest in another. This would also help build an understanding of the
teachers’ role in the presence of oppositional resistance, or redirection toward
constructive resistance.
Also, a longitudinal study of students over the course of their elementary and
middle school experience would be ideal for understanding the larger impacts of the
transition to middle school on students’ self-perceptions, manifestations of resistance and
acceptance, and academic achievement. It would also be important to analyze how
community based schools that run from kindergarten to eighth-grade compare to regular
K-5 and 6-8th grade schools; and whether the sense of community within these settings
has lasting impacts on student achievement and resistance over time.
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APPENDIX A
TIMELINE FOR DISSERTATION
Time Frame
Activity- Analysis
January to February Proposal Meeting/IRB
09
SITE Approval
Teacher Approval
February to April 09 Student Consents
Parent Consents
April to May 09
Data Collection (Phases 1-4)
Beginning defining codes
May to June 09
Ongoing analysis and transcription of data:
Continue defining codes

Writing Activity
Edit Proposal and IRB

Draft Ch 1: Rationale

Draft Ch 2: Conceptual
Framework/Literature
Review
July 09
Data Analysis:
Draft Ch 2: Conceptual
(1st round coding and theme development) Framework/Literature
Review
August 09
Data Analysis:
Draft Ch 3:
(2nd round coding and theme/category
Methodology
development)
Revise Ch 1 & 2
September 09
Data Analysis:
Draft Ch 4: Findings
(Finalize coding and categories/themes)
Revise Ch 3
October 09
Data Analysis:
Draft Ch 5: Conclusion
(Finalize coding and categories/themes)
and Implications
Revise Ch 4
November 09
Revise Ch 5:
Present complete draft
to committee
Prepare for Defense
November/May 2010
Defense
Final revisions and
Submission of
Dissertation
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APPENDIX B
SCHOOL CALENDAR AND DATA COLLECTION PHASES
Data Collection
and Permissions
SITE Permission
IRB U of A
Consent Forms
Phase 1

Phase 2

Phase 3

Phase 4

Days

Total Time

February 23-Apirl
Eight Weeks
20
February 23 to April
Eight Weeks
20
April 20 to April 22
Three Days
April 23, 24
Each questionnaire is 15 minutes max.
Observations: 2 days (50 minutes): April 23,
24
Data collection: 30 minutes April 23
30 minutes April 24
Analysis: Two hours April 23
Two hours April 24
April 27-May 8 and Focus Group 1 and 2: 50 minutes May 8 and
11
May 11
Observations: 8 days (50 minutes): April 27May 8
Analysis: Analysis of Phase 1 and Focus
Group April 27- May 11
May 12-13
Each questionnaire is 40 minutes max. May
12 and 13
Data collection: 40 minutes May 12
40 minutes May 13
(During Lunch)
Observations: 2 days (50 minutes): May 12
and 13
Analysis: Two hours May 12
Two hours May 13
Continued analysis of interviews
May 14-18
Task-Based Interview (60 minutes): May 14
Observations: 1 day (50 minutes): May 18
Analysis: Continued analysis of interviews,
observations and questionnaires
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APPENDIX C

STUDENT QUESTIONNAIRE 1, BACKGROUND
Purpose: I would like to remind you that the purpose of this study is to understand your
self-perceptions and your role in your learning of mathematics. I would like to learn
more about what you think about your school, your peers and mathematics. Your
experience in school is important and with your feedback we can help make this
experience a success for other students who will be entering into the 6th or 7th grade.

Directions
Please respond to each question in the blanks provided.
Please tell me:
The language you speak at home: _________
The language you use most often at school when thinking about math: ___________
Your gender: ___
Student ID Code: _______

THANK YOU FOR HELPING ME!
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Please explain your thoughts on each question in the space provided. If you need
more paper to complete your thoughts on please let me know.
1. Where were you born?

2. How many brother and sisters do you have?

3. What languages do you speak at home?

4. Do you (prefer) like to speak Spanish or English better?

5. What do you like to do in your free time?

6. What do you like to do for fun?

7. What are some things you feel that you are pretty good at? What makes you good
at that?

8. What are some things that you feel you are not good at? Why, in your opinion
aren’t you good at that?
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9. What kind of job do you want to have when you get older? Do you think you will
need math for that job?
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APPENDIX D

STUDENT QUESTIONNAIRE 2, MATHEMATICS
Purpose: I would like to remind you that the purpose of this study is to understand your
self-perceptions and your role in your learning of mathematics. I would like to learn
more about what you think about your school, your peers and mathematics. Your
experience in school is important and with your feedback we can help make this
experience a success for other students who will be entering into the 6th or 7th grade.

