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Dissertation Abstract
Rehearsal and Enactment for Teaching in Urban School Settings: A Qualitative Study
Investigating the Connections between a Math Methods Course and Fieldwork
In this dissertation, I studied teacher education reform efforts aimed at improving
the preparation of preservice teachers through the use of rehearsals in a math methods
class. As many experts in the field of teacher education call for curricula in which
preservice teachers learn from and in practice, I investigated a type of pedagogy called
rehearsals within a practice-based teacher education setting that may afford preservice
teachers with the initial preparation needed to become effective teachers.
In this qualitative study, I examined how three preservice teachers and math
methods instructors rehearse the high leverage practice of leading a whole-class
discussion. I followed the preservice teachers into the field to document how they enacted
the discussion in their student teaching placements. Additionally, I explored the
connections between preservice teacher rehearsals of high leverage practices and
enactment of those high leverage practices in the field. Ultimately, the goal of this study
was to understand how rehearsals in a math methods course shaped the development of
the preservice teacher’s high leverage practices and link theories learned in the university
with practice in the field. The results from this study are based on video analysis of
rehearsal and fieldwork enactments and interviews with the preservice teachers.
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Findings from this study indicate that there was substantial variation in the three
preservice teachers’ opportunities to practice key aspects of leading a whole-class
discussion, the type of feedback they received from the instructors, and the authenticity
of the rehearsal. The alignment between content, pedagogical purpose, and the rehearsal
activity provided certain opportunities for the preservice teachers to learn about leading a
whole-class discussion. Further, the alignment, or in some cases, lack thereof, likely
impacted the authenticity of the preservice teachers’ rehearsals and the subsequent
enactments in the field. Findings suggest that the quality of the rehearsals influenced the
generative nature of the preservice teachers’ enactments of a whole-class discussion in
their student teaching placements. If rehearsals provide opportunities for preservice
teachers to deeply investigate high leverage practices and receive precise feedback on the
relational aspects of teaching, they will likely be prepared for the complexities of
teaching.
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CHAPTER ONE
STATEMENT OF THE PROBLEM
As the student population has become more economically, racially, and linguistically
diverse, the expectations placed on teachers to successfully educate all students have increased
(Levine, 2006). As a result of the changing demographics and increased demands placed on
teachers, teacher education programs are searching for innovative ways to produce highly
competent teachers who have sophisticated skills that engage and teach a diverse set of learners.
Along with the attention placed on teacher preparation, has come scrutiny of teacher education
programs. For instance, The National Council of Teacher Quality Report (2013) claimed that
only 7 percent of the nation’s teacher education programs provide strong preparation to
preservice teachers. While the report was considered highly controversial by many experts in the
teacher education field because it may have overstated the problem and researchers questioned
the report’s methodology, it received much exposure by criticizing the current state of teacher
preparation programs as an “industry of mediocrity, churning out first-year teachers with
classroom management skills and content knowledge inadequate to thrive in classrooms with
ever-increasing ethnic and socioeconomic student diversity” (p. NCTQ Report, 2013, p. 1).
Although the report received ample criticism for oversimplifying and overstating the
problem, many experts would agree that teacher education programs are not providing teachers
with appropriate training for the realities of today’s student population (Darling-Hammond,
2010; Levine, 2006). Furthermore, the lack of consensus around what the knowledge base for
teaching is or the best ways to prepare teachers for success further complicates the issue.
The need for better preparation of teachers for the teaching profession extends to the field
of mathematics education. The National Mathematics Advisory Panel (2008) reported that
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teacher effectiveness could be improved with quality preparation of mathematics teachers.
Furthermore, they state that opportunities to learn mathematics for teaching is critical for training
preservice teachers for the professional field of teaching. The National Council of Teachers of
Mathematics (2013) have also reported the need for more intensive training for mathematics
teachers in the areas of content knowledge, skills for teaching mathematics, and a deeper
understanding of how students learn mathematics.
Across disciplines and perhaps especially in math education, teacher educators and
education researchers have been actively trying to find innovative ways to support preservice
teachers as they begin to develop skills to effectively teach. Teaching is a complex profession
that requires teachers to continually analyze and reflect on their own instruction with the primary
goal to support student ideas and knowledge formation. Mathematics teachers must draw on their
expertise in a specific content area and develop complex tasks that both engage and challenge the
student. Skilled mathematics teachers use their specialized knowledge of mathematics teaching
to connect students to the content (Ball & Bass, 2002; Ball & Cohen, 1999). Effective
mathematics teachers are able to elicit and interpret student thinking and support students in
constructing a complex formation of their knowledge (Ball & Bass, 2002). High quality
mathematics teachers integrate their knowledge of math content with their understanding of
pedagogy for teaching mathematics. As with all teachers, mathematics teachers need to be
skilled in facilitating discussions with a diverse set of students, appropriately orienting students
to each others mathematical ideas, while incorporating language, culture, and community
contexts into their instruction (Darling-Hammond, 2006).
With a multitude of skills needed to be a successful mathematics teacher, education
researchers have begun to deconstruct the mathematics teaching practice and have identified
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practices that are critical to effective teaching found within the contextual relationship between
the teacher, the students, and the subject matter. These essential practices of teaching, known as
“high-leverage practices”, are gaining interest among teacher educators across all disciplines, as
they design learning activities for preparing preservice teachers. High leverage practices have
been characterized by a cadre of education researchers as those teaching practices that: support
student understanding; occur frequently in teaching; are accessible to preservice teachers, and are
practices that preservice teachers can enact in student teaching (Ball, Sleep, Boerst, & Bass,
2009; Franke & Chan, 2006; Grossman & McDonald, 2008; Lampert, 2009; Sleep, Boerst, &
Ball, 2007). While progress has been made in conceptualizing effective teaching practices,
teacher education programs continue to struggle to develop rigorous curricula that support the
deep inquiry of high leverage practices within an integrated framework inclusive of both the
university and fieldwork settings.
Experts in the field argue that teacher preparation needs to “be turned on its head” by
designing teacher education programs that are grounded in clinical practice (NCATE Blue
Ribbon Panel, 2010). In response, some teacher educators have begun to transform the design of
teacher education programs by organizing the training and preparation of preservice teachers
around content-specific high leverage practices. Practice-based teacher education programs are
designed for preservice teachers to learn in and from practice by providing opportunities to
examine their own teaching practice. As teaching is filled with unpredictable situations and
complex interactions, practice-based programs allow for preservice teachers to carefully examine
particular classroom situations and think about different approaches to interacting with students.
With proper guidance from experts in the field and a tightly integrated coursework-fieldwork
structure, practice-based teacher education programs may provide an ideal environment for
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preservice teachers to deeply examine their practice and develop a richer knowledge of teaching.
While there is emerging literature around making practice the center of teacher
preparation, education researchers continue to debate how best to structure the training of
preservice teachers within the university and fieldwork settings. At present, most teacher
education programs generally include field-based experiences along with coursework, however,
there is a great deal of variation among programs with regards to the amount of field experience,
the quantity and quality of support from experts, and the way in which coursework and field
work is integrated, if at all (Zeichner, 2010). Furthermore, there are often few structured, planned
opportunities for preservice teachers to enact theory-based practices from the methods course in
the field (Zeichner, 2010).
Many have argued that for preservice teachers to deeply understand and learn about the
teaching practice, teacher education programs need to design preparation around learning in and
from the actual practice of teaching (Ball & Cohen, 1999; Lampert, 2010). In particular, practicebased teacher education programs place practice at the center of teacher training and may
provide the preparation needed for preservice teachers to interpret and respond to specific
classroom situations while developing proficiency in the essential teaching practices. Within this
model, teacher educators have the opportunity to provide intensive support to preservice teachers
in the university setting as they engage in learning high leverage practices to gain proficiency as
teachers in their specific content area. While practice-based education models for teacher
preparation may be a promising approach to train preservice teachers, this work is new to the
teacher education field and it remains unclear how to design university courses that support deep
pedagogical inquiry of practice.
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Practice-based teacher education research has made substantial advances in designing
teacher preparation around the skills and knowledge for teaching and in finding effective ways to
strengthen the structural partnership between universities and schools. However, further
investigation needs to be conducted on how the substantive aspects of teacher training connect
university coursework and fieldwork (Grossman, Hammerness, & McDonald, 2009). In
particular, further research is needed to understand how high leverage practices are learned by
preservice teachers in university settings, how these pedagogies are enacted in the field, and the
impact of learning these practices from the point of view of the preservice teacher.
One approach that has begun to garner much interest in the teacher education field is the
use of rehearsal instructional activities to help prepare preservice teachers learn about and enact
high leverage practices in the university setting. Rehearsal in teacher education programs is used
as a pedagogical tool to engage novice teachers with the performative aspects of teaching. The
development of rehearsals in teacher education has been guided by Grossman and colleagues
(2009) “pedagogies of practice in professional education” framework. The Grossman et al.
(2009) framework was initially developed to analyze the preparation of teaching practices in a
variety of professional education programs. The major components of the framework include
representations of practice, decompositions of practice, and approximations practices in a setting
that is less complex than the professional field.
Teacher education programs and education researchers have extended the pedagogies of
practice in professional education framework to find rigorous ways to examine the pedagogies
that are associated with this framework in action (Lampert et al., 2013). In particular, Lampert
and colleagues (2013) used the Grossman et al. (2009) framework to develop the “cycle of
enactment and investigation” to help preservice teachers learn key high leverage practices
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embedded in instructional activities (See Figure 1). Within this cycle, the preservice teachers
first observe and make sense of the ways the high leverage practices are represented and made
visible (representation), next the practice is broken down into parts for the purposes of teaching
and learning (decomposition), and finally the preservice teachers are given opportunities to
rehearse and engage in practice (approximations). To complement the deep investigation and
guided rehearsals of high leverage practices embedded in instructional activities within the
teacher education setting, preservice teachers are provided with the opportunity to enact the
rehearsal activity in their student teaching.

Figure 1: Cycle of enactment and investigation (Lampert et al., 2013)
Throughout the cycle of enactment and investigation process, the preservice teachers
have the opportunity to continually reflect and refine their knowledge of teaching with support
from both the teacher educator and cooperating teacher. Experts in the field provide the
scaffolding to preservice teacher to examine preconceptions and beliefs of teaching to construct
new conceptions and skills to become a reflective practitioner. Creating learning activities for
preservice teachers to rehearse the high leverage practices designed for secondary mathematics
may provide the link necessary to connect coursework and fieldwork and for preservice teachers
learn about the key performative aspects of teaching (Grossman & McDonald, 2008). However,
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at present little is known about how teaching practice is rehearsed in coursework, and what
students seem to learn from it. With the guidance of experts, integrating rehearsals into
preservice teacher education may be an innovative approach to effectively preparing teachers for
the professional field of teaching.
Purpose of the Study
The purpose of the study is to explore how preservice teachers and teacher educators
investigate and rehearse high leverage practices in a math methods course and how preservice
teachers then enact the high leverage practices in their student teaching placement. Additionally,
this study aims to understand the connections between preservice teacher rehearsals of high
leverage practices and enactment of those high leverage practices in the field. This qualitative
study employs a case study design to follow three secondary preservice mathematics teachers in
an urban teacher education program from their math methods course into their student teaching
placements. This study draws upon data that includes video documentation and observations in
the university’s math methods classroom, video documentation and observations of preservice
teachers’ student teaching, interviews with the teacher educators following the rehearsals in the
math methods class, and interviews with the preservice teachers following their student teaching
observations.
In the math methods course, I specifically focused on the interactions between the
preservice teachers and math methods instructors as they together rehearsed the high leverage
practice of leading a whole-class discussion. Using video documentation and observations of
rehearsals, I aimed to capture the preservice teacher’s use of high leverage practices during the
rehearsal process, the statements and feedback from the teacher educators, and an examination of
the interactions between rehearsing preservice teacher and other participants. Similarly, the use

8
of video documentation in the student teaching placements helped examine how preservice
teachers rehearsed the discussion of an instructional activity in their math methods class.
Specifically, I examined the statements and actions made by the preservice teacher and students
in the classroom to understand if and how the rehearsed activity was enacted in the student
teaching placement. Past research conducted on rehearsals, high leverage practices, instructional
activities, and interactions between teacher educators and preservice teachers were drawn upon
to help guide data collection methodologies (Boerst, Sleep, Ball, & Bass, 2011; Grossman et al,
2009; Kazemi, Franke & Lampert, 2009; Lampert et al., 2013; Lampert & Graziani, 2009; Sleep
& Boerst, 2012; Williamson, 2013).
Perhaps because there have been few studies conducted on the use of rehearsals in the
university setting, education researchers have yet to examine how preservice teachers enact the
rehearsed high leverage practices in their student teaching placements. In this study, I followed
and observed the preservice teachers teaching in their school site to better understand how their
student teaching is influenced by the rehearsals of high leverage practices in the math methods
class. The observations and video documentation in their student teaching placement took place
during second semester. I observed and videotaped all three preservice teachers in three phases:
1) at the beginning of the semester and 2) leading a whole-class discussion of a sorting task
activity and 3) near the end of the semester for a total of five observations each. The preservice
teachers were initially observed three days in a row following a similar strategy employed by
Heather Hill’s (2008) Mathematical Quality for Instruction study. The primary goal for the
observation and video documentation was to investigate if and how preservice teachers used high
leverage practices in their student teaching. Furthermore, this documentation provided useful
information about the connection between the preservice teachers use of high leverage practices
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in their student teaching placements and the rehearsal activities in their math methods class. I
interviewed the preservice teachers following the observation to explore how the preservice
teachers viewed the influence of the rehearsal process on their development of high leverage
practices. The observations also gave useful insight into the classroom norms and dynamics as
well as the preservice teacher’s relationship with the cooperating teacher.
The ultimate goal for this study was to examine how rehearsals prepare preservice
teachers for the complexities of teaching mathematics and to contribute to the existing literature
on teacher education. Rehearsals may be an innovative pedagogy that provides effective training
for preservice teachers to learn about the high leverage practices for teaching mathematics.
Theoretical Framework
Pedagogies of Practice in Professional Education
The “pedagogies of practice in professional education” framework developed by
Grossman and colleagues (2009) helps frame the learning process that the preservice teachers
undergo in the math methods course. The framework includes three key concepts:
representations, decompositions, and approximations of practice. Within the pedagogies of
practice framework, the preservice teachers first investigate how the practice is represented in
which they try to notice the visible and nonvisible aspects of the practice. Preservice teachers are
invited to consider what they can see in different kinds of representations such as video,
enactments, and case studies. This initial investigation affords the preservice teacher with
different opportunities to “see” certain aspects of their practice. The teacher educator helps the
preservice teachers to decompose the complex practice into multiple components so they are able
to make sense of how the practice can be enacted with students. The decomposition of practice
involves teasing apart the practice of teaching and identifying the fundamental components for
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teaching and learning (Grossman, et al., 2009). By breaking down the practice into parts, the
preservice teacher identifies and comprehends the smaller component of practice more easily.
Finally, the teacher educator creates opportunities for preservice teachers to “approximate” high
leverage practices in a setting of reduced complexity through pedagogical approaches such as
rehearsal and role-play (Grossman, et al., 2009). This process of learning about teaching in this
framework is an iterative process where preservice teachers and teacher educators engage in the
different pedagogies to investigate different representations, decompose, and approximate
practice.
By approximating key practices within university coursework, teacher educators can
design a variety of approaches and settings to provide support and guidance to preservice
teachers before they enact the practices in the field. Approximation of practice allows for
flexibility for teacher educators to design activities that have a varying degree of authenticity to
teaching aimed for preservice teachers to work on certain aspects of teaching. As preservice
teachers rehearse and practice high leverage practices in the safe environment of the methods
course with the support from the teacher educators, they begin to develop a relationship between
content, pedagogy, and student thinking (Lampert et al., 2013).
Teacher educators have begun to use the Grossman et al. (2009) pedagogies of practice
framework to design activities to rehearse high leverage practices in math methods classes
(Kazemi et al., 2009; Lampert et al., 2013; Lampert & Graziani, 2009). The focus on the
performative aspects of teaching under the guidance of the teacher educator aims to allow the
preservice teacher to evaluate and adapt to new teaching strategies and may better prepare them
for the relational activities of teaching (Grossman, Hammerness, & McDonald, 2009;
Hammerness, Darling-Hammond, Bransford, Berliner, Cochran-Smith, McDonald, & Zeichner,
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2005). Redesigning teacher preparation programs to incorporate rehearsals into the curriculum
places practice at the core of teacher preparation and allows for a smoother integration between
university coursework and fieldwork. Within the university setting, the preservice teacher is free
from the constraints of the classroom and allowed to develop a greater control of the actions of
teaching (Rogoff, 2003). The social interactions and negotiation with other members in the
university setting begins the process of modifying the preservice teacher’s initial perceptions of
teaching and sets the stage for preservice teachers to apply their understanding of teaching
practices to the classroom setting.
Sociocultural Theories of Learning
This study draws upon sociocultural theory as a framework for exploring how preservice
teachers rehearse complex teaching practices as they participate in learning activities within a
community. Specifically, I draw upon Vygotsky’s theory of the zone of proximal development
and Lave and Wenger’s theory of legitimate peripheral participation to examine how preservice
teachers learn about high leverage practices through social interactions in the math methods class
and student teaching placements. Additionally, I use Dewey’s theories of experiential learning to
discuss the learning process that integrates experience, observation, and action in a teacher
preparation program.
Learning through interactions within a community. Sociocultural theory provides a
useful frame for thinking about how individuals learn. One key feature in this view of human
development is that learning and higher order cognitive functions occur through social
interactions. Vygotsky’s theories about the zone of proximal development (ZPD) helps to
explain the process of learning that preservice teachers undergo during the rehearsal process in
the math methods course in this study. ZPD is defined by Vygotsky (1978) as the zone between
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what the learner can accomplish independently and what the learner can accomplish in
collaboration with a more skilled partner. Through interactions with more skilled partners within
the community, the learner can move from his current state of development to his potential level
of development, and in the process become more proficient in the “tools” of his culture. The
“tools” in sociocultural theory are not necessarily considered the material artifacts, but the
behaviors, language, and knowledge of the culture that the individuals participate in over time
(Cole, 1996). Through social relations within the culture, the individual’s behavior is reshaped
and tools are appropriated (Cole, 1996). By interacting and engaging in complex thinking with
others, the individual will able to eventually use the tools of his culture independently. To truly
understand how an individual develops, one must examine the social environment or the culture
in which the individual participates. Within the culture, the learner interacts with people, objects,
and events using both cognitive and communicative processes to learn. The assistance from
others that occurs in the zone of proximal development allows for the individual to participate in
activities and learn the tools that would be impossible to do so without the social environment.
Lave and Wenger (1991) build upon the concept of the zone of proximal development by
suggesting that one way learning occurs is through the participation of different members within
the communities of practice. Communities of practice are groups of people who share a common
interest and as they interact with each other, they learn to perform an activity with more
proficiency (Wenger, 1998). According to this theory, novice learners initially participate in
simple tasks and as they become more skilled and accustomed to the goals of the community,
they can accomplish more complex tasks. The apprentice continually generates and revises ideas,
problem solves, and works together with other members to become more proficient with the
tools of the community. Through social interactions the novice learner moves from the periphery
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of the community of practice towards the center, gaining knowledge of the practices and
becoming a more accomplished participant.
Sociocultural theory applied to teacher preparation. In this study, the preservice
teachers interact with each other and math methods instructors to learn the skills, content, and
practices for mathematics teaching. In particular, the rehearsal activities are designed to assist the
preservice teachers to become more accomplished in high leverage practices, the professional
tool of their teaching community. The math methods instructors model and provide quality
examples of how high leverage practices are used in teaching and provide feedback to the
preservice teachers during rehearsals. The hypothesis here is that the preservice teachers have
enough content and pedagogical knowledge to learn the high leverage practice, but they cannot
become proficient in high leverage practices without the assistance of the math methods
instructors, peers, and their own experiences in the field. The preservice teachers begin on the
periphery of participation, but as they learn by watching videos, by observing the instructors’
modeling, by getting feedback on their rehearsals, they move toward more full participation.
While enacting rehearsals in the math methods class, the preservice teachers learn and
develop high leverage practices through the interactions with the teacher educators and other
preservice teachers. By rehearsing complex teaching activities, the preservice teachers activate
cognitive, social, and perceptual processes in an effort to develop the tools for teaching. For
example, in a “number talk” rehearsal activity the preservice teacher learns about the high
leverage practices of eliciting and interpreting student thinking, orienting students to each others
mathematical ideas, connecting solution strategies, and facilitating a classroom discussion.
During the rehearsal activity, the math methods instructor provides coaching to the preservice
teacher by either interrupting the preservice teacher to revise their actions or by responding with
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what a typical student response might be, pressing the preservice teacher to think deeply about
his or her role in attending to student thinking. The teacher educator focuses on multiple aspects
of teaching, including probing of student understanding, displaying solution strategies on the
board, and connecting student ideas and methods. Through this process in the math methods
course, the goal is for preservice teachers become more adept at eliciting and responding to
student thinking and continue to build their teaching skills and professional knowledge of
teaching. During rehearsals, the preservice teachers and teacher educators engage in deliberate
and reflective thinking about high leverage practices in a setting that is less complex than the
student teaching placement. A reduced complexity setting allows for preservice teachers to make
errors in a low-stakes setting and for the teacher educators to spend time focused on working on
the challenging aspects of the teaching practice.
Dewey’s (1938) theories of experiential learning connect to the theory of legitimate
peripheral participation and provide a lens for understanding the process that an individual
undergoes through participating in a community of practice by placing considerable importance
on the act of learning by experience. This model is useful in describing the learning process
during rehearsals of high leverage practices in the math methods course and enactment of these
practices in the field. The preservice teachers’ conceptions of teaching are formed and modified
through authentic, quality experiences. During the dialectic relationship between the preservice
teachers’ conceptions of teaching and what actually happens during teaching, learning occurs.
Dewey describes this tension between thought and action as the basis for learning from
experience (Dewey, 1938).
During the rehearsal process in the math methods class, the preservice teacher can delve
deeper into the high leverage teaching practices through investigations and rehearsals. In their
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student teaching placement, the preservice teacher uses these newly formed teaching skills in a
setting that allows for continual refinement and learning. The preservice teacher observes the
cooperating teacher’s instructional practices and gradually takes on additional classroom
responsibilities as the school year progresses. By intentionally learning specific classroom roles
and more, preservice teachers change how they participate within the community activities and
ultimately become more knowledgeable practitioners. The preservice teachers are becoming
more accomplished teachers by learning from their math methods instructors, cooperating
teacher, peers, and the success and failures of student teaching. By continually negotiating their
initial set of conceptions of teaching through interactions in the community paired with
scaffolded analysis of what is happening within their practice, preservice teachers can develop a
deep understanding of their teaching practice. An integrated system of learning between the math
methods course and the student teaching placement may provide a strong training model to
prepare preservice teachers for the professional field of teaching and ultimately provide the
training needed to connect theoretical knowledge to practice.
Background and Need
In developing the background and need for this study, I present research on (a) teacher
preparation models for preparing preservice teachers, (b) the need for preservice teachers to
examine practice (c) the professional knowledge needed for teaching mathematics, (d) high
leverage practices, (e) practice-based teacher education programs, and (f), and rehearsals of high
leverage practices. This section will conclude with a brief summary of factors relevant to the
need for this study.
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Preparing Preservice Teachers for the Teaching Profession
Teacher education has long struggled to connect theoretical knowledge with practice in
the preparation of preservice teachers. In John Dewey’s “Relation of Theory to Practice in
Education”, he states that it is clear that both theory and practice are essential for teacher
instruction, but the question that remains is how teacher training should be conducted (Dewey,
1904). While Dewey stressed that knowledge of theory was the most critical aspect for the
development of teachers, he also believed that learning how to teach could not truly be
understood without being paired with practice. The ongoing challenge that teacher education
faces is connecting the subject matter knowledge of teaching and theoretical knowledge learned
within the university courses to the practice of teaching in the field.
Historically, education researchers have debated about how to best structure and integrate
coursework and fieldwork into the design of teacher education programs. As a result, teacher
educators have made use of a variety of approaches to prepare preservice teachers for the
teaching profession. Dewey (1904) proposed two approaches for preparing teachers for the
professional field: the apprenticeship model and laboratory model. The apprenticeship model is
based on preservice teacher learning by observing an experienced teacher and gradually
assuming specific classroom responsibilities while student teaching. Since the inherently
conservative apprenticeship model is based on what is seen in the classroom and not practiced,
this type of learning focuses on the external behaviors of students and trains student teachers for
practical skills of teaching. The laboratory model takes place in the university setting and is used
to design practical experiences for the preservice teacher. The teacher laboratory allows for
university professors with preservice teachers to experiment with new teaching practices that
inform the theoretical knowledge of teaching (Dewey, 1904). The laboratory model allows for a
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deeper understanding of the fundamental cognitive and internal processes of the student as it
involves deep examination of the different aspects of one’s teaching practice (Shulman, 1998).
However, the laboratory model may not make it possible for preservice teachers to experience
the realities of working with real students in a real school. While aspects of both models may be
useful for the preparation of teachers, the inherently conservative apprenticeship model has
become the most common design for traditional teacher education programs further reinforcing
the status quo of how teachers are prepared for the professional field of teaching.
Within the traditional teacher education design, preservice teachers are given instruction
in their university classes and then asked to apply their learning in their role as a student teacher
under the mentorship of a cooperating teacher. Through the apprenticeship model, prospective
teachers are given the opportunity to observe, reflect, and learn about the teaching practice.
However, a great deal of variety exists in the role the student teacher plays in the cooperating
teacher’s classroom and the level of support and feedback the cooperating teacher provides the
student-teacher with regards to instructional practices. While the intention of the apprenticeship
model is for student teachers to learn about best teaching practices, it is quite common for the
student teacher to primarily notice surface-level instructional practices and not the essential
aspects of teaching-- preparation, decision-making, or implementation (Hammerness, et. al,
2005). One possible explanation is that preservice teachers notice the “face” (Little, 2002) of the
practice and do not have the capacity to distinguish through observation alone what aspects of
the teaching practice are difficult to perform (Little, 2003). Perhaps, the preservice teacher is not
fully equipped with the tools to participate in the complexities of teaching from solely observing
the cooperating teacher.
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The need to examine practice. By the time prospective teachers enter a teacher
education program, they have spent approximately 13,000 hours observing teachers and have
already developed their conception of who a teacher is and what a teacher does (Lortie, 1975).
Lortie (1975) used the term “apprenticeship of observation” to describe this phenomenon. When
the preservice teachers begin the formal apprenticeship process in a teacher education program,
they enter with an initial frame of reference that has been developed through their informal
observations as a student (Kennedy, 1999). Kennedy (1999) explains that this frame of reference
acts as a standard set of expectations through which preservice teachers interprets the situations
that occur in practice. They interact with the curriculum in a similar fashion to how they were
taught and take the role of a teacher that has characteristics similar to how they experienced
being taught (Britzman, 2003). Ultimately, preservice teachers teach as they were taught.
If teacher education programs do not provide preservice teachers the right kinds of
opportunities to examine and interpret their practice, the initial frame of reference stays intact
and could prevent the preservice teacher from gaining a deeper understanding of the teaching
practice. Preservice teachers assimilate novel situations into their preexisting schemas, and do
not develop a richer knowledge of practice (Kennedy, 1999). As a result, preservice teachers
may not make use of the theory that was taught in their teacher education program and perceive
that they did not received adequate preparation (Korthagen, Kessels, Koster, Lagerwerf, &
Wubbels, 2001). If their conceptions are not challenged, preservice teachers will continue to
reinforce their preexisting schemas drawing upon their initial frame of reference to guide their
approach to teaching and future practices (Kennedy, 1999).
To shift the student teacher’s frame of reference, the student teacher needs help to
interpret each situation that occurs in practice and to decide how to respond to the situation
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appropriately (Kennedy, 1999). Preservice teachers need to investigate concrete classroom
situations that integrate high leverage practices and have the opportunity to enact their
scholarship of practice within an authentic setting. Teacher education programs can be the ideal
setting for teacher educators and cooperating teachers to integrate coursework and fieldwork
components that allow student teachers to change their initial frame of reference. To support this
integration, one possible approach is to design a teacher education curriculum around the
investigation and enactment of core teaching practices. In particular, practice should be at the
core of teacher education.
Practice at the core of teacher education. One promising approach to preservice
training is the development of practice-based teacher education programs that focus on the
essential teaching practices teachers must enact to help students learn. Education researchers
have been calling for change in teacher preparation in two critical areas: the integration of
methods courses and fieldwork practice, and putting practice at the core of teacher education
(Grossman, Hammerness, & McDonald, 2009; Ball & Cohen, 1999). To address both needs,
researchers have proposed that the design of teacher preparation should organize the curriculum
around a set of core teaching practices (Grossman, Hammerness, & McDonald, 2009). Ball and
Cohen (1999) explain that aspects of practice-based teacher education programs include
identifying the central activities of instructional practice, selecting and/or creating materials that
depict the work of teaching, and using these materials to create opportunities for teacher
learning. A practice-based teacher education curriculum uses “practice as a site of inquiry in
order to center professional learning in practice” (Ball and Cohen, 1999, p.19), and creates
opportunities for preservice teachers to examine the every day aspects of teaching within a
community of practice. In particular, preservice teachers collaboratively investigate and inquire
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about central aspects of learning and instruction with a goal of improving teachers’ knowledge
and classroom practice.
The preparation provided to preservice teachers in traditional teacher education programs
varies in the amount of student teaching required and often does not provide the opportunities
necessary for preservice teachers to deeply examine their own teaching (Valencia et al., 2009).
Furthermore, without providing extensive practice with opportunities to reflect, preservice
teachers may not be able to connect the principles of teaching learned in the university
coursework with teaching practices. Preservice teachers trained in traditional apprenticeship
programs have few opportunities to engage collaboratively in professional discourse and inquire
about core teaching practices. On the other hand, the practice-based teacher education model
places the biggest need, the opportunity to examine and interpret practice, at the heart of teacher
education and allows preservice teachers to develop the skills, modify their initial frame of
reference, and attain the professional knowledge needed to become a successful teacher
(Grossman, Hammerness, & McDonald, 2009). Practice-based teacher education programs allow
for contextualized practice around key elements of content and pedagogy within a strongly
integrated university coursework and fieldwork experience (Ball & Cohen, 1999; Grossman &
McDonald, 2008). Within a mathematics practice-based curriculum, the math methods course
has been the course in which key teaching practices are investigated and learned. In the math
methods course, teacher educators take the essential practices of mathematics teaching and make
them learnable for the preservice teacher. At the center of the course design would be the
knowledge of teaching mathematics and the principles that guide the judgment of the practice
(Ball & Forzani, 2009; Lampert et. al, 2013).
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Professional knowledge needed for mathematics teaching. Over three decades, teacher
education research has focused on developing ways to conceptualize the knowledge needed for
teaching and the core practices for teaching that can be taught (Ball & Bass, 2000; Grossman,
1990; Hill, Ball, & Schilling, 2008; Kazemi, Lampert, & Ghousseini, 2007; Shulman, 1986;
Sleep, Boerst, & Ball, 2007). By analyzing and identifying key aspects of teacher knowledge,
teacher educators will be able to address the key demands placed on the preparation of preservice
teachers more effectively (Ball, Sleep, Boerst, & Bass, 2009). Lee Shulman’s presidential
address at the American Education Research Association’s annual meeting in 1985 is considered
the beginning of a new wave of research conducted on teacher’s professional knowledge for
teaching. Shulman (1986) suggested that education researchers distinguish between three
categories of knowledge: 1) subject matter content knowledge, 2) pedagogical content
knowledge, and 3) curricular knowledge. Shulman (1986) argued that pedagogical content
knowledge (PCK) is central to effective teaching and defined PCK as “the dimension of subject
matter knowledge for teaching” (Shulman, 1986, p. 9). Shulman’s idea of pedagogical content
knowledge has brought a lot of attention to the importance of focusing on the development of a
teacher’s professional knowledge for teaching as it connected the content knowledge and the
practice of teaching.
In math education, Ball, Thames, and Phelps (2008) further extended Shulman’s
pedagogical content knowledge framework to examine the mathematical knowledge for teaching
(MKT) to connect teachers’ knowledge to content, teaching, and students. The two major
components of subject matter knowledge for teaching mathematics are the common and
specialized knowledge of mathematics. Education researchers argue that both common
knowledge of mathematics content and specialized knowledge of mathematics are essential to
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teaching mathematics (Hill, Ball, & Schilling, 2004). Common knowledge of mathematics
content is the basic knowledge of mathematics that most educated adults should have. It is an
understanding of mathematical skills, procedures, and concepts that teachers draw upon while
teaching. Mathematics teachers need to have a strong foundation in common knowledge of
mathematics, as it is this knowledge they use to identify incorrect answers and recognize
incorrect mathematical definitions (Ball, Thames, & Phelps, 2005). The specialized knowledge
of mathematics is the knowledge that mathematics teachers’ used to identify student errors, give
instructional explanations, and provide mathematical representations. Specialized knowledge is
thought to be developed through experience and is uniquely used in teaching.
Ball, Thames, and Phelps (2008) further elaborated pedagogical content knowledge in
mathematics to include knowledge of content and teaching and knowledge of content and
students. The knowledge of content and teaching is an understanding of the advantages and
disadvantages for using certain pedagogical strategies and instructional materials for teaching
mathematical concepts. This knowledge is drawn upon when teachers develop lesson plans, to
make instructional decisions while teaching the lesson, and after the lesson to reflect on how to
make the lesson better. Furthermore, knowledge of content and teaching is central for teachers’
ability to effectively sequence content for teaching.
The second component of pedagogical content knowledge is the knowledge of content
and the knowledge of students. Teachers use the knowledge of content and student skills and
their backgrounds in their classes to make certain pedagogical decisions. Instructional examples
of teacher knowledge of content and students include predicting student solution strategies,
anticipating student errors, and to interpret students’ emerging and incomplete conceptions (Ball,
Thames, & Phelps, 2005). Although each of the knowledge domains within the mathematical
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knowledge for teaching is described independently, they are intricately interwoven in the
practice of teaching mathematics. For instance, characteristics of mathematical knowledge of
teaching include interpreting and analyzing student work, providing mathematical explanations
that are developmentally appropriate, creating links between mathematical symbols and pictorial
representations, analyzing student errors, selecting meaningful examples, using multiple
solutions, and assessing mathematical integrity of a representation in a textbook (Ball, 1990; Ball
& Bass, 2000; Ball, Thames, & Phelps, 2008; Hill & Ball, 2009; Hill, Schilling, & Ball, 2004;).
High Leverage Practices
For over 30 years, the field of education has struggled to find a common vocabulary for
describing and analyzing teaching for both the preparation of teachers and for the research done
on teaching (Grossman & McDonald, 2008). In the 1980’s, education researchers began to focus
on differentiating and identifying the specialized knowledge needed for teaching and the
knowledge needed within a specific content area. This work on the knowledge of teaching has
guided education research and ultimately teacher preparation programs towards a better
understanding of what teachers need to know for particular subjects they teach, however, lost in
this process was a focus on the specific skills and practices needed to use this knowledge of
teaching (Grossman, Hammerness, & McDonald, 2009).
In efforts address this gap, teacher education programs have recently begun to focus on
providing preservice teachers with rich experiences that support their professional knowledge
around core-teaching practices (Grossman, Hammerness, & McDonald, 2009). Using high
leverage practices for teaching embedded in scaffolded instructional activities, teacher educators
guide preservice teachers to focus on specific aspects of their teaching practice to help build
preservice teachers’ skills and professional knowledge of teaching. Researchers argue that
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learning the most effective and frequently used teaching practices is the key to successfully
preparing preservice teachers for the rigors of teaching (Ball & Cohen, 1999; Hatch & Grossman
2009).
Although researchers have used a variety of names to describe these key teaching
practices, including “core-practices” (Grossman & McDonald, 2008), “generative practices”
(Franke & Chan, 2006), and “high-leverage practices” (Ball, Sleep, Boerst, & Bass, 2009), they
are essentially referring to the practices that are fundamental to effective teaching (Lampert,
2009). For the purposes of this study, I will use the term “high leverage practices” from this
point on.
High leverage practices are defined as the strategies, routines, or activities that preservice
teachers need to learn to be effective teachers and it is from these practices that they will
continue to learn to teach (Ball, Sleep, Boerst, & Bass, 2009; Lampert, 2009). Researchers have
devoted extensive effort to teasing apart the teaching practice to identify the high leverage
practices within specific subjects and contexts that may be focused on in teacher education
programs (Kazemi & Hintz, 2008; Kazemi, Lampert, & Ghousseini, 2007; Sleep, Boerst, & Ball,
2007). While the definition of high leverage practices varies among educational researchers, they
share many common characteristics. High leverage practices are those that are most frequently
used in the classroom and can be adapted for use across subjects and grade levels (Grossman,
Hammerness, & McDonald, 2009). Emerging research on teachers who enact high leverage
practices in their classrooms has shown the potential to improve student achievement (Franke et
al., 2009). They are complex practices that preservice teachers are unlikely to master without
support and guidance (Ball, Sleep, Boerst, & Bass, 2009). High leverage practices can be
embedded into tasks or activities that preservice teachers can use right away in their student
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teaching or teacher education curriculum. Although there is much interest in the development of
high leverage practices, there is limited research conducted on preservice teachers learning high
leverage practices in the university setting or in the field.
The research on identifying high leverage practices in teacher education is relatively new,
primarily focused on identifying high leverage practices within specific content areas and
examining how preservice teachers effectively learn these practices (Kazemi, Lampert, &
Ghousseini, 2007; Lampert et al., 2013; Sleep & Boerst, 2012). One of the main driving forces in
identifying high leverage practices is a national organization formed by the University of
Michigan called Teaching Works. Teaching Works is “focused on improving the standard of
teaching practice, by building strong professional infrastructure for quality teaching” (Teaching
Works, n.d.). They have set out to decompose the practice of teaching into meaningful and
learnable parts, paying close attention to the practice of teaching as well as learning to teach.
Teaching Works has built upon already existing research on high leverage practices to
develop specific criteria for aspects of teaching that are considered to be the most “highleverage” for preservice teachers (Teaching Works, n.d.). They identified tasks and activities for
learning high leverage practices at grain-sizes that were adaptable for a teacher preparation
curriculum. Two major considerations were taken while identifying high leverage practices: the
use and impact of the high leverage practice in teaching and the ability to learn the high leverage
practice in a teacher education class. In particular, practices identified had a high probability of
making a difference in teaching quality and effectiveness, were effective across differences in
students, and could be used broadly across multiple contexts (Teaching Works, n.d.). For teacher
education programs, the considerations included ability to assess and teach high leverage
practices to preservice teachers.
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Teaching Works and the University of Michigan have identified 19 high leverage
practices for teaching (see Appendix A). All 19 high leverage practices are applicable for all
subjects and grade levels, however, some high leverage practices may be used more frequently
than others depending on the type of class. Although a growing consensus has begun to form
among education researchers around the identification of high leverage practices, limited
empirical research has been conducted on how to make these practices learnable to preservice
teachers. However, we know little about how teachers employ the high leverage practices in their
own classrooms and how this might impact student learning. Two examples of high leverage
practices that are often used in mathematics teaching and I will discuss in the literature review
are eliciting and interpreting individual student thinking, and leading a whole-class discussion.
These high leverage practices are a central part of this study’s aim to examine how preservice
teachers and teacher educators rehearse high leverage practices in the math methods class and
how preservice teachers enact these practices in their student teaching placements.
Rehearsal of high leverage practices. Teacher educators are using rehearsals to provide
the support and scaffolding to preservice teachers in practicing the teaching of complex
mathematics content in a collaborative environment (Lampert & Graziani, 2009). Rehearsal
involves preservice teachers deliberately practicing demanding teaching practices (e.g., high
leverage practices) with feedback from teacher educators and peers. Deliberate practice is not
mindless repetition of an activity, but rather repeated experiences that allow the learner’s
attention to be focused on critical elements of the situation with the goal to improve performance
(Ericsson, Krampe, & Tesch-Romer, 1993). In rehearsals, teacher educators and student teachers
interact, working together to approximate the essential teaching practices. For example, a
preservice teacher may rehearse an instructional activity in the math methods course to develop
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the high leverage practices needed for teaching this complex mathematical activity in the
classroom. The teacher educator can interrupt the preservice teacher during rehearsal with the
aim of directing the attention of the preservice teacher to a particular aspect of his or her teaching
practice (Lampert et al., 2013). The teacher educator might play the role of a student during the
rehearsal by asking questions or making errors. The teacher educator may also try to push the
preservice teacher to think deeply about how to respond to student thinking and preparing the
teacher for the adaptive nature of teaching (Kazemi, Franke, & Lampert, 2009). Deliberately
practicing high leverage practices allows for deep pedagogical inquiry and learning (Lampert et
al., 2013). Rehearsal of high leverage practices provides an organized process for preservice
teachers to have authentic interactions with peers and teacher educators within a setting that is
less complex than the field (Grossman et al., 2009; Lampert et al., 2010). Rehearsal in practicebased teacher preparation programs has the potential to connect the university and classroom
settings for preservice teachers and provide opportunities for deep pedagogical inquiry into the
central facets of teaching.
This study aims to contribute to our understanding of teacher learning by examining the
process of rehearsals in the math methods course and exploring how preservice teachers use the
rehearsed high leverage practices in their student teaching placement. While few studies have
looked at how preservice teachers and teacher educators rehearse high leverage activities
(Charalambous, Hill, & Ball, 2011; Inoue, 2009; Lampert et al., 2013), to date, there have not
been any studies that have examined the connection of rehearsals to the preservice teachers’
enactment of high leverage practices in the field.
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Significance of the Study
This study is important for the field of teacher education for many reasons. The study
explores a relatively new pedagogy used in teacher education, rehearsals, and its connection to
enactment of teaching practices in the field. The recent studies that have been conducted on
rehearsals have looked primarily at their use in elementary teacher education programs. More
research needs to be conducted on the use of rehearsals at the secondary level. While limited
studies have examined the use of rehearsals in the university setting and have found positive
outcomes in developing high leverage practices, there are no studies that have followed the
preservice teachers into the field to understand how rehearsals may influence their teaching
practice (Lampert, 2013; Lampert & Graziani, 2009). Rehearsals of high leverage practices in
well-designed instructional activities may provide preservice teachers opportunities to think
deeply about teaching practices and potentially strengthen the connection between university and
classroom settings. This study on rehearsal and enactment of high leverage practices aims to
inform the field of teacher education to further examine this approach as a way to effectively
support the development of preservice teachers and provide a link between university
coursework to the classroom practice.
Research Questions
This study addresses the following questions:
1.

How do preservice teachers and teacher educators rehearse high leverage practices in
the math methods course?

2.

How do preservice teachers enact the high leverage practices in their fieldwork?

3.

What are the connections between high leverage practices rehearsed in the math
methods course and enactment of those high leverages practices in fieldwork?
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a. How do preservice teachers view the connection between enactment of high
leverage practices in rehearsals and fieldwork?
b. How do I view the connection between enactment of high leverage practices
in rehearsals and fieldwork?
Definition of Terms
Cooperating teacher: In this study cooperating teacher is defined as a teacher who hosts
the preservice teacher in their classroom, provides opportunities for professional growth,
feedback on teaching, and models quality teaching practices.
Enactment: In this study enactment is defined as the teaching of the instructional activity.
Although the rehearsal is considered an enactment, the enactment is most commonly referred to
the teaching of the instructional activity in the student teaching placement.
High leverage practices: In this study high leverage practices are defined as essential
practices that support student understanding, practices that occur frequently in teaching, practices
that are accessible to preservice teachers, and practices that preservice teachers can enact in
student teaching. Terms used in teacher education related to high leverage practices include core
teaching practices, best practices, and generative practices (Lampert, 2012).
Instructional activity: In this study instructional activity is defined as an interactive
structure that is used during rehearsals within the university setting. Instructional activities are
well-designed activities that include three main facets that work in relation to each other: high
leverage practices, mathematical knowledge, and principles of teaching (Lampert et al., 2013).
Instructional explanation: In this study instructional explanation is considered the act of
communicating subject matter content by using a variety of approaches to present the intended
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material to the student. The teacher educators use instructional explanations in this study as one
of the rehearsal activities.
Practice-based teacher education program: In this study practice-based teacher education
program is defined as a teacher preparation model that organizes its curriculum around a set of
core teaching practices. Preservice teachers collaboratively investigate and inquire about central
aspects of learning and instruction with a goal of improving teachers’ knowledge and classroom
practice.
Fieldwork: See student teaching placement.
Number talk activity: In this study number talk activity is defined as short whole-class
lessons in which students are asked to reason about numbers and mathematical relationships.
The teacher educators use the number talk activity in this study as one of the rehearsal activities.
Preservice teacher: In this study preservice teacher is defined as a novice teacher-intraining who is enrolled in a teacher preparation program. The two main components of
preservice teacher education involve university coursework and student teaching.
Rehearsal: In this study rehearsal is defined as a pedagogical activity that the preservice
teacher and teacher educator engage in to approximate different aspects of teaching.
Sorting task activity: In this study sorting task activity is defined as an instructional
activity used to facilitate a discussion. The sorting task activity is designed for students to sort
cards into example and non-example piles. The teacher facilitates a discussion with students
about how they categorized the cards. The teacher educators use the sorting task activity in this
study as one of the rehearsal activities.
Student teaching placement: In this study student teaching placement is defined as the
site where the preservice teacher works alongside the cooperating teacher. The preservice teacher
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initially observes the cooperating teacher, gradually assuming teaching responsibilities. The term
fieldwork is used synonymously in this study.
Teacher educator: In this study teacher educator is defined as an individual who
instructs, guides, and helps prepare the preservice teachers within the context of the university
setting to learn about different aspects of the teaching practice.
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CHAPTER TWO
LITERATURE REVIEW
This chapter reviews the relevant research for the proposed study that explores the
connections between preservice teachers learning high leverage practices through rehearsals in
the math methods course and the enactment of these high leverage practices in their student
teaching placements. The first section discusses the characteristics of practice-based teacher
education programs and the importance of a strong connection between university coursework
and fieldwork. The second section examines the research conducted on two high leverage
practices that are the focus of this study and are used often in mathematics education: eliciting
and interpreting student thinking and leading a whole-class discussion. The third section of the
literature review presents the Grosmman et al. (2009) pedagogies of practice for professional
education framework and discusses how rehearsals have evolved from this work. The fourth
section examines the use of rehearsals in different settings and the emerging research conducted
on rehearsals of high leverage practices in math methods courses. The chapter concludes with a
summary of the key components from the literature review that are central to the proposed study.
Teacher Education Programs
In a traditional teacher education model, preservice teachers learn teaching concepts and
theories in their university courses and then observe and enact these concepts in practice under
the apprenticeship of the cooperating teacher. While this model may seem like it offers an
adequate process for preparing preservice teachers, many researchers question how effective this
process is for learning about the key aspects of teaching (Kennedy, 1999; Valencia, 2009;
Zeichner, 2010). In particular, education researchers point to the fragmentation between methods
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courses and field experiences as one of the primary challenges that teacher education programs
face in preparing preservice teachers (Darling-Hammond, 2010; Zeichner, 2010).
One possible explanation for this disconnect could be attributed to the varying degree of
collaboration and coordination between the teacher educator and cooperating teacher in
designing curriculum for preservice teachers. Integration of the curriculum requires that the
cooperating teacher knows about the concepts and theories taught in the university and the
university instructor has knowledge of the practices that take place within the classroom
(Zeichner, 2010). A closely aligned structure between the coursework and fieldwork settings
may allow for more opportunities for preservice teachers to enact the theory-based practices in
their student teaching. In general, the lack of intentional coordination between coursework and
fieldwork could negatively impact preservice teacher learning since preservice teachers are not
clear about how coursework learned in the university applies to their teaching experiences in the
field (Feiman-Nemser & Buchmann, 1985).
Studies suggest that the lack of integration could discourage the preservice teacher from
using the knowledge learned in university coursework and encourage them to rely solely on the
apprenticeship between themselves and the cooperating teacher for developing teaching practices
(Valencia et al., 2009). As a result, the apprenticeship model places much of the responsibility of
preparing preservice teachers on the cooperating teacher. While the cooperating teacher is
considered a key player in the process of preparing preservice teachers, there is a great deal of
variability between how cooperating teachers apprentice teachers for the amount of emphasis the
apprenticeship model places on them.
In order to prepare preservice teachers for the complexities of teaching and to integrate
coursework with fieldwork, education researchers have called to place practice at the center of
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teacher education. Practice-based teacher education programs create opportunities for preservice
teachers to critically examine and collaboratively reflect on the high leverage practices of the
teaching profession. Practice-based teacher education models allow for the integration of
coursework and fieldwork in which preservice teachers perceive coursework as an important
base for their practice. As a result, the preservice teachers request theoretical evidence for
practice-based judgments, and are able to connect theoretical learning to practice more
effectively than traditional teacher education programs (Darling-Hammond & MacDonald,
2000).
Darling-Hammond (2006) found that well-developed teacher education programs that
connected coursework and fieldwork were able to better support student teachers in learning.
Practice-based teacher education programs aim to create strong partnerships between universities
and schools that allow for student teachers to engage in multiple approaches to instruction, feel
prepared for teaching, and influence teacher capacity to apply their learning from courses to their
fieldwork (Snyder, 2000). A practice-based teacher education model that tightly integrates
coursework and fieldwork provides student teachers with opportunities to practice and reflect on
their teaching, while given help to support to interpret their experiences and become successful
teacher learners.
One type of practice-based teacher preparation design that has received much national
attention is the teacher residency model. Specific characteristics of teacher residency programs
typically include: coursework embedded in clinical practice, intensive full-year classroom
experience, support from expert practitioners in the field, and induction support in their first
year(s) of becoming a full-time teacher (Berry et al., 2008). Teacher residencies are relatively
new, but are viewed as a possible solution to preparing teachers for specific teaching contexts,
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such as urban school settings. In particular, teacher residencies may offer ways to prepare
teachers for issues specific to urban settings that traditional teacher education programs have
struggled with. Specifically, traditional teacher education programs have had difficulty attracting
and retaining academic achievers and teachers of color, ensuring the high quality mentorship
offered by cooperating teachers, and ultimately providing districts with high quality teachers that
are equipped to teach effectively in high-need content areas such as math, science, special
education, and for English language learners (Berry et al., 2008). Teacher residencies are a type
of practice-based teacher education program that aim to improve teacher quality through
selection, preparation, and retention of effective teachers for high-needs urban school districts
(Berry et al., 2008).
Education researchers have begun to examine how residencies prepare novice teachers
for specific settings (Berry et al., 2008; Boggess, 2010). Research on teacher residency programs
has found positive outcomes in teacher retention, student achievement, mentorship of teacher
residents, and integration of coursework with fieldwork (Solomon, 2009). However, there is still
very limited research done on residency programs and their preparation for teachers and impact
on student achievement. Teacher residencies place practice at the core of teacher preparation
with key supports in place that allow preservice teachers to focus on the main components of
teaching in a specific setting: content, pedagogy, and context. Further, providing the structure
needed to support preservice teachers as they engage in high leverage practices. By aligning
coursework with extended practice under the guidance of experts in the field, teacher residencies
aim to provide preservice teachers with the training to integrate theory with practice and to
prepare reflective practitioners for the professional field of teaching.

36
Connecting University Coursework to Fieldwork
While education researchers have found a need for strong connections between university
coursework and fieldwork, few studies have examined the pedagogies used in university
coursework and its connection to student teaching fieldwork (Cochran-Smith & Zeichner, 2005).
Typically in university coursework for preservice teachers, the methods course is where the
content, curriculum, instructional methods, and teaching principles are taught. Clift and Brady
(2005) conducted a meta-analysis on 20 studies between 1995 and 2002 on math methods
courses and found that the majority of the studies looked at preservice teachers’ beliefs about
mathematics, mathematics learning, and mathematics teaching. They looked specifically at
preservice teacher beliefs about socialization, reflective practice, or conceptual change of
preservice teachers. While many of the studies conducted in this meta-analyses reported positive
preservice teacher perceptions of the math methods courses, the studies did not provide
conclusive findings on the influence of the methods course on student teaching practice. The lack
of research conducted in the field provides an incomplete picture of how preservice teachers
learn and enact practices and theories from coursework in their student teaching.
The review of math methods courses by Clift and Brady (2005) revealed few studies that
observed preservice teachers in their student teaching. However, many of these studies faced
constraints common to observational research on teaching practices including the demands set by
the cooperating teacher, curriculum, and standards set by the school. Although the studies
presented in the review were limited, they did provide evidence for the need for guided and
deliberate reflection of teaching practices and an integrated coursework and fieldwork model of
preparation.
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Ebby (2000) conducted case studies of three elementary preservice teachers to explore
the connections between the math methods course and their experiences in the field. The
preservice teachers were interviewed and observed in their math methods course and student
teaching placements to examine the trajectory of preservice teachers conceptions of teaching
practices. In this study, two of the preservice teachers became more engaged and confident in
mathematics and the variety of approaches to teaching. For both of these preservice teachers,
their fieldwork experience played a prominent role in shaping their conceptions of teaching. In
particular, fieldwork was essential for confirming or disconfirming preservice teacher beliefs of
teaching. The Ebby (2000) study highlights the need for an integrated curriculum in teacher
education that allows for preservice teachers to learn from their student teaching. Further, calling
attention to the need for a practice-based teacher education model that provides preservice
teachers the opportunity to examine their conceptions of teaching and develop the skills to
become a proficient teacher.
Research conducted by Steele (2001) further informs this dissertation by supporting the
need for an integrated coursework and fieldwork teacher preparation design that allows for
preservice teachers to enact pedagogies learned from the university in their student teaching
placement. Steele (2001) conducted a longitudinal study that examined 4 preservice teachers
from a math methods course to the end of their second year of teaching. The goal of the study
was to learn about the preservice teachers use of the Cognitively Guided Instruction (CGI)
curriculum learned in their reformed-based math methods course in their teaching practice.
Steele (2001) found that one of the primary reasons that teachers continued the use of CGI
principles was due to the perceived support given by the schools they taught in. The unsupported
teachers reverted to their original mathematics teaching conception of teacher-centered,
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procedure-based instruction. This study further highlights the influence the school sites have on
teaching practices and without a strongly formed partnership between universities and schools,
teacher education programs impact is limited on preservice teachers’ long-term teaching
practices.
The studies reviewed by Clift and Brady (2005) provide further evidence that more
detailed examination about how preservice teachers learn about teaching practices and how they
enact those practices in the field is necessary. There is a growing body of empirical research
looking at the pedagogies used within the methods courses to examine practice and a new body
of scholarship emerging around ways to connect coursework to teaching practices. However, it
may be important that future studies examine how the math methods curriculum influences
teaching practice. In particular, how methods courses support preservice teacher learning in
connecting coursework and fieldwork and how the curriculum in the math methods course
provide opportunities for preservice teachers to deeply examine their conceptions of effective
teaching.
High Leverage Practices
The research that has been conducted on high leverage practices in the university and
schools settings is relatively new. In particular, current research has begun to examine how
preservice teachers learn high leverage practices through rehearsal pedagogies in the university
(Charalambous, et al., 2011; Inoue, 2009; Lampert et al., 2013) and how teachers use high
leverage practices in their instruction (Franke et al., 2009; Stein & Kucan, 2010). In mathematics
education, initial studies have shown promising findings that connect the use of high leverage
practices to positive student achievement outcomes (Franke, Kazemi, & Battey, 2007; Franke et
al., 2009). Although there is growing interest in the development of high leverage practices,
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limited research has been conducted on preservice teachers learning high leverage practices in
the university setting or in their student teaching placements.
Two examples of high leverage practices that are often used in mathematics teaching and
will be discussed in this section are eliciting and interpreting individual student thinking and
leading a whole-class discussion. These high leverage practices are a central part of this
dissertation study’s aim to examine how preservice teachers and teacher educators rehearse high
leverage practices in the math methods class and how preservice teachers enact these practices in
their student teaching placement.
Eliciting and Interpreting Student Thinking
In any classroom interaction, the teacher has to attend to variety of actions and statements
that students do and say. While conducting a lesson in a math classroom, the teacher has to pay
close attention to the types of questions he or she asks while attending to formation of individual
student’s and the collective class’s mathematical ideas. Lobato, Clarke, & Ellis (2005) describe
the art of eliciting as “ the set of teaching actions that serve the function of drawing out students’
mathematical ideas” (p. 111). Using a variety of elicitation strategies allows for the teacher to
help foster conceptual growth in students and allows the teacher to make more informed
instructional decisions based on student thinking (Lobato et al., 2005).
To elicit and interpret student thinking is one of the 19 high leverages for mathematics
teaching. Eliciting and interpreting individual students’ thinking is defined as:
“Teachers pose questions or tasks that provoke or allow students to share their thinking
about specific academic content in order to evaluate student understanding, guide
instructional decisions, and surface ideas that will benefit other students. To do this
effectively, a teacher draws out a student’s thinking through carefully chosen questions

40
and tasks and considers and checks alternative interpretations of the student’s ideas and
methods” (Teaching Works, n.d.).
In mathematics teaching, the practice of eliciting student responses allows for students to discuss
their mathematical understanding of concepts by providing the opportunity to explain their ideas
and strategy solving techniques. However, if the teachers do not have the sophisticated skills
needed to respond to the student’s initial explanation, the student may not be pressed to think
deeply about his or her concept formation. Additionally, other students in the class may not be
given the opportunity to build upon or clarify their own mathematical understanding (Franke et
al., 2009). While some teachers are able to skillfully ask students an initial question to spark their
thinking about a mathematical concept, many teachers find it difficult to follow up on a student’s
response. Many positive student benefits have been found with teachers attending to student
thinking in a mathematics classroom (Franke et al., 2007). For example, students are able to
build a more complete understanding of concepts, able to internalize mathematics principles, and
tend to become more aware of misconceptions of gaps in their understanding (Franke et al.,
2009). Franke and colleagues (2007) argue that to teach mathematics effectively, teachers must
attend to student thinking by developing discourse, creating norms, and building relationships
that support all students to participate and understand mathematics. Although, there is emerging
research to support eliciting and responding to students as an essential practice in mathematics
teaching (Franke et al., 2007), limited research has been conducted on how teachers actually
attend to student thinking in the classroom (Franke, et al., 2009) and how to effectively prepare
preservice teachers for eliciting and interpreting student thinking (Lampert et al., 2013).
To elicit and respond to student thinking, the teacher must be able to initially ask a
question for students to respond to. Depending on how the student answers the question, the
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teacher must then decide how to respond. The Cognitively Guided Instruction (CGI) study by
Franke and colleagues (2009) examined the types of questions elementary school teachers used
to initially elicit student responses and how teachers followed up on student conceptions. Past
research conducted on CGI has focused on the relationship between student thinking and
teacher’s responses in efforts to support the formation of student mathematical understanding
(Franke et al, 2007). In this study, three teachers from a large-scale algebraic reasoning
professional development training were selected. The professional development was focused on
exploring student’s algebraic reasoning and supporting student thinking. In particular, the
professional training for teachers was focused on helping teachers attend to students’
mathematical thinking and then using information about student thinking to guide instruction
(Franke et al., 2009). Teachers were videotaped two times in one week. Teachers were instructed
to teach relational thinking and equal sign relationships, concepts that were extensively discussed
during professional development training on algebraic reasoning. The interactions between
teachers and students were videotaped and the types of teacher questions that were used to elicit
mathematical understanding were examined. In the Franke et al. (2009) study, only whole group
interactions between the teacher and student were analyzed. The researchers were particularly
interested in the types of questions the teacher used to follow up on the student’s initial
explanation. The questions were classified as either general questions, specific questions,
probing sequences of specific questions, or leading questions. Students’ initial explanations and
elaboration on initial explanations were coded in response to the teacher’s question.
Results from this study found trends in the types of teacher questioning that led students
to elaborate upon their initial response and ultimately provide a more complete and correct
explanation. While the teachers often followed up on a student response, following up on a
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student response did not guarantee that the student would further elaborate on one’s initial
explanation. Asking a sequence of probing questions most often led to a correct and complete
explanation when the initial explanation was incorrect. This study suggests that the teacher may
have to press the student with multiple, focused questions to help him or her elaborate on the
conceptions in relation to specific mathematical ideas (Franke et al., 2009). Single questions,
regardless of the type of question, were often found to be less effective than a sequence of
questions. Findings from this study suggests that effective teacher questioning provided the
teacher with an accurate assessment of student understanding and allowed for more informed
instructional decisions. Additionally, teacher follow-up questions pressed the student who had an
ambiguous or incorrect initial explanation to help the student clarify and build upon their own
thinking.
This study has many implications for preservice teacher preparation and this dissertation
study. In particular, eliciting, interpreting, and responding to student thinking is a complex
teaching practice that can be learned by preservice teachers with training and support. The
adaptive nature of attending to student thinking demands that the teacher is prepared to respond
to a range of answers that a student may give to a particular question. Within a teacher education
program, a preservice teacher needs scaffolding from the teacher educator and other mentors in
order to pay close attention to the student’s response and then to ask the appropriate follow-up
questions to facilitate student understanding. The Franke et al. (2009) study provides the field of
teacher education with useful information about the types of questions teachers use in
mathematics to make student thinking more explicit. By knowing the types of questions that are
effective in eliciting and responding to student thinking, teacher educators may be able to design
pedagogical activities to support preservice teachers as they learn about this high leverage
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practice. Furthermore, the research by Franke and colleagues (2009) has helped inform the
coding scheme for this dissertation study by detailing their coding process for examining how
teachers enact the high leverage practice of eliciting and interpreting student thinking in the field.
Sleep and Boerst (2012) examined how the design of teacher education assignments
supported elementary preservice teachers development of high leverage practices. Their research
study was built upon the Grossman et al. (2009) “pedagogies of practice in professional
education” theoretical framework in which they designed multiple scaffolds to help preservice
teachers learn about eliciting and interpreting student thinking. The Student Thinking Interview
assignment took place over four weeks as the teacher educators provided multiple opportunities
for preservice teachers to practice eliciting and interpreting student thinking. Preservice teachers
were instructed to use a task pool to conduct the interview with one student in their elementary
school placement. The task pool consisted of math tasks from which the preservice teachers were
to select a subset of tasks that were content appropriate for the student they planned on
interviewing. Additionally, the task pool provided task-specific prompts for eliciting and probing
student thinking. The preservice teachers audio recorded the interview with the student and wrote
an evidence-based report, an “assertion sketch” about the mathematical skills that they student
understands and able to do. The instructor provided feedback to the preservice teacher on the
initial assertion sketch and asked the preservice teacher to make revisions based on the
instructor’s feedback. Data was collected from seven preservice teachers that included the
student interview audio and transcript, student work, preservice teacher assertion sketch about
student understanding or skill. The researchers also analyzed the assignment scaffolds: the task
pool, sample assertion sketches, and instructor feedback on the assertion sketch.
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This study brings attention to the importance of assignment scaffolds that teacher
educators provide for preservice teachers to learn about eliciting and responding to student
thinking. Sleep & Boerst (2012) characterize the assignment scaffolds into two categories: hard
scaffolds that were designed in advance (e.g. task pool, sample assertion sketches), and soft
scaffolds that were created in the moment (e.g. feedback on assertion sketch). Findings from this
study suggested that teacher educators must make choices on the types of scaffolding provided to
preservice teachers based on the purpose of the assignment, the preservice teachers needs, and
how might the scaffolds be used in learning. While both hard and soft scaffolds were found to be
useful in developing novice teacher practice, Sleep & Boerst (2012) suggest that all assignments
do not require the same type of scaffolds and that scaffolds need to be skillfully phased in to
support novice teacher learning. This study highlights the complex nature of teaching and the
need for various types of scaffolding as preservice teachers begin to engage in high leverage
practices.
Leading a Whole-Class Discussion
Discussion is a central aspect of mathematics instruction. While there is no consensus on
what constitutes a strong discussion in classroom instruction, the main underlying feature of
discussion is the verbal exchange between the teacher and students bounded by a certain focus.
The focus of the mathematical discussion may be about a mathematical concept, definition,
procedure, or problem where both the students and teachers are collectively engaged and
participating (Boerst et al., 2011). During a discussion in a mathematics classroom, the teacher
and students are active participants, both contributing to the learning of mathematical ideas
(Chapin, O’Connor, & Anderson, 2003). The teacher’s primary role is not to deliver information,
but rather encourage students to share their thinking and build upon each other’s ideas (Chapin et
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al., 2003). The teacher pays close attention to student thinking, supporting student ideas and
steering the direction of the discussion. While the teacher’s role is essential to the success of the
discussion, other key factors that influence the discussion include the content, the norms and
routines of the classroom, the student ideas, and the mathematical point of the discussion (Boerst
et al., 2011; Sleep 2012).
Discussions are an essential component to teaching and student learning. In particular,
past research on discussions in mathematics classrooms have suggested that discussions promote
increased student learning, motivation, and agency (Boaler, 2008; Chapin et al., 2003; Obrycki,
2009). Cengiz, Kline, & Grant (2011) found that specific instructional moves during whole-class
discussions will extend student thinking. Classroom discussions provide opportunities for
students to share a diverse set of approaches, and allow for students to build upon and learn from
other students’ ideas (NCTM, 2000). Additionally discussions provide useful information to
teachers about student thinking, which may influence instructional decisions.
Leading a whole-class discussion is complex work in which teachers need to pay close
attention to individual student contributions while steering the discussion towards a
mathematical point (Sleep, 2009). Expert teacher facilitators are able to make quick decisions in
response to student ideas while keeping in mind the overall lesson objectives. To be skillful at
adaptive teaching during a discussion, teachers must have strong content knowledge,
pedagogical knowledge, and knowledge of students (Boerst, et al., 2011; Stein, Engle, Smith, &
Hughes, 2008).
There has been much emphasis placed by the mathematics education field to make a
discussions a substantial part of classroom instruction (Boerst et al., 2011; Chapin et al., 2003;
NCTM, 2013). Reform efforts in mathematics education have begun to examine effective
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teaching practices that can support students to communicate their thinking, construct and
evaluate their own as well as other students’ mathematical ideas during productive whole-class
discussions (Stein et al., 2008). The National Council of Mathematics (2013) outlined strategies
for teachers in facilitating productive discussions including attending to classroom culture,
choosing high-level mathematics tasks, anticipating student strategies, allowing student thinking
to shape discussions, exploring incorrect solutions, selecting and sequencing ideas to be shared,
drawing connections between student thinking, and knowing when to “tell” new information.
Although past research has identified strategies for effectively conducting a discussion,
designing learning activities and preparing preservice teachers for leading a discussion remains a
challenging task. Preservice teachers may not have a strong knowledge base to respond to
student thinking, nor may not have the pedagogical content knowledge needed to improvise
during facilitating a discussion (Stein et al, 2008). Furthermore, preservice teachers may tend to
follow a less complex “show and tell” (Ball, 2001) method of discussion that may focus solely
on procedural understanding in which the teacher is solely looking for correct answers (NCTM,
2013). Further research needs to be conducted on how specific learning activities may be able to
guide teacher educators effectively prepare preservice teachers for the demanding task of
facilitating a discussion.
The teacher education field is beginning to understand and develop ways to support
teachers in leading productive discussions. Leading a whole class discussion has been identified
as one of the 19 high leverage practices for mathematics teaching. For example, in this
description of leading a whole class discussion:
“In a whole-class discussion, the teacher and all of the students work on specific content
together, using one another’s ideas as resources. The purposes of a discussion are to build
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collective knowledge and capability in relation to specific instructional goals and to allow
students to practice listening, speaking, and interpreting. In instructionally productive
discussions, the teacher and a wide range of students contribute orally, listen actively, and
respond to and learn from others’ contributions” (Teaching Works, n.d.).
Within the practice of leading a whole-class discussion, there are many other high leverage
practices of smaller grain sizes (Stein, Engle, & Smith, 2008). Boerst et al. (2011) decomposed
facilitating a discussion into five key practices. The first two, setting up the task and monitoring
student work, are used while the teacher setting up the discussion. The last three are practices
nested within the discussion: launching the discussion, orchestrating the discussion, and
concluding the discussion. The research presented in the next section will investigate the
preparation of preservice teachers on each of the five practices in their universities and fieldwork
settings.
While planning and designing for a mathematical discussion, teachers should have a clear
understanding of the mathematical goals in order to steer the students toward intended
“mathematical point” of the lesson (Sleep, 2009). In Sleep’s (2012) study, she examines
seventeen preservice teachers student teaching and what they do in their lesson to steer the
instruction toward the mathematical point. The goal of the study was examine how each teaching
moment connects to the mathematical point of the lesson. While each of the lessons were not
solely focused on facilitating a discussion, this study provides useful information about the
central tasks teachers used to steer the lesson towards a mathematical point. The seven tasks that
emerged from this study were (1) attending to and managing multiple purposes, (2) spending
instructional time on mathematical work, (3) spending instructional time on the intended
mathematics, (4) making sure students are doing the mathematical work, (5) developing and
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maintaining a mathematical storyline, (6) opening up and emphasizing key mathematical ideas,
and (7) keeping a focus on meaning. Sleep (2012) provides strategies from her observations for
each of the tasks listed above and problems that may arise for teachers while enacting the task.
The seven tasks and strategies provided from the Sleep (2012) study inform the analyses
of student teaching placements for this dissertation study. As one of the central goals in
facilitating a discussion set out by the math methods instructors in the dissertation study was to
reach a mathematical point, Sleep (2012) offers clear strategies within each task that preservice
teachers could use to move the lesson towards the mathematical point.
The Boerst et al. (2011) study draws upon the Grossman et al. (2009) pedagogies of
practice in professional education framework to develop learning activities for preservice
teachers to lead a mathematics discussion. The study examines a math methods course for
elementary preservice and raised many issues that need to be considered in developing
pedagogies for preservice teachers in learning to lead a discussion. The first issue the researchers
suggest is that to make teaching practice, such as facilitating a discussion, learnable to preservice
teachers it should be decomposed into nested practices. They argue that while a preservice
teacher should learn about how to elicit student’s thinking while leading a discussion, they
should also be able to attend to the larger domain of the instructional purpose of the lesson. This
method of nested practices allows preservice teachers to simultaneously understand the how and
why of teaching practices. Second, by using nested practices, the researchers suggest that the
teacher educators can increase the level of complexity of the approximations and the authenticity
of the activity. Finally, the researchers highlight the importance of content in developing learning
activities for preservice teachers.
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The research conducted by Boerst and colleagues (2012) has many implications for the
mathematics education field as well as this dissertation study. The research study details an
innovative approach of nesting practices to prepare preservice teachers engage with high
leverage practices. The researchers attend to key aspects of the Grossman et al. (2009)
framework and make recommendation for teacher educators and education researchers studying
preservice teachers learning of high leverage practices.
The preparation of preservice teachers in leading a discussion extends to many fields
outside of mathematics. Williamson (2013) presents case studies of two preservice secondary
English teachers learning about facilitating discussions in the university methods course and their
enactment in their student teaching placements. Using both observations and video-guided
interviews, the goal of the study was to better understand how preservice teachers “take up” key
practical and conceptual tools from their methods class in their classroom discussions. Findings
from this study suggested that preservice teachers took up facilitation strategies that were
explicitly modeled, enacted, and discussed in their university classes. In particular, the discussion
unit in the methods class focused on the initial phase of a discussion, preparing students for the
content of the discussion and encouraging student participation. These two practices were
observed often in the preservice teachers student teaching while strategies that were less focused
on in the English methods discussion unit were not as commonly used. Specifically, the
preservice teachers had less access to the strategies for facilitating and assessing discussion and
as a result were infrequently observed in student teaching. The preservice teachers struggled in
understanding the role of the teacher, particularly, in enacting practices that attend to student
thinking.