Directions
On the following page you will find a series of statements that people might use to
describe themselves. The statements refer to a wide range of activities and attitudes.
For each statement, please check the number that best represents your opinion.
Please tell me:
The language you speak at home: _________
The language you use most often at school when thinking about mathematics:
___________
Your gender: ___
Student ID Code: _______

THANK YOU FOR HELPING ME!
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Please circle the choice that best fits your views about math.

(1) Strongly Agree, (3) Not Sure, and (5) Strongly Disagree
a. Math just isn’t my strength, and I avoid it whenever possible.
1
b. I get nervous when my teacher asks me to solve a math problem.
1
c. I like school.
1
d. I don’t like to help other students when they have trouble with math. 1
e. I like how my math class is taught.
1
f. I don’t feel ready to begin learning Algebra.
1
g. I have no problem asking my teacher for help.
1
h. I like math.
1
i. I work with other students on math tasks.
1
j. I don’t like learning math from a text book only.
1
k. I do not use math outside of school.
1
l. I feel comfortable in my math class.
1
m. My classmates often say they don’t like math.
1
n. The students in my class have trouble working together.
1
o. My classmates have trouble handling basic math.
1
p. I don’t like it when my teacher uses two languages to explain a math 1
topic.
q. My teacher uses a variety of resources to help us (the class) learn
1
math.
s. My teacher thinks I am a successful student.
1
t. My teacher expects the class to get good grades in math.
1

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5

2 3 4 5
2 3 4 5
2 3 4 5

1. Please pick three of your responses and explain why you selected the number you did.
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APPENDIX E

STUDENT QUESTIONNAIRE 3, EDUCATIONAL ENVIRONMENT
AND SELF-PERCEPTIONS
[Adapted from the Developmental Studies Center – Middle School, Child Development
Project, 1998-2000]
Purpose: I would like to remind you that the purpose of this study is to understand your
self-perceptions and your role in your learning of mathematics. I would like to learn
more about what you think about your school, your peers and mathematics. Your
experience in school is important and with your feedback we can help make this
experience a success for other students who will be entering into the 6th or 7th grade.

Directions
On the following page you will find a series of statements that people might use to
describe themselves. The statements refer to a wide range of activities and attitudes.
For each statement, please check the number that best represents your opinion. Scales are
listed above grouped items.
NOTE: Please make certain to answer all the questions on BOTH SIDES of the
page.
Please tell me:
Your date of birth: ___
Your gender: ___
Student ID Code: _______
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Shade in the box that best matches your feelings to each statement below using the
following:
1 = disagree a lot, 2 = disagree a little, 3 = neither agree nor disagree,
4 = agree a little, 5 = agree a lot.
Item 1:
1 2 3 4 5
a) My school is a fun place to be.
b) I am bored at school.
c) I enjoy what I do in school.
d) I like school.
e) What we do at school is a waste of time.
1 2 3 4 5
Item 2:
a) I don't do very well in school.
b) I am doing a good job in school.
c) I think I'm a good student.
d) I am not a very good student.
Item 3:
1 2 3 4 5
a) People care about each other in this school.
b) Students at this school don't seem to like each other very well.
c) Students at this school just look out for themselves.
d) Students at this school are willing to go out of their way to help
someone.
e) Students at this school work together to solve problems.
f) The students in this school don't really care about each other.
g) Students at this school don’t get along together very well.
h) Students at this school are mean to each other.
i) When I’m having a problem, some other student at this school will
try to help me.
j) Students help decide what they will work on in class.
k) Students have little chance to have their ideas heard at this school.
l) Teachers and students plan things together at this school.
m) The teachers and students here usually decide together what the
class rules will be.
n) Students at this school get to help plan special activities and
events.
o) The principal and teachers really rule things here.
p) There is a student council here that gets to decide on some really
important things
q) Students help to decide what goes on at this school.
r) Students have the chance to start up their own clubs at this school.
Item 4:
1 2 3 4 5
a) The times I feel best in school are when a lesson makes me think
about things.
b) The times I feel best in school are when I work hard all day.
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c) The times I feel best in school are when I keep busy.
d) The times I feel best in school are when something I learn makes
me want to find out more.
e) The times I feel best in school are when what I learn really makes
sense.
f) The times I feel best in school are when I learn something
interesting.
g) The times I feel best in school are when I get a new idea about
how things work.
h) The times I feel best in school are when I solve a problem by
working hard.
i) The times I feel best in school are when I am challenged in math.
Item 5:
1 2 3 4 5
a) Teachers and students treat each other with respect in this school.
b) I feel that I can talk to the teachers in this school about things that
are bothering me.
c) Teachers and students in this school don't seem to like each other.
d) I feel my teacher believes I can succeed in school.
Item 6:
1 2 3 4 5
a) I wish I were different from the way I am.
b) I like myself.
c) I like myself just the way I am.
Item 7:
1 2 3 4 5
a) Most people who ask for help are just being lazy.
b) I only care about my family and my friends; other people can take
care of themselves.
c) People should look after themselves and not try to solve other
people’s problems.
d) I should just take care of myself and let others take care of
themselves.
e) People should work out their own problems by themselves.
f) A student has enough schoolwork to do without worrying about
other students’ work.
g) Problems in other parts of the world are not my concern.
h) When I see someone having a problem, I want to help.
i) Everybody has enough problems of their own without worrying
about other people’s problems.
g) When I hear about people who are sad or lonely, I want to do
something to help
Shade in the box that best matches your feelings to each statement below using the
following:
1 = not at all sure, 2 = mostly not sure, 3 = sort of sure, 4 = mostly sure, 5 = very
sure.
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Item 8: How sure are you that things will work out well~
1 2 3 4 5
a) when you have to learn something new at school?
b) when you have to give a talk in class?
c) when you have to do an activity for the first time?
d) when you are having trouble with your schoolwork?
e) when you feel very unhappy?
f) when you have to figure out something by yourself?
g) when you have to make an important decision?
h) when someone is counting on you to do something?
i) when things are going wrong?
j) when you are having trouble understanding a math problem?
Item 9: Do you:
No
- Yes
a) participate in any organized sports at school— basketball,
football, track, etc?
b) belong to any clubs at school?
c) participate as a class officer or member of a student council?
d) work on the school newspaper or yearbook?
e) take part in any organized sports outside of school, like little
league?
f) belong to any community youth groups—scouts, boys or girls
club, church youth group, etc?
g) feel you are challenged in math?
Shade in the box that best matches your feelings to each statement below using the
following:
1 = not true at all, 2 = sort of true, 3 = very true
Item 10:
1
2
3
a) The Teachers in my classes punish kids without even knowing
what really happened.
b) I feel safe and comfortable with the teachers in my classes.
c) The teachers in my classes always try to be fair.
d) The teachers in my classes don’t care what I think.
e) The teachers in my classes always keep their promises.
f) The teachers in my classes really care about me.
Shade in the box that best matches your feelings to each statement below using the
following:
1 = none, 2 = some, 3 = about half, 4 = most, 5 = all or almost all.
Item 11: Of the kids you hang around with~
1 2 3 4 5
a) how many complete their assignments on time?
b) how many like school most of the time?
c) how many try hard to do good work in school?
d) how many plan on attending college?
e) how many plan on finishing high school?
Item 12: Of the kids you hang around with~
1 2 3 4 5
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a) how many participate in organized sports or other youth groups
(church groups, scouts, etc.) outside of school?
b) how many participate in sports, clubs, yearbook, band, or other
activities at school?
Item 13: Of the kids you hang around with~
a) how many would try to stop you if you were about to do things
that could get you into
trouble with your parents, the school, or the police?