50
This study has many implications for preservice teacher training on facilitating
discussions as well as other high leverage practices. In particular, the Williamson (2013) study
highlights the need for rehearsing high leverage practices in university classes to better
understand the role of the teacher. By practicing how to interpret and respond to student thinking
during discussion rehearsal in the methods class can effectively prepare preservice teachers for
student misconceptions and ideas before enacting the discussion with students. While learning
activities designed by teacher educators may not fully approximate classroom teaching, it
provides preservice teachers an opportunity to get a sense of the complex practices of facilitating
a discussion.
An increasing body of research suggests that for preservice teachers to become skilled in
the high leverage teaching, they must be given ample opportunities to enact these practices in the
field and reflect on their experiences (Ball, 1990; Grossman, Hammerness & McDonald, 2009).
Although there is a lack of consensus regarding the amount of time preservice teachers should
spend in a student teaching placement before entering the field of teaching, many education
researchers suggest that preservice teachers should engage in high leverage practices in some
capacity (Grossman & McDonald, 2008; Lampert, 2009). Additionally, the structure and the
emphasis of the learning activities used to help preservice teachers learn about high leverage
practices greatly influence their enactment in student teaching. As teacher educators begin to
develop new pedagogies for preservice teachers to learn about high leverage practices, practicebased teacher education programs may provide the ideal structure for preservice teachers to
investigate, practice, and reflect on these essential practices.
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Learning about the Practice of Teaching
Ma (1999) argued that preservice teachers need to be given rich experiences in their
teacher preparation programs that allow them to connect the concepts taught in class with the
context in which the concept is taught. Only then will the preservice teacher have the ability to
develop the adaptive expertise and creativity needed to be an effective teacher (Ma, 1999).
Within the specific contexts in which teaching occurs, there is a complex interaction between the
teacher, student, and content. Furthermore, this interaction between teachers, students, and
content can only be understood in relation to one other (Franke et al., 2007; Shulman, 1986).
Although, the teacher education field has responded to the need to parse the most salient teaching
practices and has identified specific high leverage practices that integrate these three
components, it is still unclear how these practices are best learned or taught in a teacher
preparation program. In order to make the teaching of high leverage practices learnable for
preservice teachers, teaching practices need to be deconstructed, practiced, and refined within a
contextualized setting (Ball & Forzani, 2009).
Practice based teacher education programs have started to incorporate instructional
activities built on “pedagogies of practice for professional education” framework (Grossman, et
al., 2009) within the university courses for preservice teachers to develop and refine high
leverage practices (Kazemi, Franke, & Lampert, 2009). The study conducted by Grossman and
colleagues (2009) investigated the preparation of relational activities in the professional practice
of the clergy, teaching, and clinical psychology. The cross-professional study identified three key
concepts (representations, decompositions, approximations of practice) for understanding the
pedagogies of practice in professional education. In this dissertation study, the pedagogies of
practice framework is used to describe the rehearsal process in the math methods course and
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student teaching placements. Approximations of practices are defined as “opportunities for
novices to engage in practices that are more or less proximal to the practices of a profession”
(Grossman et al., 2009, p. 2058). Characteristics to be considered during an approximation
include an explicit focus on an aspect of the teaching practice that is simulated, the level of
authenticity, and the role of the educator during the approximation activity (Grossman et al.,
2009).
Approximations are simulations of different aspects of a profession that fall on a
continuum of being less authentic to more authentic depending on the completeness of the
activity and the degree to which the activity resembles the desired practice (Grossman et al.,
2009). The recent study by Grossman et al. (2009) highlighted three ways approximations have
been conducted in different professional preparation settings. In a Rabbinical school, the Rabbi
used a reenactment of an interview to help his students prepare eulogies. In the seminary, the
chaplain organized a student team to collaboratively plan a worship service. In the teacher
preparation program, the teacher educator developed a sequence of approximations that modeled
instruction and assessment.
In each of the settings, the “teacher” played a critical role in developing and scaffolding
the approximation activity for the students to learn about the specific aspects of the practice. For
example, in the teacher education setting, the teacher educator approximated the practice of
teaching by simulating the interaction between the teacher, student, and content during the
learning process while carefully increasing the authenticity of each of the approximations. The
teacher educator gradually increased the authenticity and cognitive demands of the task until
ultimately, the preservice teachers were able to enact a key aspect of teaching– to listen and
respond to student thinking. In each of the professions, the educator develops an interactional
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activity to approximate a critical aspect of the profession to best prepare the student for the rigors
of that profession. The research findings by Grossman and colleagues (2009) have informed this
dissertation study stating a need for further development and research to be conducted on the
approximation of practice framework in teacher education settings. Further, this research
suggests that the use of pedagogical approaches to approximate teaching practices may provide
the intensive training needed to prepare preservice teachers for the rigors of teaching.
Few studies have examined how the pedagogies of practice framework applies to
secondary mathematics teacher preparation. A study by Ghousseini and Herbst (in press) used a
sequence of three different activities in a math methods course to prepare preservice teachers for
the high leverage practice of conducting classroom discussions. First, the teacher educator
modeled a representation of a classroom discussion that would be used in a secondary math
classroom. The aim of the modeling was to engage preservice teachers in mathematical practices
and help them build content and pedagogical knowledge. Next, the teacher educator and
preservice teachers collectively decomposed how the teacher educator modeled the high leverage
practice focusing on both student learning and instruction practices. Finally, the preservice
teachers enacted a segment of the mathematics discussion in the math methods course. The
deliberate sequencing of pedagogies by the teacher educators allowed for the preservice teachers
to pay attention to and “see” many key aspects of the teaching practice.
This study by Ghousseini and Herbst (in press) adds to the small but growing body of
literature that uses representation, decomposition, and approximation to help preservice teachers
learn about high leverage practices. The research by study is one of the first studies to be
conducted on secondary math preservice teachers rehearsing high leverage practices in the math
methods course. The research by Ghousseini and Herbst (in press) informs this dissertation study
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by further supporting the use of the pedagogies of practice framework in a math methods course
to help preservice teachers learn high leverage practices.
Lampert and Graziani (2009) have extended the work on approximations of practice by
examining the structure of a teacher education program in Rome called Dilit that prepares
preservice teachers to teach Italian using the “communicative approach.” The communicative
approach is a teaching practice that focuses on the problems associated with students learning
how to read, write, speak, and listen in a new language. The Dilit teacher education program uses
a cycle of learning that parallels the work conducted on the Grossman et al. (2009) pedagogies of
practice framework. The cycle consists of presentation and demonstration by teacher educator,
co-planning of lesson activity, rehearsal of instructional activity, teaching in class, and then
reflection. During the rehearsals, the teacher educator designs a very specific set of interactional
actions that the preservice teacher rehearsed with the aim of routinizing aspects of the complex
practice of attending to student ideas. In subsequent rehearsals, the instructional activities target
other aspects of the communicative approach of learning the language. The preservice teachers
teach two classes each day without a cooperating teacher, videotape their lessons, and then watch
the videos of their own instruction that day with the teacher educators. Since the Dilit teacher
educator program is situated in the school, the teacher educators are able to develop instructional
activities for the preservice teachers that are regularly investigated, rehearsed, enacted and
reflected upon.
Lampert and Graziani (2009) described the Dilit model for teacher preparation in efforts
to point out a major deficiency in how preservice teachers are trained in traditional teacher
education programs in the United States. They argue that the pedagogical cycle of training in
which preservice teachers enact interactional practices are rarely found in typical university-
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based teacher education programs in the United States. Furthermore, the teacher preparation
programs in the United States may provide preservice teachers opportunities to investigate
teaching practices, but do not regularly employ rehearsals and reflection of practices that may
help develop and deepen their pedagogical content knowledge in a way that can be effectively
applied to practice. Ultimately, preservice teachers are not always given the structure to reflect
upon and learn from their experiences of student teaching.
Charalambous et al. (2011) examined whether preservice teachers were able to learn to
provide teacher explanations in a math methods course and what contributed to the preservice
teachers learning about giving instructional explanations. Sixteen preservice teachers enrolled in
a K-8 credentialing program were the participants in this study. The math methods course in
which the study took place was built around rich mathematics tasks with the intention of
providing preservice teachers multiple opportunities to practice using representations, give
instructional explanations, and analyze student thinking (Charalambous et al. 2011). The typical
structure of the math methods class in this study included individual time for preservice teachers
to work and reflect on the math task, small-group discussion with peers about solution strategies,
and whole-class discussion in which the preservice teachers presented their instructional
explanations. This process of investigation and approximation of explaining algorithms for basic
arithmetic operations occurred several times throughout the class. Toward the end of the
semester, the teacher educator and preservice teachers co-constructed a list of criteria for
evaluating instructional explanations that was used in this study.
To explore how preservice teachers learn about instructional explanations in the
Charalambous et al. (2011) study, the researchers videotaped the preservice teachers in the math
methods class giving explanations and conducted pre- and post explanation interviews with the
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preservice teachers. Data from four out of 16 preservice teachers were analyzed and presented in
this study. One of the primary findings from the study suggested that there was a strong
connection between the preservice teachers instructional explanation performance and their
knowledge of subject matter. This finding is consistent with previous studies on instructional
explanations (Borko et al., 1992; Thanheiser, 2009). In particular, preservice teachers who had a
poor understanding of content did not perform as well as the preservice teachers who had strong
mastery of the content. Another significant finding presented by Charalambous et al. (2011) was
that the deliberate inquiry and reflection on the instructional explanations helped preservice
teachers improve their practice of providing instructional explanations given in class. By
investigating, reflecting on, and actively practicing specific aspects of instructional explanations,
preservice teachers were able to develop better instructional explanations. Additionally, the
researchers report that preservice teacher conceptions of teaching practices shifted during the
process of learning about instructional explanations. In particular, preservice teachers were able
to use instructional explanations in a variety of ways. Finally the study suggested that preservice
teachers developed a productive disposition and gained more confidence throughout the process
of learning and practicing instructional explanations in the math methods class.
The Charalambous et al. (2011) study has many implications for preservice teacher
training and for this dissertation study on rehearsals in the math methods class. Specifically, this
study suggests that the high leverage practice of giving instructional explanations is a learnable
practice in a math methods course and if preservice teachers are given the opportunity, they can
learn to become proficient in engaging in instructional practices. Additionally, this study argues
that a cycle of investigation, practice, and reflection, could potentially provide preservice
teachers with the critical opportunity to engage in authentic classroom practice and may afford
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preservice teachers the training needed for effectively teaching high leverage practices. Although
this study is limited to the benefits of learning about instructional explanations in the math
methods course, it does provide an argument for the need for further research of how preservice
teachers engage in other high leverage practices in the math methods course.
Rehearsals
Teacher educators and researchers have started to design activities for preservice teachers
to approximate high leverage practices. One particular type of approximation, called rehearsals,
is gaining interest in both elementary and secondary teacher education programs. There are few
studies in education research that have examined the use of rehearsals to learn about teaching,
however, other professions (e.g. nursing, clinical psychology) have extensively investigated how
practice can be approximated in less complex settings.
In the university course, preservice teachers rehearse one or multiple high leverage
practices embedded in an activity that approximates aspects of the teaching practice. Researchers
have claimed that rehearsals lessen the cognitive load of teaching as novice teachers routinize
certain aspects of teaching, allowing them to have mental resources to attend to other parts of
teaching (Kazemi et al., 2009; Leinhardt & Greeno, 1986). Specifically, preservice teachers may
have the capacity to respond to student needs and adapt content and methods based on student
thinking if certain activity structures are routinized (Lampert, 2010; Leinhardt & Greeno, 1986).
Research conducted on rehearsals suggests that instructional activities clearly make teaching
moves explicit for preservice teachers in cognitively demanding tasks, closely approximate the
student-teacher classroom interactions, and allow for preservice teachers to learn math content
(Kazemi et al., 2009; Lampert & Graziani, 2009).
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Following the Grossman et al., (2009) pedagogies of practice framework, researchers
have used instructional activities in rehearsals to allow for preservice teachers and teacher
educators to collaboratively engage in the development of classroom skills and knowledge
(Kazemi et al., 2009; Lampert et al., 2013). Preservice teachers investigate and make sense of the
high leverage practice, decompose the practice with the help of the teacher educator, and then
rehearse the high leverage practices that are embedded in the activity. During the rehearsal,
preservice teachers deliberately practice demanding teaching practices in the instructional
activity, while teacher educators and peers provide feedback. The teacher educator interrupts the
preservice teacher during rehearsal directing the attention of the preservice teacher to a particular
aspect of their teaching practice (Lampert et al., 2013). The teacher educator intentionally pushes
the preservice teacher to think deeply about how to respond to student thinking and prepare the
teacher for the adaptive nature of teaching (Kazemi, et al., 2009). Throughout the rehearsal
process, the preservice teacher continually reflects and refines their knowledge of teaching with
support from the teacher educator.
The role of the teacher educator. The role of the teacher educator during rehearsals is
essential to the preservice teacher learning high leverage practices. If the preservice teacher is
not provided with feedback or opportunities to reflect on their actions, the rehearsal may not be
effective. In a study by Inoue (2009), elementary preservice teachers were examined during their
rehearsals of instructional explanations in their math methods course. Each week, 2 to 3
preservice teachers rehearsed their proportional reasoning problem-solving instructional
explanation for the class. However, no formal investigation or reflection was incorporated into
the structure of the rehearsal process. Inoue (2009) was interested in how preservice teachers’
use of pedagogical content knowledge connected to their instructional explanations. The
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preservice teachers rehearsals were analyzed in two phases. The initial three criteria for assessing
the rehearsals were to see if the preservice teachers were able to: 1) correctly problem-solve 2)
use visual representations in explanations 3) provide rationale for problem solving strategy. The
second phase of analyses examined the preservice teachers use of pedagogical content
knowledge by examining each of their statements and actions.
Inoue (2009) found that preservice teachers had significant problems integrating content
and pedagogy during the instructional explanations. In particular, the preservice teachers were
not able to appropriately attend to students’ formation of mathematical understanding. This
finding is consistent with previous research that has found underdeveloped pedagogical content
knowledge in preservice teachers. The Inoue (2009) study incorporated only the rehearsal
component of the pedagogies of practice framework, failing to give preservice teachers the
opportunity to investigate and reflect on instructional explanations. This study highlights the
importance of teacher educator feedback during the rehearsal and the need for preservice
teachers to reflect on their practices. Furthermore, this study does not provide data about the
trajectory of the preservice teachers’ learning or how the preservice teachers enact the
instructional explanations in their student teaching placements. Findings from the Inoue (2009)
study suggest that rehearsals activities that are not designed with integrity could potentially limit
the opportunities for teacher educators and preservice teachers to discuss and address gaps in the
preservice teachers content knowledge. This study informs this dissertation study by bringing
attention to the importance of role the teacher educator plays as preservice teachers rehearse key
teaching practices in the math methods course.
Rehearsals in the math methods course. Mathematics teacher educators and
researchers at the University of Michigan, University of Washington, and University of
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California, Los Angeles have collaborated to design an interactive structure called instructional
activities that are rehearsed and practiced within the university setting. Instructional activities are
well-designed activities that include three main facets that work in relation to each other: high
leverage practices, mathematical knowledge, and principles of teaching (Lampert et al., 2013).
The instructional activities serve as a vehicle for preservice teachers and teacher educators to
collaboratively engage in the development of classroom skills and knowledge within the “cycle
of enactment and investigation” structure (Kazemi et al, 2009; Lampert et al., 2013). The
researchers and teacher educators from these universities are leading the effort in designing
rehearsal activities primarily focused on preservice elementary mathematics teacher training.
Examples of instructional activities include: choral counting, strategy sharing, posing a sequence
of related computational problems (Kazemi et al., 2009). Teacher educators are now beginning to
focus their attention on developing instructional activities for secondary mathematics preservice
teachers (Ghousseini & Herbst, in press). Instructional activities were initially developed as
daily routines, such as warm-up activities in which preservice teachers used the rehearsed high
leverage practices multiple times in a variety of lessons throughout the school year. By enacting
a rehearsed activity multiple times may allow preservice teachers the opportunity to reflect and
refine the high leverage practice with proper support from the teacher educator or cooperating
teacher (Lampert et al., 2013).
The primary participants during the instructional activity are the rehearsing preservice
teacher and the teacher educator. The teacher educator acts as a student by providing common
student responses, both correct and incorrect, pressing the preservice teachers to integrate content
and pedagogy in relation to the student responses. As an instructor, the teacher educator provides
feedback on the preservice teachers rehearsal performance and gives directive instructions on
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what the preservice teachers should do differently. By examining the interactions between the
preservice teacher and teacher educator during the rehearsal activity, we may be able to better
understand how the preservice teacher appropriates high leverage practices. Emerging research
has started to examine how teacher educators structure rehearsals and the types interactions
between teacher educators and preservice teachers (Lampert et al., 2013).
Lampert and colleagues (2013) conducted a three-university study on teacher educators
and elementary mathematics preservice teacher’s interactions while rehearsing socially and
cognitively complex instructional activities. Ninety video recorded rehearsals were coded and
analyzed focusing on the interactions between the preservice teacher and teacher educator. In this
study, they found that the nature of the rehearsal varied depending on the type of instructional
activity, how often the teacher educator intervened, and the preservice teacher’s ability to
perform the task.
One major goal of the Lampert et al. (2013) study was to examine the interactions
between the preservice teachers and teacher educators during the rehearsal process to understand
how preservice teachers learn about different aspects of teaching. The first phase of coding, the
researchers coded the rehearsals for the substantive foci of the exchanges between the preservice
teacher and teacher educator. They found the following frequencies after coding 90 rehearsals:
elicit and respond (35.74%), representation (23.64%), student engagement (21.55%), attending to
instructional activity (17.29%), content goals (14.03%), student thinking (13.95%), mathematics
(11.94%), and student error (8.6%). These frequencies reflect the instructional goals of teacher
educators who designed the rehearsal activities who placed much interest on the high leverage
practice, attending to student thinking, and to developing preservice knowledge of content and
pedagogy. The majority of rehearsals had multiple substantive foci coded during the interaction.
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This finding reveals that during the rehearsal activity, multiple facets of teaching can be
practiced at once. For example, the preservice teacher might use multiple representations of a
mathematical concept to elicit student thinking.
The Lampert et al. (2013) also characterized the interaction between the teacher educator
and preservice teacher based on the decision the teacher makes to interrupt the preservice
teacher. They found that the teacher educator takes on multiple roles by providing directive
feedback (60.85%), evaluative feedback (28.14%), scaffolding the enactment (21.09%), and
facilitating the discussion (17.29%). The analysis provides useful information into the role the
teacher educator plays during the rehearsal process to help the preservice teacher to deeply
examine aspects of teaching. Additionally, preservice teachers were given multiple opportunities
to refine their rehearsal working on both the routine and complex aspects simultaneously.
Lampert et al. (2013) found that the rehearsal provided the opportunity for preservice teachers to
approximate interactional high leverage practices, and develop adaptive expertise for teaching
within an authentic setting. This study has informed the teacher education field about the
structure and organization of rehearsals in the university setting, providing detailed information
about the types of interactions between the teacher educator and preservice teacher that allow
preservice teachers to learn high leverage practices. However, the researchers acknowledge the
major limitation to this study that preservice teachers were not followed into the field to see if or
how the rehearsed high leverage practices are enacted.
The Lampert et al. (2013) study is the first research study to conduct a comprehensive
examination of how preservice teachers and teacher educators rehearse high leverage practices in
a math methods course. However, Lampert and colleagues (2013) suggest that to truly
understand how preservice teachers enact the rehearsed high leverage, practices, preservice
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teachers should be followed into their student teaching placements. Additionally, the Lampert et
al. (2013) methods inform this dissertation study by providing an outline of the study’s coding
scheme for examining the interactions between preservice teachers and teacher educators.
The use of rehearsals in the field. The teacher education literature is very limited when
it comes to studies that examine the enactment of rehearsals within the field and how rehearsals
shape teaching practice. Horn (2010) conducted a two-year ethnographic study in which she
documented conversations and collaborative meetings of six high school math teachers as they
worked together to de-track a ninth grade Algebra class. As a participant observer, Horn (2010)
explored the interactions within the collaborative high school teacher community to better
understand how conversations through the use of teacher replays, rehearsals, and re-visions could
support learning about teaching practices. In this study, teachers used replays and rehearsals to
depict interactions and detailed scenes from their classroom practice for colleagues. Teachers
then used re-visions to reimagine their interactions and classroom practice.
In this study, Horn (2010) describes 4 major goals for teaching pedagogically reasoningbased replays and rehearsals with high school teachers. First, the practice of rehearsal and roleplay provides support for teachers by creating a community that can empathize with the
emotionally intense work of teaching. Second, rehearsals and replays may allow teachers to
share intimate interactions and details of their teaching. Third, replays and rehearsals may
provide teachers an opportunity to develop the knowledge and principles of teaching practice.
Finally, the rehearsals and replays might allow the 6 teachers to develop a relationship that
would encourage further collaboration and support for each other.
Findings from the Horn (2010) study provide some evidence to suggest that replays and
rehearsals support teachers in their ability to reflect and revise their teaching and gain a better
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understanding of interactions in the classroom. Rehearsals and replays allowed teachers to
become more adept at anticipating student responses, provide evidence for claims made about
teaching principles, and provide emotional support to each other. Replaying and rehearsing
authentic classroom events provided teachers opportunities to learn about their practice. This
study supports the need for innovative methods such as rehearsals to examine details of the
teaching practice in a collaborative community. The Horn (2010) research study informs this
dissertation study by finding that rehearsals are a useful pedagogical approach that allow for
teachers to deeply reflect upon their teaching and influence their teaching practice. Furthermore,
Horn’s research provides support to explore in this dissertation study how the use of rehearsals in
the math methods course impacts their teaching practice.
While the initial research studies conducted on rehearsals in the math methods class has
shown promise in preparing teachers for teaching, few studies have followed the preservice
teacher into their student teaching placements to see how they enact the rehearsed high leverage
practices. Rehearsals may provide a setting for preservice teachers to deeply analyze and
understand high leverage practices, but it is unclear how preservice teachers enact these practices
within their teaching. Rehearsals may also influence other parts of teaching as preservice
teachers adapt their teaching practice based on the rehearsal experience. More research is needed
to examine how rehearsals influence the development of high leverage practices and how
preservice teachers enact the rehearsed practices in the field. Furthermore, rehearsals within a
teacher preparation program may be a promising way to connect coursework and fieldwork as
well as theory and practice.
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Summary
This literature review has examined the relevant research for the proposed study that
explores the connections between preservice teachers learning high leverage practices through
rehearsals in the math methods course and the enactment of these high leverage practices in their
student teaching placements. The studies discussed in the review of the teacher education
literature first examined the essential practices for teaching called high leverage practices. Next,
the literature review examined the characteristics of practice-based teacher education and the
emerging research conducted on the Grossman et al. (2009) approximation of practice
framework in a variety of teacher preparation settings. Finally, the literature review examined
the research conducted on rehearsals in math methods courses and the rehearsal structure that
allows for deep examination and reflection of teaching practices.
As education researchers stress the need to find ways of placing practice at the center of
teacher preparation and integrating university coursework to fieldwork practice, the proposed
study aims to examine the use of rehearsals to prepare teachers for the professional field of
teaching. The cycle of rehearsal and enactment of high leverage practices is an innovative
pedagogical structure that may allow preservice teachers to delve deeper into principles of
teaching and learn from experience. By complementing rehearsals in the math methods course
with the application of rehearsed high leverage practices in the field, teacher education programs
are positioning preservice teachers to be well prepared for the complexities of teaching.
While substantial progress has been made in attempts to understand how teacher
educators should structure rehearsals, it remains unclear how the rehearsed practices are taken up
by preservice teachers and how these practices evident in their classroom teaching. More
research needs to be conducted to see how rehearsals in the math methods class influences
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preservice teachers teaching practices and potentially links university coursework with student
teaching fieldwork. Given the research explored in this literature review, a critical need remains
for the proposed study to investigate the enactment of rehearsed activities in secondary
mathematics classrooms and to better understand the influence of the rehearsed activities on the
development of high leverage practices for preservice teachers. This study aims to deepen the
field’s understanding of rehearsals by documenting the specific aspects of the rehearsal process
that are enacted in the preservice teachers’ student teaching.
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CHAPTER THREE
METHODOLOGY
Many education researchers argue that creating learning opportunities for preservice
teachers to examine and enact high leverage practices is critical to the success of teacher
preparation and should be central to every teacher education program. The use of well-designed
rehearsals during the preservice teacher’s math methods class may provide the training necessary
for preservice teachers to learn about high leverage practices and then enact them in their student
teaching placements.
The purpose of this study is to examine how rehearsals influence the development of high
leverage practices in preservice teachers in the setting of the math methods course and in the
preservice teacher’s student teaching placement. This section presents the design of the research
study, sample, protection of human subjects, instrumentation, procedures, pilot procedures, data
analyses, and the limitations of the study.
Research Design
This study investigates three research questions:
1.

How do preservice teachers and teacher educators rehearse high leverage practices in
the math methods course?

2.

How do preservice teachers enact the high leverage practices in their fieldwork?

3.

What are the connections between high leverage practices rehearsed in the math
methods course and enactment of those high leverages practices in fieldwork?
a. How do preservice teachers view the connection between enactment of high
leverage practices in rehearsals and fieldwork?
b. How do I view the connection between enactment of high leverage practices
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in rehearsals and fieldwork?
This study employs a qualitative case study design to explore the connections between
the rehearsals in the math methods course and student teaching placements. A qualitative case
study is defined as research where “the researcher explores in depth a program, an event, an
activity, a process, or one more individuals...bounded by time and activity” (Creswell, 2003,
p.15). The case study design in this research allows the researcher to deeply analyze the
experiences and processes of the preservice teacher in efforts to build an in-depth and holistic
picture of the training within the teacher preparation program (Creswell, 2003). The case study
design also allows for examination of the many influences (instructors, cooperating teacher,
students, materials) on the preservice teachers’ learning in both the coursework and fieldwork
settings.
I began collecting data during the 2013 Fall semester in a university’s math methods
course where students learn about mathematical content and pedagogical approaches for teaching
middle and high school students. I continued to follow a subset of the preservice teachers into
their student teaching placements, primarily examining how rehearsed high leverage practices
practiced in the math methods class are enacted during student teaching. I made inferences about
the influence of the role that rehearsal plays on teacher preparation from in-depth analysis of
observations, video recordings, and interviews.
The study consisted of two phases of data collection. The first phase of the study
documented the process of rehearsals in the math methods class. In particular, I examined
interactions between the math methods instructors and preservice teachers as they investigated
and rehearsed specific high leverage practices (Research Question 1). The second part of the
study consisted of observations of the preservice teachers in their student teaching placements. In
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particular, I examined how preservice teachers used the high leverage practices rehearsed in the
math methods course in their fieldwork (Research Question 2). Additionally, I interviewed the
preservice teachers to explore how they understood the connection between the rehearsals
practiced in the math methods class and their student teaching, specifically with regards to high
leverage practices. The data collection portion of the study took 1 complete school year
(approximately 10 months).
Sample
I conducted the dissertation study in a teacher residency program housed within a
medium-sized, urban university in the San Francisco Bay Area. The residency program aims to
prepare preservice teachers to teach diverse students in urban settings. The program places both
primary and secondary preservice teachers in the highest needs schools in the subject areas of
math, science, and bilingual Spanish. I purposefully selected the teacher residency program for
this study because the use of rehearsals in the math methods course is an integral component of
the preparation of preservice teachers. Purposeful sampling is often used in qualitative case
studies by selecting a specific group or unit that would serve to best answer the research
questions. Maxwell (1998) defined purposeful sampling as “a strategy in which particular
settings, persons, or activities are selected deliberately in order to provide information that can’t
be gotten as well from other choices (p. 88).” By selecting the teacher residency program as the
site to be studied, I had access to the relevant information needed to answer my research
questions.
The teachers enrolled in the teacher residency program participated in both coursework at
the university and student teaching in the field. The preservice teachers began their student
teaching practicum on the first day of the school year under the supervision of a cooperating
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teacher and attended classes in the afternoons and evenings once the school day has been
completed. Throughout the residency program, the preservice teachers received support from
teacher educators in the university, cooperating teachers in the field, and university supervisors
who act as liaisons between the university and the student teaching placements. The residency
model has been designed for this triad of experts to collaborate with the aim of connecting the
university coursework and school-based fieldwork to support the development of preservice
teachers. Preservice teachers were encouraged to take an active role in their student teaching
placement and to engage with community members through a service project. On top of student
teaching during the day, the preservice teachers took classes in the evening, had weekly meetings
with university supervisors, and participated in instructional rounds to learn about other teaching
settings. After the preservice teachers graduated from the residency program, they were hired to
teach in “hard-to-staff” schools in a diverse, urban school district.
The participants in this case study were three secondary mathematics preservice teachers
enrolled in the teacher residency program. The three participants (1 male, 2 female) were the
only secondary mathematics preservice teachers in the 22-teacher cohort in the teacher residency
program and were selected using convenience sampling. One of the females was placed in a high
school and taught 10th grade Algebra to students who were repeating the course. The other two
preservice teachers (1 male, 1 female) were placed at the same middle school, and both taught 6th
grade math. To be selected for the residency program, the preservice teacher residents went
through a rigorous application and interview process and passed a series of examinations
covering the content they hoped to teach. The preservice teachers in the residency program were
nested within a larger teacher education program that had both resident and non-resident
preservice teachers. The resident and non-resident teachers took some classes together, however,
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resident teachers had additional coursework and student teaching responsibilities. Although both
secondary resident and non-resident teachers were enrolled in the math methods course, I
primarily focused on the resident teachers. I did not select non-residents in this study because the
resident preservice teachers are deeply engaged in the elaborated fieldwork model while the nonresidents did not have a consistent student teaching placement. I aimed to reduce confounding
variables by focusing the study on the three preservice teacher residents who share common
characteristics (e.g. they all come into the program with no teaching experience, they have the
same coursework and fieldwork schedule, and they have similar supports throughout the
program). The 3 secondary mathematics teacher residents in this study will be referred to as
preservice teachers from this point forward.
Math Methods Setting
The math methods class for secondary preservice teachers was taught over the course of
two semesters. The first semester was a 14-week course that integrated pedagogical approaches,
mathematical content, and theoretical foundations of teaching into a curriculum organized
around core teaching practices. The second semester was a 10-week course that followed a
similar approach from first semester, but placed greater emphasis on the application of teaching
practices to the field. The course was co-taught by two doctoral students, who were enrolled in a
nearby university and who were teaching this course for their third year. The two math methods
instructors were in their final year of a doctoral program in Mathematics Education. The math
methods instructors were committed to providing the preservice teachers a training experience
that integrated investigation, practice, and reflection of high leverage practices for mathematics.
The math methods instructors designed the syllabus and the goals for the class around the
nineteen high leverage practices (Teaching Works, n.d). Additionally, the math methods

72
instructors aimed to provide regular opportunities for preservice teachers to practice solving
mathematics tasks in class in an attempt to deepen their content knowledge and pedagogical
content knowledge. They took a “sense-making” approach in which they viewed learning as the
relationship between students, mathematics content, and pedagogy (Curriculum and Instruction
Syllabus, Fall 2012).
Throughout the course, the preservice teachers were given opportunities to rehearse high
leverage practices through a variety of activities. The first rehearsal “number talk” activity aimed
for preservice teachers to learn how to elicit and interpret student thinking, make content explicit
through representations and examples, lead a whole-class discussion and recognize common
patterns of student-thinking. The second rehearsal that took place at the end of first semester in
which preservice teachers prepared a mathematically rich instructional explanation about
completing the square to solve quadratic equations. Only two preservice teachers rehearsed their
instructional explanations with the class. During second semester, the preservice teachers
rehearsed leading a whole-discussion by using a sorting task instructional activity about
examples and non-examples. In the sorting task rehearsal, the preservice teachers practiced
eliciting student ideas and representations, pressing for understanding and reasoning, orienting
students to others’ thinking, connecting ideas and strategies, and moving the discussion toward a
mathematical point (Sleep, 2012).
After rehearsing the number talk activity in the methods course, the preservice teachers
were encouraged to enact the activity at some point during their student teaching placement. The
last rehearsal activity, facilitating a discussion around a sorting task, was given as an assignment
to be enacted in their student teaching placements. Preservice teachers videotaped the 15-20
minute discussion segment in which they facilitated the sorting task activity with their students.
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While both instructional activities had multiple high leverage practices embedded within them,
the whole-class discussion was considered more cognitively demanding than the number talk
activity.
The instructional activities rehearsed in class were designed for a variety of student
teaching placements, for any grade level or mathematics content. They were designed to be
interactive and build understanding of the present mathematical content that is being covered in
class. The rehearsal activities could be adapted and altered by the preservice teacher depending
on the specific context of the placement and predetermined curriculum.
Fieldwork Setting
One of the primary features of the residency model is the year-long apprenticeship under
the supervision of a cooperating teacher. Many teachers point to their student teaching and
relationship with their cooperating teacher as the most important aspect of their teacher
education program (Valencia, 2009). The preservice teachers in this study began the
apprenticeship by observing the practices of the cooperating teacher and gradually taking on
more classroom responsibilities throughout the year. The responsibilities given to the preservice
teachers varied depending on the readiness of the preservice teachers and the level of comfort of
the cooperating teacher. During the first semester, the preservice teachers taught a select number
of lessons while observing and taking on other classroom duties. During second semester, the
preservice teachers assumed at least one section of the cooperating teacher’s math classes and all
or some of the responsibilities including lesson planning, developing assessments, instruction,
and grading. Throughout the year, the cooperating teacher provided support and feedback in
developing different aspects of the preservice teacher’s practice.
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Protection of Human Subjects
I submitted an application for this dissertation study to the University of San Francisco
Institutional Review Board for the protection of Human Subjects, and it was approved on
September 3rd, 2013 (see Appendix B for IRB approval). I obtained consent for all participants,
and made every effort to conceal the identity of all participants in the study. Any information
collected in the study was kept confidential and stored in a secure place. There were no
anticipated adverse effects or cost, except for time, for the participants in the study.
I secured permission for the study from the preservice teachers and math methods
instructors. Both the preservice teachers and the instructors gave written approval by signing the
consent forms (see Appendix C for consent forms). Permission slips were sent home to the
parents of the students enrolled in the preservice teachers’ classes. The letter described the study
and explained why the preservice had been chosen for participation (see Appendix C for consent
forms). The letter also included contact information for the researcher if the parent had questions
about the study. The letter included a passive consent permission slip for parents to sign and
return to the school if they did not want their student involved with the study. Although students
often appeared in the video recordings, they were not the subjects of this study. In the case that a
parent wanted to opt out of the study, the student was not videotaped at all.
Instrumentation
The data collection methodologies for this study consisted of three parts: (a) observation
field notes and video documentation of rehearsals in the math methods course, (b) observation
field notes and video documentation of rehearsed instructional activities in the student teaching
placement, and (c) interviews with preservice teachers and math methods instructors.
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In both the university and student teaching placement settings, I took on the role of an
non-participant observer. As an observer, I sat in the back corner of the classroom and did not
interact with the participants during the class. The observation fieldnotes in the math methods
course focused on the behavior of the preservice teachers and math methods instructors during
the rehearsal activities. The observation protocol consisted of a single page with a dividing line
that separated the descriptive notes and the reflective notes (Creswell, 2003). Additionally,
demographic information including the time, date, and setting was recorded. The descriptive
notes highlighted key statements made by preservice teachers or math methods instructors that
contributed to understanding how preservice teachers learn about high leverage practices. The
reflective notes included ideas, questions, and initial impressions of the observation. The
observation fieldnotes complemented the video documentation to gain an in-depth and rich
understanding of the behaviors and actions of the preservice teachers and math methods
instructors during rehearsals. I was particularly interested the opportunities the preservice
teachers had to practice key aspects of teaching, the feedback that the math methods instructors
gave to the preservice teachers, and how the preservice teachers took up the feedback.
I used a similar approach in the student teaching placements as the one used in the math
methods course that included both video documentation and observation notes. The observation
protocol was used to record descriptive and reflective notes in the preservice teachers’ student
teaching placements. The observation fieldnotes focused on the behaviors of the preservice
teachers and students in the class. I was particularly interested in how and in what ways the
preservice teachers enacted the rehearsed instructional activity and how the students responded
to the preservice teachers use of high leverage practices.
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In addition to video documentation and observations, I interviewed the preservice
teachers and math methods instructors. A semi-structured open-ended interview was given to the
3 preservice teachers after two of the semester observations. A semi-structured interview
protocol is a flexible and fluid interview protocol that allows the interviewer to ask new
questions brought up based on what the interviewee says (Creswell, 2003). The interview
questions were adapted from a previous study that looked at the impact teacher preparation
programs have on recent graduates (Gainsburg, 2008). The three secondary preservice teachers
were interviewed to understand their views on the connections between the rehearsals and
student teaching, specifically looking at the use of high leverage practices in both settings. The
interview consisted of five questions with multiple parts (see Appendix D for interview
questions).
I conducted interviews with the math methods instructors three times during the year. The
aim for the initial interview was to understand the math methods instructors’ learning objectives
for the preservice teachers and to learn about the types of pedagogies that would be used to help
preservice teachers learn about teaching (see Appendix D for interview questions). The second
interview with the math methods instructors was after each of the two rehearsals. I asked the
methods teachers to describe what took place in the rehearsal, their role in the rehearsals, and
their learning objectives for the rehearsal (see Appendix D for interview questions).
Additionally, I interviewed the methods teachers about how they anticipated the rehearsals might
be enacted in the preservice teacher’s student teaching and the impact on the development of the
preservice teacher.
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Ensuring Validity
I took multiple procedures to ensure validity during this research study including
member-checks, peer debriefs, acknowledgment of researcher bias, and multiple visits to the
field (Creswell, 2003). During the second interview with the math methods instructors, I asked
the math methods instructors to verify my descriptions of the rehearsal activities to confirm the
researcher’s observation notes. Similarly, for the student teaching placement observations I
asked the preservice teachers to verify my observation notes from their teaching. The preservice
teachers confirmed the accuracy of their statements and discussed their intentions during the
lesson. One content expert at a local university in the area of teacher education and preparation
reviewed the questions for content validity. I acknowledged my bias in an attempt to create a
genuine description of how preservice teachers and math methods instructors rehearse high
leverage practices and how preservice teachers enact the rehearsed high leverage practices in
their student teaching placements (Creswell, 2003). Finally, I visited the math methods course
and student teaching placements multiple times to develop an in-depth understanding of the
phenomenon being studied (Creswell, 2003).
Procedure
I employed a case study design in which the 3 secondary preservice mathematics teachers
were observed and documented in two settings. In the first phase of the study, I observed and
videotaped the math methods class every week during first and second semester, for 14 weeks
and 10 weeks respectively. Although the math methods class was video documented and
observed for two and a half hours each week, the interactional rehearsal activities that were of
interest for this study took place three times in the year. Data collection in the math methods
class included videotaping all 6 preservice teachers (1 additional preservice teacher in Spring)
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and math methods instructors during the rehearsal process of investigation, planning, and
rehearsing instructional activities focused on mathematical high leverage practices. Along with
videotaping the class, I took observation notes of events that contributed to understanding the
behaviors of the preservice teachers and math methods instructors during the rehearsal process.
The nature of the documentation in the math methods course remained consistent throughout the
school year.
The three preservice teachers were observed and videotaped in their student teaching
placements during second semester. During second semester in this teacher education program,
the preservice teachers took over at least one class and were responsible for all aspects of
classroom instruction. The goal for the observation was to examine how preservice teachers
enact the high leverage practices that they rehearsed in the math methods class. Following an
observation procedure developed by Hill et al., (2008), I observed the preservice teachers in their
student teaching placements 3 days in a row during the first phase of data collection. Phase 1 was
during the first month of second semester. The second observation cycle was when the
preservice teachers were given the assignment to enact the discussion of the sorting task
instructional activity in their student teaching placements (Phase 2). The third and final phase of
data collection was during the last month of the school year in which I observed the preservice
teachers teaching one lesson that included whole class instruction.
The preservice teachers were interviewed once at the end of phase 1 and once at the end
of phase 2, the facilitating discussion enactment. The interview questions were guided by the
third research question, how preservice teachers viewed the connection between enactment of
high leverage practices in rehearsals and fieldwork. From the interview questions, I sought to
understand how the preservice teachers discussion rehearsal influenced their student teaching
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enactment. The interviews took place soon after the teaching day concluded at a mutually agreed
upon time. Each interview took approximately thirty to forty minutes. I audio recorded and
transcribed the interviews for purposes of analysis. I will delete the recordings once the study is
complete.
Additionally, I collected a variety of documents from the math methods class. These
artifacts included: assignment protocols and rubrics created by the math methods instructors,
preservice teachers’ assignment write-ups, and the preservice teachers’ reflections.
Data Analyses
I first narrowed the focus of the analyses from the whole methods class to those specific
instances where rehearsals were deliberately enacted. Next, I further narrowed the analyses to
only examine the facilitation of discussions in both the math methods class and student teaching
placements (3 rehearsals and 3 student teaching enactments). The rationale for looking primarily
at the leading the whole class discussion high leverage practice is that each of the preservice
teachers were given the assignment to enact the sorting task in their student teaching placements.
It was the only time during the school year in which the preservice teachers were to rehearse an
instructional activity and then enact the activity in the field. By looking at how preservice
teachers and math methods teachers rehearsed the activity together and how the preservice
teachers enacted the activity in the field, I was able to draw clear connections between the two
settings.
To answer the research questions for this study, the video data was examined in three
parts: 1) the preservice teacher rehearsal of the sorting task discussion, 2) the feedback provided
by the math methods instructors during the rehearsal, and 3) the enactment of the sorting task
discussion in the student teaching placements. I used StudioCode® video coding software for
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coding the interactions in both rehearsals in the math methods class and enactments in student
teaching placements. In the first pass of analyses, I examined who was speaking in each of the
settings (see Appendix E for code window). The participant’s statement was considered the unit
of analysis. In the math methods class, I coded the rehearsal statements as: 1) the preservice
teacher making a statement (PST Statement), 2) the “student” making a statement (Student
Statement) or 3) an exchange between the math methods instructor and rehearsing preservice
teacher (TE/PST Exchange). Student statements in the math methods class were statements made
by the non-rehearsing preservice teachers during the rehearsal to simulate actual student
responses in the classroom setting. In the student teaching placements, I used the same initial
coding scheme to code for who was talking, however the code TE/PST Exchange was not
relevant. In the second phase of video coding, I attached labels to each of the participant’s
statements. Multiple studies in analyses of rehearsals (Lampert et al, 2013), facilitation practices
(Borko, Virmani, Khachatryan, & Mangram, 2014; van Es, 2011), and classroom discussions
(Franke et al., 2009; Marshall, Smagorinsky, & Smith, 1995) were drawn upon to guide the
development of labels for coding the participants’ statements.
After coding and labeling the preservice teacher, math methods instructor, and student
statements for each unit of analysis in both settings, I described and summarized the interactions.
In particular, I developed a “thick description” (Geertz, 1973) of each unit of analysis drawing
upon the coding analyses, video, and observation notes. To achieve a thick description, I
examined the preservice teachers’ and instructors’ statements and actions, what they were trying
to accomplish, the structures and norms of the situation, and how they interacted with each other.
I used an iterative process in which I alternated between video and coding analysis to develop the
description for each of the preservice teacher’s case study. A similar approach was taken in the
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student teaching placements. For each of the preservice teachers’ case studies, I used examples,
descriptions, and quotations to explain the events that occurred while the preservice teachers
rehearsed the discussion activity, received feedback from the math methods instructors, and
enacted the discussion activity in the field.
Preservice Teacher Rehearsal
In order to examine the first research question, how the preservice teachers and teacher
educators rehearsed high leverage practices in the math methods course, I attached labels to each
of the participants’ (preservice teacher, math methods instructor, and student) statements (see
Appendix E for code window). The labels attached to the preservice teacher identified to whom
the preservice teachers directed their statement towards (student or class), how the preservice
teacher facilitated the discussion (e.g. elicit, press, inform, evaluate), and the substantive focus of
statement (e.g. student thinking, representation, procedure). I drew upon the Lampert et al.
(2013) study to help characterize the substantive focus of the preservice teacher statements (see
Appendix F for substance labels). I developed a codebook for all codes and labels (see Appendix
G for codebook).
I took a similar approach to code the math methods instructors’ feedback and their
exchanges with the preservice teachers. The same codes described earlier were used to label each
of the math methods instructors’ statements. Additionally, I used the Lampert et al. (2013)
study’s coding scheme to characterize the four types of feedback provided by the math methods
instructors during the rehearsal (directive feedback, evaluative feedback, scaffolds enactment,
facilitates discussion). For example, in an exchange during a rehearsal the math methods
instructor may call a time-out and give the preservice teacher directive feedback to ask the
student for mathematical reasoning for a particular representation before moving on to another
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example. This statement would be labeled as directive feedback, press, student, and student
thinking.
Following the coding and labeling of the preservice teacher statements and the exchanges
between the preservice teacher and math methods instructors, I coded the student statements.
Given that discussions are combination of content, student ideas, and pedagogy, it was essential
for this study to examine how teacher facilitation moves helped develop student ideas. I labeled
the student statements for the type of response (inform or build/construct ideas) and for the
substantive focus of the statement (e.g. representation, procedure, student thinking/reasoning).
For example, a student may offer an explanation to why he or she believes that a shape is
considered a quadrilateral. The student statement would be coded as build/construct idea, student
thinking/reasoning.
By examining the nature of the statements by each of the participants in the math
methods class, I am able to draw connections to when the preservice teachers enact the sorting
task discussion activity in their student teaching placements and see if they were able to “take
up” these important teaching practices.
Student Teaching Placement
In order to answer the second research question, how preservice teachers enact the high
leverage practices in their fieldwork, I analyzed the preservice teachers’ video data of their
discussion enactments in their student teaching placements. I only coded whole-group
discussions in which the teacher facilitated the discussion. The initial phase of coding consisted
of segmenting the preservice teacher facilitating discussion based on who was making a
statement (preservice teacher or student). To examine how preservice teachers enacted the
rehearsed high leverage practices during the sorting task in their student teaching placements, I
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took the same approach as the methods used to code the discussion rehearsals. However, the
math methods instructor statements and feedback were not relevant in this setting. By following
an identical approach in coding the rehearsals and student teaching placements, I was able to
draw direct connections between the two settings. In particular, I looked at what and how the
preservice teacher rehearses, the feedback given by the math methods instructors, and content of
the sorting tasks to draw connections with the enactments in the student teaching placements.
Video Data Analyses
After completion of coding the three preservice teachers videos in the math methods class
and student teaching placements, I exported the coding data to an excel spreadsheet for further
analyses. To analyze the preservice teachers’ facilitation moves, I examined the frequency of the
facilitation moves and their substantive focus labels. Within each unit of analysis, I examined the
labels for patterns of facilitation. I was interested in knowing if the preservice teachers used
specific facilitation moves as they led the discussion and if there were any patterns in the order
of these moves. The analyses uncovered trends within and between preservice teachers in their
facilitation styles, their learning objectives for the sorting task, their opportunities to rehearse key
teaching practices.
Similarly, I examined the frequency of the type of feedback and the substantive foci of
the feedback given by the math methods teachers during rehearsals. I was interested in how the
nature of the feedback influenced the rehearsal and the differences in the types of feedback
between preservice teachers. I used the observation field notes, preservice teacher reflections,
and interviews with the preservice teachers to support my analyses and confirm the trends.
Additionally, I drew upon the coding and labeling analyses and observation to develop a detailed
description for the events that took place in each setting.
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Coding Reliability
To ensure coding reliability, I took two key steps for this study. First, during the
development of coding scheme, I watched two videos segments with one math methods
instructor from this study. The purpose of watching videos together was to ensure that the
statements spoken by the instructor were accurately coded. The math methods instructor clarified
general facilitation moves by providing their intentions of the action. This member-checking
process enhanced the reliability of coding the math methods instructor interactions with the
preservice teachers. The next step that I took to ensure reliability was to train a colleague to
code rehearsals for this study. The colleague was a doctoral student with strong knowledge of
facilitation practices in mathematics education as well as knowledge in using StudioCode video
coding software. We coded two videos together in which we discussed the coding scheme and
process. The colleague was given two videos to code independently. I provided definitions for
each of the codes to reference during the coding process. The two videos were coded and 80%
inter-rater reliability was met for the labels attached to each unit of analysis.
Connections Between Rehearsals and Fieldwork
To examine the first part of the third research question about how preservice teachers
view the connection between enactment of high leverage practices in rehearsals and fieldwork, I
conducted semi-structured interviews with the three secondary preservice teachers following the
observation of their enactment of the sorting task discussion. I recorded, transcribed and coded
the interviews were using NVivo® coding software. The coding scheme for interviews was
based on the already existing codes used for the video data. The primary objective of the analysis
of the interview questions was to explore the sources, information, experiences that preservice
teachers drew upon during their enactment of the discussion in their student teaching placements.
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During the coding process, certain themes emerged about the training the preservice teachers
received in the math methods course, including rehearsals, high leverage practices, and the
influence of the cooperating teacher.
To examine the second part of the third research question about how I view the
connections between enactment of high leverage practices in rehearsals and fieldwork, I used
coding analyses and observation field notes from both settings. In particular, I looked at how
preservice teachers rehearsed leading a whole-class discussion and the feedback that they
received from the math methods instructors. I then examined the preservice teacher’s facilitation
moves and the substantive focus of the moves in both settings and looked for connections
between them. I was particularly interested in those aspects of leading a whole-class discussion
that were rehearsed and how the preservice teachers took up certain feedback from the rehearsals
into their enactments.
Limitations
In this qualitative study, I aim to understand the role rehearsal plays in teacher
preparation through detailed descriptions of the participants’ observable actions and through
participants’ views of the training process. As is typical in most qualitative research designs, this
study may have both objectivity and generalizability limitations. Researcher bias is a common
threat in qualitative research as data can be interpreted in multiple ways. I used the following
procedures to minimize researcher bias and to increase reliability: standardized interviews,
member-checks, and peer review of the coding process. While generalizability is not a critical
concern of qualitative research, the findings from this study cannot be generalized to the larger
population of teacher preparation programs. Small sample size, geographical region, and the type
of teacher preparation program limited the generalizability of the study to residency programs
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within urban settings. Additionally, studying student teachers’ practice may pose particular
limitations given that what they aim to enact in their student teaching placement is often different
that what they are able to enact. However, because the study investigates both teacher views of
their practice as it relates to their math methods course and what they do in practice, the study
provides valuable information to the field, both regarding what teachers intend to do and what
they actually do in practice.
Position of the Researcher
I have been a high school and middle school mathematics teacher for the past 13 years. In
that time, I have taught the majority of classes offered in high school and sixth-grade math.
Within the school, I have taken on a variety of leadership roles including team leader for
multiple mathematics courses, professional development group facilitator, and curriculum
developer. My interests as a teacher are in mathematics curriculum development, the use of
technology to assist instruction, and professional development programs for all teachers. As a
doctoral student and graduate student researcher, I have strong interests in preservice teacher
development, pedagogy, professional development, and urban schools.
For the past two years, I have been a part of a research team that conducted research on a
mathematics professional development model. Our research team developed a detailed coding
scheme to analyze video based conversations between teacher leaders and teachers during the
professional development program. The work conducted on this study has contributed to the
field’s understanding about how facilitation practices may impact discussions about
mathematics, student thinking, and pedagogy in professional development. I have also been a
graduate student researcher on a research team that has examined many features of a teacher
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residency program. One of my roles was to interview former and current teacher residents on
their experiences in the residency program and their preparedness for teaching.
This past year, I taught a technology course for preservice teachers who are enrolled in
the residency program including two of the preservice teachers in this study. My experiences as a
teacher, teacher educator, and graduate student researcher may bias how I viewed the preparation
of preservice teachers and their teaching practice. Particularly during the observations, I may
have perceived the rehearsal process as a positive learning experience for the preservice teachers.
Summary
In this section, I presented the methodology for the study of how rehearsals in the math
methods course and their enactment in the fieldwork influence the development of preservice
teachers enrolled in a teacher residency program. In this case-study design, I followed the
preservice teachers from the math methods setting into their student teaching placements to gain
an in-depth understanding of how high leverage practices are used. This study informs the field
by providing teacher educators and teacher researchers with useful information about how the
process of rehearsal and enactment influence preservice teacher development and calls for
further examination of how rehearsals are an innovative approach to preparing preservice
teachers for the complexities of teaching.
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CHAPTER FOUR
RESULTS
The purpose of this study is to examine the connection between preservice teacher
rehearsal of a specific instructional activity in their math methods class and their enactment of
the activity in their student teaching placements. On separate occasions, I videotaped three
preservice teachers rehearsing a discussion of a sorting task activity with one or two math
methods instructors and 4 preservice teachers during math methods class. Then, I followed each
preservice teacher into their student teaching placements where they were videotaped enacting
the sorting task activity. Immediately after teaching the lesson, I interviewed each preservice
teacher about how they viewed the connections between the rehearsal activity in their math
methods course and the activity that they enacted in their own practice.
The focal high leverage practice for this sorting task instructional activity was leading a
whole class discussion. Specifically, the math methods instructors developed the sorting task
activity with three major learning objectives for the preservice teachers: to elicit and respond to
student thinking, orient students to each other’s thinking, and to move the discussion towards a
mathematical point. Although the overall structure (lead a whole-class discussion) of the sorting
task activity was the same for each of the preservice teachers, there was substantial variability in
the mathematical content of the task, how the preservice teachers facilitated the task, the
mathematical point of the task, and the type of feedback the preservice teachers received from
the math methods instructors. Additionally, there were differences between the three preservice
teachers in how they enacted their discussions in the student teaching placements and the
connections between rehearsals and the preservice teachers’ student teaching enactments.
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The results are presented in five sections. In the first section, I describe the contextual
features of the math methods class, the modeling of the sorting task activity by one of the math
methods instructors, and the hard scaffolds (Sleep & Boerst, 2012) such as the activity protocol
given to lead a whole-class discussion. The next three sections are case studies for each of the
preservice teachers rehearsing and enacting the sorting task activity. Throughout the results
chapter, I connect the findings to the Grossman et al. (2009) “pedagogies of practice in
professional education” framework with specific emphasis on the key characteristics of
approximations of practice – focus on the specific task of teaching being simulated, the
authenticity of the enactment, and the role of the teacher educator.
For each case study, I first describe how the preservice teacher and math methods
instructors rehearse the instructional activity. I provide in-depth analysis of the preservice
teacher and “student” statements during the sorting task activity. Additionally, I discuss the math
methods instructors’ feedback and scaffolding during their exchanges with the preservice
teachers. Next, I examine the preservice teachers enactment of the sorting task in their student
teaching placements. In particular, I investigate how preservice teachers facilitate the sorting task
as they integrate student thinking, pedagogy, and content when leading a whole-class discussion.
Next, I describe connections from the rehearsals and student teaching placement. Specifically, I
examine how the preservice teacher and math methods instructors’ exchanges influenced the
student teaching enactment. I also provide analysis from the interviews with preservice teachers
on how they viewed the connection between rehearsals and student teaching enactments.
In the final section, I summarize the results and provide a synthesis of the trends from
each of the case studies based on preservice teacher facilitation, content of sorting task,
mathematical point, feedback from instructors, and exchanges with students. Within each of the
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sections, I have drawn upon the Lampert et al. (2013) study’s “cycle of enactment and
investigation” to bound the data for analyses and to report trends from each of the case studies.
To support the findings in each of the sections, I provide the results from video data analysis and
interview data with preservice teachers, math methods instructors, and cooperating teachers. In
the following chapter, the Discussion, I use the results presented here to highlight key patterns
between the case studies to draw connections between rehearsals and enactment.
Investigation
The setting for the rehearsals was a math methods class in a university teacher education
classroom. The participants in the math methods course consisted of seven preservice teachers
(an additional preservice teacher joined the class for Spring semester) and two math methods
instructors. The three preservice teachers who participated as case study subjects in this study
will be referred to as Kaya, Victor, and Julia (pseudonyms). The other four preservice teachers
will be referred to as Carl, Barbara, Raul, and Jamie (also pseudonyms). The class met one day
per week for 14 weeks during the fall semester and met one day a week for 10 weeks during the
spring semester. Three unique interactional rehearsals, the rehearsals in which the preservice
teacher interacted with “students” and instructors, took place at different points throughout the
year. The “students” in the class were the non-rehearsing preservice teachers and the two math
methods instructors. Each of these interactional rehearsals developed for the preservice teachers
simulated different aspects of teaching and focused on specific high leverage practices.
The final interactional rehearsal, leading a whole-class discussion, took place near the
end of second semester. Each preservice teacher rehearsed a 15-20 minute discussion on a
mathematical idea that connected to the content in his or her school’s curriculum. The preservice
teachers then enacted the activity in their student teaching placements. The preservice teachers’
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window to enact the sorting task activity was between weeks 7 and 9. The primary focus on of
this dissertation study is on the rehearsals and enactment in student teaching placement,
however, there were other activities between the weeks 5 through 9 that are discussed in this
section (see Table 1). Following the enactment in student teaching, the preservice teachers and
the math methods instructors collectively analyzed videos of the preservice teachers enacting the
sorting task activity in their student teaching placements.
Table 1
Week
5

Assignment Timeline
Task Due
Math methods instructors modeled leading a whole-class discussion.

6

Assignment introduced. Preservice teachers choose mathematical content.

7

Sort materials analysis due. Preservice teachers and math methods instructors
plan together for discussion rehearsals.

7-9

Preservice teachers and math methods instructors rehearse of whole-class
discussions

7-9

Preservice teachers enact sorting task discussions in student teaching
placements.

9

Preservice teachers and teacher educators view videos of enactments from
student placements.

10

Final assignment due

In next three subsections, I describe how one math methods instructor modeled the
sorting task activity, the details of the sorting task discussion assignment, and how the preservice
teachers and instructors collaboratively planned for the rehearsal. I draw upon data from the
math methods class that includes direct observations, video data, assignment materials, and
student work.
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Modeling
The initial investigation of the sorting task activity began with a math methods instructor
modeling how to lead a whole-class discussion that focused on asking preservice teachers to sort
cards into equations and non-equations. The math methods instructors conducted a second
sorting activity in which preservice teachers sorted the equation cards into always, never, or
sometimes true. Preservice teachers worked in groups of three and were given about two minutes
to sort the cards into piles, before the start of the discussion.
The instructor drew two columns on the board, one for equations and the other for nonequations. The instructor asked the class for cards of equations they were sure they knew how to
categorize. After hearing a “student” response, she taped a larger version of the card on the
whiteboard. She then followed up with the class to see if they agreed with the categorization of
the statement. By eliciting one example of an equation and one for a non-equation that the class
unanimously agreed upon, the instructor helped the preservice teachers begin to develop initial
boundaries for defining an equation. This method of elicitation and its purpose was discussed
following the sorting task activity.
Next, the instructor elicited a card that they were not sure about. Kaya volunteered the
card, −4𝑥 + 1 = 2 − 4𝑥. The instructor placed the larger version of the card on the blackboard
between the two columns, indicating that the class was not sure how to categorize the
mathematical statement. The instructor said, “Let’s hear some arguments on both sides. Why
might this be an equation and why might this not be an equation. Who wants to defend one
position?” Raul argued the representation was not an equation since “−4𝑥 cancels −4𝑥 on both
sides” and that “1 = 2 is false”. The math methods instructor restated Raul’s argument without
affirming or denying his reasoning. She then asked the class for a reason why the statement
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might be an equation. Carl said that since the statement had an equal sign, it was an equation. He
added that his group was not sure whether the statement needed to be true for it to be an
equation. Other preservice teachers in the class agreed with Carl’s equal sign conjecture. Kaya
connected this card to linear systems and how two linear equations may have 0, 1, or infinite
solutions. She stated that this card would represent two parallel lines and have 0 solutions.
Instead of telling the preservice teachers the definition of an equation, the math methods
instructor kept them in a state of ambiguity and asked the class for another card that they were
not sure of. Carl, suggested the card, 3! + 4! < 5! , and the instructor asked the class for
arguments either in support of or not in support of it being an equation. Raul responded quickly
that the card represented an inequality. The instructor pressed Raul to provide reasoning to
support his statement about the card being an inequality, “So, when you say because it’s an
inequality, what are you referring to in particular?” Raul responded with a series of inaccurate
explanations for why the card was not an inequality, “It’s an expression...it refers to comparing
two numbers...there are no variables.” The instructor repeated Raul’s statement and then looked
to the class for other explanations. Julia pointed towards the symbol in the card and said, “The
symbol that is being used... an equation to me to represents equivalence and that’s the opposite
of equivalence, or maybe not the opposite, but definitely not equivalence.” The math methods
instructor made note of both of their explanations by drawing an arrow that pointed towards the
inequality sign and underneath the card wrote “no variables.” She then oriented the preservice
teachers’ thinking to the class by restating their different reasons, “So, Julia is focusing on the
symbol, Raul pointed out that there are no variables and that it is comparing two sets of numbers
which emit non-equation.” The instructor then asked the class for other thoughts. Barbara said
that the statement on the card was not true and the same issue came up earlier with the previous
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card. The instructor wrote Barbara’s reasoning on the board “25 < 25” underneath Raul’s
reasoning and a responds, “all excellent questions.” The preservice teachers disagreed about the
key characteristics of an equation. The cards and the instructor’s facilitation of the activity had
surfaced ambiguity around the definition.
At this point, the instructor decided to tell the group the definition of an equation. The
math methods instructor stated that the definition of an equation was, “a well-defined number
sequence with ‘equals’ as the verb.” The preservice teachers agreed with the definition. The math
methods instructor then asked the class how they would categorize the two ambiguous cards
based on the definition provided. While placing the cards in appropriate columns, the instructor
used this time to provide precise mathematical language to name the non-equation cards, such as
“expression” and “inequality.”
The instructor then asked the preservice teachers to sort the nine equation cards by truth.
The math methods instructor did not provide categories for the preservice teachers to sort the
cards into. After two minutes, the instructor began another sorting discussion. She started by
asking the class about the how they categorized their cards. The class agreed that the cards
should be categorized into two piles, true and not true equations, just like the last sort. The
instructor began the activity in the same way as the first sort by eliciting one equation that they
were sure was “true” and one that they were sure was “not true”. The ambiguity surfaced when
Victor said that his group was not sure about the equation 3𝑥 − 𝑦 = 2. The math methods
instructor guided the preservice teachers to create another category, “sometimes true.” As the
discussion continued toward a procedural understanding of the truth of equations, the instructor
guided the class towards a conceptual understanding of the always, sometimes, and never true
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categories. The discussion continued for a few more cards, as the preservice teachers seemed
clear on the characteristics that made an equation always, never, or sometimes true.
Following the two sorts, the class debriefed about the sorting instructional activity. They
first generated a list of topics that would be a good fit for the sorting task including polygons,
functions, equivalency, proportionality, linear systems, right triangles, inequalities, patterns,
differential equations, and independent events. The math methods instructor elaborated that the
sorting activity works well to facilitate student understanding of mathematical relationships and
that it can help students refine their definitions of mathematical concepts. The instructor
continued that the sorting task might be used when introducing a new topic in which the students
start exploring a relationship without the teacher telling. Further, the instructor reflected about a
point in their discussion in which the class was at an impasse and she felt it was time to reveal
the definition of an equation. The class debrief ended with the math methods instructor giving
tips about “good” types of sorting cards. In particular, the math methods instructor suggested that
the sorting activity should have a combination of true and not true cards, problematic cards, and
cards that would help to promote a discussion. Additionally, the instructor reiterated that
ambiguity in the cards would help motivate students to reach the mathematical point of the
activity.
During the debrief of the sorting task activity, the instructor focused on the details and
uses of the sorting task activity, rather than explicitly discuss the aspects of the high leverage
practice of facilitating a discussion. Specifically, the instructor did not help the preservice
teachers decompose her discussion facilitation moves such as eliciting representations and ideas,
interpreting student thinking, connecting student ideas, or pressing students for reasoning. While
the instructors and preservice teachers had decomposed the practice of a different type of
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discussion (number talk) in a previous rehearsal, it may have been beneficial for the preservice
teachers to further examine (e.g. representations, decompositions) the components of leading a
whole-class discussion.
Facilitation Discussion Assignment
The facilitation discussion assignment (see Appendix H) was given to the preservice
teachers during week 6 of spring semester, one week after the instructor modeled the
equation/non-equation sorting task. The instructors introduced the facilitation assignment placing
importance on preservice teachers gaining experience leading a whole-class discussion and
reflecting on practice. The math methods instructors stated that the objective was for preservice
teachers to develop novice-level proficiency in leading a whole class discussion and for the
discussion to reach a mathematical point. The advised time for conducting the sorting task
discussion was 15-20 minutes, including the set-up, student sorting, and discussion. The
instructors provided a list of possible content topics for instructional activity with example
sorting cards. Preservice teachers were instructed to choose between polygons, rational and
irrational numbers, and identities and equations, similar triangles, or design cards that fit the
content learned in class.
To scaffold the facilitation of discussion, the math methods instructors divided the
assignment into 5 sections and provided a timeline of events: 1) analyze sort materials, 2) adapt
protocol, 3) rehearsal reflection, 4) enact sorting task, and 5) enactment reflection.
Planning
After the assignment was introduced during week 6, the math methods instructors
worked with preservice teachers individually to help them determine the content that would meet
the aims of the school’s curriculum as well as be a good fit for the sorting task. The preservice
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teachers were given the Sort Materials Analysis document (see Appendix I) for homework. The
intention of the Sort Materials Analysis document was to help preservice teachers analyze the
cards they had developed for the sorting task. The preservice teachers were to examine each card
and categorize the type of card (example, non-example, or ambiguous), identify the
mathematical property that the card would help with, and determine if the card was a boundary
case. The boundary case cards were examples (rather than non-examples), but were ambiguous
considered difficult to categorize.
The following week (week 7), the preservice teachers worked together in pairs and
discussed the rationale for including the cards for their sorting activity. Preservice teachers were
also given a Facilitation Discussion Protocol (see Appendix J) that provided language that they
could use while facilitating the discussion. Specifically, the protocol provided a list of teacher
goals including eliciting a working definition, eliciting non-examples, surfacing ambiguity,
resolving and acknowledging ambiguity, and refining the working definition. Alongside each of
the teacher goals, the protocol provided the teacher actions or routine that the preservice teacher
could enact to meet those goals. For example, to surface ambiguity, the following teacher talk
was provided in the protocol, “This time, I’d like to hear an example that your group disagreed
about - something that was difficult to sort.” The goal in highly scaffolding the sorting task
activity was for the preservice teachers to work on the interactive aspects of leading a wholeclass discussion during the rehearsal. In particular, the math methods instructors aimed for the
preservice teachers to be able to elicit and respond to student thinking, surface ambiguity, orient
students to each others’ thinking, and ultimately lead the discussion towards a mathematical
point.
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As the instructors planned with the preservice teachers to develop their sorting task
activity, they did not use the time to decompose features of leading a whole-class discussion. In
particular, leading a whole-class discussion high leverage practices is composed of many nested
practices including eliciting and interpreting student thinking, orienting students to others’
thinking, pressing students for reasoning and understanding, connecting ideas, and allowing for
multiple representations or solution strategies. While the assignment protocol consisted of ways
that preservice teachers could use these practices, they were not represented so preservice
teachers could see then, decomposed to examine, or explicitly discussed.
Victor’s Story
Victor was the first preservice teacher to rehearse a discussion of a sorting task activity.
Victor rehearsed his discussion during week seven’s class with both math methods instructors
and four other preservice teachers, one week earlier than the scheduled rehearsal date. He
rehearsed earlier because he intended on using the enactment video from his student teaching
placement for the Performance Assessment for California Teachers (PACT). The PACT is a
required assessment for preservice teachers pursuing their teaching in California in which the
preservice teachers design, implement, and analyze a teaching unit that exhibits exemplary
teaching practices and attention to student learning. Due to the impending PACT deadline,
Victor rehearsed the sorting task in the math methods class and then enacted the rehearsal the
following day in his student teaching placement.
In this case study, I first describe Victor’s rehearsal and the feedback that he received
from the math methods instructors. I then present the Studiocode analyses of the Victor’s
facilitation moves and instructor feedback during the rehearsal in the math methods class. Next, I
describe the enactment of the sorting task activity discussion in the student teaching placement. I
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then present the Studiocode analyses of Victor’s facilitation moves during the enactment.
Finally, I use Studiocode analyses and interview data to draw connections between rehearsal and
feedback in the math methods class and the enactment in the student teaching placement.
Rehearsal and Feedback
The mathematical objective of Victor’s sorting activity was for the class to collectively
develop a precise definition of a quadrilateral. The sixteen cards he developed for the sorting task
were a collection of figures that he had hand drawn (see Appendix K). He included mathematical
symbols such as right angle squares, congruent sides, and parallel line arrows. The figures
included polygons such as triangles and quadrilaterals, and non-polygons such as a line segment.
To launch the rehearsal of the sorting task activity, Victor reminded the “class” that they had just
completed a sorting activity in which they developed a formal definition of a polygon and that
they were going to begin a sorting activity to learn about the definition of a quadrilateral. He told
the class to sort the cards into three piles - quadrilaterals, non-quadrilaterals, and cards that they
were unsure of. Victor wrote “quadrilateral” in all capital letters at the top of the blackboard with
the three headings, “sure is one”, “unsure”, “sure that it is not”, in columns underneath.
Immediately, the instructor advised Victor to not face the blackboard when addressing the class.
Victor took in this advice and proceeded to face the class as he gave them instructions for the
activity. The class worked in two groups and sorted the cards into three categories for a couple of
minutes. Each group had one math methods instructor and two non-rehearsing preservice
teachers.
Victor brought the class together and elicited the group closest to him (group 1) to tell
him how many cards out of the 16 they were sure were quadrilaterals. Group 1 began to count
the number of cards in the sure pile. Julia, a non-rehearsing preservice teacher, asked for a
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timeout from the rehearsal to better understand the purpose of Victor’s facilitation move in
asking for the total number “sure” cards. Victor quickly responded that he should not have asked
that question and that the students in his classroom would get stuck debating the number of cards
in each category. Further, Victor said that he did not want the conversation to move in that
direction. A math methods instructor agreed with Victor’s statement and added, “You got to try
it out and it felt like...it gives you sense if that is a productive move or not.” In this exchange, the
instructor supported Victor’s decision and reinforced the value of the rehearsal where Victor had
an opportunity to practice and reflect upon his facilitation move.
Victor resumed the rehearsal by asking the class for one card representation that they
were sure about. Julia (group 1) responded with card #7 (Figure 2), a rectangle with right angle
squares and congruent side symbols marked on it.

Figure 2. Card # 7
Victor began to elicit another example from the class, but was interrupted by the math
methods instructor. She asked Victor if he would like to “get reasoning out” before moving to
another representation. In this exchange, the instructor was suggesting that Victor should try to
elicit student thinking and reasoning for categorizing the card a certain way. Victor agreed and
then pressed Julia about her reasoning. Julia said that the four right angle squares makes it a
quadrilateral. Victor restated Julia’s reasoning to the class. The math methods instructor (group
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2) responded as a student and said that she did not see any squares in the card representation.
Instead of telling the class where the squares were located, Victor asked Julia to point to the
squares. Victor then responded, “It has four squares, so it might make it a quadrilateral. What
makes a quadrilateral? Is this only one kind of quadrilateral? What makes a quadrilateral?” The
math methods instructor interrupted him and said:
“Given that right angle symbol is not the mathematical goal...but it is a really important
convention...it’s important that we all know what that means and it sounds like this group
has surfaced that they might not know what that means. And so, rather than pushing
on...what a quadrilateral is...it is probably important to...”
Victor jumped in and said that he could tell the class the meaning of the right angle squares. The
instructor responded that one option is to tell and then pressed the class for another action that
Victor could make. Carl said, “You could ask us (the class) what we think about the squares
there.” Victor asked Carl to provide the meaning of the right angle symbol. After hearing Carl’s
interpretation of the symbol, the math methods instructor (group 1), followed up with a student
response. Her group’s argument was that all quadrilaterals have four right angle squares. Victor
acknowledged her comment and said that he planned on getting more examples on the board to
help clear up the ambiguity. Victor responded, “I am glad that you brought that up. I want to see
if we can get some more examples of quadrilaterals.”
During this conversation, the math methods instructors initially posed a student
misconception to Victor about the right angle squares. When Victor did not clearly address the
misconception, they provided feedback and asked Victor what possible facilitation moves could
he make in this situation. They brought the other preservice teachers into conversation to offer
ideas of how Victor could help students understand the right angle square symbol. In this
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exchange, Victor takes up Carl’s suggestion to ask other students in the class to help clarify the
right angles squares. The instructors in this situation highlighted the importance of addressing
misconceptions that connect to the mathematical point of the discussion and also help Victor
orient student thinking to each other to clarify key mathematical concepts.
Victor elicited group 2 about a card representation that could clearly be categorized as a
quadrilateral. Group 2’s math methods instructor responded with card #6 (Figure 3), a
parallelogram with congruent opposite side and congruent opposite angle symbols marked on it.

Figure 3. Card # 6
Victor pressed for reasoning and the math methods instructor responded that it has four
sides on it. Group 1 quickly argued that the card does not represent a quadrilateral since it
doesn’t have the right angle squares. The two groups had surfaced their disagreement in their
understanding of properties of a quadrilateral. Group 1 made a case that all quadrilaterals have
four right angles. Group 2 argued that the defining characteristic of quadrilaterals is that it has
four sides. Victor restated this ambiguity to the class and then asked for one more example of a
quadrilateral. The math methods instructor quickly interrupted saying that since the difference
between the two groups’ understanding is clear, eliciting another quadrilateral example may not
help in moving the discussion toward the mathematical point. The instructor remarked, “I am
going to stop you there. You have reached a point where you have seen where the disagreement
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is in the room... it would be a good place to get in some non-examples.” The instructors followed
up with feedback about certain actions that Victor could use to deal with the ambiguous cards
such as moving the card to the “unsure” column or drawing a question mark around the card. The
instructor’s feedback was important for the sorting task activity to help Victor understand when
it may be the right time to elicit cards for the next category.
Victor took up the feedback and elicited the class for an example not categorized as a
quadrilateral. Raul from group 1 provided card #10 (Figure 4), a regular hexagon.

Figure 4. Card # 10
Victor pressed for reasoning and Raul responded that the shape on the card is a hexagon.
Victor was about to elicit another card when the math methods instructor advised Victor to press
the class on another reason why this figure was not a quadrilateral. The instructor remarked,
“This would be a great place to say, ‘Can anyone offer another reason why this might not be a
quadrilateral?’” Victor responds, “I was going to ask what a hexagon is, but that sounds like a
better question.” Once again, the instructor provided directive feedback to Victor about orienting
student thinking to each other.
Group 1 continued to argue that the figure does not have four sides and therefore could
not be a quadrilateral. Group 2 followed up with the reasoning that the shape does not have right
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angle squares either. Victor acknowledged their arguments, and decided to elicit another card
representation. Carl at group 2 provided shape 1, a line segment. The class provided reasoning
for it not being a quadrilateral. Some of their responses included, “it is a line segment”, “it is not
a shape”, and “it does not have squares”. At this point Victor was unsure about his next move.
He has elicited two cards from the class for the example and non-example columns, but the two
groups continued to have their disagreement. After a brief discussion with the math methods
instructors about his next move, Victor decided to elicit representations that the class was not
sure about how to categorize. This exchange was similar to a previous conversation when the
math methods instructors helped Victor understand the student conceptions of quadrilateral and
suggested that he should move to the next category. Here, Victor and the instructors decided it
was time to move on to the “not sure” category.
Carl said that his group was unsure of card #11 (Figure 5), a four-sided concave
quadrilateral.

Figure 5. Card # 11
Victor pressed Carl about why his group was unsure. Carl responded that the shape
“bends in and there is a big gap.” Victor asked the class to restate what Carl had just said. Julia
restated that Carl said that the shape “bends in”. Victor reemphasized Carl’s ambiguity and
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pressed the class for reasons that the card could be definitely categorized as a quadrilateral. The
instructor interrupted and said that students may not feel confident that the shape is for sure a
quadrilateral and that Victor may want to press the class in a different way, “why might it be a
quadrilateral?” Victor used the feedback and elicited reasoning from the class about why it may
or may not be a quadrilateral. In this exchange, the instructor’s feedback guided Victor to press
the class about their thinking in a way that did not assume that whole class believed a certain
way.
At this point, Victor decided that the discussion had hit an impasse and it was time to
provide the definition. Victor informed the class that a “quadrilateral is a polygon with four
sides.” He pointed to the ambiguous card representations on the board explained how
“quadrilaterals do not need four right angle squares...do not need congruent sides...and it is okay
if it bends in.” Victor ended the sorting activity by restating that the defining characteristic of a
quadrilateral is the four sides.
Analysis of preservice teacher statements. To better understand the facilitation moves
that Victor used during his rehearsal, I used StudioCode video coding software to examine the
preservice teacher and student statements. In particular, I was interested in the types of
facilitation moves, the substantive focus of the moves, and to whom preservice teacher directed
the moves. Additionally, I examined the student statements for the type of response and the
substantive focus of the response. I created a table of the frequency of the types of facilitation
moves and substantive foci of his moves (Table 2).
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Table 2
Type of move
Restate/acknowledge
Press
Elicit
Hold thought
Evaluate
Inform/Tell

Victor’s Facilitation Moves in Rehearsal
Frequency
Substantive focus of move
22
Representation
20
Student thinking/reasoning
6
Student error
4
Orienting students
2
Connect ideas
2
Assessing understanding
Classroom management

Frequency
32
20
7
6
2
2
1

During the rehearsal, Victor directed his statements towards the class (22 times), rather
than individual students (4 times). In total, Victor had 56 facilitation moves with 70 substantive
foci labels. Many of his facilitation moves had multiple substantive foci labels that indicated he
was able to simultaneously work on multiple aspects of leading a whole-class discussion. For
example, Victor pressed students for their reasoning while simultaneously bringing students to
notice the features of the card representation.
During the analysis of Victor’s rehearsal, a pattern emerged in the way he facilitated the
sorting task. In particular, he would first elicit, press students on their reasoning, and then
restate/acknowledge their ideas about the quadrilateral. Victor then pressed the class on their
reasoning until he had multiple explanations about why students believed the representation was
or was not a quadrilateral. Once he was satisfied with the reasoning, he would move on to
another card representation. Throughout the rehearsal, the math methods instructors and Victor
had multiple interactions that included authentic student ideas that Victor had to respond to and
feedback for Victor to examine his facilitation moves. One move, in particular, that Victor took
up from instructor feedback was to ask students to hold their thoughts. Victor used this
facilitation move a few times during the rehearsal when he did not find the student idea was
helping the discussion move towards the mathematical point. As the rehearsal progressed, the
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instructors increased the cognitive demand of the rehearsal. Victor was faced with two groups’
conflicting ideas of the distinguishing characteristics of a quadrilateral. The instructors created a
complex situation with their student ideas and misconceptions for Victor to try to navigate
through. With feedback from the instructors, Victor oriented the two groups’ thinking towards
each other to allow for a rich conversation about the characteristics of quadrilaterals.
The clarity of the mathematical point that Victor aimed to steer the discussion toward
may have been an essential factor in rehearsing the sorting task discussion. Specifically, with
every facilitation move, Victor and the instructors examined the usefulness of the move based on
the goals of the activity. The mathematical point was made explicit to the students, so they knew
what the objective of the lesson was and what they were working towards (Sleep, 2012).
Additionally, the mathematical point and the content of the cards aligned with the sorting task
activity. The alignment may have opened up multiple opportunities for Victor to rehearse the
important performative aspects of leading a whole-class discussion and to receive authentic and
cognitively demanding feedback on his teaching practice. Specifically, the facilitation moves that
are important to leading a whole-class discussion that Victor used often during his rehearsal
included eliciting representations, pressing for student thinking, restating student thinking, and
holding student ideas. Furthermore, as the rehearsal progressed, Victor was challenged with
increasingly complex student ideas and misconceptions that he had to respond to.
Math methods instructor feedback analyses. To gain an in-depth look at the role the
math methods instructors played during the rehearsal, I used StudioCode video coding software
to examine the frequency of the types of feedback and the substantive focus of the feedback (see
Table 3).
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Table 3
Type feedback
Directive feedback
Evaluative feedback
Facilitates discussion
Scaffolds enactment

Instructor Feedback during Victor’s Rehearsal
Frequency
Substantive focus of feedback
5
Process/content goals
2
Representation
4
Student thinking/reasoning
8
Student error
Orienting student thinking
Prior knowledge
Manage timing
Body/voice use

Frequency
15
9
6
4
3
3
2
1

Throughout the rehearsal, the math methods instructors engaged with Victor as a coach
and as a student. The instructors provided feedback 19 times during the rehearsal. As a coach,
the instructors provided directive feedback and facilitated discussions where they posed
questions to make Victor think deeply about his facilitation moves. As a student, the instructors
provided possible student ideas and misconceptions for Victor to make sense of and respond
appropriately. Table 3 shows the different types of substantive foci of the feedback during the
feedback. In total, 43 substantive foci labels were coded during the rehearsal. Further, the table
suggests that the exchanges between Victor and the instructors consisted of many important
features of a leading a discussion such as goals of the activity, representations, student reasoning,
student errors, and orienting students to each others’ thinking.
As the math methods instructors played a very active role during the Victor’s rehearsal,
they led their respective “student” table groups in their understanding of the defining
characteristic of a quadrilateral. Group 1 made a case that a quadrilateral has to have four right
angle symbols (student error), while Group 2 stated that a quadrilateral must have four sides
(correct definition). Victor first surfaced this ambiguity through eliciting and then responding to
each group to hear their reasoning. He cleared up student misconceptions by pressing on their
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understanding of symbols. He then told students to hold their thoughts as he elicited more
examples. The math methods instructors made Victor think about how each of his facilitation
moves was moving the conversation towards the desired goal. This was evident as the instructors
helped Victor transition from the “sure” column representations to the “not a quadrilateral” and
then again from the “not a quadrilateral” column to the “not sure” column.
Throughout the sorting task activity, Victor had a clear mathematical point, to develop a
precise definition of a quadrilateral. The well-defined mathematical point may have helped the
math methods instructors as they provided precise and complex feedback and scaffolded the
enactment with authentic student responses. To facilitate discussions, the math methods
instructors posed questions to Victor for him to reflect on his facilitation moves and make
choices about how he would like to proceed. It seemed that Victor was receptive to the feedback
he was given, given that he would immediately “redo” his facilitation move following the
instructor’s advice. The discussions that the instructors initiated allowed Victor to examine
concrete classroom situations that integrated high leverage practices and allowed for him to enact
the reflected upon practice.
Enacting the Sorting Task Activity in the Student Teaching Placement
In this section, I first describe the context of the student teaching placement by providing
characteristics of the classroom setting, Victor’s instructional style, and students’ prior
knowledge coming into the sorting activity. I discuss the classroom setting and Victor’s
instructional style by drawing upon the observation notes from classroom visits (5 observations)
that I made during second semester. Next, I describe the interactions between the Victor and his
students during the enactment of the sorting task activity. Finally, I present video coding
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software analysis of the enactment and discuss trends in the nature of facilitation, student
responses, and other aspects that may have influenced the enactment.
School and classroom context. Victor’s enactment of the sorting task activity took
place in a 6th grade classroom. The middle school that Victor taught in has approximately 560
students. Seventy-six percent of the students participate in free or reduced price lunch. The
ethnic background for students at this school are 66.3% Latino, 13.5% White (Not Hispanic), 7%
African-American, 3.4% Asian, and 9.8% other (School Accountability Report Card, 2012-13).
Over 50% of the school’s student body were designated as English Learners. The students in
Victor’s sixth grade class reflect the school’s demographic data. Victor taught the first period of
the day from 8:48 – 9:38 a.m.
Throughout the semester, Victor developed a classroom management method to motivate
students to participate and stay on-task. He wrote down the names of the students who
participated in class during large group discussions and if they participated more than once he
gave them check marks. He also had a separate list for students who were off-task during the
lesson. During each of the lessons that I observed, Victor would continually walk over to the
board to write down student names if they were participating or were off-task. The
reward/penalty management system was important to Victor’s teaching as he often structured his
classes to include a whole-class discussion. Victor’s cooperating teacher gradually released
responsibilities to Victor throughout the semester. In an interview with the cooperating teacher,
she remarked how Victor was not able to manage the class at first, but soon with his incentive
system, students were more engaged and he was able to better manage his class. In my
observations, the cooperating teacher was never in the classroom while Victor taught. Victor and
his cooperating teacher usually met following Victor’s class to reflect on the day’s lesson.
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I observed Victor’s classroom five times during second semester. During my
observations, I noticed some general patters to his instruction and classroom structure. The
students sat in groups of two at large rectangular tables that were set up in rows. All of the
students faced the front board where Victor generally instructed the lessons. As a native Spanish
speaker himself, with many Spanish-speaking students in his class, he would often alternate
between English and Spanish instruction during class. A typical day for Victor’s class would
begin with a warm-up activity projected on the front whiteboard. The warm-up activity was
usually used as an assessment and prerequisite for the lesson that day. After the warm-up, Victor
guided students through notes for a substantial chunk of the class period. The note-taking period
was usually very interactive as Victor walked around the room and engaged with students while
they worked on problems. Victor would often hold a classroom discussion to press students on
their understanding the lesson’s main objective. During my observations, the last part of class
was typically spent in partner groups where the students worked together on a skill from that
day’s lesson.
Leading a whole-class discussion. On the day of the sorting-task enactment, 24 students
were present in Victor’s class. To begin the class the “Do Now” beginning activity was displayed
on the front screen, “How do you know a square is a square? Use pictures and words.” Students
wrote their responses in their notebooks and after about five minutes, Victor called for their
attention. Victor had students share out their understanding of characteristics of a square. Student
responded with, “it has all four sides”, “the sides are connected”, “all sides measure the same”,
“every angle is 90 degrees”, and “not an open shape.” After each student response, Victor wrote
the names of the participants on the whiteboard and then restated their reasoning in both English
and Spanish. After the beginning activity, Victor had two students read out the main objectives
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for the day’s lesson. The first objective was for students to be able to describe a square and
rectangle in words. The second objective was for students to be able to solve for perimeter and
area of squares and rectangles. The objective of the sorting task activity was to help students
develop definitions before learning about perimeter and area of squares and rectangles.
To start off the sorting task activity, Victor went around the room pairing students
together in groups of two. He distributed a set of cards to each group and told the students that
they would be sorting shapes today. He explained that yesterday they had discussed geometry
vocabulary words and had assessed their knowledge about geometric shapes through the quick
write. Victor continued to explain that that today students were to sort the cards into three
categories: “yes”, “no”, and “maybe” for particular geometric shapes. Victor wrote the word
“polygon” above each of the categories and told the class that they would have a few minutes to
sort the cards.
After three minutes of working together with partners, Victor asked the class for a card
that was definitely categorized as a polygon. Shana replied with card #10, a hexagon (Figure 6).

Figure 6. Card # 10
Victor pressed the class for their reasoning on this card categorization. Gary responded
that the card looked like a “stop sign”. Victor restated the students’ reasoning and continued to
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press the class for another explanation, “What’s else makes this a polygon?” Miguel argued that
since the shape closed, it must be a polygon. Victor repeated Miguel’s reasoning in English and
Spanish and wrote, “closed” next to the card. Victor then elicited the class for another card that
they categorized as a polygon. Miguel offered card #5 (Figure 7), a square with markings of right
angles and congruent sides.

Figure 7. Card # 5
Victor pressed Miguel for his reasoning and he responded by saying the shape “is closed
and has parallel lines.” Victor taped the card to the whiteboard and wrote Miguel’s reasoning
next to the card. Gary then raised his hand and argued that, “there are no polygons in the sixteen
shapes.” Victor acknowledged Gary and directed him to hold his idea until they discussed nonexample cards. “Interesting. I am glad you brought that up, Gary. Before we move onto what we
are sure are not polygons, can anyone say why shape #5 is a polygon?” Victor pressed the class
for more reasoning on card #5. Sarah responded by saying that if the shape is closed, then it is a
polygon. Victor restated her comment and pressed the class for cards that they categorized as not
polygons.
Marlon provided card #14 (Figure 8), four connected line segments.
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Figure 8. Card # 14
Victor asked the class for their reasoning for the non-polygon categorization. Jessica responded
that the shape is not closed. Shana also argued that the shape is not connected. Victor connected
the two student ideas together and asked the class for another card that they categorized as not a
polygon. Jessica provided card #1 (Figure 9), the line segment.

Figure 9. Card # 1
Victor walked around the room holding up the card and then asked why this card
represented a non-polygon. Mary stated that the shape on the card only has one side. At this
point, Victor had elicited two cards for both the polygon and non-polygon categories and had
heard student reasoning for their categorization. Students seemed pretty clear in their
understanding that a polygon must be a closed shape. However, they also included other nondefining characteristics of a polygon such as “parallel” and “right angles.”
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Victor asked the class for a card that they were not sure how to categorize. Gary
suggested card #15 (Figure 10), a five-sided “L – shaped” figure.

Figure 10. Card # 15
Victor placed the card in the “maybe” column and pressed the class for their reasoning, “I want
to hear arguments about shape 15. Is it a polygon, is it not a polygon” Patricia responded, “It’s
not, because it doesn’t have equal sides.” Victor restated her remark and pressed the class for a
reason that supported categorizing the card as polygon. Jessica responded that the card should be
categorized as a polygon. Without asking for reasoning, Victor agreed and moved the card to the
polygon column. This move was unlike Victor’s previous moves. He had almost always pressed
the student for their reasoning until this interaction. By this point, Victor clearly understood
student ideas about polygons and decided it was time to reveal the definition. Victor asked the
class if they were ready to know why the card is a polygon. Victor then stated first in Spanish
and then in English that if the shape is completely closed, it is a polygon. Next to the polygon
heading on the whiteboard, Victor wrote, “completely closed ” and repeated the definition to the
class.
Victor erased the polygon heading on the whiteboard and told the class they would be
doing two more sorts in class that day. He wrote “quadrilateral” on the whiteboard above the
three categories and instructed students to begin sorting. Students sorted cards with their partners
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into “yes”, “no”, and “maybe” categories. After four minutes, Victor called for their attention
and then elicited the class for a card they categorized as a quadrilateral. Miguel suggested card
#5 (Figure 11), a square with right angle and congruent side symbols.

Figure 11. Card # 5
Victor then asked the class for their reasoning regarding why this card would be categorized as a
square, “What makes somebody so sure that this is a quadrilateral?” Victor then changed his
mind and asked Miguel for his reasoning for selecting card #5. Miguel suggested many reasons
for his categorization of #5 as a quadrilateral, “it has four sides, right angles, even, closed, and
parallel.” Victor agreed with Miguel’s categorization of the card as a quadrilateral, but did not
acknowledge his reasoning. In this exchange, Miguel seemed to be listing off characteristics of a
square, rather than a quadrilateral.
Victor then asked the class for another card they categorized as a quadrilateral. Monica
then suggested card #14 (Figure 12), a rotated square with markings of right angles and
congruent sides.
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Figure 12. Card # 14
This card was almost identical to card #5, but the square is rotated 45 degrees. Victor placed the
card in the “Yes” column and then asked Monica in Spanish why she thought the shape was a
quadrilateral. Monica restated in Spanish that she believed that the card was a quadrilateral.
Victor posed the same question to the class. Nancy responded that the shape has “four even
sides.” Victor restated Nancy’s response to the class and wrote “four even sides” next to the card.
Victor noticed that a student wanted to share his card for the quadrilateral column. Henry
provided card #12 (Figure 13), the trapezoid.