1

2

3

4

Circle the number that most represents your answer to the following
questions.
Item 14: Educational Aspirations
If you could go as far as you wanted in school, how far would you like to go? Please
circle the item that best matches your thoughts.
1= Go to high school, but not graduate
2= Graduate from high school
3= Go to a trade or vocational school
4= Go to college for a while
5= Finish college
Item 15: Educational Expectations
Sometimes what you would like to happen is not what you think really will happen.
How far do you think you really will go in school? Please circle the item that best
matches your thoughts.
1= Go to high school, but not graduate
2= Graduate from high school
3= Go to a trade or vocational school
4= Go to college for a while
5= Finish college

5
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APPENDIX F

STUDENT QUESTIONNAIRE 4, SELF-PERCEPTIONS
[
 Lesa K. Ellis and Mary K. Rothbart, 1999. Revised Long Form]
Purpose: I would like to remind you that the purpose of this study is to understand your
self-perceptions and your role in your learning of mathematics. I would like to learn
more about what you think about your school, your peers and mathematics. Your
experience in school is important and with your feedback we can help make this
experience a success for other students who will be entering into the 6th or 7th grade.

Directions
On the following page you will find a series of statements that people might use
to describe themselves. The statements refer to a wide number of activities and attitudes.
For each statement, please circle the answer that best describes how true each
statement is for you. There are no best answers. People are different in how they feel
about these statements. Please circle the first answer that comes to you.
You will use the following scale to describe how true or false a statement is about you:
Circle number:

If the statement is:

1

Almost always untrue of you

2

Usually untrue of you

3

Sometimes true, sometimes untrue of you

4

Usually true of you

5

Almost always true of you

NOTE: Please make certain to answer all questions on BOTH SIDES of the page.
Please tell us:
Your date of birth: ___________
Your gender: M / F
Student ID Code: ___
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How true is each statement for you?