Figure 13. Card # 12
Victor walked around the room showing the students the card, as students called out their ideas
for how to categorize it. Victor assessed student understanding by asking students to raise their
hands if they believed the card was a quadrilateral and not a quadrilateral. Victor decided to
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place the card in the “maybe” column and asked the class for another card that they categorized
as not a quadrilateral. Here Victor decided to not press students for their reasoning. Victor may
have wanted to elicit cards from students that they were sure as examples and non-examples
before discussing the ambiguous cases. Jessica suggested card #3 (Figure 14) was a right
triangle.

Figure 14. Card # 3
Victor pressed for reasoning and Julia responded that the shape has three sides and different side
lengths. Victor restated Julia’s reasoning and asked the class for another card that represented a
non-quadrilateral.
Ricardo suggested card #11(Figure 15), the concave polygon.

Figure 15. Card # 11
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Victor walked around the room excitedly showing students the shape. Victor pressed
Ricardo on his categorization. Ricardo responded that “none of the sides are equal and there are
no right angles.” Victor announced to the class, “This is where Mr. (teacher name) is going to
step in.” Victor stated that the shape is a quadrilateral and moves the card to the “Yes” column.
As Victor moved the card, many of the students were in disagreement. The students began
calling out their reasoning for why they thought the card was not a quadrilateral.
Victor decided it was time to tell the students the definition of a quadrilateral. Instead of
telling the class himself, he called on Millie to provide the definition. Millie said, “All
quadrilaterals have four sides.” Victor restated Millie’s definition and added that the shape has to
have four sides and is connected. Following Victor’s definition, Henry ran up to the whiteboard
and points to the “maybe” column and card #12 that he suggested earlier. Victor revealed that the
card is a quadrilateral as Henry danced around the room celebrating. Students began to run up to
Victor to ask about other cards they were not sure about.
Victor then told the class to sort the cards by categorizing the cards for rectangles and
non-rectangles. Students were given about a minute to sort and Victor tried to start another
discussion. Students started calling out their cards as Victor tried to hold a discussion. Victor
began to tape cards up in each of the categories that he heard students call out. He did not ask for
reasoning for any of the cards. This discussion did not materialize as students started to walk
around the room and were mostly off-task. Victor decided to end the discussion about rectangles
and move on to the next activity.
Analysis of the enactment. To better understand Victor’s facilitation moves during the
enactment in his student teaching placement, I used the same methods of analysis described in
the section on rehearsals. For each of the exchanges between the teacher and student, I examined
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both of their statements. Table 4 provides the frequency of the types of facilitation moves and the
frequency of the substantive foci of the moves. The data in Table 4 reflects Victor’s first two
sorting activities, polygons and quadrilaterals. Since the third sorting activity was aborted within
a few facilitation moves, that discussion is not included in the analysis.
Table 4
Victor’s Facilitation Moves in Student Teaching Placement
Type of move
Frequency
Substantive focus of move
Restate/acknowledge
21
Representation
Press
20
Student thinking/reasoning
Elicit
10
Classroom management
Inform/Tell
8
Student error
Evaluate
7
Orienting Students
Assessing understanding
Connect ideas
Student engagement

Frequency
33
19
3
2
2
2
1
1

During the student teaching enactment, Victor elicited, discussed, and guided students to
categorize multiple cards and reach a mathematical point. Victor’s facilitation style in both of the
sorting activities was very similar. He first elicited a card that students were sure could be
categorized as an example. Victor then followed up by pressing the class or the student on
reasoning for the categorization. After her had a few ideas that supported the categorization, he
elicited one to two more examples. In total, Victor made 66 facilitation moves while leading the
whole-class discussion about polygons and quadrilaterals. The substantive foci of the facilitation
moves were primarily about the card’s categorization (representation) and then pressing the
student or the class for their reasoning (student thinking/reasoning).
In the first sort he elicited two cards that students were sure were polygons. Victor used
the same method to elicit cards and press students for two non-examples. After the first four
cards, most of the students were clear about the main defining characteristic of a polygon -- the
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shape must be connected and closed. However, they also added other ideas such as “parallel” and
“right angles.” These ideas may have come up since students had learned different vocabulary
words and symbols on the day prior to the sorting activity. Additionally, these characteristics
may have been true on the card that was selected but not true for all polygons. The last card was
elicited during the polygon sort categorized as “maybe” a quadrilateral. It was an “L-shaped”
figure. A student provided incorrect reasoning for that card pointing out that the shape did not
have equal sides. Instead of engaging with that student’s incorrect response, Victor quickly
moved away and told the class it was time to provide the definition of a polygon.
The mathematical point of the first sorting task discussion was for students to
collaboratively construct a definition of a polygon. Victor had a clear pattern to his facilitation as
he elicited multiple representations on the board for each of the categories. When students
provided ideas that did not move the discussion towards the mathematical point, he
acknowledged them but did not fully integrate the ideas into the discussion. This type of
facilitation move happened a few times during the first sort. After eliciting one “maybe” card,
Victor decided he should reveal the definition of a polygon. Victor confirmed the student
constructed ideas about characteristics of a polygon and stated that it is a shape that is closed and
connected. While leading a whole-class discussion about polygons, Victor made a concerted
effort to restate and emphasize key ideas. Victor commented in an interview after the enactment,
“I'm trying to restate what seems to be common, that if it’s closed, it’s a polygon.” By
reinforcing student ideas, Victor was successful in moving the discussion towards the
mathematical point.
The second sorting activity was conducted in a similar manner. However, the task in
defining a quadrilateral surfaced much more ambiguity in students. The first two cards that were
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elicited were clearly categorized as quadrilateral. However, students continued to name multiple
attributes of the shape on the card rather than defining characteristics of a quadrilateral. Unlike
the previous sort, Victor ended up eliciting three cards for this category. Perhaps, the reason for
eliciting three cards in the second sort may be because the first two cards elicited were
essentially the same representation (square and rotated square). The third card elicited was a
trapezoid. Students were not sure about how to categorize the third shape as it did not have equal
sides or right angles as the previous two cards categorized as a quadrilateral. At this point Victor
decided to elicit more cards rather than elicit reasoning. This method of elicitation was similar to
an exchange during rehearsal when Victor decided not to press for reasoning because it was not
helping the discussion move forward. He responded to the student to hold that thought, as that
idea would be addressed later in the discussion.
Victor then elicited two non-quadrilateral cards from the class. The second card that
Victor elicited surfaced much ambiguity for the students. The concave polygon was a card that
did not have right angles, equal sides, or parallel lines and most students believed that the card
was not a quadrilateral. Victor decided to tell his students that this shape was actually a
quadrilateral. He let students sit with that categorization before he eventually told students the
definition. Victor ended the enactment by asking a student to tell the class the definition of a
quadrilateral. The second sort brought up more ambiguity for students than the first sort. Victor
seemed as if he was trying to gauge the right amount of ambiguity for the sort before it was time
to reveal the definition.
The two sorts that Victor conducted were similar in the way Victor elicited and
responded to student thinking as he moved the class towards the mathematical point. The main
difference in the sorts was to whom Victor directed his statements towards. In the second sort,
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Victor was more intent on calling on students who were not raising their hands. Victor alternated
speaking in Spanish and English even more during the second discussion and called on many
Spanish-speaking students for this activity. In the second sort, Victor primarily pressed
individual students for their reasoning rather than the whole class.
Connections between Rehearsals and Student Teaching Enactments
In this section, I discuss how the rehearsals may have influenced Victor’s enactment of
the sorting task discussion in the student teaching placements. I describe how the feedback and
exchanges with the math methods instructors provided particular kinds of opportunities for
Victor to learn about facilitating a discussion and how Victor took up their feedback in their
student teaching enactments. Following Victor’s enactment of the sorting task in his student
teaching placement, I interviewed him to understand how he viewed the connection between the
rehearsals and student teaching enactment. In particular, I asked him about the experiences and
information sources he drew upon for enacting the sorting task activity.
Table 5
Frequency of Victor’s Facilitation Moves in Rehearsal and Student Teaching Placement
Rehearsal Enactment
Rehearsal Enactment
Type of move
Substantive focus of move
Restate/
21
22
Representation
32
33
acknowledge
Press
20
20
Student thinking
20
19
Elicit
10
6
Classroom management
1
3
Hold thought
0
4
Student error
7
2
Inform/Tell
8
2
Orienting Students
6
2
Evaluate
7
2
Assessing understanding
2
2
Connect ideas
2
1
Student engagement
0
1
During Victor’s rehearsal, he had many opportunities to practice multiple aspects of
facilitating a discussion. As Victor rehearsed the sorting activity, the math methods instructors
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engaged with him as a coach and a student as he practiced and refined his teaching practice. In
particular, Victor was able to practice and receive feedback that integrated student ideas, content,
and pedagogy. There appeared to be a clear influence of the rehearsal exchanges and his student
teaching enactment.
Table 5 provides a comparison of the frequency of types of facilitation moves and the
substantive foci of the moves in both the rehearsal and enactment. The table indicates many
similarities in types of facilitation moves and the substantive foci of the moves of the sorting task
discussion between the two settings. However, there were some differences. In the enactment,
Victor asked students to hold their thought more often, told them the less information, and made
less evaluative comments. Similarly, in his rehearsal he made more facilitation moves that
focused on student errors and oriented students to each other’s thinking. These differences may
be attributed to the feedback that Victor received from the instructors in the rehearsals. During
the rehearsal, the instructors guided Victor to pose the student ideas to the class rather than tell.
They also advised Victor to ask students to hold their thoughts if the idea was not moving the
discussion toward the mathematical point. Immediately following the feedback from the
instructors, Victor practiced these moves in the rehearsal.
Victor’s view of the connection between settings. The development of the
mathematical point for Victor’s sorting activity was clearly influenced by the rehearsal. During
the interview, Victor discussed how his rehearsal was the primary experience that he drew upon
and helped him refine his mathematical point:
“I drew on… most immediately the rehearsal for this task that had taken place the night
before in the math curriculum instruction class. It was designed actually for the
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assignment, the sorting task, and we had been working through a sequence about ‘okay
what is the objective? What is it going to look like?’”
Victor followed up by reflecting that students came into the class with prior knowledge of
quadrilaterals, squares, and rectangles. However, having a clear mathematical point that aligned
with the sorting task activity allowed for him to guide the class to construct a clear definition of a
quadrilateral and rectangle. Victor summarized how a clear mathematical point was critical in the
enactment of the sorting task activity in his student teaching placement. He explained that his
students had some idea what certain geometric shapes looked like, but they did not have a welldefined understanding. Having a clear mathematical point helped him develop the cards for the
discussion, to anticipate student ideas, facilitate the discussion, and allowed him to know when
to provide the formal definition.
“With respect to trying to get students to a mathematical point, I mean the whole
structure and the order of the prompts and the selection of them was trying to get the
students to get to a more narrow and refined concept of what they already knew. Because
most… I mean I knew, and then formally reading through their quick writes, they all
knew at least had some idea of “oh, a square looks like this, has four sides.” And then
having room for the ambiguity and adding those types of cards and anticipating them was
a good tool because the idea is that it will be less interesting for students to take in a
definition if they don’t know the demand for it, but if they're arguing among themselves
and then the time is right for a clarification or a definition to be provided, then they get
the idea in their head.”
Additionally, the clear mathematical point may have helped the math methods instructors
to provide specific directive feedback as a coach as well as scaffold the enactment with common
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student responses. For example, the third, fourth, and fifth interaction during Victor’s rehearsal
provides a picture into the intricate role the instructors played to help Victor learn about
facilitating a discussion. In third interaction the math methods instructor gave directive feedback
to Victor to press the student before eliciting another card representation. The fourth interaction,
the instructor acted as student and provided an important misconception. The fifth exchange
resulted in a discussion with all of the preservice teachers about how Victor could involve the
class in clearing up the misconception before moving onto the next card representation.
On moving the discussion towards the mathematical point, Victor’s goal during his
student teaching enactment was to elicit many representations and allow students to argue about
how to categorize the cards. He hoped his cards and his methods of elicitation would create a
level of ambiguity and discussion. Victor commented that rehearsals helped him create an
equitable pattern of elicitation:
“Circulating the room and being aware of trying to ensure a pattern of equitable
participation because you could see there were a lot of EL students who spoke Spanish.
They were contributing and I think planning for ambiguity and counting on it definitely,
as opposed to anticipating a correct answer and then, you know, getting it from a student,
(restating) it, and then throwing it back out. Looking for the ambiguities.”
When asked about the specific aspects of rehearsal that influenced the enactment of the
sorting task, Victor initially remarked that the rehearsal allowed him to better manage the timing
for the sorting activity:
“I had originally thought that I was going to enact something like six or seven sorts, but
obviously it made the perception of what the time… the time it was going to take and
how much discussion I would be able to devote more apparent.”
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Additionally, Victor described that he was able to work on the structure of the activity during
rehearsals:
“Also, the structure of okay, I’d solicit and discuss two examples of that prompt, two
non-examples, and then the ambiguous case, talk a little about the ambiguous case, and
then provide a definition. That structure was refined in the rehearsal the day before.”
Victor discussed how the rehearsals prepared him to elicit and respond to students. He stated that
he received helpful feedback about how to position his body. He said, “Also smaller things like
don’t look at the board when you're writing or when you're talking. Write what you have to write
and then turn around.”
The math methods instructors also guided him to think about how he may want to
respond when a student idea may not move the conversation towards the mathematical point.
Further, in the math methods class, the instructor suggested that Victor could ask students to hold
their thought and come back to it later. This feedback seemed to resonate with during his
rehearsal seemed to have resonated with Victor as he used it often in his student teaching
placement. In the quote, Victor talked about how rehearsing this move was useful in his student
teaching placement as he guided his students toward the mathematical point. Victor said, “Being
able to have discretion about what kind of contributions you're going to build off of and which
ones you're going to shelf for later.”
Victor also remarked how he planned on using a method to orient students to each other’s
thinking, a practice that he rehearsed in the math methods class.
“And trying to direct students’ comments towards each other rather than trying to just get
desperate answers and then me just synthesizing it for the class. So that was something
that I wanted to at least try to integrate into this enactment”
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My view of the connections between settings. Victor had the opportunity to engage
with and learn about many facets of leading a whole-class discussion during his rehearsal. He
was able to integrate content, student thinking, and pedagogy as he steered the discussion
towards the mathematical point. As the math methods instructors facilitated the rehearsal, they
provided an organized process for Victor to work specific aspects of leading a whole-class
discussion. As the rehearsal progressed, the instructors increased the level of complexity of the
rehearsal such that the rehearsal closely resembled the actual practice of leading a whole-class
discussion. The authentic interactions and the complexity of the rehearsal may have increased the
likelihood of Victor successfully enacting a generative discussion in his student teaching
placement.
During the enactment of the sorting task activity in his student teaching placement, Victor
kept the mathematical point at the center of his facilitation. Every facilitation move he made in
his enactment helped steer the conversation towards the mathematical point. He worked
extensively on making facilitation moves relate to his mathematical point during his rehearsal
with the two instructors. Also during his student teaching enactment, Victor elicited multiple
responses from students and oriented their thinking towards each other, another aspect of leading
a whole-class discussion that he worked on during his rehearsal. Victor seemed to carry over
many of the aspects of leading a whole-class discussion that he worked on during his rehearsal to
his student teaching enactment, including how he managed timing, his plan for eliciting cards,
the method in which he elicited and responded to student thinking, orienting students’ thinking
toward each other, and making specific moves that guided the conversation towards the
mathematical point.
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Julia’s Story
Julia had a conflict during week eight’s rehearsal date, so she rehearsed the sorting task
activity at the end of week nine’s class. She rehearsed with only one math methods instructor and
four preservice teachers. Julia enacted the discussion in her student teaching placement two days
later.
The mathematical objective of Julia’s sorting activity was to help students differentiate
between the multiple representations of central tendency (mean, median, and mode). In her
classroom, students had spent the week learning about mean, median, and mode separately
through different explorations. The sorting task activity was going to build upon the work done
earlier in the week to help differentiate between the different representations of central tendency.
The fourteen cards that were developed for her sorting task were a combination of data sets,
pictures, and phrases (see Appendix L). Before the rehearsal, Julia was given the opportunity to
state the mathematical point of her sorting task. She said that she did not have a mathematical
point, but hoped that the discussion would help students develop a conceptual understanding of
the different measures of central tendencies, rather than understanding the procedure to obtain
the measure.
In this case study, I first describe Julia’s rehearsal and the feedback that she received
from the math methods instructors. I then present the Studiocode analyses of the Julia’s
facilitation moves and instructor feedback during the rehearsal in the math methods class. Next, I
describe the enactment of the sorting task activity discussion in the student teaching placement. I
then present the Studiocode analyses of Julia’s facilitation moves during the enactment. Finally, I
use Studiocode analyses and interview data to draw connections between rehearsal and feedback
in the math methods class and the enactment in the student teaching placement.
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Rehearsal and Feedback
Julia launched the rehearsal by reminding the class about the work they had done the last
few days on the different measures of central tendency. She then asked the “class” (3 preservice
teachers and 1 math methods instructor) to work in groups of two to sort the cards into two piles,
“mean” and “not mean.” As they began to sort the cards, Julia reminded them to discuss their
reasoning while categorizing. Julia drew three columns on the blackboard, “mean”, not mean”,
and “not sure.” After about two minutes, Julia brought the attention of the class back to the front.
Julia elicited a card representation from the class that they clearly categorized as the mean. Carl
offered card #7 (Figure 16), the normal curve graph with a dotted line drawn down the middle.

Figure 16. Card # 7
She pressed the class for reasoning of why they categorized the card as the mean. Carl
responded that the line in the middle meant, “the center of the curve...half on one side and half
on the other.” Julia was not sure if Carl was providing reasoning to support the mean because his
response described the median. “Can someone tell me why that maybe is different than median?
We talked about how the median is in the center...” Early on in the rehearsal, Julia was faced
with a student misconception. She reminded the class about an activity they did earlier in the
week about the middle being the median. Julia then proceeded to ask the class to talk within their
groups about the difference between mean and median.
After about a minute, Julia brought the class back to a whole-group discussion. She said
that she heard groups discussing ideas such as “bell-curve”, “symmetrical”, and that the card
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could be both, the mean and the median. Without asking for students to discuss their thinking,
Julia moved the card representation to the “not sure” column. The math methods instructor
paused the rehearsal and asked Julia to provide a rationale for her move. The instructor wondered
why Julia moved the card to “not sure” column without students sharing out their small-group
discussions. The instructor remarked, “You heard an argument for the mean...you then heard an
argument for the median...does that mean it’s not the mean?” The instructor advised Julia that
she could press the class for an argument about why the card representation could also be the
median or for an argument about why the card is not the mean.
After the exchange, Julia agreed with the instructor and put the card back into the “mean”
column. Using the instructor’s guidance, Julia circled the card and drew a question mark on top
of it. However, instead of using the instructor’s feedback to press the class on this card, Julia
decided to elicit another card representation from the class that could be categorized as the mean.
In this exchange, the instructor provided feedback to Julia about the correct categorization of the
card and guided her to press the class further about their ideas of the mean and median. Julia may
have taken up the instructor’s suggestion of pressing the class, but chose not to rehearse it.
Raul offered card #1 (Figure 17), “Average rainfall for December was 2 in.” Julia pressed
Raul to give his reasoning for the categorization. He responded by saying that the word
“average” is the same as “mean.” Julia agreed with Raul’s response and stated that the card
representation belongs in that column.
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Figure 17. Card # 1
Julia asked the class for an example of a card that they were not sure about. The math
methods instructor interrupted, “Is there a reason why you are going to ‘not sure’ before getting
non-examples?” Julia responded with “timing.” The instructor suggested that Julia do a nonexample first. The instructor’s suggestion was about the order of elicitation. The reasoning
behind the suggestion to move from example to non-example cards before eliciting “not sure”
cards was that students would be able to develop clear boundaries of what is and is not a mean
before discussing the ambiguous cards.
Julia elicited the class for a representation that was not the mean. Kaya provided card #4
(Figure 18), “the number that appears most in a data set.”

Figure 18. Card # 4
Kaya responded that this card could be a mean. Julia then pressed Kaya on why the card could be
categorized as the mean. Kaya said, “You could have all the same number, and then it would be
the mode and the mean.” After hearing Kaya’s response, Julia placed the card in the mean
column and said that this card had the same issue as the previous bell curve representation. The
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instructor interjected by pointing out the difference between the two card representations and that
this card is a “deliberately ambiguous card and we do not have enough information.” Julia agreed
with the instructor and put the card in the “not sure” column. For two out of the first three cards,
math methods instructor provided guidance to categorize the cards and offered suggestions how
Julia might use certain facilitation moves to navigate the conversation.
Julia continued by asking the class for another card that could be categorized as not the
mean. Carl responded with the card #10 (Figure 19), the data set: “{2, 6, 7, 12, 7, 3}”, with the
number seven in a box below the set.

Figure 19. Card # 10
Julia pressed the class about the number seven and Carl responded that it is the mode. He
said that the seven is the mode since it appears the most times. Julia accepted Carl’s explanation
and then asked the class how could we be sure that this card was not the mean. Kaya provided
the procedural algorithm to solve for the mean, “add up all the numbers and divide by how many
numbers you have.”
Julia then asked the class to provide a card that they were not sure about. Carl offered
card #11 (Figure 20), the picture of a shirt with the letter “M” on it. At the bottom of the card
were the letters “S, M, L.”
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Figure 20. Card # 11
Julia pressed to class to make sense of what the picture represented. She then posed a
question about shirt sizes, “If small, medium, and large are only sizes of shirts that I could get,
what does medium represent?” She asked to class to discuss in small groups. Julia listened to the
conversations and then announced to the class that the card could represent both the median
since it is the “middle size” and it could also be the mean because it is the “average person’s
size.” Julia further explained that it depends on one’s interpretation. This card also brought up
some confusion for the class as they tried to correctly categorize it and examine types of
reasoning that would support the categorization as mean or median.
Julia then stopped the rehearsal and asked the math methods instructor if she should elicit
another card. The instructor asked Julia “What is your feeling?” Julia said that the discussion so
far has brought up a lot of ambiguity and that she would of preferred different cards for the
discussion. The methods instructor suggested that Julia could select a card herself and then press
the class for their reasoning. “This would be a great time to walk over and say, ‘I am really
curious about this one.’ Why don’t you try that out?” Julia selected card #14 (Figure 21), “there
are 1.42 siblings per student in this class.”
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Figure 21. Card # 14
After selecting the card, Julia stopped when she tried to ask a question. Julia was unclear
to how to question the class about the card without leading them to the answer. She asked for
guidance on how she should proceed. Carl suggested that she could say, “How is this card related
to the work we did last week?” Julia and the instructor agreed with Carl’s suggestion. Julia used
the question that Carl suggested to ask they class about the procedure they used to solve for 1.42.
After discussing the process of solving for the mean, Julia placed the card in the mean column.
In this situation, Julia took up the suggestion of a preservice teacher and rehearsed a specific
question to elicit student thinking.
At this point, the math methods instructor said that Julia should close the activity and
state the mathematical point. Julia attempted to bring the discussion to an end by stating the
mathematical point, “Sometimes we have multiple representations of the mean and sometimes
our statistics are showing that we have the mean and something else. Our take-away from this is
that we have to consider what we are given.”
Julia was not sure how to end the discussion. The instructor and other preservice teachers
spent the next few minutes discussing possible closing statements and ways to summarize the
discussion. The instructor suggested that Julia should think about and write down her closing
statement and mathematical point before the student teaching enactment. Julia agreed with the

136
instructor’s comment and said that she would think more about the mathematical point before
she enacted the discussion in two days.
Analysis of preservice teacher statements. To better understand the facilitation moves
that Julia used during her rehearsal, I used the same method of analysis described before to
examine her facilitation moves and student responses. Table 6 highlights the types of moves she
used during the rehearsal and the substantive foci of the moves. In total, Julia made 58
facilitation moves with 62 substantive foci labels. In particular, Julia spent a large majority of
time during the rehearsal pressing the students for their reasoning and errors on the card
representations. The errors that occurred during the rehearsal seemed to have surfaced due to the
ambiguity in the cards, rather than the instructor and preservice teachers providing student
misconceptions. Further, the preservice teachers unfamiliarity with statistical concepts may have
contributed to the confusion. Julia directed her statements towards the class (20 times) and
individual students (5 times).
Table 6
Type of move
Press
Restate/acknowledge
Inform/Tell
Elicit
Evaluate

Julia’s Facilitation Moves in Rehearsal
Frequency
Substantive focus of move
18
Representation
17
Student thinking/reasoning
10
Student error
8
Orienting students
5
Student engagement
Procedure
Classroom management
Assessing understanding

Frequency
24
15
15
3
2
1
1
1

The flow of Julia’s rehearsal was interrupted by long exchanges with the math methods
instructor. The exchanges often resulted in a lengthy discussion about Julia’s sorting task activity
and may have disrupted any facilitation patterns that may have emerged. However, these
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exchanges may have been essential for Julia to develop the capacity to respond to student
thinking and guide students to accurately categorize the cards. The instructor’s explicit focus on
responding to student thinking may have been the precise feedback that Julia needed help on.
During the first exchange, Julia elicited a card from the class and then pressed the student
about his thinking. As Julia pressed, the discussion abruptly ended. The students and math
methods instructor did not seem clear about the categorization of the card. This scenario was
quite common throughout Julia’s rehearsal. Out of the six cards that were elicited during the
rehearsal, only two of them (cards #2 and #10) seemed to clearly belong in a particular category.
While having cards that are ambiguous are important for the success of this activity, the
ambiguity seemed to stem more from cards not having enough information making the
categorization was unclear.
The apparent confusion in categorizing the cards may have been connected to Julia’s
unclear mathematical point for her lesson. The cards seemed to be designed to promote a
discussion, rather than move the discussion towards a mathematical point. Additionally, the
unclear mathematical point may have impacted other aspects of the rehearsal including student
responses and instructor feedback. It may have been important for the students to have a clear
objective and work towards meeting that goal during the discussion. Similarly, the instructor
may not have been able to help the preservice teacher navigate the enactment, as she seemed to
be unclear of the mathematical point. Not having a clear mathematical point may have limited
opportunities for Julia to rehearse the important facets of leading the whole-class discussion.
However, the rehearsal allowed for Julia to develop a clearer understanding of how to guide
students through categorizing the cards accurately.
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Math methods instructor feedback analyses. To gain an in-depth look at the role the
math methods instructors played during the rehearsal, I used Studiocode video coding software
to examine the frequency of the types of feedback and the substantive focus of the feedback (see
Table 7).
Table 7
Type feedback
Directive feedback
Evaluative feedback
Facilitates discussion
Scaffolds enactment

Instructor Feedback during Julia’s Rehearsal
Frequency
Substantive focus of feedback
3
Process/content goals
0
Representation
5
Student thinking/reasoning
0
Student error
Manage timing
Orienting student thinking
Prior knowledge

Frequency
7
5
4
4
3
1
1

Throughout the rehearsal, the math methods instructor engaged with Julia as a coach, but
not as a student. Specifically, there were no exchanges where the instructor provided a student
idea or misconception that Julia had to interpret and respond to. Rather, each of the exchanges
between the instructor and Julia developed into a complex discussion about how to navigate the
discussion and respond to students appropriately.
Julia did not have a clear mathematical objective. The unclear focus and ambiguous cards
may have hindered the math methods instructor in providing authentic student responses and
feedback on the interactive aspects of teaching. Further, the priority of the rehearsal was to clear
up the confusion in the categorization of the cards. By having only one instructor instead of two
may have also limited the feedback and scaffolding.
As a coach, the math methods instructor guided Julia through making sense of her cards
and offered ways that Julia could respond to students. In particular, the instructor helped Julia
understand how to navigate the student ideas toward the correct categorization of the cards. The
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feedback integrated student ideas, content of the activity, and pedagogical moves – all three
important to the success of leading a whole class discussion. Table 7 indicates that the exchanges
between the instructors and Julia included a variety of important characteristics of leading a
whole class discussion including goals of the activity, representations, student reasoning, student
errors, and orienting students to each others’ thinking. While Julia’s rehearsal had few
interactions in which she practiced the performative aspects of leading a whole-class discussion,
the rehearsal gave her multiple opportunities to think deeply with others about how to best
respond and guide students toward a conceptual understanding of the three measures of central
tendency.
Enacting the Sorting Task Activity in the Student Teaching Placement
In this section, I first describe the context of the student teaching placement by providing
characteristics of the classroom setting, Julia’s instructional style, and students’ prior knowledge
coming into the sorting activity. I discuss the classroom setting and Julia’s instructional style by
drawing upon observation field notes from the classroom visits (5 observations) that I made
during second semester. Next, I describe the interactions between Julia and her students during
the enactment of the sorting task activity. Finally, I present video coding software analysis and
discuss trends in the nature of facilitation, student responses, and other aspects that may have
influenced the enactment.
School and classroom context. Julia’s enactment of the sorting task activity took place
at the same school as Victor’s, but in a different 6th grade classroom. The demographics of
Julia’s classroom also reflected the school demographics. Julia taught the first period of the day
from 8:48 – 9:38 a.m.
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As second semester progressed, Julia’s cooperating teacher provided Julia with more
responsibility and gave Julia more autonomy to develop her own lesson plans. Her cooperating
teacher usually sat in the back corner of the room and took notes on Julia’s lesson and provided
assistance to students when needed. Julia and the cooperating teacher usually met following
Julia’s class to reflect on instruction and student learning and plan the next day’s lesson.
I observed Julia’s classroom five times during second semester. Julia structured her class
in a similar way each time I observed. First, as students entered the class, a warm-up activity was
projected on the front whiteboard. The warm-up activity was used to preview a skill needed to be
successful at the learning objective. Each class, a different student was selected to read the
learning objective. After about 5-10 minutes, Julia went over the warm-up questions as the
students followed along. While Victor would spend most of the period facilitating a discussion,
Julia was intent on students working in small groups on activities. Students sat in groups of 4 at
large rectangular tables. Julia was very insistent on students working together and asking each
other for help when someone in the group had a question.
During my visits, I observed Julia conducting several whole-class discussions. As she
conducted the discussions, she encouraged students to provide reasoning for their ideas. Julia
would remind students at the beginning of a discussion to begin their sentences with, “I
agree/disagree with (student name) because...” when discussing mathematical ideas and
justifying reasoning. Julia gave very explicit directions to her students and expected all students
to be engaged with whatever task the class was working on.
Leading a whole-class discussion. On the day of the sorting-task enactment, 20 students
were present in Julia’s class. To begin the class, Julia asked a student, Sienna (pseudonym), to
read the posted objective for the day. Sienna read aloud, “Today I will analyze and construct
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graphs to interpret the data.” Julia defined the words “analyze”, “construct”, and “interpret” then
asked the class to continue with the warm-up. The warm-up activity was a picture of a scatterplot
with the heading, “Climbing the Statue of Liberty.” The x- axis was labeled with “time” and the
y-axis was labeled with “number of steps.” Students were given the task to determine the range
for both the x and y variables.
Following a discussion about the warm-up, Julia told the class that they would be doing a
card sorting activity on the topics mean, median, and mode. In the days leading up to the sorting
task, the students had learned how to calculate and interpret each of these measures of central
tendency. Julia explained that students were to separate the cards into two categories, “mean”
and “not mean.” Julia announced that that some of the cards had words and some had numbers,
and that calculations might be needed to determine the categorization. Students were instructed
to work with their partner and were given about five minutes to sort.
On the side whiteboard, Julia wrote, “mean” and then asked the class to bring their
attention to her. She began the sorting task by eliciting the class for a card that they categorized
as “mean.” Andrew responded with card #14 (Figure 22), “There are 1.42 siblings per student in
this class.”

Figure 22. Card # 14
Andrew read the card to the class and then provided his reasoning, “it has a decimal and
that is a sign of division.” Julia taped up the card on the whiteboard and then wrote “decimal”
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and “?” next to the card. Julia asked Andrew to repeat his idea to the class using the prompt “I
know it is mean because...” Andrew repeated his idea while adding the procedure to calculate the
mean, “I know it is mean because...it has 1.42 as a decimal- it is mean and you have to add them
all up together and divide.” Julia then asked the class if they agreed with Andrew’s reasoning.
Andrew’s “decimal” idea was referring to the decimal in the number 1.42. Sienna agreed with
Andrew’s idea that decimal in the number and division in the algorithm are connected. Julia
acknowledged Sienna’s response and wrote the word “division” next to the card.
Julia connected the two students’ ideas and pressed the class, “Can anyone think of a time
when the mean does not have a decimal?” Donnie may not have heard Julia’s question and said,
“I disagree with Andrew, the mean does not always have a decimal.” Julia followed up by
pressing the class for an example of a card where the mean does not have a decimal. Julia then
decided to provide her own example and guided students through an example where the mean
was an integer value (Figure 23).

Figure 23. Example from Julia’s class
Julia then asked the class for another card that could be categorized as “mean.” Nicolas
provided card #10 (Figure 24), the data set containing the numbers {2, 6, 7, 12, 7, 3} with the
number 7 in a box below them.
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Figure 24. Card # 10
Julia placed the card in the mean column and then pressed Nicolas on how he found the
average of these numbers. After a few seconds of silence, Julia asked the class for a strategy to
calculate the average of the data set. Andrew proposed that the numbers should be added
together and divided by the number of values in the data set. Julia wrote this method on the
board, but decided not to calculate the mean. Sienna said, “That’s not mean. I disagree with
Andrew. It’s mode.” Julia then wrote “Not Mean” on the board and moved this card underneath
this new heading. Sienna continued with her explanation, “Mode is the number that appears
most. That’s why seven is in the box, since it repeats more than the other numbers.” During her
explanation Nicolas noticed his error and agreed with Sienna by saying, “Oh yeah.” Julia restated
Sienna’s explanation and then asked the class, “Is it ever possible for the mode and mean to be
the same?” Julia pointed to the method that Andrew had proposed earlier and said that by adding
up all of the numbers in this data set and dividing by 6 does not result in a mean of seven. Julia
continued to explain that if the mean calculation resulted in 7, the mean and the mode would be
the same value.
Nicolas proposed that card #6 (Figure 25), the data set containing the numbers {10, 10,
15, 20, 40} with the number 19 in a box below, represented the mean.
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Figure 25. Card # 6
Julia pressed the class for their reasoning for categorizing it as the mean. Nicolas
responded, “ The total of the numbers is ninety-five and that is one less five than a hundred. A
hundred divided by five is twenty and twenty minus one is nineteen.” Julia said, “Excellent math
reasoning!” and placed the card in the “mean” column. Julia then elicited the class for a card that
they categorized as not the mean. At this point, Julia had extensively discussed the process of
calculating the mean in the previous example and decided to move on to the “not mean”
category.
Donnie suggested card #5 (Figure 26), the data set containing {5, 4, 3, 3, 6, 4} with the
number 4 in a box below it.

Figure 26. Card # 5
Julia pressed Donnie for his reasoning for the non-mean categorization. Donnie remained
quiet and did not provide his reasoning. Julia then called on Andrew to explain. Andrew
responded, “I’m saying something else. It has another mode in it.” Julia took up Andrew’s idea
and directed the class to find the other mode in the data set. The students called out that “three”
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is the other mode in this data set. After, Julia assessed student understanding, she revealed that
both 3 and 4 were the mode for the data set.
Julia then posed the question, “What else could four be?” Mark responded that the four
could be the median. Julia pressed Mark for his reasoning. Mark remarked, “because there are
two numbers that are lower than it and two numbers that are higher than it, than four, and that
means it is the median.” Julia agreed and said that four is the middle number. Sienna followed
up, “I like what he said. You are crossing off the side numbers and then you have two numbers
left.” Andrew jumped up and pointed out that there were an even number of values and that two
4’s are in the middle. Julia agreed with Andrew and provided an explanation to the class about
how to solve for the median when there are two middle numbers. The class engaged in a
discussion about this procedure. At this point, Julia had elicited and discussed two cards for both
the “mean” and “not mean” columns.
Julia asked the class for a card that they were not able to categorize. Max provided card
#11 (Figure 27), a picture of a shirt with the letter M on the collar and the shirt sizes S, M, L
below it.

Figure 27. Card # 11
Julia placed this card in between the “mean” and “not mean” column and drew a large
question mark above it. Julia posed the question to the class, “Can anyone provide an argument
why this card is not mean?” Andrew proposed that the card represents the median since the “M”
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is the middle value in the set of letters. Julia restated Andrew’s reasoning and then asked the
class for a reason why the card may be categorized as the mean. Max suggests, “If somehow
we’re able to add small, medium, and large together and divide, you would get the mean.” Julia
restated Max’s idea and added, “what if we added all the fabric from all of three t-shirts together
and divided up in three t-shirts and the size we got was medium.” Julia informed the class that
this example could be both the mean and median, but it depends on the context for this situation.
Julia added that not enough information was given to know if the card should be categorized as
“mean” or “not mean”. Julia decided to leave the card in the middle between the “mean” and
“not mean” columns under the question mark.
Donnie asked Julia to put the mountain problem up on the board. He was referring to card
#7 (Figure 28), the normal curve with the dotted line in the center of the distribution.