Please circle the response that matches
your thoughts on each statement
below.
I would rather play a sport than watch
TV.
I have a hard time finishing things on
time.
When I’m excited, it’s hard for me to wait
my turn to talk.
When I do things, I do them with a lot of
physical energy.
When someone tells me to stop doing
something, it is easy for me to stop.
I could easily change a bad habit if I
wanted to.
I tend to say the first thing that comes to
my mind, without stopping to think about
it.
I do something fun for a while before
starting my homework, even when I’m
not supposed to.
It is easy for me to really concentrate on
homework problems.
When someone asks me to do something,
I do it right away, even if I don’t want to.
When I compete in games or sports, I
really try to crush my opponents.
I like to be physically active whenever I
have the chance (sports, dancing, etc.).
I am a patient person.
When interrupted or distracted, I forget
what I was about to say.
I blurt out answers in class before the
teacher calls on me.
When trying to study, I have difficulty
tuning out background noise and

Almost
always
untrue

Usually Sometimes Usually Almost
untrue
true,
true always true
sometimes
untrue

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1

2

3

4

5
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concentrating.
I finish my homework before the due
date.
I tend to be on time for school and
appointments.
If I have a hard assignment to do, I get
started right away.
I am good at keeping track of several
different things that are happening around
me.
I am shy.
I get irritated when I have to stop doing
something that I am enjoying.
I like to look at the pattern of clouds in
the sky.
I am good at self-discipline.
I put off working on projects until right
before they're due.
I tend to get in the middle of one thing,
then go off and do something else.
I am not shy.
I am quite a warm and friendly person.
I can stick with my plans and goals.
I pay close attention when someone tells
me how to do something.
I get very frustrated when I make a
mistake in my school work.
I prefer outdoor activities to those
indoors.
It frustrates me if people interrupt me
when I'm talking.
I get upset if I'm not able to do a task
really well.

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1
1

2
2

3
3

4
4

5
5

1

2

3

4

5

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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APPENDIX G
FOCAL GROUP PROTOCOL
1. The focus group interview will be conducted in a quiet room secured by the school
principal.
2. A tape recorder or tape recorder microphone will be placed in the center of the table.
3. Students will be seated around the conference table along with the interviewer and his
research assistant who will operate the recording equipment and take notes.
4. Guidelines for the interview will be reviewed prior to the start of the session:
(a) Students are asked to focus on the topic being discussed.
(b) Students should not make negative comments about other student responses.
(c) Participation is voluntary, and students may withdraw at any time.
(d) The researcher will explain how transcription will occur, and names be deleted.
(e) Students should speak one at a time.
(f) Students may ask the researcher questions to clear up any confusion they may have.
(g) Students may choose not to answer some questions.
(h) Students may share their own experiences that come to mind when they hear another
students’ response to a question.
(i) The interview will take place in a relaxed atmosphere.
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APPENDIX H
FOCAL GROUP INTERVIEW 1
(To be used with 6th and 7th-graders)
[Sample Guiding Questions]
1. What makes a successful transition from elementary school to middle school for
6th grade students? (Below are some areas that may help to focus on, researcher
will clarify terms for students and provide examples)
a. Grades
b. Comfort with doing math
c. Comfort with applying math
d. Relate math to other subject areas/ outside school
e. Feeling ready for algebra, aims tests
f. Comfort level with your teacher
g. Work with others in classroom, friendships, peers
h. External rewards for success (Prizes, good grades, etc)
i. Negative rewards for success (Detention, phone calls home, etc.)
2. What is your responsibility for success in math (teacher, parent, student)?
3. What are you doing to be successful?
4. How do you think math should be taught? How would you like to learn math?
5. Do you like school? What is one of your most memorable moments as a student
in your math class?
6. Do you like the teacher? What are some things you like about the way your
teacher teaches math?
7. Do you like math? Why? Do you not like math? Can you think of a pivotal
moment in your school experience that made you really like math or made you
not like math?
8. Do you like the math book, resources?
9. What else would you need to be the most successful student possible?
10. Can you think of a time where you felt really smart at math? A time where you
felt unsure about math?
11. Can you give me an example of a time where you used math to help you outside
of school.
12. Can you tell me about a time when you helped someone with a math problem or
someone helped you?
13. What make school important/not important to you? Why?
14. Discuss Student Survey 1
What are your thoughts about survey 1 and your responses?
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APPENDIX I
FOCAL GROUP INTERVIEW 2
[Sample Guiding Questions]
1. What is your favorite thing to do outside of school?
2. This next question is about roles. Students sometimes perform different roles in the
classroom. They can be quiet and shy (passive), work in groups, or even be
experts and leaders in the class.
a. What type of role to you like to take in class?
b. What type of role do you take with your teacher? Can you give examples?
3. What is the most important thing that I should know about you as a sixth-grade math
student?
4. What is the most important thing I should know about your feelings toward math?
5. I see math as ….
6. What does it mean to be challenged in class? In math? Can you give me an example?
7. Can you think of a time in class were a student acted out during math class (either for
positive reasoning or negative reasons)? Why do you think they did this?
a. Can you give me an example that applies to your experiences as a student?
b. Can you think of a time were you felt really challenged in math? Or a time where you
really wanted to be challenged and were not?
8. What are the most important parts of your day? Can you give me an example of
something you really like to be a part of at school?
9. Discuss findings from surveys.
What are your impressions of survey 2, 3 and 4?
10. Is there anything that you would like to share that was not covered in this interview?
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APPENDIX J
GROUP TASK-BASED INTERVIEW PROMPTS AND QUESTIONS
Sample Task-Based Interview Prompts ~
1.
2.
3.
4.
5.
6.
7.
8.
9.

Can you please read the problem aloud?
What do you think the problem is asking?
What do you think you need to know in order to do this problem?
Please show me how you would find the answer. Try to talk as you work to
explain what you are doing.
How can you tell if your answer is correct?
Are there any words that you are unsure about?
Can you draw a picture to show what is going on in the problem?
Pretend that you are talking on the phone to someone who has never seen this
problem. Describe what you did to solve the problem.
Do you see a pattern in this problem?

Student Work Interview Questions ~
1. While looking at the student’s work, ask the student what part of the problem hey
found particularly easy and the reason(s) why.
2. While looking at the student’s work, ask the student what part of the problem hey
found particularly difficult and the reason(s) why.
3. Ask the students to describe his/her solution process.
4. Are these the kinds of problems that you are usually expected to do
independently?
5. Are the problems that you are expected to do independently different from the
ones that you work on with a group? In what ways are the problems that same or
different?
6. How do you think these problems are related to your real life? Do you feel that
they help you understand mathematics better? Why?
7. When you are solving these problems, do you think through the problems in
English or Spanish or both? Explain.
8. Is there anything about these problems, or one problem in particular, that you
want to say something specific about?
9. What do you think about problems like these?
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APPENDIX K
TASK-BASED INTERVIEW

TASK 1:
Moving Cows

There are cows in each of these pastures. The pastures are
connected by bridges. The number on each bridge tells the total
number of cows in the 2 connecting pastures. What is the total
number of cows in each pasture? [Hint: no pasture has more than
20 or less than 10 cows.]

Pasture A

Pasture B

Pasture C

Pasture D
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TASK 2:
Rainforests

Rainforests cover only a small part of the Earth, but they are home
to more than half the world's plants and animals. It is estimated
that rainforests are cut down at the rate of 100 trees per minute. At
this rate, how many are cut down every 24 hours? Every week?
Explain your answer.
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TASK 3:

Decisions, Decisions

Jose has just gotten a new job. On his first day, the boss gave him
2 choices for his salary. First Choice: Start at $30,000 and get a 5%
raise at the end of every year. Second Choice: Start at $23,000 and
get a $5000 raise at the end of each year. Calculate how much Jose
would be making at the start of the 5th year. Which is the better
choice? Explain how you got your answer.
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TASK 4:
Mayan Pyramids

The Mayans of Mexico and Central America built huge pyramids
of solid stone block. The square base of one pyramid is 36 blocks.
Each block is 6' x 6' x 6'. What is the surface area of the base
before the next layer is put on? Use only the sides you can see.
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TASK 5:

Surface Area

300’
400’
Here is a sketch of a city park. It is 400 ' long and 300 ' wide. The
sidewalks are 6 ' wide. What is the surface area of the sidewalk?
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TASK 6:

Hexagonal Tiles (from PROBLEM SOLVING
CONNECTIONS)

Row 2

Row 1

In the center of Memorial Park is a fountain in the shape of a
hexagon. Workers are ringing the fountain in hexagonal tiles. The
first ring of tiles is made of black tiles. The next ring is made of
white tiles. The next black, and so on. How many hexagonal tiles
will the workers use in the fourth ring?
In all, the workers completed 15 rings. What color were the tiles in
the fifteenth ring? How many did they need for this ring?
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TASK 7:
Big Green Gorilla

Michael was driving to Halifax when he spotted a big green gorilla
on the side of the road. He screeched to a stop, jumped out of his
car. He saw the outline of a number on the gorilla. He couldn't
quite see the number, but he knew it was a 4 digit number. And:
1) He remembered seeing a number 1.
2) In the hundred's place he remembers the number is 3 times the
number in the thousand's place.
3) He said the number in the one's place is 4 times the number in
the ten's place.
4) Finally he said the number 2 is sitting in the thousand's place.
WHAT IS THE NUMBER ON THE GORILLA?
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TASK 8:
Camera Size

I am an astronomer and my camera lens is 1.372m across. My
friend George is a spy and he has a camera lens of 2.9cm across.
My aunt Marie is a surgeon and she has a lens 1.5cm across.
1) How many more meters across is my camera lens than Marie's?
2) How many fewer meters across is Marie's camera lens than
George's?
3) Around how many of George's camera lens' would fit across
mine?
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TASK 9:
Building Steps
It takes 6 cubes to build a staircase with 3 steps. How many cubes
will be needed for11 steps?
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TASK 10:
Party Tables

The tables at the party are shaped like the hexagon. If you put the
tables together, how many would you need for 50 people? (1
person per side.)
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TASK 11:
If m represents the total number of months that Jill worked and p
represents Jill’s average monthly pay, which of the following
expressions represents Jill’s total pay for the months she worked?