Figure 28. Card # 7
Julia asked the class if many students were confused by this representation and placed the
card under the question mark and card #11 (T-shirt sizes). The students had never seen this
graphical display before and were especially interested to know what this card represented. Julia
explained to the class that this curve is called a normal distribution and directed their attention to
the dotted line in the center. Students began to call out their interpretation of the dotted line such
as the “line is in the middle” and that it “intersects the curve at the highest point.” Julia pressed
the students to notice the symmetry of the curve. Julia then explained that since it was perfectly
symmetrical on either side of the dotted line and the line was in the center of the curve, that this
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card represents the median. Julia explained that the card could also represent the mean since the
amount is the left of the dotted line is the same as the amount on the right. Julia ended the
enactment by saying that they would be doing more investigations of graphs later in this unit.
While there was no closing statement at the end of the rehearsal, Julia used the last card as a
preview for what they would be doing in subsequent lessons.
Analysis of the enactment. To better understand Julia’s facilitation moves during the
enactment in her student teaching placement, I used the same methods of analysis described in
the section on rehearsals. For each of the exchanges between the teacher and student, I examined
both of their statements. Table 8 provides the frequency of the types of facilitation moves and the
frequency of the substantive foci of the moves. During the enactment, Julia made 58 facilitation
moves with 68 substantive foci labels.
Table 8
Julia’s Facilitation Moves in Student Teaching Placement
Type of move
Frequency
Substantive focus of move
Press
24
Representation
Restate/acknowledge
19
Student thinking/reasoning
Inform/Tell
8
Procedure
Elicit
4
Student engagement
Evaluate
3
Orienting Students
Classroom management
Student error
Connect ideas
Assessing understanding

Frequency
24
19
10
5
4
2
2
1
1

During the enactment, Julia discussed and categorized six card representations with the
class. Two cards were categorized as “mean”, two cards were categorized as “not mean” and two
cards were categorized as “not sure/both.” Julia had a clear method of elicitation as she began the
sorting task by asking students for a card they categorized as “mean” that they were definitely
sure about. In the math methods class two days earlier, Julia had used a similar pattern of
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elicitation. After she elicited two examples of the mean in the math methods class, she elicited
the class for an example that they were not sure about. The math methods instructor gave her
feedback directing her to elicit “not mean” cards before asking for “not sure” cards. The
instructor directed Julia to elicit in this order so students would have a clear understanding of
examples and non-examples before discussing ambiguous cases. Julia followed this advice in the
student teaching placement as well as other feedback about responding to student ideas that the
math methods instructor provided during rehearsal.
Although Julia’s mathematical point was less clear and the objective not to reach a formal
definition of a mathematical idea, her enactment of the sorting task activity brought up many rich
conversations with her students. In the first card elicitation, students discussed what type of
numbers could represent the mean. Specifically, students grappled with the idea if the mean has
to be represented by a decimal value. A student reasoned that since one of the procedures in the
operation was to divide, the resulting number must be a decimal value. The second card brought
up a discussion about the mode of a data set and if two measures of central tendency could have
the same value. The third card solidified student understanding of the procedure for calculating
the mean. The fourth card had students discussing the possibility of having multiple modes in a
data set and if multiple measures of central tendency having the same value. During the first
four cards, Julia facilitated the discussion by pressing, restating, and informing students when
necessary. Students generated most of the ideas and Julia guided them to have this rich
discussion about multiple representations about measures of central tendency.
After Julia facilitated the discussion and categorization of two cards for each the “mean”
and “not mean” categories, she asked students for cards that they were not sure how to sort. Both
of the cards that students responded with were cards that had given Julia difficulty in her
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rehearsal. In particular, card #11, the shirt sizes. She first asked students for an argument
supporting why the card was not the mean. A student discussed crossing the values of “S” and
“L” on either side and having “M” left in the middle implied that the card represented the
median. Julia was satisfied with this response, so she then asked students to provide an argument
for it being the mean. A student conjectured that if somehow the shirts could be added together
and then divided, it could be the mean. Julia seemed to be ready for this response. She took the
student idea and adeptly expanded on it, saying that the shirt fabric could be added together and
then divided into three equal shirts. Julia then took up the feedback from rehearsal and said that
we needed more information to determine how this card should be categorized. While this card
was a struggle during rehearsal, Julia seamlessly facilitated a clear discussion and helped
students understand how the card could be categorized as both “mean” and “not mean.”
Similarly, card #7, the normal curve, was a card that students were not sure how to
categorize. Since this card was unfamiliar to students, Julia first asked students to name any
visible characteristics. Once they identified the dotted line being in the middle, she guided them
towards noticing the symmetry on either side. Julia then explained how and why this card was
both the mean and the median. During rehearsals Julia struggled with the categorization of this
card. However, in the student teaching enactment, she guided the students to make sense of the
card with appropriate scaffolding and questioning. Julia took in the feedback and discussions
during the rehearsal and adjusted accordingly. Additionally, she used this card as a link to her
next activity on graphical representations in statistics.
Connections between Rehearsals and Student Teaching Enactments
In this section, I discuss how the rehearsals may have influenced Julia’s enactment of the
sorting task discussion in her student teaching placement. I describe how the feedback and
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exchanges with the math methods instructors provided particular kinds of opportunities for Julia
to learn about facilitating a discussion and how Julia took up their feedback in her student
teaching enactment. Table 9 provides a comparison of the frequency of types of facilitation
moves and the substantive foci of the moves in both the rehearsal and enactment. The table
indicates many similarities in types of facilitation moves and the substantive foci of the moves of
the sorting task discussion between the two settings. However, there were some differences. In
Julia’s rehearsal, many of her facilitation moves were focused on guiding students through errors
brought about by the cards. In the enactment, she did not need to address many student errors.
This may be due to the order in which she elicited and that she was prepared to guide students
through the ambiguous and confusing cards that arose in the rehearsals. In her student teaching
enactment, Julia was able to facilitate a rich discussion by eliciting and responding to student
thinking, orienting students’ thinking toward each other, and connecting strategies. Her
facilitation moves pressed her students to think deeply about the measures of central tendency
and develop conceptual and procedural understanding.
Table 9
Frequency of Julia’s Facilitation Moves in Rehearsal and Student Teaching Placement
Rehearsal Enactment
Rehearsal Enactment
Type of move
Substantive focus of move
Press
18
24
Representation
24
24
Restate/
17
19
Student thinking
15
19
acknowledge
Inform/Tell
10
8
Student error
15
2
Elicit
8
4
Orienting Students
3
4
Evaluate
5
3
Student engagement
2
5
Classroom management
1
2
Assessing understanding
1
1
Procedure
1
10
Connect ideas
0
1
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Julia’s view of the connection between settings. Following Julia’s enactment of the
sorting task in her student teaching placement, I interviewed her to understand how she viewed
the connection between the rehearsals and student teaching enactment. In particular, I asked her
about the experiences and information sources he drew upon for enacting the sorting task
activity. When asked about the influences on her student teaching enactment of the sorting task,
Julia remarked that she was inspired by how the instructor modeled the task in the math methods
class. Julia enacted the sorting task activity two times in her student teaching placement before
the assigned enactment.
“That comes from what we learned in C&I, but also kind of just drawing on my own
experience because the first time they did a card sorting, I was in love with it and I used
it- Yeah. I did it the day after because I was just so inspired. I was like ‘this is awesome! I
want to try this.’ And it was super successful.”
Julia discussed how the rehearsal gave her insight into how student responses and ideas could
move the discussion in directions that she did not anticipate. Further, Julia viewed the rehearsal
as an authentic experience that prepared her for responding to student ideas. She remarked, “The
rehearsal was really helpful in that it helped me see that the sort I had designed could go in a lot
more different directions than I had planned.”
During Julia’s rehearsal, she did not have many opportunities to practice the different
aspects of facilitating a discussion. The math methods instructor did not provide any student
ideas for Julia to respond to. During the exchanges with the math methods instructor, Julia was
given directive feedback 3 times and many of the interactions were lengthy discussions (5 times).
As Julia facilitated the sorting task activity, all of the participants, including Julia, were not clear
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on how to categorize the cards. This ambiguity may have stemmed from the unclear
mathematical point of the activity.
Julia commented that the rehearsal raised the critical issue of an unclear mathematical
point. However, she felt that she did not have enough time to revise her mathematical point since
she was enacting her activity two days later in her student teaching placement. Julia said, “It
wasn’t helpful, in that, I should have and I think this is partly due to timing, but I should have
been able to redesign and maybe narrow my focus.”
Julia’s objectives for her students, a conceptual understanding of three measures of
central tendency, did not align with the sorting task assignment objectives, to steer the students
toward a clear mathematical point. Julia reflected on how she was unclear about how to steer
students toward a mathematical point when her objective did not have a clear end point.
Additionally, having an undefined mathematical point made it difficult to keep the objective at
the center of her discussions with students. During the interview after the student teaching
enactment, I asked Julia about moving the discussion towards the mathematical point. She
responded,
“Well in this case...keeping the discussion in line with my objective, like just thinking
about that, would have really helped me making decisions in the moment as to what’s
important, what’s not important, like what question do I have them emphasize or
reiterate.”
Although a mathematical point is thought of as a final definition or conclusion that
students reach, Julia envisioned her goal differently. Julia’s mathematical point was for students
to differentiate between representations of means and other forms of central tendency.
Additionally, she hoped that through the sorting task activity, students would be able learn about
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how measures of central tendency could be represented in multiple ways and are not only based
on a calculation of a data set. Julia did not begin the enactment by explicitly telling the students
what she hoped they would accomplish from the activity. Further, she did not end the enactment
with a closing statement informing students about the mathematical point of the lesson. Julia
aimed for students to have a rich discussion about measures of central tendency, but she did not
necessarily have a mathematical point to reach.
My view of the connections between settings. Julia’s rehearsal did not provide her with
many opportunities to enact high leverage teaching practices, but the type of feedback that she
received during the rehearsals may have appropriately prepared her for the student teaching
enactment. In particular, Julia received feedback from the math methods instructor about the
correct reasoning for categorizing the three different cards (#4, #7, and #11). In particular, the
instructor and Julia engaged in a discussion about how to categorize the cards in relation to
student ideas, content, and pedagogy. During the student teaching enactment, students suggested
cards two out of three of the cards (#4 and #11) that Julia had received feedback on. She seemed
prepared for the ambiguity that the cards surfaced and was able to skillfully guide her students to
successfully categorize the cards.
Julia may not have had a clear mathematical point, however, she was able to effectively
facilitate a rich discussion by eliciting and responding to student thinking, orienting students’
thinking toward each other, and connecting strategies. The ambiguity that was surfaced during
rehearsals impeded Julia’s opportunities to practice key teaching practices. However, these same
ambiguities brought some very insightful student comments in her student teaching enactment
and allowed students to gain conceptual meaning of the different measures of central tendency.
The rehearsal had some authentic interactions that allowed for Julia to practice responding to
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student ideas and misconceptions, but the majority of Julia’s learning seemed to come from indepth discussions about how to best guide her students through the ambiguities of her cards. The
explicit feedback from the math methods instructor on how to respond and guide student
thinking may have provided Julia with the feedback that she needed to examine her practice and
subsequently conduct a generative discussion in her student teaching placement.
Kaya’s Story
Kaya was also not able to attend week eight’s rehearsal date, so she rehearsed the sorting
task activity at the end of week nine’s class. She rehearsed with only one math methods
instructor and four preservice teachers. Kaya enacted the sorting task discussion in her student
teaching placement the following day.
The mathematical objective of Kaya’s lesson was to for students to examine a system of
linear equations and make a distinction between parallel lines, intersect at one point, and the
same line. However, Kaya decided to map the always (same line), sometimes (intersect at one
point), and never (parallel) terminology onto linear systems for this sorting task. Kaya explained
that her class had spent a few days learning systems of equations by examining the slope and yintercept, but had not used the always, sometimes, and never true terminology before. The
content of this sorting activity was similar to an earlier sort done by Carl in which he asked
students to sort the cards into “identity” and “not identity” categories. Kaya used a similar type
of card, but intended to connect her activity to the current content in her class, linear systems.
The fourteen cards were designed to represent two linear equations set equal to each other (see
Appendix M).
In this case study, I first describe Kaya’s rehearsal and the feedback that he received from
the math methods instructors. I then present the Studiocode analyses of the Kaya’s facilitation
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moves and instructor feedback during the rehearsal in the math methods class. Next, I describe
the enactment of the sorting task activity discussion in the student teaching placement. I then
present the Studiocode analyses of Kaya’s facilitation moves during the enactment. Finally, I use
Studiocode analyses and interview data to draw connections between rehearsal and feedback in
the math methods class and the enactment in the student teaching placement.
Rehearsal and Feedback
At the start of the sorting task, the math methods instructor asked Kaya to explicitly state
the mathematical point of the lesson. Kaya agreed, but instead began the sorting activity by
giving instructions about how to sort the cards and how students should interact with each other.
It is not clear if Kaya misunderstood the instructor or she intentionally did not want to talk about
her mathematical point given her multiple learning objectives. Kaya provided the “students” with
cards, a handout with questions that they were to complete during the sorting activity, and
sentence frames to facilitate student discussion. Additionally, Kaya asked the students to focus
on specific questions from the handout. The instructor interjected saying that Kaya provided too
much information and that the entire class might be confused about how to proceed. The
instructor advised Kaya that she should ultimately focus on the sorting task. The directive
feedback turned into a discussion about how Kaya would organize the sorting task activity
materials and how she planned on displaying the cards on the board. Kaya said that she provided
multiple documents with the sorting cards, because her cooperating teacher believed that if
students are not writing, they are not learning. The instructor suggested that Kaya should use the
sorting task as an “experiment” in her student teaching placement.
Kaya wrote three columns “always”, “sometimes”, and “never” on the blackboard while
students worked on sorting the cards into three piles. After two minutes, Kaya told the “students”
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her plan for the discussion, “Let’s actually go around in a circle and I want each person to share
out one. I want to hear you say ‘because’ and why you think it.” Kaya did not ask for a specific
category and she did not ask students to provide a card that they were sure how to categorize;
these two elicitation approaches were modeled by the instructor and used in previous rehearsals.
Kaya called on Julia to begin. Julia offered card #2, x + 6 = y + 6, and stated that it should be
categorized as sometimes true. Julia continued, “If x and y are the same, then it will be true.
Then one number will equal the other number. If they are not the same, then it will not be true.”
Kaya responded, “Give me a number.” Julia said, “If x and y are both one.” Kaya wrote the
values “x = 1, y = 1” on the board. Kaya then pointed to the left side of the equation and asked
Julia, “One plus six is?” Kaya guided Julia through the process of substituting and then wrote “7
= 7” on the board. The instructor interrupted and provided positive evaluative feedback about
how Kaya wrote the values of the variables, x = 1, y = 1 before evaluating. The instructor added
that Kaya should also make the next step in evaluating the equation explicit, (1) + 6 = (1) + 6.
Students will then know how 7 = 7 was calculated. This feedback from the instructor was the
only exchange that did not turn into a lengthy discussion.
Kaya rewrote the step on the board and then continued to press Julia about why she said
“sometimes and not always?” Julia responded, “x  and  y are not always the same.” Kaya
continued to press Julia by asking her for a non-example for these equations. Julia provided an
example of when the equations were not equivalent. Kaya repeated her earlier process by
substituting the values in for x  and  y and then guided Julia through the steps to show they were
not equal. During the discussion of card #2, Kaya interacted only with Julia, pressing her for her
understanding of categorizing the card as sometimes true.
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Kaya then elicited the class for a card that they were not sure about. Carl offered card # 3,
!
!

!

= !. Kaya then asked for a suggestion regarding how to categorize this card. Carl responded to

put the card in the “always true” column. Kaya provided an explanation regarding a card
categorized as always true, “I can put whatever I want in for x and I will get the same value on
the right hand side.” Kaya then pressed Carl for a value to put into the equations, “What is an
!

!

easy one?” Carl suggested the value x = 1. Kaya substituted the value and wrote ! = ! on the
blackboard. Kaya said to the class, “someone help him out, what is it?” Raul said it is not true.
Kaya responded, “It’s not true. What is it? What is the left hand side?” Kaya again guided Raul
to evaluate both sides of the equation. Kaya said that this card could not be placed in the “always
true” column. Kaya remarked, “I really liked Carl’s thinking, it is the same number, they are both
fractions, a lot of times things are commutative, but not necessarily fractions...Is it sometimes?
Can we think of one where it does work?”
Julia responded with “x equals zero.” Kaya did not expect that response as she paused
and frowned at the class. Kaya responded to the class about how they (referring to her actual
students) had not previously discussed the mathematical idea of dividing by zero. Kaya decided
not to use Julia’s suggestion and asked the class for another value that would make the equations
always true. The math methods instructor called a timeout and asked Kaya, “Do you think your
students are going to suggest zero? And what are you going to do if they do? If I was a student
who suggested zero, that would have been an unsatisfying explanation” Kaya was unsure what to
do in this situation. The instructor further elaborated, “It’s okay of you are going to table that
one, but you need to think carefully how you are going to table it.” The instructor offered a few
ideas to Kaya how she may want to respond in that situation. In particular, the instructor said,
“You can say we are going to put that one to the side, I am going to make a note, and we will

158
come back to talk about that one.” The instructor further elaborated that at times during the
sorting task discussion, it may be necessary to ask the student to hold their thought, especially if
the student’s response was not moving the discussion toward the mathematical point. It was not
clear if Kaya was able to take this feedback up as she listened to the instructor and then resumed
rehearsing.
Kaya wrote “x = 0” off to the side of the column and asked the class for an example that
would make the expressions equivalent. Raul responded with “x = 6.” Kaya decided to call on
Victor to explain what happens when the value “six” is substituted for x in the equations. Victor
explained that both sides of the equation are equal to one. Kaya then asked, “I have one that
works, this one works, and one that doesn’t work. Where should it go?” Carl responded that the
card should be in the “sometimes true” column. Kaya agreed and drew an arrow on the
blackboard stating the card should be moved from the “always true” to the “sometimes true”
column. The exchanges between Kaya and the class for card #3 were primarily focused on
finding values that would support the “sometimes” categorization. Many of Kaya’s questions
were about student procedural understanding of substituting values into the equation.
Kaya was about to continue by eliciting another card when the instructor asked Kaya if
she planned on writing on the board during her student teaching enactment or if she planned to
move cards from one column to another. Kaya said that she planned on writing the equations on
the board. The instructor suggested that Kaya had a method to move the card and student work
from one column to the other. Kaya drew a circle around the equation and the student work with
an arrow pointing to the “always” column. Julia did not agree with Kaya’s method to circle the
equation and preferred that Kaya rewrite the entire work under the column the card was
categorized. The class then began an elaborated discussion about the different ways that Kaya
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could represent the cards and student ideas on the board. Ideas that were discussed included
using document camera to project the cards, larger versions of the sorting cards, 8 x 11 paper that
Kaya drew upon and taped to the board, and for Kaya to draw directly on the whiteboard. While
this discussion may have been important to the student teaching enactment, it took a substantial
amount of time during the rehearsal.
After the discussion about the logistics of displaying the cards and student work, the
instructor asked Kaya about her order of elicitation. The instructor said to Kaya, “You asked for
one example that was easy, and then moved right to one that was hard, or one that was
confusing. What was your thinking there?” Kaya responded that she was worried about time
constraints. Kaya said that in her class she has 4-5 table groups. She then stated her plan for
elicitation, “I want three groups to give me something easy (to sort) and two groups to give me
something hard.” The instructor followed up by saying that Kaya may want to elicit cards for the
categories in a different way. She directed Kaya to elicit the students to provide a card that they
were sure about for one of the categories (always, never, sometimes) at a time. Raul added that
Kaya might want to elicit for “always” first, then “never”, and finally “sometimes.” The
instructor agreed with Raul that the approach that he stated is important with two columns,
examples and non-examples. However, the instructor believed that was important to elicit cards
that students were sure about for each of the columns before cards they were not sure about.
During this discussion, Kaya nodded and looked around the room as the instructor and other
preservice teachers provided feedback, possibly indicating she was disinterested in the feedback.
Further, the feedback may have been more useful to Kaya if it occurred at the beginning of the
rehearsal during the first elicitation.
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Kaya listened to the conversation and then brought up another idea for discussion. She
said that she was thinking about taking out card #2, x + 6 = y + 6, since it was the only card
with two variables. Kaya explained that by taking it out, she could then focus students on the
graphical representation and the difference in slopes for the two equations. To provide an
!

!

example of her idea, Kaya pointed to left side of the equation for card #3, ! = !, and said that
!

this equation has a slope of !. The instructor agreed, but said that the left side is then equated
with a hyperbola on the right side. Kaya disappointingly asked, “How am I supposed to fit this
card sort into my learning objective, intro to quadratics and connecting it to linear functions?”
Carl advised Kaya that these cards were initially designed for identities and non-identities and
that she may want to redesign cards that are linear functions and non-linear functions. The
instructor agreed but says that since Kaya is enacting the sort in her student teaching placement
tomorrow, she may want to stick to these cards and her objective. The instructor stated, “Maybe
it doesn’t totally accomplish your learning objectives, but it does begin to expose students.”
Kaya then said that she is also hoping connect this sort to binomial expansion for quadratic
equations. “My...learning objective for this activity, tying it to my scope and sequence, is
allowing students to practice quadratic distribution.” At this point, it was becoming clear that
Kaya had many learning objectives and that content on the cards were not aligned with them.
The instructor further advised Kaya to suggest specific cards during the sort that may
expose them to the concept of quadratic functions. Other preservice teachers offered their own
ideas to connect the sorting task to her learning objectives. Julia suggested that while the sort
may not fit with the learning objective, the sort could be a very rich learning experience for the
students. The instructor added that the sort is important because it may allow Kaya to assess
student knowledge of linear and quadratic cards concepts. At the end of the discussion, Kaya
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stated that she would have preferred to conduct a sort on the concept of identities, but her
students don’t know what identities mean. The instructor suggested that identities might be
something that Kaya could discuss at the end of the sort. At this point, Kaya had many
unresolved issues in her rehearsal. The instructor and preservice teachers had suggested many
ideas for her sorting activity that may have pulled it in many directions.
The instructor then asked Kaya about her plan for closing the sorting task activity and if
she would like to rehearse that now. Kaya stated that the sort would come to a close with
students formally defining the categories always, never, and sometimes true in this context. Kaya
added that students would also connect these ideas to system of linear equations (parallel, same
line, intersect at one point). The instructor reminded Kaya that the content of her sorting task is
located in the equations and expressions branch of Algebra and that she is attempting to connect
this mathematical concept to functions. The instructor ended the discussion by saying, “I know
we didn’t get to do a lot of rehearsal, but it sounds like we talked about some important things.”
Kaya agreed and then mentioned how her cooperating teacher was not happy that Kaya would be
doing this sorting task in the classroom. The instructor responded, “Blame it on us.” Kaya then
brought up a conversation in which her cooperating teacher said, “I don’t know why they are
making you do this. Your class is not guinea pigs.” Kaya added that cooperating teacher believed
that students should not be introduced to a new way to learning this late in the school year. The
rehearsal ended after this comment.
Analysis of preservice teacher statements. To better understand the facilitation moves
that Kaya used during the rehearsal, I used the same methods of analysis described before to
examine her facilitation moves and student responses. Table 10 highlights the types of moves she
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used during the rehearsal and the substantive foci of the moves. In total, Kaya made 36
facilitation moves with 33 substantive foci labels.
Table 10
Type of move
Press
Restate/acknowledge
Inform/Tell
Elicit
Evaluate

Kaya’s Facilitation Moves in Rehearsal
Frequency
Substantive focus of move
18
Procedure
12
Representation
2
Student thinking/reasoning
2
Student error
2
Orienting students
Classroom management

Frequency
14
6
6
3
3
1

While the majority of the rehearsal time was spent discussing logistics and how the
sorting task activity fit into her learning objective, there were a few interactions where Kaya
rehearsed key performative aspects of teaching. During the first exchange with students, she
elicited a card from Julia that she was sure about. Kaya continued to press Julia for her reasoning
regarding why she believed the card was categorized as sometimes true. Kaya only pressed Julia
and no other preservice teachers about values that could be substituted into the equation to make
each side equivalent. Kaya took the same approach during the next exchange with card #3. She
pressed the students for their reasoning based on substituting values that make the statement true
or not. Kaya ended up only eliciting two cards in the entire sort with much of her attention
placed on pressing students for their procedural understanding. There were a few student errors
!

!

that surfaced during the rehearsal around #3, ! = !. In particular, the issue of substituting the
value of zero was never resolved. Kaya clearly stated why the two cards were categorized in the
“sometimes true” category but was not able to elicit cards for the other two categories.
Kaya did not have many opportunities to rehearse key aspects of leading a whole-class
discussion. The lack of opportunity to rehearse may have stemmed from the multiple learning
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objectives she hoped to meet with the sorting task. She tried to map the mathematical concept of
equivalent expressions and identity onto linear functions and systems while connecting these
concepts to quadratic equations and binomial expansion. While each of these concepts could
feasibly work for conducting a sorting task, the combination of all of them in one activity
became the topic of discussion during the rehearsal, rather than Kaya actually working on
aspects of leading a whole-class discussion. In particular, Kaya was not able to display multiple
card representations to help the students differentiate what it meant for equations to be always,
never, or sometimes true. Additionally, with an unclear mathematical point, Kaya was unsure
that the content on the cards reflected what she hoped students learned during the discussion. At
one point, Kaya asked the math methods instructor if she should eliminate one card because she
wanted to connect the lesson to linear systems. The instructor responded that many of the cards
in the set would not be a good fit for linear systems sort. Carl said that it might be worthwhile to
change the objective of the sort and the content of the cards; however, Kaya and the instructor
were hesitant to change the objective and content since the sorting activity was the following
day. The rehearsal may have been an opportunity for the Kaya to correct the activity for the next
day’s enactment.
There may have been tension in what Kaya hoped to accomplish, the requirements of the
assignment, and her cooperating teacher’s feelings toward the sorting activity. At the beginning
and at the end of the rehearsal, Kaya mentioned how the cooperating teacher thought that the
sorting activity was forced onto the school curriculum. To appease the cooperating teacher, Kaya
stated that one lesson objective was to connect the unit on linear systems to the upcoming unit
quadratics and binomial expansion. To meet the class requirements, she designed a sort on
equivalent expressions and attempted to connect it to linear systems. Unfortunately, the rehearsal
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ended up stalling and Kaya did not have many authentic opportunities to practice important
instructional moves for leading a whole-class discussion.
Math methods instructor feedback analyses. To gain an in-depth look at the role the
math methods instructors played during the rehearsal, I used video coding software to examine
the frequency of the types of feedback and the substantive focus of the feedback (see Table 11).
Table 11
Type feedback
Directive feedback
Evaluative feedback
Facilitates discussion
Scaffolds enactment

Instructor Feedback during Kaya’s Rehearsal
Frequency
Substantive focus of feedback
3
Process/content goals
1
Representation
4
Student thinking/reasoning
0
Manage timing
Manage space
Procedure
Student error

Frequency
5
3
3
2
2
1
1

The math methods instructor did not scaffold the rehearsal enactment with student ideas
or misconceptions, rather acted as a coach to provide directive feedback and facilitate
discussions. The instructor provided feedback 8 times in the entire rehearsal. While some of the
exchanges with the instructor were about the interaction between student ideas, pedagogy, and
content, the majority of Kaya’s rehearsal was spent trying to make sense of how the multiple
learning objectives fit with the sorting task activity. The math methods instructor did not
gradually increase the authenticity or the cognitive demands of leading a whole-class discussion,
two key characteristics of the Grossman et al. (2009) framework.
Throughout the rehearsal, the initial feedback given by the instructor turned into larger
discussions about the non-performative aspects of leading a whole class discussion. The
conversations included how to best display the cards, the content of the handouts that
accompanied the cards, and the tension that Kaya felt between the demands of the math methods
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class assignment and her cooperating teacher. As a result of Kaya’s rehearsal did not provide her
with many opportunities to rehearse and receive feedback on interactional aspects of leading a
whole-class discussion. Many of the exchanges during Kaya’s rehearsal related to logistics and
lesson objectives could have been addressed prior to the rehearsal.
Table 11 indicates that Kaya received limited feedback on the key characteristics of
leading a whole-class discussion. While Victor and Julia had 43 and 25 substantive foci labels
attached to the feedback codes respectively, Kaya’s substantive foci only had 17 labels. Kaya
only had a few opportunities to receive feedback on responding to student thinking/reasoning,
one of the major practices in leading a whole-class discussion. By having only one instructor
present may have limited the frequency and the type of feedback that Kaya received during the
rehearsal. Additionally, Kaya did not receive much feedback from the instructor that she would
immediately try out during the rehearsal. The feedback from the instructor and other preservice
teachers may have further confused Kaya before she enacted the sorting task discussion in her
student teaching placement.
Enacting the Sorting Task Activity in the Student Teaching Placement
In this section, I first describe the context of the student teaching placement by providing
characteristics of the classroom setting, Kaya’s instructional style, and students’ prior knowledge
coming into the sorting activity. I discuss the classroom setting and Kaya’s instructional style by
drawing upon observation notes from the classroom visits (5 observations) that I made during
second semester. Next, I will describe the interactions between the Kaya and the students during
the enactment of the sorting task activity. Finally, I present video coding software analysis and
discuss trends in the nature of facilitation, student responses, and other aspects that may have
influenced the enactment.
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School and classroom context. Kaya’s enactment of the sorting task activity took place
in an10th grade, Algebra 1 classroom. The high school that Kaya taught in has approximately 930
students. The ethnic background for students at this school are 37.4% Latino, 26.1% Asian,
13.5% African-American, 8.8% White (Not Hispanic), and 14.2% other (School Accountability
Report Card, 2012-13). About 45% of the school’s student body are designated as English
Learners. The high school has a 73% graduation rate. The school has a rotating block schedule
format in which classes meet 2 times a week for one and a half hours and meet one time for one
hour. Kaya taught the 5th period class and supported her cooperating teacher’s other classes. The
10th grade students in Kaya’s class did not pass Algebra 1 the previous year and were repeating
the course.
Kaya was given the opportunity to take over the class from her cooperating teacher early
on during first semester. During my observations in Kaya’s class, the cooperating teacher sat in a
desk near the front of the room. He took notes and helped facilitate small group work sessions
when students needed additional help. The cooperating teacher helped Kaya develop the
structure and instructional format for the class. In particular, the cooperating teacher is a
proponent of small group activities.
At this high school, the teachers aimed to implement certain elements of a cooperative
learning structure called Complex Instruction. The complex instruction format aims to engage in
engage students to communicate with each other while learning with specific classroom norms
and group roles. In my five observations in the class, I noticed that Kaya structured class for
students to work in small groups rather than in a large group discussion. When Kaya led the class
through notes, she posed questions to the entire class. Students did not raise their hands and
would respond by calling out answers. Kaya spent a large portion of class trying to keep students
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on task and managing their behavior. The time Kaya spent on classroom management seemed to
hinder some of the learning activities.
Leading a whole-class discussion. Seventeen students were in the class the day of the
sorting task activity enactment. The students sat at six different tables in groups of two to four
students per table. The cooperating teacher was positioned at front of the class in a desk taking
notes on his computer. The “Do Now” beginning activity was projected on the screen at the front
of the class. Students were instructed to use the “box method” to distribute four different
expressions. Over the past week, the students in the class had been learning about linear systems
of equations. In particular, they examined how the slope and y-intercepts in two linear equations
determined the number of intersections/solutions (0, 1, infinite) between them.
As the bell rang, Kaya assigned reward points to students who started the “Do Now”
activity. Since not one student had begun the activity, Kaya declared to the class, “No one is
getting points today.” After the announcements on the loud speaker, Kaya went over the
distributive property problems by writing on the binder paper under the document camera.
Students were instructed to follow along by writing notes in their notebook. While going over the
problems, Kaya directed questions to the class and a few students responded out loud with
answers and the methods they used to distribute the expressions. About half the students
followed along while Kaya led this activity and the other half were having conversations within
their groups.
To set-up for the sorting task activity, Kaya told the students that they would be doing
something different in class that day. She asked the students to write in their notebooks the
heading of the next activity, “Always, Sometimes, or Never True vs. 1,2,0, or Infinite solutions.”
Kaya went over three examples with the class reviewing concepts they covered earlier in the
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week on linear systems and number of solutions. In anticipation of the sorting task activity, Kaya
did not write two separate linear equations (y = 2x + 3, y = 2x + 5), but set each of the linear
equations equal to each other in one equation (e.g. 2x + 3 = 2x + 5). Kaya demonstrated three
examples under the document camera, where she connected the number of solutions to the
“always, sometimes, never” sorting task activity. As she went over the problems, the class
responded out loud whenever they had an answer. Instead of focusing on the slope and yintercept, Kaya elicited values to substitute in for x that would make the statement true. Next to
each of the three examples, Kaya wrote, “no solution = never true”, “infinite = always true”, and
“one solution = sometimes.”
To launch the sorting task, Kaya gave each group a sheet of paper with three columns:
always, sometimes, and never true. She also distributed the sorting cards and instructed students
to sort the cards into these three categories within their groups. After five minutes, Kaya quieted
the class and asked, “Can someone give me one that is always true.” Daniel (pseudonym)
responded from the back of the classroom that he had a card. He offered card #6, 2(x + 3) =
2x + 6. Kaya taped the card to the front board and then pressed Daniel on why this card was
always true. During the interaction, Kaya tried to keep other groups quiet and to listen to
Daniel’s reasoning. Daniel said, “Because the lines are infinite.” Kaya pressed Daniel about his
understanding of infinite solutions, “How do you know the lines are infinite?” Daniel explained,
“It’s the same line. If you switch them around, the lines will be the same.” Kaya continued to
press Daniel on how to distribute in order to have the same equation on both sides, “How do you
change them around?” Daniel was not sure, so Kaya drew two arrows on the board to indicate
that the “2” could be distributed (Figure 29). During this exchange with Daniel, many of the
other students were having off-topic conversations within their group. Kaya drew a box next to
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the card example and asked another student, Tony, to explain how to distribute using the “box
method.”

Figure 29. Picture of box method and distributive property
As Tony explained how to distribute, Kaya continued to try to get the entire class to stay
engaged with the whole-class discussion. In response to Tony’s explanation, Kaya wrote
2x + 6 = 2x + 6 and added “always” under this example. While Kaya made the connection
during the set-up activity, she did not make it explicit in this example that equivalency is
categorized as “always.”
Kaya then said, “Table 1, since you want to talk so much, tell me one that is sometimes
true.” Tony suggested card #1, x − 6 = 6 − x. Kaya placed the card on the board and read the
statement on the card out loud. She then pressed Tony for his reasoning about why he
categorized the card as sometimes. Tony did not know, so Kaya turned her attention to the entire
class for why this equation is categorized as sometimes true. Daniel responded, “Do you want us
to tell you about the lines?” Kaya approved of his thinking, and Daniel stated, “The lines only
touch like one time.” Kaya pressed Daniel again on his understanding of how he knows the lines
only intersect at one point. Daniel remarked that the slopes in the equations are different,
“Because, like, two different slopes or something?” Kaya agreed and said, “One has a slope of x
and one has a slope of negative x.” Kaya then followed up by asking, “What can I put in here to
make it equal?” Daniel incorrectly suggested that putting in the value of “three for x” will make
the equations equivalent. Kaya substituted in 3 for x, and said that three is not equal to negative
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three. “That doesn’t work. However, what about 6?” Without hearing student feedback, Kaya
decided to explain the process of substituting x with 6 and solving for each side of the equation.
She showed that the right and left sides of the equation were equal. Kaya then wrote
“sometimes” under this card since there was one example that was true and one example that was
false. Again, this connection between categorization and equivalency was not made explicit.
Kaya elicited students at table 3 for a card that was categorized as “never true”. Jimmy
!

!

offered card #3, ! = !. Kaya pressed Jimmy on why he categorized this card as “never true.”
Jimmy said that he did not know and requested that Kaya call on a different student. Multiple
students called out their reasoning when Kaya acknowledged Daniel’s response. He explained,
“They are parallel and they never touch.” Kaya proposed an example that disproved Daniel’s
reasoning, “What about if x equals 6?” She said that if 6 were substituted for x, the equation
would be true. Kaya then showed that substituting the value of 3 for x would result in an
equation that is not true. Kaya summarized by saying that if one value works and the other did
not, the card should be categorized as “sometimes” true and instead of “never true.”
Kaya told the class that they still needed a card for the “never true” category. Daniel
declared that card #14, x + 1 x + 4 = x ! + 14, is never true. After Kaya pressed Daniel on
his reasoning, he said, “Because the lines never touch?” Kaya continued to press Daniel on his
understanding of why they never touch, and he said that he did not know why. Kaya then asked
the class about the shape on the right side of the equation. Teresa said that the shape is a
“parabola.” Kaya drew a generic parabola on the board and agreed. At this point, Kaya decided
to end the rehearsal. She remarked that the activity was taking too long and then asked the class
to take out the card #12, x ! − 1 = x + 1 x − 1 . Kaya closed the rehearsal without a final
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statement about the mathematical point of the discussion. Kaya began a new activity on
expanding binomial expressions.
Analysis of the enactment. To better understand the Kaya’s facilitation moves during
the enactment in her student teaching placement, I used the same methods of analysis described
in the section on rehearsals. For each of the exchanges between the teacher and student, I
examined both of their statements made during the student teaching enactment. Table 12
provides the frequency of the types of facilitation moves and the frequency of the substantive
foci of the moves.
Table 12
Kaya’s Facilitation Moves in Student Teaching Placement
Type of move
Frequency
Substantive focus of move
Press
20
Representation
Restate/acknowledge
10
Procedure
Inform/Tell
7
Student thinking/reasoning
Elicit
4
Classroom management
Student error

Frequency
23
8
5
5
3

During the enactment, Kaya elicited, discussed, and categorized three card
representations with the class. The fourth card that she elicited was never categorized. Kaya
made 41 facilitation moves with 44 substantive foci labels. Kaya most used facilitation move
was to press her students. She pressed them for their procedural understanding of how to
substitute values into the equations and for their reasoning for categorizing cards.
Kaya ordered her elicitation by first asking for an “always true” card, then a “sometimes
true”, and finally a “never true” card. During rehearsals, Kaya had used a different approach,
eliciting cards by “sure” and “not sure.” The math methods class had a conversation at the end of
Kaya’s rehearsal on the different approaches to eliciting cards and ways to order the elicitation.
Kaya had remarked during rehearsal that she hoped to elicit three card representations that
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students were sure about and then elicit a few cards that students were not sure about. During
math methods class, the preservice teachers and math methods instructors offered their opinions
on the affordances to elicitation order. During the enactment, Kaya elicited for one card in each
category, but students ended up suggesting one card for the “always” category and two cards for
“sometimes” category.
During the enactment of the sorting task activity, Kaya directed her statements toward the
class 11 times and individual students 17 times. The students in her class did not raise their hands
to speak, but were allowed to respond out loud when they had an idea. Out of the seventeen
students in her class that day, only four student statements were recognized during the discussion
(Daniel, Tony, Jimmy, and Teresa). Teresa made one comment at the end of the rehearsal about
the right side of the equation representing a quadratic function. Jimmy suggested a categorization
for a card, but was not able to provide justification. Tony also offered a card for categorization
and explained how the “box method” of distributing within an expression. Daniel made all of the
other major student statements during the enactment.
The majority of the enactment consisted of interactions between Kaya and Daniel. While
Kaya tried to get other students involved, but Daniel was the most engaged and vocal student in
the class. During the interactions with Daniel, Kaya pressed him on his reasoning of why cards
were categorized as either always, sometimes, or never. After it was suggested that a card be
placed in a certain category, Daniel would connect that category to linear systems concepts
(parallel, intersect at one point, and same line) they had learned during the set-up activity. For
!

!

example, Daniel said that card # 3, ! = ! was never true because the lines were parallel. In this
case the lines were not parallel. Since the initial categorization was said to be never true, Daniel
connected the “never true” card to parallel lines. To press students on their understanding of
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categorizing cards, Kaya asked students for values that would show that the equation was
equivalent or not equivalent. After realizing that students were not able to accurately suggest
values that resulted in true and untrue statements, Kaya provided the values. She then asked
asked the class to call out what would happen when the values were substituted. Finally, once the
statements were displayed on the board, Kaya wrote their categorization beneath the work. It was
not clear if the students were able to connect the categorization to the work above it.
Kaya did not explicitly tell her students at the beginning of class the mathematical point
of the sorting task activity. The class was structured with four learning objectives. The “Do
Now” activity was designed for students to use the distributive property. The set-up activity was
designed for students to make a connection between the number of solutions in systems of linear
equations and the sorting activity categorization. The sorting activity had students categorizing
equivalent expressions by truth. Following the sorting activity, students were asked to multiply
binomials to preview the unit on quadratic functions. Although the four learning objectives were
linked together, having four learning objectives in one lesson may have confused the students.
Furthermore, students did not have a clear picture of what Kaya hoped they were to learn from
the sorting activity.
During the enactment, Kaya had to ask the class multiple times to remain quiet so the
discussion could take place. Students in the class were not used to this instructional format and
many did not engage. Kaya ended the enactment abruptly as she remarked that it was taking too
long. Another reason that Kaya may have ended the enactment is that she believed that students
would not be able to categorize the card #14, x + 1 x + 4 = x ! + 14, by substituting values
for the x-value and evaluating each side of the equation.
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“Also, not only is this one hard for the plug and chug (substituting and evaluating
values), it’s also hard talking about graphical intersections, knowing that these are both
parabola... because I did plug and chug and then I did lines, and then I was like “I have
no idea what I'm doing for this one,” especially since it wasn’t the one I thought it was
going to be so I was just like ‘whatever.’ But, I mean, and you know we always talk
about like if things aren’t working, switch it up… drop anything and everything and do a
different activity.”
In the interview excerpt, Kaya described how she was unsure how to guide her students to
categorize this card. Kaya had inserted quadratic function cards with the intention of connecting
the cards to her next learning objective. However, by including the quadratic functions the card
sort, it may have confused the students. While creating ambiguous cards are an important aspect
of the card sort activity, the quadratic cards may not have engaged students in the way Kaya
hoped.
Connections between Rehearsals and Student Teaching Enactments
In this section, I discuss how rehearsals influenced Kaya’s enactment of the sorting task
discussion in the student teaching placements. Table 13 provides a comparison of the frequency
of types of facilitation moves and the substantive foci of the moves in both the rehearsal and
enactment. The table highlights some of the similarities in types of facilitation moves and the
substantive foci of the moves of the sorting task discussion between the two settings. However,
there were some differences. In the enactment Kaya told her students (rather than elicit) more
than she did during the rehearsal. Kaya may have felt more inclined to tell due to the lack of
student involvement and classroom management issues that she encountered in the enactment.
Further, a few differences in the substantive foci of the facilitation moves between the settings
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may indicate that Kaya’s rehearsal may not have provided a fully authentic approximation for the
enactment in her student teaching placement.
Table 13
Frequency of Kaya’s Facilitation Moves in Rehearsal and Student Teaching Placement
Rehearsal Enactment
Rehearsal Enactment
Type of move
Substantive focus of move
Press
18
20
Procedure
14
8
Restate/
12
10
Representation
6
23
acknowledge
Inform/Tell
2
7
Student thinking
6
5
Elicit
2
4
Student error
3
3
Evaluate
2
0
Orienting Students
3
0
Prior knowledge
1
0
Classroom management
1
5
Kaya’s view of the connection between settings. Following Kaya’s enactment of the
sorting task in her student teaching placement, I interviewed her to understand how she viewed
the connection between the rehearsals and student teaching enactment. In particular, I asked her
about the experiences and information sources she drew upon for enacting the sorting task
activity. I describe how the feedback and exchanges with the math methods instructors provided
particular kinds of opportunities for Kaya to learn about facilitating a discussion and how she
took up their feedback in their student teaching enactments.
When asked about the influences on her student teaching enactment of the sorting task,
Kaya initially remarked, “I think the rehearsal really helped me think about misconceptions,
think about errors, think about things that would come up.” Kaya discussed how the rehearsal
made her more aware of the difficulty level of some of the cards that she had designed for the
sorting task activity. However, she commented that she decided to use the cards she developed
rather than change them since she believed that the students would not choose the cards that were
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more difficult to categorize. Further, Kaya explained that she was interested in challenging
herself as a teacher.
The thing about this task was that I knew that there was a lot of cards that probably would
have come up, or were really, really challenging, and I think that I didn’t take them out
and I kept them in because I wanted to have a challenge. I feel like a lot of students will
go to the one they know first, and I liked that, and because this task wasn’t to have
students finish, then keeping those cards in wouldn’t hurt because some students
wouldn’t go there, or some students who wanted to be challenged couldn’t go there and
try that.
Prior to the student teaching enactment, Kaya was confident that she knew the cards that
her students were going to select for discussion. However, during the interview, I asked Kaya
!