A)

m+p

B)

m÷p

C)

mxp

D)

p÷m

E)

m-p
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APPENDIX L
CODE INDEX
Mathematical Learning

Resistance

Academic Content

6

MA
MC
U

Peer

RP

Teacher

RT

Conceptual understanding

School

RS

Procedural fluency

MPF

Content

RC

Strategic competence

MSC
MA
R

Adaptive reasoning

Acceptance
Peer

AP

MPD

AS

Productive disposition
Mathematical and cognitive
processes
Mathematical and contextual
language

Teacher

AT

School
Content

AC

Cultural/ life experiences

CE

Positive

EP

Negative

EN

Neutral

ENE

Positive

PP

Negative

PN

Neutral

PNE

Positive

TP

Negative

TN

Neutral

TNE

MP
ML

Relationships
with Student:
Ed. Environment

Peer Interaction

Teacher
Interaction

Perceptions
Peers
6

CP

Academic codes are from: National Research Council. (2001). Adding it up: Helping children learn
mathematics. J. Kilpatrick, J. Swafford, and B. Findell (Eds.). Mathematics Learning Study Committee,
Center for Education, Division of Behavioral and Social Sciences and Education. Washington, DC:
National Academy Press.
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Teacher

CT

School
Situated
Classroom
Context
Math Class
Norms

CS

CM

Engagement

CE

Language

CL

Content
Behavior/Attitude
s

CC

CSC

CB
Peers

BBP

Teacher

CBT

School

CBS

Language

CBL

Content

CBC

Other

CBO

Engagement

PE

Self/Self-Esteem

CSE

Home Knowledge

CH

Culture

CU

Other

Peer

CUP

Family

CUF

Class

CUC

School

CUS

Popular Culture/Media

CO

Definitions of Academic Content Codes (See footnote for citation).
Conceptual
understanding:
Procedural fluency:
Strategic competence:
Adaptive reasoning:

Productive disposition:

Comprehension of mathematical concepts,
operations, and relations
Skill in carrying out procedures flexibly,
accurately, efficiently, and appropriately
Ability to formulate, represent, and solve
mathematical problems
Capacity for logical thought, reflection,
explanation, and justification
Habitual inclination to see mathematics as
sensible, useful, and worthwhile, coupled with a
belief in diligence and one’s own efficacy.
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APPENDIX M
TASK ANALYSIS
TASK 1: Moving Cows
Component A: Academic Content
How experienced were students with mathematics
Students were experiences with number sense and
concepts and procedures?
substitution of values. They did use initial
algebraic reasoning but did not use expressions.
How experienced were the students with concepts
from other content areas, such as science and social
studies that are required?
Not enough information to answer.
Component B: Mathematical and Cognitive Processes
What mathematical processes were needed and how Algebraic reasoning, number sense, patterns, not
experienced are the students at using them?
so much experienced with algebraic reasoning
What cognitive processing skills were needed?
logic, deduction, reasoning
What cognitive skills were employed?
all
What mathematical issues occurred?
Students went at the problem quickly, straight to
the number and they were able to reason it out.
They knew the numbers were connected and it
was clear to them which numbers needed to be
altered to match the problem.
Component C: Mathematical and Contextual Language
Did the students’ prior experiences include the
development of mathematical language and the
development of the reflective and command
functions of natural language in the learning of
Natural language did not hinder their work on the
mathematics?
task. Grade appropriate
Does the language used in the problem statement or
instruction correspond to the level of English
language development of ESL students?
Grade level/student appropriate
Are there words that have specialized meanings in
Bridge is the only word that can have a different
mathematics that have different meanings in natural meaning, but the context of the problem was clear
language?
to them.
Component D: Cultural/Life Experiences
What knowledge of cultural or life experiences was Basic understanding about cows was helpful but
needed to understand the problem statement?
more area understanding and pathways was
needed
What connections needed to be made between the
mathematics of the classroom and student
problem was similar to classroom context not so
experience?
much student experience
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TASK 2: Rain Forests
Component A: Academic Content
How experienced were students with
Familiar. New conversions and were able to apply
mathematics concepts and procedures?
them. Small multiplication mistakes that were selfcorrectable.
How experienced were the students with
concepts from other content areas, such as
Students seemed familiar with the rain forest and
science and social studies that are required?
deforestation.
Component B: Mathematical and Cognitive Processes
What mathematical processes were needed and
Conversion of time units and multiplication of large
how experienced are the students at using them?
numbers
What cognitive processing skills were needed?
Logic and reasoning
What cognitive skills were employed?
Both
What mathematical issues occurred?
Minor place value issues.
Component C: Mathematical and Contextual Language
Did the students’ prior experiences include the
development of mathematical language and the
development of the reflective and command
The only language issue was with the word
functions of natural language in the learning of
estimation. It was clarified and the students were
mathematics?
still capable to solving the task.
Does the language used in the problem statement
or instruction correspond to the level of English
Yes, outside of the word “estimate” there were no
language development of ESL students?
other language issues.
Are there words that have specialized meanings
in mathematics that have different meanings in
No, all common to natural language and
natural language?
mathematics
Component D: Cultural/Life Experiences
What knowledge of cultural or life experiences
was needed to understand the problem
Understanding of time and conversion of time to
statement?
represent a real life problem.
What connections needed to be made between
the mathematics of the classroom and student
experience?
Use of time as a rate/unit.
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TASK 3: Decisions, Decisions
Component A: Academic Content
How experienced were students with
Students had just covered finding percents of fractions
mathematics concepts and procedures?
and whole numbers in class. All were proficient on their
homework and in class discussion of procedures to find
percents.
How experienced were the students with
Do not have enough information about other courses to
concepts from other content areas, such as
answer. Other classes were not brought up while working
science and social studies that are required? on this task.
Component B: Mathematical and Cognitive Processes
What mathematical processes were needed
Students needed to find the percent of a number and
and how experienced are the students at
apply that to addition. These are things they have done in
using them?
class.
What cognitive processing skills were
needed?
Logic, reasoning, number sense for comparison.
What cognitive skills were employed?
All were utilized
What mathematical issues occurred?
Finding the percent of a number was difficult. Maria
wanted to divide, she did not recognize the five as being
the percent already and that she needed to use that to find
the percent of the number. Once the issue was discussed
using familiar percentages, like 50%, students were able
to solve the problem.
Component C: Mathematical and Contextual Language
Did the students’ prior experiences include
the development of mathematical language
and the development of the reflective and
The idea of finding a “percent of” and “representation”
command functions of natural language in
seemed unclear to students. A lot of discussion took place
the learning of mathematics?
to help clarify the “percent of”
Does the language used in the problem
statement or instruction correspond to the
Language was grade level and students appropriate.
level of English language development of
These were words and phrases they had heard and have
ESL students?
used in class.
Are there words that have specialized
Yes, the percent of and representation can have different
meanings in mathematics that have different meanings in natural language and mathematics.
meanings in natural language?
Differences were not brought up by students.
Component D: Cultural/Life Experiences
What knowledge of cultural or life
Receiving wages, raises or bonuses in a work
experiences was needed to understand the
environment. Calculating pay. Making comparisons
problem statement?
between choices, being able to select the best offer.
What connections needed to be made
between the mathematics of the classroom
and student experience?
Finding percentages of fractions or whole numbers.
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TASK 6: Hexagonal Tiles
Component A: Academic Content
How experienced were students with
Students were being asked to find a pattern and
mathematics concepts and procedures?
use that pattern to make conclusions about
behaviors in that pattern. This is something the
students have spent a lot of time on in class.
How experienced were the students with
Students used the same pattern skills and
concepts from other content areas, such as
reasoning in their art class to create tessellations
science and social studies that are required?
and other design projects.
Component B: Mathematical and Cognitive Processes
What mathematical processes were needed