!

about the card, ! = ! that was suggested by a student during the student teaching discussion. This
card was discussed in detail during the rehearsal, since Kaya was not sure how to respond if a
student evaluated the equation by substituting zero for 𝑥. In the interview, Kaya commented that
she was surprised that this card was suggested, but she had a plan for how to respond.
“I didn’t anticipate this happening because they always tell me how much they hate
fractions, so I thought like “you're not going to choose the fraction one.” Another thing,
so yeah, it was nice that I had rehearsed that so I knew that zero would be a problem.”
In the response by Kaya above, she explained how the rehearsal allowed her to see how this card
could bring up mathematical ideas that students would struggle with and perhaps move the
discussion away from her mathematical objective. Using her experience from rehearsals, Kaya
provided values to substitute in for x.
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Another practice that emerged during the student teaching enactment that may be
connected to rehearsal was the method in which Kaya substituted values in for variables.
Possibly drawing upon the advice the math methods instructor, Kaya clearly wrote out each step
of the substitution. While this may have been trivial feedback during the rehearsal, it may help
students understand the approach that Kaya took to categorize cards as always, sometimes, or
never.
Kaya did not believe that the rehearsal provided an authentic setting that reflected the
students in her classroom. In particular, in her student teaching placement her students were
often not engaged in the lessons and Kaya spent a lot of time managing classroom behaviors.
Kaya was frustrated by the lack of opportunities to practice authentic interactions. Kaya
remarked:
“So I think the rehearsal is great, but it’s a bunch of people that know math and are
already engaged. My biggest problem with that class in general is that my class is not
generally engaged and although the material might be super exciting and fun, like if you
have issues going on outside of school period, like nothing is going to get you engaged.”
In the interview, Kaya remarked that she would have about three students in her class that would
have acted similarly to how the preservice teachers responded during in the rehearsal. During her
student teaching enactment, Kaya seemed to be conducting the sorting task discussion with only
a few select students and in particular only one student, Daniel, was engaged with the lesson. In
her interview following the enactment, Kaya discussed the ending:
“I felt like a lot of students weren’t paying attention anymore. I didn’t like that (Daniel)
was the only one talking. (Daniel) commented on each one of these, which was really
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great, but at the same time, the fact that I'm only getting a certain people participating
means that the whole class is not engaged.”
Additionally, Kaya did not find the feedback during the rehearsal particularly helpful in
determining the cards she should use for the activity. Furthermore, Kaya was disappointed that
during the rehearsal she only had the opportunity to discuss only a few cards and was not able to
move towards the mathematical point. She commented:
“And I think I was having a lot of trouble with what cards to keep in, what cards to take
out, or like… because a huge thing for me is perseverance, and the fact that this rehearsal
was like, stop in the middle and don’t finish really was strange to me, and I wanted the
rehearsal to help me out, figuring out how do I get to a learning objective if they're not
even finishing. And they're not… nobody’s getting to the same place. Them being in one
group, like, we’re going over three cards, but nobody’s going to have the same answer.”
Finally, Kaya did not see how the sorting task activity fit into her objectives and teaching style.
Kaya commented that she did not typically lead whole-class discussions in her class. She
approached the discussion of the sorting task activity as an “experiment” and she was going to
try to connect the activity to her overall learning objectives. 	
  
Yeah. I mean I think I was struggling because there are kids who are like “this is an
experiment,” and I was like “okay, whatever,” and then at the same time I’m really trying
to tie it in to what I'm trying to do. I don’t know, like having a day where we have an
activity that has nothing to do with what we've been doing seems crazy.”
My view of the connections between settings. The biggest obstacle that Kaya may have
faced during both the rehearsal and student teaching placement enactment of the sorting task
discussion was the disconnect between the math methods course’s assignment and her class’
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objectives. In particular, the multiple learning goals that Kaya set out to accomplish may have
been based on the requirements for the math methods assignment and her cooperating teacher’s
demands. During the rehearsal, Kaya mentioned her cooperating teacher’s displeasure in Kaya’s
math methods class assignment. The tension that resulted from the demands from both settings
forced Kaya to try to incorporate too much in her discussion. Kaya’s goals to connect linear
systems of equations to equivalent expressions to quadratic equations and binomial expansion
may have been a result of the university and fieldwork influences. As a result of the disconnect
between the learning objectives and sorting task activity, Kaya had limited opportunities to
practice and she was frustrated with the feedback that she received in the rehearsal. Her rehearsal
focused on very few interactional aspects of leading a whole-class discussion and was highly
inauthentic. With many obstacles to overcome before her enactment in her student teaching
placement, Kaya was set up for failure. As a result, Kaya did not reach any of her learning
objectives and she did not conduct generative discussion in her student teaching placement.
Summary
In this final section, I summarize the results and synthesize the trends from each of the
case studies based on the research questions that guided this study. First, I discuss the findings
from the math methods course and how the preservice teachers and instructors rehearsed leading
a whole-class discussion. Next, I present results about the preservice teachers’ enactment of the
sorting task discussion in their student teaching placements. Finally, I discuss how the preservice
teachers and I viewed the connection between the two settings.
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Research Question 1 – How do preservice teachers and teacher educators rehearse high
leverage practices in the math methods course?
There was much variability in how the three preservice teachers rehearsed the sorting
task discussion with the math methods instructors and other preservice teachers. In particular, the
preservice teachers differed in the clarity of the mathematical point of their discussion,
opportunities to rehearse the essential parts to leading a whole class discussion, the substantive
foci of their moves, and the type of feedback they received from the math methods instructors.
During the fifth week of the math methods class, the instructor modeled a sorting task
activity using equations and non-equations. The following week, the preservice teachers chose
the mathematical content for the discussion of their sorting task activity. Victor’s sort was based
on quadrilaterals, Julia’s on measures of central tendency, and Kaya’s on systems of linear
equations. Along with determining the content of the activity, the preservice teachers were to
develop a clear mathematical point that they hoped the discussion would reach. Victor’s
mathematical point was for his students to collectively develop a definition of a quadrilateral.
Julia’s mathematical point was for her students to develop a conceptual understanding of the
different measures of central tendency. Kaya’s mathematical point was to connect linear systems
of equations to equivalent equations and preview the next unit of quadratic equations and
binomial expansion. This research indicates that the alignment of the mathematical point of the
discussion, the content of the sorting task activity, and the activity itself may contribute to the
success of the discussion. Similarly, misaligned mathematical point and content with the sorting
task activity may have negatively impacted how the preservice teachers and math methods
instructors rehearsed the high leverage practice leading a whole-class discussion.
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To examine opportunities to rehearse key aspects of leading a whole class discussion, I
looked at the frequency of facilitation moves made by each of three preservice teachers (Table
14). Victor and Julia had a similar number of opportunities to make facilitation moves during
their rehearsals while Kaya had far fewer opportunities.
Table 14
Preservice Teacher Frequency of Facilitation Moves in Rehearsal
Victor
Julia
Kaya
Type of move
Restate/acknowledge
22
17
12
Press
20
18
18
Elicit
6
8
2
Hold thought
4
0
0
Evaluate
2
5
2
Inform/Tell
2
10
2
Total
56
58
36
Victor had a clear pattern to his facilitation style in which he elicited cards, pressed
students on their reasoning, and then restated/acknowledged their ideas about the quadrilateral.
Victor continued to press “students” until he had multiple student ideas and then would move
onto another card representation. Although, Julia had a similar number of facilitation moves as
Victor, her facilitation style did not have a clear pattern. This may be due to the feedback that
Julia received during the rehearsal. In particular, Julia’s rehearsal was stopped multiple times to
discuss the ambiguity in the cards and how to best guide students to correctly categorize the
cards. Victor’s rehearsal had a rhythm of elicitation, response, categorize, mixed in with
intermittent instructor exchanges that provided specific feedback on his interactions. Julia’s
rehearsal was spent in discussion about how to best navigate student ideas, content, and
pedagogy in the sorting task activity. Kaya had the fewest number of opportunities to practice
facilitation moves for leading a whole-class discussion. The majority of her rehearsal was spent
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discussing how to align the sorting task with the learning objectives and about ways to display
student ideas and cards. Kaya’s rehearsal could be characterized as a planning session rather than
a rehearsal.
The sorting task was designed for preservice teachers to primarily elicit and respond to
student thinking, press students for reasoning, and orient students to each other’s thinking while
steering the class towards a mathematical point. There was much variability in the frequency of
the substantive foci in the moves that each of the three preservice teachers made (Table 15). In
particular, Victor’s moves were most aligned with objectives of the sorting task assignment
(representation, student thinking/reasoning, orienting students). Julia had fewer substantive focus
facilitation moves than Victor and Kaya had substantially less than both of them. This trend
follows the pattern described above with Kaya having fewest opportunities to rehearse key
teaching moves. The disparity in the frequency of substantive foci moves for each preservice
teacher indicates how often the preservice teacher was able to practice facilitating key aspects of
leading of whole class discussion. For example, Victor and Julia had multiple opportunities to
respond to student reasoning while Kaya did not. Additionally, the substantive focus of fourteen
of Kaya’s facilitation moves was on pressing the students in the rehearsal on their procedural
understanding of substituting values into the equation.
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Table 15
Preservice Teacher Frequency of Substantive Foci in Rehearsal
Victor
Julia
Kaya
Substantive focus of move
Representation
32
24
6
Student thinking/reasoning
20
15
6
Student error
7
15
3
Orienting students
6
3
3
Connect ideas
2
0
0
Assessing understanding
2
1
0
Classroom management
1
1
1
Procedure
0
1
14
Student engagement
0
2
0
Total
70
62
33
The rehearsals also varied in how the math methods instructors engaged with the
preservice teachers. Table 16 compares the frequency of the types of feedback the math methods
instructors provided each preservice teacher during the rehearsal. The table indicates that Victor
received the most feedback from the math methods instructors. Having only one instructor
present during the rehearsal for Julia and Kaya may have influenced the nature and frequency of
the feedback. Victor may have benefited by having two instructors as it may have allowed him to
receive different kinds of feedback. In particular, the instructors may have taken on distinct roles
(e.g. coach, student) and provided different types of student responses. Since Julia and Kaya both
missed the scheduled rehearsal date and rehearsed leading a whole-class discussion after the
completion of following week’s class, this may have influenced the authenticity of the rehearsal
enactment.
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Table 16
Feedback from Math Methods Instructors in Rehearsal
Victor
Julia
Type of feedback
Directive feedback
5
3
Facilitates discussion
4
5
Scaffolds enactment
8
0
Evaluative feedback
2
0
Total
19
8

Kaya
3
4
0
1
8

Both instructors during Victor’s rehearsal provided feedback often, as well as responded
with common student ideas and misconceptions. These actions by the instructors forced Victor to
work on his adaptive teaching skills in steering the class towards the mathematical point. For
both Julia’s and Kaya’s rehearsal, the math methods instructor did not scaffold the enactment
with student responses. Julia’s unclear mathematical point and unclear cards may have hindered
the instructor from scaffolding the enactment with student responses. Additionally, Julia’s
biggest need during her rehearsal was on guiding students to understand and categorize the cards.
The feedback that Julia received may have effectively prepared Julia to lead a whole-class
discussion. Kaya’s multiple mathematical objectives may have impacted the nature of the
feedback from the instructor and limited the opportunities to practice key aspects of leading a
whole-class discussion. In particular, the feedback Kaya received focused on connecting her
learning objectives to the sorting task activity.
In conclusion, Victor had the most generative rehearsal. He was able to practice key
aspects of leading a whole-class discussion with careful guidance from the math methods
instructors. Victor was able to use his mathematical point to determine the benefits of his
facilitation moves while the instructors used mathematical point to guide their feedback. Julia’s
had a similar number of opportunities as Victor to rehearse key aspects of facilitating a
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discussion. However, Julia’s unclear mathematical point and the ambiguity of her cards resulted
in a disjointed rehearsal, but may have provided her with the feedback needed to successfully
lead a whole-class discussion. Kaya attempted to facilitate a discussion with multiple learning
objectives. Kaya had the fewest opportunities to rehearse the relational aspects of the sorting task
discussion. The primary feedback that Kaya received was on trying to connect her learning
objectives to the activity and not on the interactional aspects of teaching.
Research Question 2 – How do preservice teachers enact the high leverage practices in
their fieldwork?
The three preservice teachers in this study enacted the sorting task discussion in their
student teaching placements within two days following their rehearsals in the math methods
class. In this section, I summarize how the preservice teachers facilitated the sorting task
discussion with their students. Additionally, I describe some of the influences that may have
afforded or constrained the preservice teachers in leading the whole-class discussion.
During Victor’s student teaching enactment, he elicited, discussed, and guided students to
categorize multiple cards and reach a mathematical point. Victor conducted two sorting task
activities in which students collectively developed a definition of a polygon and a quadrilateral.
Victor’s approach to facilitating the discussion was similar in both sorting activities. He first
elicited a card that students were sure could be categorized as an example. Victor then followed
up by pressing the class or the student on reasoning for the categorization. After her had a few
ideas that supported the categorization, he elicited one to two more examples. Victor’s methods
of facilitation allowed for many students to share their ideas as they formed their definitions.
When student ideas did not move the conversation towards the mathematical point, Victor asked
students to hold their thoughts and elicited more ideas. He restated, acknowledged, and pressed
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students while guiding them towards the mathematical point. Victor ended each of the sorting
tasks by explicitly stating the definition, or the mathematical point of the discussion. Throughout
the discussion, Victor’s students were fully engaged in the task and were excited to share their
ideas with the class.
Julia had a clear approach to how she facilitated the sorting task discussion. Although
Julia did not have a clear mathematical point for her lesson, the sorting task activity and Julia’s
facilitation brought up many rich conversations with her students. During the discussion,
students were able to communicate their ideas showing both conceptual and procedural
understanding of the different measures of central tendency. They were able to clearly justify and
provide reasoning for their ideas. As Julia facilitated the discussion by pressing, restating, and
informing students when necessary, the students were able to develop complex ideas about the
multiple representations of central tendency. Even though the cards surfaced much ambiguity
throughout the discussion, Julia was able to provide scaffolding to guide her students to correctly
categorize the cards. Julia took up the feedback and discussions during the rehearsal and adjusted
accordingly. Unlike her rehearsal, Julia was able to effectively respond to student thinking, and
connect student ideas to ultimately facilitate a generative discussion.
There were many factors that may have shaped the discussion enactments in the
preservice teachers’ student teaching placement. In particular, the tension between the
assignment objectives from the math methods course and the expectations from the cooperating
teacher was a major hurdle that Kaya faced and may have contributed to a fragmented
enactment. The four learning objectives in one lesson may have confused the students, as they
did not have a clear picture of what Kaya hoped they were to learn from the sorting activity.
Some of students in Kaya’s class were disruptive and many were not engaged with the task. The
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students’ unfamiliarity with the whole-class discussion format may have contributed to their
disruptive behavior. During Kaya’s student teaching enactment, Kaya elicited, discussed, and
categorized three card representations with the class. The majority of the enactment consisted of
interactions between Kaya and one student. Kaya attempted to involve other students in the class,
but was unsuccessful. Kaya’s enactment ended abruptly as she did not like the direction of the
discussion and the lack of engagement from her students.
In conclusion, Victor and Julia were able to facilitate generative discussions in their
student teaching placements. Victor used a methodical approach in which he elicited cards,
pressed for student reasoning, and guided students to categorize to collectively develop
definitions of polygons and quadrilaterals. Julia’s enactment used similar facilitation moves to
conduct a rich discussion about measures of central tendency. Her students formed complex
ideas to develop both procedural and conceptual understanding of each of the three measures.
Kaya was not able to facilitate a productive discussion. Many factors may have impacted her
unsuccessful discussion including expectations from the cooperating teacher, student behavior,
unfamiliar instructional format, and unaligned mathematical objectives.
Research Question 3a – How do preservice teachers view the connection between
enactment of high leverage practices in rehearsals and fieldwork?
In the interviews with the three preservice teachers following the student teaching
enactment, they were asked about the influence of rehearsals on their student teaching
enactment. The aim for the interview was to learn how preservice teachers viewed the
connection between the enactment of the sorting task discussion in rehearsals and in their student
teaching placement. In this section, I summarize some of the key findings from the interviews
with the preservice teachers.
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Victor had multiple opportunities during his rehearsal to engage in key aspects of leading
a whole-class discussion. The rehearsal may have contributed to his successful enactment the
sorting task discussion in his student teaching placement. During the interview, Victor discussed
how rehearsal was an essential experience that helped him in preparing for the enactment in his
student teaching placement. In particular, Victor mentioned that the rehearsal allowed him to
manage timing, develop a plan for eliciting types of cards, practice eliciting and responding to
student thinking, manage his body placement, orient students to each other’s thinking, and to
make productive moves that moved the conversation towards the mathematical point. Victor said
that the exchanges with the math methods instructors provided him gave him important feedback
on how to best respond to student ideas and misconceptions. In particular, the feedback allowed
him to understand when he should press students, orient students to each other’s thinking, ask
students to hold their thoughts, and when to reveal the mathematical point. Finally, Victor found
that the rehearsals were helpful in developing an equitable pattern of elicitation. In his student
teaching placement, he used his rehearsal experience and made an effort to have each student in
his class fully participate.
Although Julia had limited opportunities to enact key teaching practices during her
rehearsal, she viewed the rehearsal to have positively influenced her student teaching enactment.
After learning about the sorting task activity, she was very inspired to use the discussion format
in her class. Julia enacted the sorting task discussion twice in her student teaching placement
before the assigned enactment. By having two opportunities to engage her students in a sorting
task discussions prior to the assigned enactment, Julia may have felt more comfortable in
enacting the assigned discussion and allowed her to focus on her interactions with students. Julia
discussed how the rehearsal gave her an opportunity to learn about the variety of student ideas
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and misconceptions that she would have to attend to before enacting the activity in her
classroom. Julia said that the rehearsal brought attention to her unclear mathematical point and
how it was important to have a clear sense of the objective before enacting the discussion in her
student teaching placement. Julia commented that keeping the discussion aligned with her
objective during the student teaching enactment was particularly useful in how she guided the
discussion. Finally, the feedback from the instructor and the discussions with the math methods
class during rehearsal allowed for Julia to analyze the categorization of her cards and prepared
her for managing the student ambiguity that surfaced.
Kaya found parts of the rehearsal helpful, but found that her rehearsal did not allow for
enough opportunities to practice facilitating the discussion. Kaya discussed how the rehearsal
was effective in that it allowed her to experience a few ideas and misconceptions before she
!

!

enacted the discussion in her student teaching placement. For example, the card ! = ! surfaced
issues around dividing by zero. Kaya said that she guided students to substitute non-zero values
because of the rehearsal. Additionally, she remarked that the rehearsal allowed her to recognize
the difficulty level of her cards and the types of issues they may raise during the student teaching
enactment.
Kaya felt that the rehearsal did not provide an authentic experience and that the student
responses (from the other preservice teachers) did not adequately approximate the students in her
classroom. She remarked that only a few of her students would communicate or generate ideas
that were similar to the “student” ideas from rehearsal. Kaya was frustrated with the few
opportunities to practice and the type of feedback that she received. The majority of her rehearsal
was spent in discussion about the logistics of enacting the instructional activity and about how
the learning objectives connected to the activity. Further, Kaya did not see how the sorting task
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discussion would match with her school learning objectives. The expectations from the math
methods class assignment and the cooperating teacher resulted in Kaya trying to incorporate four
learning objectives in one activity. Due to the multiple factors that shaped the rehearsal
experience, Kaya did not have the opportunity to practice and examine key aspects of leading a
whole-class discussion in an authentic setting.
In conclusion, there was much variation to how the preservice teachers viewed the
connections between rehearsal and student teaching enactment. During each interview, all three
of the preservice teachers discussed that they believed that the rehearsal was particularly helpful
in learning how to respond to student thinking. However, the rehearsal provided different
opportunities for each preservice teacher to practice and receive feedback. Further, there were
variables that shaped the rehearsal and the opportunities for the preservice teachers to learn about
leading a whole-class discussion.
Research Question 3b – How do I view the connection between enactment of high leverage
practices in rehearsals and fieldwork?	
  
The rehearsal for Victor and Julia allowed for many opportunities to practice and receive
feedback on aspects of leading a whole-class discussion that helped them conduct generative
discussions in their respective student teaching placements. The type of feedback that they
received may have been the key difference between their rehearsals and Kaya’s rehearsal. In
particular, Victor and Julia both received specific feedback related to student thinking, pedagogy,
and content about leading a whole-class discussion that may have propelled them to skillfully
lead a whole-class discussion in their student teaching enactments.
The success of the preservice teachers’ rehearsal may have depended on the preparation
and planning done prior to the enactment. Julia and Kaya’s struggles during the rehearsal may
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have been in part due to the unclear mathematical point and lack of alignment with the sorting
task activity that they came into the rehearsal with. In Kaya’s rehearsal, there were limited
opportunities to practice and receive feedback on the interactive aspects of leading a whole class
discussion. Had the mathematical point and content aligned with the activity before the rehearsal,
this may have opened up opportunities for the Kaya to practice and receive specific feedback.
While Julia had limited opportunities to practice, she did have many in-depth discussions about
leading the whole-class discussion in relation to student ideas, pedagogy, and content.
Finally, many external influences also contributed to the success of a rehearsals and
enactments. In particular, the cooperating teacher played a major role in Kaya’s rehearsal. She
felt pressured to incorporate multiple learning objectives that may not have necessarily been a
good fit with the structure of the sorting task instructional activity. Additionally, other factors
that came up across each of the preservice teachers’ cases included student familiarity of
instructional format (e.g. large group discussion, direct instruction) preservice teachers
individual differences with regard to knowledge, skills, and frame of reference, and school
curriculum.
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CHAPTER FIVE
SUMMARY, LIMITATIONS, DISCUSSION, AND IMPLICATIONS
This chapter presents the summary, limitations, discussion, and implications of this
dissertation research study. The summary section provides an overview of the study, including
the rationale, purpose, theoretical framework, research questions, methodology, and summary of
the findings. The second section discusses the limitations of the study. The third section presents
a discussion on the findings of the study. The fourth and fifth sections provide implications for
future research and practice.
Summary of Study
The purpose of this dissertation research study was to examine how rehearsals could
serve as an important pedagogical approach to preparing preservice teachers. In particular, the
study investigated how preservice teachers learned high leverage practices for teaching
mathematics in their math methods class and then followed them into their student teaching
placements as they enacted the rehearsed instructional activity. Furthermore, I aimed to examine
the connections between rehearsals of high leverage practices in a math methods class and the
enactment of the high leverage practices in student teaching placements
The “pedagogies of practice in professional education” framework developed by
Grossman and colleagues (2009) guided this dissertation study as well as the learning process
that the preservice teachers underwent in the math methods course. As preservice teachers and
math methods instructors rehearsed high leverage practices in math methods classes they focused
on the performative aspects of teaching to better prepare them for the relational activities of
teaching (Grossman, Hammerness, & McDonald, 2009).
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This study also drew upon sociocultural theory as a framework to explore how preservice
teachers rehearse complex teaching practices as they participate in learning activities within a
community. Specifically, Vygotsky’s theory of the zone of proximal development and Lave and
Wenger’s theory of legitimate peripheral participation are drawn upon to examine how
preservice teachers learn about high leverage practices through social interactions in the math
methods class and student teaching placements. Additionally, Dewey’s theories of experiential
learning guided the learning process of preservice teachers as they integrated experience,
observation, and action in both the math methods class and in their student teaching placements.
Research Questions
This study addressed the following questions:
1. How do preservice teachers and teacher educators rehearse high leverage practices in the
math methods course?
2. How do preservice teachers enact the high leverage practices in their fieldwork?
3. What are the connections between high leverage practices rehearsed in the math methods
course and enactment of those high leverages practices in fieldwork?
a. How do preservice teachers view the connection between enactment of high
leverage practices in rehearsals and fieldwork?
b. How do I view the connection between enactment of high leverage practices
in rehearsals and fieldwork?
I employed a case study design to follow three secondary preservice mathematics
teachers in an urban teacher education program from their math methods course into their student
teaching placements. I used a combination of video documentation, observations, and interviews.
Through video documentation and observations of the rehearsals, I aimed to capture the
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preservice teacher’s use of high leverage practices, the statements and feedback from the teacher
educators, and an examination of the interactions between rehearsing preservice teacher and
other participants. Similarly, through the use of video documentation in the student teaching
placements, I examined how preservice teachers enacted the high leverage practices rehearsed in
their math methods class. Specifically, I examined the statements and actions made by the
preservice teacher and students in the classroom to understand if and how the rehearsed high
leverage practices were enacted in the student teaching placement. Through interviews
conducted with the preservice teachers following the observation, I explored how the preservice
teachers viewed the influence of the rehearsal process on their development of high leverage
practices.
The observations and video documentation in their student teaching placement took place
during second semester. I observed and videotaped all three preservice teachers in three phases:
1) at the beginning of the semester and 2) leading a whole-class discussion of a sorting task
activity and 3) near the end of the semester for a total of five observations each.
Summary of Findings
In this dissertation study, I investigated the connections between rehearsals of high
leverage practices in a math methods class and the enactment of the high leverage practices in
preservice teacher’s fieldwork placements. First, I examined how secondary mathematics
preservice teachers rehearsed leading a whole class discussion with math methods instructors.
The discussion was bounded by a sorting task instructional activity with content based on the
preservice teacher’s school curriculum. Then, I followed the preservice teachers into the field
where I examined how the preservice teachers enacted the sorting task discussion in their student
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teaching placements. After their enactment in the field, the preservice teachers were interviewed
about their views on the influence of rehearsal on their teaching practices.
Analyses suggest that there was substantial variation between the three preservice
teachers’ sorting task discussion rehearsals as well as the enactments in their classrooms. With
regard to rehearsals, the opportunities to practice key aspects of teaching, the type of feedback
they received from the one or two math methods instructors, and the authenticity of the rehearsal
all varied. Additionally, one critical difference with regard to the content of the rehearsal that
may have impacted the generative nature of the rehearsal was the alignment, or in some cases,
the lack of alignment between the mathematical point, content, and sorting task activity.
The way teachers enacted the sorting task discussion in their student teaching placements
also varied. In particular, the preservice teachers enacted the sorting task discussion in their
student teaching placements using unique facilitation styles. Specifically, Victor used a
systematic approach to facilitate the discussion. Victor demonstrated a clear pattern of eliciting
cards and pressing students that stayed consistent throughout the sorting task. Each facilitation
move he made was directed at moving the discussion toward the mathematical point. Julia’s
approach was different. The sorting activity cards and Julia’s facilitation style surfaced much
ambiguity for the students when it came to developing a conceptual understanding of the
mathematical point (three measures of central tendency). The ambiguity prompted a rich
discussion. While her mathematical point was not as clearly defined as Victor’s, her discussion
was quite productive. Kaya was not able to facilitate a rich discussion with her class. Only one
student was actively engaged in the activity. Kaya decided to stop the discussion early due to the
lack of student engagement. Other factors that may have contributed to an unsuccessful sorting
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task discussion including an unfamiliar instructional format, unaligned mathematical objectives,
cooperating teacher expectations, and student behavior.
Interview data revealed that the preservice teachers differed in how they viewed the
rehearsal influencing their student teaching enactment. While all three of the preservice teachers
believed that the rehearsal was particularly helpful in learning about and how to respond to
student thinking, they differed in their beliefs about the degree to which the rehearsal influenced
their teaching practice.
Victor found the feedback that he received from the math methods instructors especially
useful. In particular, the feedback helped him become more aware about how each facilitation
move he made related to the mathematical point. Victor also discussed the importance of the
rehearsal in developing his pattern of elicitation, managing his body, orienting students to each
other’s thinking, and knowing the right time to reveal the mathematical point. Julia reported that
the rehearsal helped clear up ambiguity with her cards and allowed her to better understand the
need for clear mathematical objectives. She also discussed the importance of rehearsal in
preparing her to experience how the discussion could go in many directions. Kaya did not find
her rehearsal particularly useful as she had limited opportunities to practice facilitating the
discussion and she viewed it as an inauthentic experience.
Each of the preservice teacher’s rehearsal experience likely influenced their enactments
in their student teaching enactments. Although Victor and Julia’s rehearsals were different in
what they practiced and the type of feedback they received, they both found the rehearsal to be
essential to learning about how to lead a whole-class discussion. Further, they both enacted
generative discussions in their student teaching placements that drew upon the interactions from
the rehearsal. While Victor and Julia found the rehearsal to be important in leading how to lead a
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whole-class discussion, Kaya viewed the rehearsal as inauthentic and the experience did not
provide the practice and feedback that she needed to learn about conducting a discussion.
Moreover, Kaya’s enactment in her student teaching placement had limited interactions with her
students as she was not able to conduct a generative discussion.
Limitations
The present study has limitations in the areas of sample size and researcher bias. These
limitations are discussed in relation to both case study design and validity of the results.
Sample Size
The first limitation in this dissertation study is sample size. The case study design
involved three preservice teachers enrolled in the teacher residency program. Given the small
number of participants in the study, the results are not generalizable to larger populations. In
particular, this study is not generalizable to preservice teachers enrolled in teacher preparation
programs. Additionally, teacher education programs differ with regards to time spent in the field,
the types of support from experts, opportunities to reflect on practice, and the integration of
coursework and fieldwork (Zeichner, 2010). However, while the findings presented from this
research are limited, it does provide support for further investigation into the used of rehearsals
in teacher education programs.
There are benefits to utilizing a case study design despite limitations. A case study design
calls for context-rich meaningful, and holistic account of the phenomenon (Miles, Huberman, &
Saldana, 2014). Yin (2009) defines a case study as an “an empirical enquiry that investigates a
contemporary phenomenon in depth and within its real-life context, especially when the
boundaries between phenomenon and context are not clearly evident” p.14. In this study, I
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described in detail the participants’ actions in both the math methods class and student teaching
placements. Triangulation among the methods and data sources produced similar conclusions.
Although the case study design employed only three preservice teachers, this study is
similar in sample size to others that have examined teacher practices in school settings (Ebby,
2000; Horn, 2010; Steele, 2001; Williamson, 2013). Additionally, the results from rehearsals are
consistent with Lampert and colleagues’ (2013) study that found that the nature of the rehearsal
varied depending on the type of instructional activity, how often the teacher educator intervened,
and the preservice teacher’s ability to perform the task. Preservice teachers were given multiple
opportunities to refine their rehearsal working on both the routine and complex aspects
simultaneously. Lampert et al. (2013) found that the rehearsal provided the opportunity for
preservice teachers to approximate and learn high leverage practices and develop adaptive
expertise for teaching. To further extend the generalizability of the findings to other contexts or
settings, additional studies should be conducted with larger sample sizes.
Researcher Bias
A second limitation of the study is researcher bias. As a secondary math teacher and
graduate student researcher, I brought my perspectives and bias to the study. However, I took
certain steps to retain relative neutrality. Using Miles, Huberman, & Saldana (2014), I used the
following procedures to combat researcher bias: (a) described study’s methods and procedures in
detail, (b) explicitly discussed the sequence of how the data was collected, analyzed, and
presented, (c) connected the findings from the study to the displayed data, (d) presented the
study’s methods clearly for any outsider to review and reanalyze, and (e) stated any personal
assumptions, values, or biases that may influence the study.
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A codebook with definitions was developed to aid in the video coding process.
Definitions of codes were based on decision rules following multiple iterations of analysis of
rehearsal and student teaching enactment videos. Following the coding and compiling of data, I
drew conclusions based on trends in the data and then confirmed results by triangulating data
sources. Additionally, reliability for video-based coding assessed through inter-rater agreement.
A trained doctoral student with knowledge of video-based coding independently coded two full
preservice rehearsal videos. Over 80% inter-rater reliability was met on the application of codes.
Observations in the Field
Five observations in the preservice teachers’ student teaching placements with one indepth analysis of the sorting task activity for each preservice teacher may not be enough data to
draw larger generalizations about the influence of rehearsals on student teaching enactments. I
was limited to only one assigned instructional activity given to the preservice teachers to enact in
their student teaching placements. It is unclear how rehearsals influenced other aspects of their
teaching and the long-term effects of rehearsals on teaching practice.
Studying the practice of teaching is complex. My aim in this study was to make
connections between what was taught in the math methods class and what was enacted in the
student teaching placements to ultimately understand what the preservice teachers learned.
However, there were many variables that were not the primary focus of this study (e.g.
cooperating teacher, preservice teacher frame of reference, etc.) that influenced how and what
preservice teachers learned. To narrow in on my research focus, I bound my study around the
sorting task discussion and focused on the role that rehearsals played in learning about high
leverage practices, while paying attention to the other major influences on how people learn to
teach.
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Discussion of Findings
In this dissertation study, I examined how high leverage practices are rehearsed by
preservice teachers in university settings and how these practices are then enacted in the field. I
aimed to draw connections between the two settings to better understand what approximations of
practice allow preservice teachers to do. The math methods instructors used rehearsals as a
pedagogical tool for practicing leading a whole-class discussion. The whole-class discussion of a
sorting task instructional activity was examined in the math methods class and student teaching
enactments.
Using Grossman and colleagues (2009) “pedagogies of practice in professional
education” framework to guide this study, I examined how rehearsals allowed for three
preservice teachers to learn in and from the actual practice of teaching (Ball & Cohen, 1999;
Lampert, 2010). One component of the Grossman framework, approximations of practice,
includes an explicit focus on an aspect of the teaching practice that is simulated in a setting less
complex than the field. Approximations vary in their level authenticity, as does the complexity of
the enactment (Grossman et al., 2009). The teacher educator plays an essential role during the
approximations by providing feedback and helping the novice teacher to examine and learn
about practice. The Lampert et al. (2013) research conducted on the “cycle of enactment and
investigation” was used in this study to map the pedagogical approaches (investigation,
rehearsal, and enactment) from the math methods class to learn about leading a whole-class
discussion.
The findings from this study are presented in three major themes. First, I discuss how the
alignment between content, mathematical point, and the sorting task activity may have provided
certain opportunities for the preservice teachers to rehearse and receive feedback from the math
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methods instructors as well as their peers. Next, I discuss how the rehearsal afforded preservice
teachers with opportunities to practice key aspects of leading a whole-class discussion and to
receive feedback from the math methods instructor. Finally, I discuss the connections between
rehearsals in the math methods class and enactment in the field. In the following section, I
describe how rehearsals with particular pedagogical features may open up different opportunities
to learn about teaching.
Alignment Between Content, Mathematical Point, and Sorting Task Activity
A major theme that may have influenced how preservice teachers learn to lead wholeclass discussions was the degree to which the content and mathematical point aligned with the
sorting task activity. Certain mathematical content may be better suited than others for
facilitating discussions that are designed to reach a mathematical point (Sleep, 2012). In
particular, when the content and pedagogical purpose of the discussion fits with the structure of
the instructional activity, preservice teachers may have more opportunities to practice and
receive feedback on the interactional aspects of teaching. The degree to which the content and
mathematical point fit with the sorting task activity differed for all three preservice teachers and
may have impacted the opportunities to practice and receive feedback on their discussion
rehearsals. Further, the alignment may have impacted the authenticity of the preservice teachers’
rehearsals and the subsequent enactments in their student teaching placements.
Victor had a clearly defined mathematical point. It was for students to collectively
develop a definition a quadrilateral. The mathematical point of his sorting task activity fit with
the content-- representations and properties of geometric shapes. In the activity, students were to
distinguish between cards that represented quadrilaterals and cards that did not by identifying the
key characteristics. At the beginning of the rehearsal, Victor explicitly stated the mathematical
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point to the class. Articulating the learning objective to the class, also known as mathematical
purposing (Sleep, 2012), allows the students to be aware of what they are working towards
during the discussion and why the teacher may make certain facilitation moves. The clear
mathematical point may have aided the math methods instructors in facilitating complex
rehearsal in an authentic discussion with student ideas and well-defined feedback.
The less-defined mathematical point of Julia’s rehearsal was for students to develop a
conceptual understanding of the three measures of central tendency. The cards that Julia
developed consisted of a variety of representations of the three measures of central tendency—
mean, median, and mode. Students had to calculate data sets or make sense of the real-world
example and categorize the cards as “mean” or “not mean.”
Julia’s sorting task activity was designed for students to sort the cards into either “mean”
or “not mean” categories. However, some of the cards that Julia designed were ambiguous and
could be categorized as multiple measures of central tendency. The ambiguity in the cards, the
vague mathematical point, along with disconnect between the activity and the content, may have
necessitated a particular type of feedback on facilitating a discussion from the math methods
instructor. Sleep (2012) argued that the mathematical point, activity, and the teacher moves are
interconnected. In Julia’s case, the uncertainty of the mathematical point and ambiguity of the
cards limited Julia’s opportunities to practice key instructional moves for facilitating a
discussion. In the rehearsal, the math methods instructor explicitly focused on one of aspect of
teaching that was Julia’s most pressing need – how to respond to and guide students toward the
mathematical point. The math methods instructor gave directive feedback to Julia to help her
better understand the ambiguity that the cards presented and provided advice how Julia may want
to guide students through the ambiguous cards. However, the rehearsal was not able to move