Students were required to apply number sense to
and how experienced are the students at using establish a pattern and look for relationships
them?
within that pattern.
What cognitive processing skills were
needed?
Logic, reasoning, deduction
What cognitive skills were employed?
All were used
What mathematical issues occurred?
The only issue was determining if it was an
additive pattern or a multiplication pattern.
Component C: Mathematical and Contextual Language
Did the students’ prior experiences include the Students have used the natural and mathematical
development of mathematical language and
language in this problem within their classroom.
the development of the reflective and
They were familiar with the color pattern used.
command functions of natural language in the They have done problems before with the
learning of mathematics?
hexagonal shapes.
Does the language used in the problem
statement or instruction correspond to the
level of English language development of ESL Language was appropriate to the level of the
students?
students.
Are there words that have specialized
meanings in mathematics that have different
There were not specialized meanings inherent in
meanings in natural language?
the problem.
Component D: Cultural/Life Experiences
What knowledge of cultural or life
experiences was needed to understand the
problem statement?
Using patterns within design.
What connections needed to be made between
the mathematics of the classroom and student
Similar patterns were used in the CMP workbook
experience?
students used in class.
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TASK 7: Big Green Gorilla
Component A: Academic Content
How experienced were students with
Students have used the same logic and
mathematics concepts and procedures?
deduction required in this problem throughout
the year.
How experienced were the students with
Not enough information about their other
concepts from other content areas, such as
courses to know if this type of problem was
science and social studies that are required?
used. It does relate to general logic that is
inherent in science basic concepts.
Component B: Mathematical and Cognitive Processes
What mathematical processes were needed
and how experienced are the students at
Calculations or procedures were not required.
using them?
This is an order and logic problem.
What cognitive processing skills were
needed?
Logic and deduction.
What cognitive skills were employed?
Both
What mathematical issues occurred?
None, students were comfortable with the
problems and solved it quickly with no
mathematical issues.
Component C: Mathematical and Contextual Language
Did the students’ prior experiences include
the development of mathematical language
and the development of the reflective and
command functions of natural language in
Yes, context appropriate. Logic problems have
the learning of mathematics?
been experienced in their mathematics class.
Does the language used in the problem
statement or instruction correspond to the
level of English language development of
Yes, language used was appropriate to
ESL students?
students’ developmental level.
Are there words that have specialized
meanings in mathematics that have different
There were no specialized meanings inherent in
meanings in natural language?
this problem.
Component D: Cultural/Life Experiences
What knowledge of cultural or life
experiences was needed to understand the
Experience with logic problems or deductive
problem statement?
reasoning.
What connections needed to be made
Logic problems were utilized within the
between the mathematics of the classroom
classroom. Students did not verbalize any
and student experience?
connections directly.
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TASK 9: Building Steps
Component A: Academic Content
How experienced were students with
Students were experienced with geometric pattern
mathematics concepts and procedures?
problems.
How experienced were the students with
concepts from other content areas, such as
Not sure if these concepts were used on other
science and social studies that are required?
courses directly.
Component B: Mathematical and Cognitive Processes
What mathematical processes were needed
and how experienced are the students at using
them?
Additive patterns, geometric representation
What cognitive processing skills were
needed?
Logic, reasoning, number sense
What cognitive skills were employed?
All
What mathematical issues occurred?
None, problem was solved without issue.
Component C: Mathematical and Contextual Language
Did the students’ prior experiences include the
development of mathematical language and
the development of the reflective and
command functions of natural language in the Students were familiar with all language used in the
learning of mathematics?
problem.
Does the language used in the problem
statement or instruction correspond to the
level of English language development of ESL Language level of problem was appropriate for
students?
students’ development.
Are there words that have specialized
meanings in mathematics that have different
meanings in natural language?
There were no specialized meanings utilized.
Component D: Cultural/Life Experiences
What knowledge of cultural or life
experiences was needed to understand the
Prior experiences with geometric objects or
problem statement?
staircases
What connections needed to be made between
the mathematics of the classroom and student
Similar geometric patterns were used in the
experience?
classroom.
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TASK 11: Jill's Monthly Pay
Component A: Academic Content
How experienced were students with
Students have done problems like this before in class.
mathematics concepts and procedures?
Context in problem is a bit different however.
How experienced were the students with
concepts from other content areas, such as
science and social studies that are
Context does relate to other subject matter but I am not
required?
sure if it was directly touched on.
Component B: Mathematical and Cognitive Processes
What mathematical processes were needed
and how experienced are the students at
using them?
Representation of algebraic variables
What cognitive processing skills were
needed?
Algebraic reasoning
What cognitive skills were employed?
Algebraic reasoning
What mathematical issues occurred?
Understanding the average and expression was
difficult. All three students who solved the problem
were able to deduce that A and C were the possible
solutions. Only Maria was able to solve the problem
without difficulty. Valeta and Veronica were not sure
what an expression meant. Even though it was covered
in class a few days prior and what average monthly pay
represented was also unclear.
Component C: Mathematical and Contextual Language
Did the students’ prior experiences include
the development of mathematical language
and the development of the reflective and
command functions of natural language in
the learning of mathematics?
Language was appropriate and was used on class.
Does the language used in the problem
statement or instruction correspond to the
level of English language development of
Language was grade and ESL appropriate for these
ESL students?
students.
Are there words that have specialized
meanings in mathematics that have
Average does have a specialized meaning and it was an
different meanings in natural language?
issue for Valeta. Expression does as well.
Component D: Cultural/Life Experiences
What knowledge of cultural or life
experiences was needed to understand the
Students pulled on family experiences with weekly
problem statement?
pay.
What connections needed to be made
Expressions had just been covered in class. Average is
between the mathematics of the classroom a concept they had gone over numerous times. The
and student experience?
format of the problem is similar to their benchmark
testing problems.
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