203
beyond that as Julia had limited opportunities to practice the interactional aspects of leading a
whole-class discussion. For example, Julia had fewer opportunities than Victor to practice
eliciting representations, press students on their thinking, connect ideas, and orient students to
each others’ thinking. Additionally, Victor also received more feedback from the instructors on
the interactional aspects of leading a whole-class discussion.
Sleep (2012) argues that a consistent mathematical storyline may be another important
aspect that moves the discussion towards a mathematical point. Specifically, a set of cohesive
mathematical ideas is essential in moving the discussion towards a mathematical point. The lack
of a consistent storyline may have contributed to Kaya’s unproductive rehearsal discussion.
Further, the instructor and the other preservice teachers were unaware of the direction that Kaya
intended to move the discussion. During the rehearsal, Kaya tried to incorporate four learning
objectives into her sorting task activity. Moreover, she was not clear about what exactly she
hoped to emphasize during the activity. If she had chosen one of the four proposed objectives for
her mathematical point (e.g. identity and non-identity), Kaya may have had a better chance of
facilitating a generative discussion. As a result of having too many objectives, the majority of her
rehearsal was spent discussing the logistics of conducting an activity and trying to incorporate
the four learning objectives into her discussion. Further, the lack of clarity around her learning
objectives may have influenced the opportunities for practice and feedback as the rehearsal did
not allow for an organized process for Kaya to have authentic interactions with peers and teacher
educators within the math methods class (Grossman et al., 2009).
As preservice teachers planned and designed their sorting task discussion, the math
methods instructors provided them scaffolding with planning workshops and activity protocols.
Even though the instructors had multiple scaffolds in place leading up to the rehearsal, both Kaya
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and Julia began their rehearsals with unclear mathematical points. Consistent with the literature
on novice teacher preparation, the preservice teachers in this study would have benefited from
even more support and scaffolds as they developed their sorting task discussion (Charalambous
et al., 2011; Inoue, 2009; Lampert, 2010; Sleep & Boerst, 2012). Further, the preservice teachers
needed more support developing a clear pedagogical purpose that aligned with the content and
the instructional activity. As teacher educators develop learning activities based on Lampert et al.
(2013) “cycle of enactment and investigation”, a priority must be placed on the planning for
rehearsals. In particular, the use of hard scaffolds such as activity protocols and soft scaffolds
such as feedback on planning assignments may be necessary for successful rehearsals.
The preservice teachers were able to choose the content for their sorting activity.
However, certain content fits the sorting task instructional activity better than others. In an
interview that I had with the math methods instructors following the rehearsals, they remarked
that if they were to repeat this assignment, they would not let the preservice teachers choose their
own content. They had given the preservice teachers the option to develop their own content for
the activity to avoid creating tension between the university and fieldwork settings. In particular,
the instructors were interested in the preservice teachers rehearsing and enacting an authentic
discussion that fit with their curriculum. It is unclear if additional scaffolding on the content and
mathematical point from the instructors would have allowed for more opportunities for the
preservice teachers to rehearse and receive feedback on the interactional aspects of leading a
whole-class discussion.
In conclusion, both the investigation of the high leverage practice and the planning of the
activity are key components to the rehearsal process for aligning the content and mathematical
point with the activity. Having these aspects of the sorting task activity in place before the
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rehearsal could have opened up opportunities for the preservice teachers to learn about the high
leverage practice of discussion facilitation and receive feedback. This finding highlights the
importance of the preparation phase of “cycle of enactment and investigation” where preservice
teachers and teacher educators collaboratively develop the instructional activity that integrates
practices, the principles that guide the teaching practice, and content for the rehearsal and student
teaching enactments.
Opportunities to Rehearse and Receive Feedback
As described in the previous section, the alignment between the content, mathematical
point, and sorting task activity was central to opening up opportunities for preservice teachers to
rehearse and for the math methods instructors to provide feedback. In this section, I discuss the
opportunities that the preservice teachers had to approximate key teaching practices in the math
methods setting. Facilitating a whole-class discussion with the aim of moving the discussion
towards a mathematical point is a cognitively demanding task for teachers. Past research
suggests that novice teachers struggle with enacting complex teaching practices (Borko et al.,
1992; Inoue, 2009; Thanheiser, 2009). The rehearsal was designed for preservice teachers to gain
novice-level proficiency of leading a whole class discussion and in the process develop their
pedagogical content knowledge (Kazemi et al., 2009; Lampert & Graziani, 2009).
Prior to the rehearsal, a math methods instructor modeled the sorting task discussion as
the preservice teachers investigated and made sense of the high leverage practice. The class
collectively discussed the aspects of the sorting task activity to plan for the rehearsal, but did not
decompose or discuss the components of leading a whole-class discussion. By not explicitly
discussing the practices for leading a whole-class discussion, the preservice teachers may not
have been fully aware of the types of facilitation moves they could use in the discussion and had
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to rely on the modeling and assignment protocols. During the investigation phase, the preservice
teachers were instructed to develop their mathematical point, analyze their sorting cards, and
think about how the cards may surface ambiguity. The three preservice teachers varied in their
preparedness for the rehearsal. Victor had determined the content for the sorting task activity and
clearly the mathematical point defined before the rehearsal. Kaya and Julia were not as prepared
and ended up spending much of their rehearsals working through refining the mathematical point
and content. As the Inoue (2009) study suggested, opportunities to investigate and reflect on high
leverage practices are critical to the success of the rehearsal process. In this dissertation study,
Julia and Kaya would have benefited from further guidance and investigation before their
rehearsals. This finding highlights the need for teacher educators to closely work with the
preservice teachers in the development of their instructional activity prior to the rehearsal.
Consistent with research literature on approximations of practices, the rehearsal in the
math methods class provided opportunities for the preservice teachers to practice certain parts of
leading a whole-class discussion and attend to the adaptive aspects of teaching (Kazemi et al.,
2009). Similar to other teacher education programs that use rehearsals, the math methods
instructors designed the rehearsal for the preservice teachers to focus on responding to student
needs and adapting content and teaching methods based on student thinking (Lampert, 2010;
Leinhardt & Greeno, 1986). The sorting task activity was designed for the preservice teachers to
engage with high leverage practices related to facilitating a whole-class discussion. However, the
preservice teacher rehearsals varied with regard to the opportunities they had to enact the
following high leverage practices associated with leading a whole-class discussion: elicit and
interpret student thinking, press students on their ideas, orient students to others’ thinking, and
allow for multiple representations or solution strategies.
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Victor was able to deliberately and effectively rehearse the practices of leading a wholeclass discussion as the math methods instructors and peers provided feedback. During his
rehearsal, the instructors scaffolded the enactment with possible student ideas and provided
feedback to direct Victor’s attention to particular aspects of his teaching practice (Lampert et al.,
2013). For example, the instructors responded to Victor with student ideas and misconceptions in
an effort to make him think deeply about how to respond to student thinking (Kazemi, et al.,
2009). Throughout the rehearsal process, the Victor was continually pushed to reflect and refine
his knowledge of teaching with support from the math methods instructors.
As Victor’s rehearsal progressed, the math methods instructors increased the level of
complexity of the approximations and the authenticity of the activity (Grossman, et al., 2009). In
particular, at the beginning of the rehearsal, the instructors provided feedback to Victor on less
complex aspects of teaching such as how to position the his body and instructed him to press
student’s for their reasoning. Later in the rehearsal, the math methods instructors scaffolded the
enactment by pressing Victor to orient student ideas toward each other and put him in a situation
to guide the class through conflicting definitions about quadrilaterals. The two instructors
worked together to help Victor develop and refine his skills on leading a whole-class discussion.
The nature of the activity of leading a whole-class discussion may have contributed to the
increased complexity in the rehearsal (Williamson, 2013). As students presented their ideas and
misconceptions, Victor integrated their ideas and navigated the discussion towards a
mathematical point. As the rehearsal progressed, both the complexity and authenticity increased
to a degree which the activity resembled the practice of leading a whole-class discussion
(Grossman et al., 2009).
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As both Kaya and Julia were less prepared for the rehearsal enactment, they had fewer
opportunities than Victor to work on both the routine and complex aspects of teaching
simultaneously. However, the rehearsal may have been equally important to Julia in helping her
better understand the content of her cards and ways to guide her students through the ambiguity
that the cards surfaced. Although she did not have multiple opportunities to practice the
relational aspects of facilitating a discussion, she was able to deeply engage with her peers and
the instructor about the goals of her lesson and reflect upon the purpose for each sorting card.
The rehearsal in the math methods class allowed Julia to closely examine the mathematical point
in relation to student thinking, pedagogy, and content a setting much less complex than the field.
The opportunity to reflect with the instructor and peers may have helped in preparing her for the
more complex classroom setting.
Kaya was not able to engage as deeply during the rehearsal as she was unsure about the
content and objectives to focus on during the discussion. Further, the tension created by the
demands from the assignment and her cooperating teacher forced Kaya to try to fit too much into
one activity. As Kaya explained her conflicting ideas during the rehearsal, a preservice teacher
suggested for her to change the goal of her rehearsal to identities and non-identities. While the
instructor agreed that Kaya’s discussion was better fitted for this topic, the instructor believed it
was too late to change the focus of the rehearsal. As rehearsals are for preservice teachers to try
out and refine their practice, it was surprising that the instructor did not support the idea of
making this change, even if the enactment in the student teaching placement was taking place the
following day. The math methods instructor could have spent the last part of the rehearsal
helping Kaya narrow the focus of her mathematical point and determine appropriate cards for the
sorting task activity. Kaya had few opportunities to work on the interactional aspects of leading a
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whole-class discussion and was given many suggestions on how to change the focus of her
discussion. It is possible that Kaya left the rehearsal with more ambiguity about the direction of
her discussion than when she began.
In conclusion, the three preservice teachers differed in their opportunities to practice the
key aspects of leading a whole-class discussion. Coming into the rehearsal with the content and
the mathematical point closely aligned with the sorting task activity, Victor had the most
opportunities to rehearse and receive feedback on the interactional aspects of teaching. While
Julia’s rehearsal provided her with limited opportunities to practice eliciting and responding to
student thinking, she had multiple discussions with the instructor and other preservice teachers
about how to appropriately guide her students through the ambiguity of her cards. Both Victor
and Julia engaged with the rehearsal in different ways. They may have received the practice and
feedback that they needed to become proficient in specific aspects of leading a whole-class
discussion that provided them with the preparation to enact a generative enactment in their
student teaching placements. Kaya may not have received the practice and feedback she needed
to enact a successful discussion in her student teaching placement. She had the fewest
opportunities to engage in practice and the fewest opportunities to engage with the instructor and
other preservice teachers about the interactional aspects of the discussion. The unaligned
mathematical objectives and content with the sorting task activity may have been the main
reason that contributed to the lack of rehearsal opportunities and feedback.
Connections between Rehearsals and Enactments in the Field
Given that many factors contribute to the success of preservice teachers enactment of the
discussion in their student teaching placements, I explicitly discuss how the features of the
rehearsal seemed to influence the student teaching enactment. Some key influences not related to
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rehearsal that may have impacted the student teaching enactment include the cooperating
teacher’s demands, the norms of the classroom, the typical instructional format, the expectations
set up by the cooperating teacher, and the school curriculum. In this section, I draw upon the
findings from the interview data in which the preservice teachers provided their views on the
connections between the settings. Additionally, I draw upon the video and observation data
findings from both settings to discuss how the rehearsal may have influenced the preservice
teachers’ student teaching.
As discussed in previous sections, the preservice teachers’ opportunities to rehearse and
receive feedback on the key aspects of enacting a sorting task discussion varied between the
three preservice teachers. The results from video and interview data suggest that the
opportunities to rehearse and receive feedback may provide preservice teachers the intensive
preparation they need for the complexities of teaching.
Victor had multiple opportunities in his rehearsal to engage with content, student
thinking, and pedagogy as he learned about the complex high leverage practice of leading a
whole-class discussion. Victor explicitly stated that the rehearsal was the primary experience that
he relied upon to enact the discussion in his student teaching enactment. The rehearsal prepared
him to manage timing, develop a plan for eliciting types of cards, practice eliciting and
responding to student thinking, manage his body placement, orient students to each other’s
thinking, and to make productive moves that moved the conversation towards the mathematical
point.
As Victor enacted the discussion in his student teaching placement, he used the feedback
from the instructors and the experience of practicing facilitation moves to guide the students in
his class towards the definition of a polygon and quadrilateral. Victor had a generative discussion
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enactment as multiple students engaged with the task, they communicated and justified their
ideas to the class, and with Victor’s guidance, the students collaboratively developed a definition
of a polygon and quadrilateral. It is likely that his rehearsal experience allowed him the practice
and feedback needed to better understand how to interact with students during the sorting task
discussion and to move the conversation towards the mathematical point.
Julia’s experience with the rehearsal was different than Victor’s, but it may have
provided her with the necessary feedback and practice that she needed to enact a productive
discussion in her student teaching placement. Julia’s rehearsal involved multiple discussions with
the instructor and other preservice teachers about the ambiguity in her cards. The directive
feedback that she received in the rehearsal allowed her to deeply examine her cards and the
ambiguity that they may surface with her students. In her interview, she pointed out that the
rehearsal played a major role for her in learning about the variety of student ideas and
misconceptions that she would have to attend to during her enactment. Furthermore, Julia may
not have needed as much practice in working on the interactional aspects of the rehearsal as she
had used the sorting task discussion format in her class twice before the assigned activity was to
be enacted. Julia also remarked during her interview about how the rehearsal allowed her to
understand the importance of a clear mathematical point and that she was intent on aligning her
learning objective with the her facilitation during the student teaching enactment.
Julia’s enactment of the sorting task discussion in the student teaching placement was
filled with many rich conversations as students developed ideas and reasoned with each other.
Students used procedural methods to differentiate between the measures of central tendency.
They provided examples when they did not agree with another student’s explanation. They
developed multiple solution strategies to explain their thinking and were able to connect real-
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world examples to three measures of central tendency. Julia anticipated student responses and
was able to press them to develop a richer understanding of the concepts. Julia seemed to have
taken up the directive feedback that she received during in the math methods class to help guide
students in categorizing the cards.
Approximations such as rehearsals have varying degrees of authenticity (Grossman et al.,
2009). Kaya did not find her rehearsal to be authentic. She did not believe that the “student”
responses in the math methods class adequately approximated the student ideas in her classroom.
Kaya was also frustrated with the few opportunities to practice and the feedback that she
received. The majority of her rehearsal was spent in discussion about logistics and her multiple
learning objectives. One of the few opportunities she had to rehearse a card and work on the
𝑥

!

interactional aspects of leading a whole-class discussion was with the card ! = 𝑥. In the rehearsal
she pressed a student on values that could be substituted into the equation to make the statement
true. In her student teaching placement, the same card was elicited and Kaya guided her students
to substitute non-zero values mainly because she knew from her rehearsal about the issues that
could surface if zero was substituted.
The limited opportunities to engage with student ideas in her rehearsal may have
contributed to Kaya’s non-generative enactment in her student teaching placement. She struggled
with managing student behaviors and engaging students in the task. The lack of familiarity with
the discussion format may have been a big reason for the students being less engaged with the
lesson. On top of an unfamiliar format, her students didn’t seem to understand the purpose of the
activity or the objective they were working towards. As was the case with her rehearsal, the
nature of the activity was at odds with the instructional objective. Even if Kaya’s rehearsal had
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provided her with multiple opportunities to practice key aspects of teaching (which it did not do),
she may not have been able to hold a successful discussion due to the classroom environment.
The rehearsal for Victor and Julia allowed for practice and feedback on aspects of leading
a whole-class discussion that helped them succeed in their respective student teaching
placements. The directive feedback that they received may have been a key difference between
Victor and Julia and Kaya’s rehearsal. While Kaya’s rehearsal feedback focused on logistics and
finding ways to clarify the mathematical point, during the rehearsal Victor and Julia had many
opportunities to discuss teaching moves in relation to the mathematical point.
The type of feedback that the math methods instructor provides is partially influenced by
the needs of the preservice teacher. Victor and Julia worked on understanding the activity in
relation to their students during their rehearsals, while Kaya spent her rehearsal trying to
determine the focus of her activity. The success of a rehearsal may hinge on the preparation and
planning done prior to the enactment. Further, the preparation and planning may directly
influence the three major characteristics of rehearsals—the teaching practice that is simulated,
the level of authenticity, and the role of the educator during the approximation activity
(Grossman et al., 2009).
Provided that preservice teachers have the opportunity for deep investigation of high
leverage practices and precise feedback on the relational aspects of teaching in the math methods
class, they may be better prepared for the enactment in their student teaching placements. The
interview and video data findings support the claim that the effectiveness of the preparation that
they received in rehearsals on adaptive teaching played a major role in their enactments of the
sorting task discussion in their student teaching placements. In particular, Victor and Julia were
able to take up the feedback and practice from the rehearsals to facilitate a productive discussion
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in their student teaching placements. However, having the mathematical point and content
aligned with the activity before the rehearsal may be essential to open up these opportunities for
the preservice teachers to learn. Further, the fieldwork norms and demands (e.g. cooperating
teacher, instructional format, curriculum) placed on the preservice teacher may also need to be in
accordance with the teacher education program for a successful rehearsal and student teaching
enactment.
Conclusions
The aim of this dissertation study was to examine how three secondary math preservice
teachers learned about high leverage practices through the use of rehearsals in the math methods
class and enactment in their student teaching placements. Findings from this study suggest that
rehearsing instructional activities may allow for preservice teachers to engage in deep
investigations of high leverage practices through practice, feedback, and reflection. These
opportunities to learn about high leverage practices are shaped by many factors including the
alignment of the content and learning objectives with the instructional activity. The instructors
played a major role in the rehearsal by scaffolding the enactment with student responses and
coaching the preservice teacher through the multiple aspects of enacting an instructional activity.
Further, the authenticity of the rehearsal may depend on the fit of the content and learning
objectives with the instructional activity, but also the preparation leading up to the rehearsal.
The Lampert et al. (2013) “cycle of enactment and investigation” calls for observation,
collective analysis, and preparation, in the stages leading up to the rehearsal. In this study, the
preservice teachers may have needed additional scaffolding and preparation for enacting the
sorting task discussion prior to the rehearsal. In particular, two of the preservice teachers needed
additional help in aligning the content with the sorting task activity and in clearly defining their
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mathematical points. Another approach the math methods instructors could have taken was to
assign specific content and learning objectives for each preservice teacher. However, by
enforcing particular content for the preservice teachers to enact in their student teaching
placements could cause tension with the school settings. By having the content and mathematical
point in place prior to the rehearsal, preservice teachers may have had multiple opportunities to
engage and reflect with their peers and the instructors in the instructional activity.
The math methods instructors provided directive feedback during the rehearsal where
they suggested specific facilitation moves to the preservice teachers depending on the situation.
The directive feedback and how the preservice teachers took up the feedback was important to
the success of the enactment in their student teaching placements. In particular, two of the three
preservice teachers referenced the rehearsals as an essential experience that was drawn upon
while they led their whole-class discussions. In particular, the feedback they received pressed
them to deeply examine their sorting task cards, their plans for elicitation, how they responded to
student thinking, and how they guided their students toward the mathematical point. The math
methods instructor gradually increased the authenticity and cognitive demands of discussion
until ultimately, the preservice teachers were able to enact key aspects of the high leverage
practice– to lead a whole-class discussion. The two preservice teachers who were provided with
an organized process to have authentic interactions with the instructors and their peers found the
rehearsal useful, and enacted generative discussions in their student teaching placements.
The third preservice teacher in this study did not find the rehearsal authentic and helpful
in preparing her for leading a whole-class discussion in her student teaching placement. In
particular, the preservice teacher did not receive much feedback about how to interact with
students during the rehearsal. Further, the preservice teacher believed that the student ideas
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presented during the rehearsal did not approximate the responses of the students in her class. The
preservice teacher may have dismissed the rehearsal since she found it to be inauthentic, further
narrowing her opportunity to learn from it.
One explanation for the lack of constructive feedback and authentic student responses
was the unclear goal for the activity that the preservice teacher hoped to accomplish. The
collection of four mismatching learning objectives was in large part due to the demands placed
by the math methods assignment and the cooperating teacher ideas about the lesson. Specifically,
the preservice teacher’s cooperating teacher did not see any utility in the assignment and
preferred that the preservice teacher did not enact the assignment. In an attempt to appease the
cooperating teacher’s feelings and meet the course assignment, the preservice teacher combined
multiple learning objectives into the instructional activity. As a result, opportunities to practice
and feedback from the instructor during the rehearsal was limited and she found the rehearsal to
be an inauthentic experience.
The third preservice teacher had an unproductive discussion in her student teaching
placement. It is not clear if a rehearsal that focused on the relational aspects of teaching would
have helped this preservice teacher enact a productive discussion as many other classroom
factors may have contributed to her unproductive discussion. In particular, the preservice teacher
did not have the opportunity to investigate concrete classroom situations that integrated high
leverage practices within an authentic setting (Grossman et al., 2009).
Implications for Research
The Lampert et al. (2013) study argued that if the field of teacher education wants to
better understand what novice teachers learn from rehearsals, they must be followed into their
classrooms to see how their “principles, practices, and knowledge” impact their teaching. No
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other study to date has followed preservice teachers as they rehearsed instructional activities in
the university to their student teaching placements to enact the instructional activity. This
dissertation study aims to contribute to the field of teacher education by drawing attention to the
use of rehearsals as a pedagogical tool that can effectively prepare preservice teachers for
teaching.
This study provides an in-depth examination of one version of the “cycle of enactment
and investigation” in action as the preservice teachers learned about the high leverage practice of
leading a whole-class discussion. The findings from this dissertation research were consistent
with the Lampert et al. (2013) study that examined how preservice teachers and teacher
educators rehearse instructional activities together. Further, this study provides further support
for the importance of teacher educator feedback in rehearsals. Further investigation is needed to
investigate the role of the teacher educator and the decisions they make to scaffold the
enactment.
This study highlights the need for further research to be conducted on each phase of the
“cycle of enactment and investigation.” In particular, research should examine the pedagogical
approaches that teacher educators use to prepare preservice teachers before the rehearsal
enactment.
Additionally, future studies may want to replicate the methods used in this study to
examine how other high leverage practices are learned in the university setting and are taken up
in the student teaching placements. Furthermore, this study was bounded around the enactment
of the sorting task instructional activity. To better understand how the rehearsals influence the
development of preservice teachers, further research should examine how rehearsals influence
preservice teacher practice when enacting and not enacting a rehearsed instructional activity. As
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the use of rehearsals continues to be used by teacher educators, it is essential to examine how
preservice teachers learn about knowledge, practices, and principles that they carry from
rehearsals to their practice.
Implications for Practice
As teacher education programs develop pedagogies for preservice teachers to learn about
high leverage practices, I argue that rehearsals provide the deep inquiry and practice needed to
become effective teachers. In particular, Lampert et al. (2013) “cycle of enactment and
investigation” provides an excellent frame for the learning of high leverage practices embedded
in instructional activities. Within this cycle, the investigation, collective analysis, and planning
are key phases that take place before rehearsal, but must be carefully developed. Additionally, to
best learn about the relationship between student ideas, content, and pedagogy, the cycle must be
repeated multiple times throughout preservice teacher training. Through multiple cycles of
opportunities to deeply examine and deliberately rehearse high leverage practices and then enact
instructional activities in the student teaching placements, the preservice teacher may receive the
preparation needed for the complexities of teaching.
One major hurdle that teacher education programs face in implementing rehearsals may
be the disconnect between the school and university settings. The “cycle of enactment and
investigation” provides a tangible method for schools and universities to collaborate in preparing
preservice teachers. However, both universities and schools must commit to work together to
develop rehearsal activities for preservice teachers to learn about high leverage practices.
Teacher educators and cooperating teachers must collaborate to find content that can be
investigated, analyzed, rehearsed in the university setting and then enacted in the school setting.
Additionally, having both the teacher educators and cooperating teachers collaborate to develop
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instructional activities and facilitate rehearsals, may allow for a more authentic rehearsals that
closely approximates the classroom setting.
This study also proves useful for teacher educator preparation. As teacher educators are
often provided limited formal training for preparing preservice teachers, this study highlights the
need for further training for teacher educators on the pedagogies used in rehearsals. For example,
training programs might address how to effectively design pedagogies to decompose high
leverage practices, provide scaffolding prior to the rehearsals, and effective ways to provide
feedback during rehearsals.
The feedback that the teacher educator provides is a key aspect of the preservice teacher
learning about high leverage practices. This feedback can come in different forms (directive,
evaluative, facilitates discussion, scaffolds enactment) and is most effective during the rehearsals
when the content and learning objectives are in alignment with the instructional activity. Further,
the teacher educator’s feedback contributes to the authenticity and complexity of the rehearsal as
the preservice teacher learns about different aspects of teaching. Teacher education programs
may provide additional training or professional development to teacher educators on how to best
provide feedback to novice teachers and effectively scaffold the rehearsal enactment.
Having two teacher educators present may also add to the authenticity and complexity of
a rehearsal and better prepare the preservice teacher for their student teaching enactment. In
particular, the two teacher educators can switch off roles during the rehearsal – one acting as a
student and the other acting like a coach. In this study, the teacher educators both took on student
roles for one part of the rehearsal offering conflicting ideas that the preservice teacher had to
navigate and move the conversation towards the mathematical point. As teacher education
programs begin to develop rehearsal activities and ways to provide feedback, it may also be
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essential to use two teacher educators in rehearsal to create a complex and authentic environment
as preservice teachers learn about high leverage practices. Additionally, teacher education
programs may want to consider using actors (e.g. students studying to become actors on campus)
to play the role of students to increase the level of authenticity in rehearsals.
All preservice teachers enter a teacher education program with many individual
differences including knowledge of content, skills for teaching, and disposition. Given that
differences exist between the preservice teachers, rehearsals may need to be tailored towards
specific preservice teacher needs. In particular, a “one size fits all” approach may not be the most
effective when designing instructional activities and rehearsals. Instead, a more effective
approach might be one in which teacher educators clearly identify preservice teacher needs and
then provide each with precise scaffolding needed to learn about the high leverage practice being
studied.
To better prepare for the different school contexts in which they teach, teacher education
programs may want to look at how to best integrate culture, community, and school contexts into
rehearsals. One way to do this might be by conducting rehearsals in the actual student teaching
placements with students. In particular, some teacher education programs have begun to partner
with schools to hold the methods classes in the preservice teacher’s classrooms, conducting
rehearsals with real students and teacher educators. This might allow for more authentic
interactions with students within a setting that nearly resembles the actual classroom. Further,
holding the methods class in the school might allow for more natural opportunities for
collaboration between teacher educators and cooperating teachers.
In conclusion, rehearsals of high leverage practices in well-designed instructional
activities may provide preservice teachers opportunities to engage in and think deeply about
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teaching practices and potentially strengthen the connection between university and classroom
settings. For rehearsals to effectively approximate the teaching practice and prepare novice
teachers for the complexities of teaching, certain structures must be in place. In particular,
preservice teachers must be given ample opportunities to investigate and make sense of the
teaching practice. Teacher educators must pay close attention to the scaffolding that they provide
and how the teaching practice is decomposed. Preservice teachers need guidance and support
from their university instructors and cooperating teachers as they integrate content and learning
objectives into their instructional activity and anticipate student ideas. Collaboration between the
instructors and cooperating teachers may allow for the development of a more comprehensive
instructional activity and an authentic rehearsal.
After extensive planning and investigation, the preservice teachers learn about different
aspects of the teaching practice through rehearsing high leverage practices and from the feedback
given by the teacher educators. The feedback on the interactional aspects of teaching is a highly
essential part of the learning process as teacher educators help develop the preservice teachers’
skills and knowledge that are needed for the complexities of adaptive teaching. Rehearsals allow
for an approximation of practice in a setting less complex that the field where preservice teachers
examine and reflect on teaching. Through the process of investigation, planning, rehearsal, and
enactment with multiple points of analysis and reflection, preservice teachers are well positioned
to teach.
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High Leverage Practices (Teaching Works)
1. Making content explicit through explanation, modeling, representations, and examples
Making content explicit is essential to providing all students with access to fundamental ideas
and practices in a given subject. Effective efforts to do this attend both to the integrity of the
subject and to students’ likely interpretations of it. They include strategically choosing and using
representations and examples to build understanding and remediate misconceptions, using
language carefully, highlighting core ideas while sidelining potentially distracting ones, and
making one’s own thinking visible while modeling and demonstrating.
2. Leading a whole-class discussion
In a whole-class discussion, the teacher and all of the students work on specific content together,
using one another’s ideas as resources. The purposes of a discussion are to build collective
knowledge and capability in relation to specific instructional goals and to allow students to
practice listening, speaking, and interpreting. In instructionally productive discussions, the
teacher and a wide range of students contribute orally, listen actively, and respond to and learn
from others’ contributions.
3. Eliciting and interpreting individual students’ thinking
Teachers pose questions or tasks that provoke or allow students to share their thinking about
specific academic content in order to evaluate student understanding, guide instructional
decisions, and surface ideas that will benefit other students. To do this effectively, a teacher
draws out a student’s thinking through carefully chosen questions and tasks and considers and
checks alternative interpretations of the student’s ideas and methods.
4. Establishing norms and routines for classroom discourse central to the subject-matter
domain
Each discipline has norms and routines that reflect the ways in which people in the field
construct and share knowledge. These norms and routines vary across subjects but often include
establishing hypotheses, providing evidence for claims, and showing one’s thinking in detail.
Teaching students what they are, why they are important, and how to use them is crucial to
building understanding and capability in a given subject. Teachers may use explicit explanation,
modeling, and repeated practice to do this.
5. Recognizing particular common patterns of student thinking in a subject-matter domain
Although there are important individual and cultural differences among students, there are also
common patterns in the ways in which students think about and develop understanding and skill
in relation to particular topics and problems. Teachers who are familiar with common patterns of
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student thinking and development and who are fluent in anticipating or identifying them are able
to work more effectively and efficiently as they plan and implement instruction and evaluate
student learning.
6. Identifying and implementing an instructional response to common patterns of student
thinking
Specific instructional strategies are known to be effective in response to particular common
patterns of student thinking. Teachers who are familiar with them can choose among them
appropriately and use them to support, extend, or begin to change student thinking.
7. Teaching a lesson or segment of instruction
During a lesson or segment of instruction, the teacher sequences instructional opportunities
toward specific learning goals and represents academic content in ways that connect to students’
prior knowledge and extends their learning. In a skillfully enacted lesson, the teacher fosters
student engagement, provides access to new material and opportunities for student practice,
adapts instruction in response to what students do or say, and assesses what students know and
can do as a result of instruction.
8. Implementing organizational routines, procedures, and strategies to support a learning
environment
Teachers implement routine ways of carrying out classroom tasks in order to maximize the time
available for learning and minimize disruptions and distractions. They organize time, space,
materials, and students strategically and deliberately teach students how to complete tasks such
as lining up at the door, passing out papers, and asking to participate in class discussion. This can
include demonstrating and rehearsing routines and maintaining them consistently.
9. Setting up and managing small group work
Teachers use small group work when instructional goals call for in-depth interaction among
students and in order to teach students to work collaboratively. To use groups effectively,
teachers choose tasks that require and foster collaborative work, issue clear directions that permit
groups to work semi-independently, and implement mechanisms for holding students
accountable for both collective and individual learning. They use their own time strategically,
deliberately choosing which groups to work with, when, and on what.
10. Engaging in strategic relationship-building conversations with students
Teachers increase the likelihood that students will engage and persist in school when they
establish positive, individual relationships with them. Brief, one-on-one conversations with
students are a fundamental way of doing this, as they help teachers learn about students and
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demonstrate care and interest. They are most effective when teachers are strategic about when to
have them and what to talk about and use what they learn to address academic and social needs.
11. Setting long- and short-term learning goals for students referenced to external
benchmarks
Clear goals referenced to external standards help teachers ensure that all students learn expected
content. Explicit goals help teachers to maintain coherent, purposeful, and equitable instruction
over time. Setting effective goals involves analysis of student knowledge and skills in relation to
established standards and careful efforts to establish and sequence interim benchmarks that will
help ensure steady progress toward larger goals.
12. Appraising, choosing, and modifying tasks and texts for a specific learning goal
Teachers appraise and modify curriculum materials to determine their appropriateness for
helping particular students work toward specific learning goals. This involves considering
students’ needs and assessing what questions and ideas particular materials will raise and the
ways in which they are likely to challenge students. Teachers choose and modify material
accordingly, sometimes deciding to use parts of a text or activity and not others, for example, or
to combine material from more than one source.
13. Designing a sequence of lessons toward a specific learning goal
Carefully sequenced lessons help students develop deep understanding of content and
sophisticated skills and practices. Teachers design and sequence lessons with an eye toward
providing opportunities for student inquiry and discovery and include opportunities for students
to practice and master foundational concepts and skills before moving on to more advanced ones.
Effectively sequenced lessons maintain a coherent focus while keeping students engaged; they
also help students achieve appreciation of what they have learned.
14. Selecting and using particular methods to check understanding and monitor student
learning
Teachers use a variety of informal but deliberate methods to assess what students are learning
during and between lessons. These frequent checks provide information about students’ current
level of competence and help the teacher adjust instruction during a single lesson or from one
lesson to the next. They may include, for example, simple questioning, short performance tasks,
or journal or notebook entries.
15. Composing, selecting, interpreting, and using information from methods of summative
assessment
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Effective summative assessments provide teachers with rich information about what students
have learned and where they are struggling in relation to specific learning goals. In composing
and selecting assessments, teachers consider validity, fairness, and efficiency. Effective
summative assessments provide both students and teachers with useful information and help
teachers evaluate and design further instruction. Teachers analyze the results of assessments
carefully, looking for patterns that will guide efforts to assist specific students and inform future
instruction.
16. Providing oral and written feedback to students on their work
Effective feedback helps focus students’ attention on specific qualities of their work; it highlights
areas needing improvement; and delineates ways to improve. Good feedback is specific, not
overwhelming in scope, and focused on the academic task, and supports students’ perceptions of
their own capability. Giving skillful feedback requires the teacher to make strategic choices
about the frequency, method, and content of feedback and to communicate in ways that are
understandable by students.
17. Communicating about a student with a parent or guardian
Regular communication between teachers and parents/guardians supports student learning.
Teachers communicate with parents to provide information about students’ academic progress,
behavior, or development; to seek information and help; and to request parental involvement in
school. These communications may take place in person, in writing, or over the phone.
Productive communications are attentive to considerations of language and culture and designed
to support parents and guardians in fostering their child’s success in and out of school.
18. Analyzing instruction for the purpose of improving it
Learning to teach is an ongoing process that requires regular analysis of instruction and its
effectiveness. Teachers study their own teaching and that of their colleagues in order to improve
their understanding of the complex interactions between teachers, students, and content and of
the impact of particular instructional approaches. Analyzing instruction may take place
individually or collectively and involves identifying salient features of the instruction and
making reasoned hypotheses for how to improve.
19. Communicating with other professionals
Teachers routinely communicate with fellow teachers, administrators, and other professionals in
order to plan teaching, discuss student needs, secure special services for students, and manage
school policies. They do this orally, in meetings and presentations, and in writing, in letters,
emails, newsletters, and other documents. Skillful communication is succinct, respectful, and
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focused on specific professional topics. It uses clear, accessible language, generally in standard
English, and is attentive to its specific audience.
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CONSENT TO BE A RESEARCH SUBJECT- TEACHER EDUCATOR
University of San Francisco
Purpose and Background
Rajeev Virmani, doctoral student in the Learning and Instruction Department at the
University of San Francisco, is conducting a study on the pedagogies and practices of the San
Francisco Teacher Residency (SFTR). In particular, he is interested in how SFTR participants
and support providers understand and experience the various pedagogical features and structures
of the program. Specifically, he will be examining the use of a specific pedagogy taught in the
math methods course called rehearsals and then observe how these rehearsals are enacted in the
field. This study informs the field by providing teacher educators with useful information about
how rehearsal and enactment influence preservice teacher development.
Procedures
If I agree to be a participant in this study, the following will happen:
1. I agree to be observed/videotaped in my math methods course during the 2013-2014
school year.
2. I agree to be interviewed three to five times during the 2013-2014 school year.
3. I agree to have student work, lesson plans, and other class related artifacts collected.
Risks and/ or Discomforts
1. It is possible that some of the interview questions may make me feel uncomfortable,
but I am free to decline to answer any questions that I do not wish to answer or to
stop participation at any time.
2. It is possible that being observed may make me uncomfortable, but I am free to end
all observations at any time.
3. Participation in research can mean a loss of confidentiality. My name will not be used
in any reports or presentation that result from this study. Study records will be kept as
confidential as possible. Study information will be coded and kept in locked files at
all times; data for this study will be kept for two years, after which it will be
destroyed. Only study personnel will have access to the files. My participation in this
study will have no impact on my employment, my professional evaluations, or my
academic standing at my university.
Benefits
There will be no direct benefit to me for participating in this study. The anticipated
benefit of this study is a better understanding of how teachers learn.
Costs/Financial Considerations
There will be no financial costs to me for participating in this study, and I will receive no
additional compensation for my participation.
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Questions
If there any questions about this study, I may contact Rajeev Virmani by phone (408-6235037) or by email (rkvirmani@usfca.edu). If I have additional questions about the study, I may
contact IRBPHS at the University of San Francisco, which is concerned with the protection of
volunteers in research projects. I can reach the IRBPHS office by calling 415-422-6091 and
leaving a voicemail message, by emailing IRBHS@usfca.edu, or by writing to the IRBHS,
Department of Psychology, University of San Francisco, Fulton Street, San Francisco, CA,
94117-1080.
Consent
I have been given a copy of the “Research Subject’s Bill of Rights” and I have been
given a copy of this consent form to keep. PARTICIPATION IN RESEARCH IS
VOLUNTARY. I am free to decline to be in this study, or to withdraw from it at any point. My
decision about whether or not to participate in this study will have no influence on my present or
future status at my school or university.
My signature below indicates that I agree to participate in this study.
Sincerely,
_______________________________________________
Signature
_______________________________________________
Printed name

______________________________________
Rajeev Virmani
rkvirmani@usfca.edu

_______________________
Date
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CONSENT TO BE A RESEARCH SUBJECT- TEACHER CANDIDATES
University of San Francisco
Purpose and Background
Rajeev Virmani, doctoral student in the Learning and Instruction Department at the
University of San Francisco, is conducting a study on the pedagogies and practices of the San
Francisco Teacher Residency (SFTR). In particular, he is interested in how SFTR participants
and support providers understand and experience the various pedagogical features and structures
of the program. Specifically, he will be examining the use of a specific pedagogy taught in the
math methods course called rehearsals and then observe how these rehearsals are enacted in the
field. This study informs the field by providing teacher educators with useful information about
how rehearsal and enactment influence preservice teacher development.
Procedures
If I agree to be a participant in this study, the following will happen:
1. I agree to be observed/videotaped in my math methods course during the 2013-2014
school year.
2. I agree to be observed/videotaped in my classroom several times during the 20132014 school year.
3. I agree to be interviewed three to five times during the 2013-2014 school year.
4. I agree to have classroom work, homework and other class related artifacts collected.
Risks and/ or Discomforts
1. It is possible that some of the interview questions may make me feel uncomfortable,
but I am free to decline to answer any questions that I do not wish to answer or to
stop participation at any time.
2. It is possible that being observed may make me uncomfortable, but I am free to end
all observations at any time.
3. Participation in research can mean a loss of confidentiality. My name will not be used
in any reports or presentation that result from this study. Study records will be kept as
confidential as possible. Study information will be coded and kept in locked files at
all times; data for this study will be kept for two years, after which it will be
destroyed. Only study personnel will have access to the files. My participation in this
study will have no impact on my employment, my professional evaluations, or my
academic standing at my university.
Benefits
There will be no direct benefit to me for participating in this study. The anticipated
benefit of this study is a better understanding of how teachers learn.
Costs/Financial Considerations
There will be no financial costs to me for participating in this study, and I will receive no
additional compensation for my participation.
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Questions
If there any questions about this study, I may contact Rajeev Virmani by phone (408-6235037) or by email (rkvirmani@usfca.edu). If I have additional questions about the study, I may
contact IRBPHS at the University of San Francisco, which is concerned with the protection of
volunteers in research projects. I can reach the IRBPHS office by calling 415-422-6091 and
leaving a voicemail message, by emailing IRBHS@usfca.edu, or by writing to the IRBHS,
Department of Psychology, University of San Francisco, Fulton Street, San Francisco, CA,
94117-1080.
Consent
I have been given a copy of the “Research Subject’s Bill of Rights” and I have been
given a copy of this consent form to keep. PARTICIPATION IN RESEARCH IS
VOLUNTARY. I am free to decline to be in this study, or to withdraw from it at any point. My
decision about whether or not to participate in this study will have no influence on my present or
future status at my school or university.
My signature below indicates that I agree to participate in this study.
Sincerely,
____________________________________________
Signature
_______________________________________________
Printed name

______________________________________
Rajeev Virmani
rkvirmani@usfca.edu

_______________________
Date
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CONSENT FORM- SFUSD STUDENTS
University of San Francisco
Purpose and Background
Rajeev Virmani, doctoral student in the Learning and Instruction Department at the
University of San Francisco, is conducting a study on the training of student teachers in the San
Francisco Teacher Residency (SFTR). In particular, he is examining how teaching strategies
learned in the SFTR program are implemented in the classroom. He will be videotaping teacher
residents as they student teach to better understand their professional development. The focus of
this study is on the teacher and their teaching practices and not on the middle or high school
students in the class.
Procedures
In this study, the following will happen:
1. The teacher in my child’s class will be videotaped 9-12 times during the school year.
2. The video may include the teacher and the student interacting with each other*
* The focus of this study is on teacher practices and not on students in the class.
Risks and/ or Discomforts
1. Participation in research can mean a loss of confidentiality. My name will not be used
in any reports or presentation that result from this study. Study records will be kept as
confidential as possible. Study information will be coded and kept in locked files at
all times; data for this study will be kept for two years, after which it will be
destroyed. Only study personnel will have access to the files. My participation in this
study will have no impact on my employment, my professional evaluations, or my
academic standing at my university.
Benefits
There will be no direct benefit for participating in this study.
Costs/Financial Considerations
There will be no financial costs for participating in this study, and will receive no
additional compensation for my participation.
Questions
If there any questions about this study, I contact Rajeev Virmani by phone (408-6235037) or by email (rkvirmani@usfca.edu). If you have additional questions about the study, I
contact IRBPHS at the University of San Francisco, which is concerned with the protection of
volunteers in research projects. IRBPHS office can be reached by calling 415-422-6091 and
leaving a voicemail message, by emailing IRBHS@usfca.edu, or by writing to the IRBHS,
Department of Psychology, University of San Francisco, Fulton Street, San Francisco, CA,
94117-1080.
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Consent
Participation in research is voluntary. I am free to decline to be in this study, or to
withdraw from it at any point. If you choose to not consent to this study, the researcher will
ensure that you are not included in any of the videos for research purposes.

If you DO NOT want your child to take part in this study, fill-out the section below and return
this page to your child’s teacher.

As a parent or legal guardian, I do NOT give permission for _____________________________
to take part in this study.
(Name of student)

_______________________________________________
Parent signature
_______________________________________________
Parent printed name
_______________________________________________
Relationship to student

________________________
Date
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Interview Questions for Preservice Teachers (Adapted from Gainsburg Interview Protocol,
2008)
1. What was your objective for today’s lesson? In planning and teaching today’s lesson,
what experiences and information sources did you draw on?
2. What kinds of experiences and information sources do you usually draw on when
planning and teaching?
3. What things did you learn at SFTR, or were encouraged by SFTR instructors, that you
find yourself using in your teaching or helping your teaching?
4. What things did you learn at SFTR, or were encouraged by SFTR instructors, that you
wish you could use more in your teaching but find yourself unable? What prevents you?
5. I saw you use [HIGH LEVERAGE PRACTICE].
• Why do you use this method?
• How frequently do you do this? Does it differ by class? Why?
• Where did you learn how to do this? Are you still working on it? How?
• What challenges does it present?
• What resources or environmental situations support your use of this method?
• What constrains you from using this method more often?
Repeat for all practices observed.
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Part 1: Interview Questions for Math Methods Instructors, Prior to Rehearsal:
1.
2.
3.
4.

What is the pedagogical philosophy you used to design the course?
What theoretical frameworks have helped to guide you in designing the course?
What do you hope or expect your students will learn in this course?
What are the key high leverage practices that the preservice teachers will learn about in
your course? Why did you choose them?
5. Describe the process that the preservice teachers will undergo during the investigation
and rehearsal of high leverage practices?
6. Why did you choose to use rehearsals in your course?
7. Was there a particular theoretical framework that you used to develop the rehearsals?
8. How do you anticipate that the rehearsals might influence the preservice teacher’s
development?
9. Do you plan on assigning preservice teachers to enact a rehearsed activity in their
fieldwork? If yes, will preservice teachers focus on a particular high leverage practice,
multiple high leverage practices? Do you anticipate they will enact one high leverage
practice at a time or multiple at one time?
10. Do you anticipate that the preservice teachers will be able to effectively enact the
rehearsed activity in the field?
11. What do you anticipate may help support or prevent them from enacting the rehearsed
activity in the field?

Part 2: Interview Questions for Math Methods Instructors, following rehearsal:
1. What was the learning objective for today’s lesson?
2. Describe what took place during the rehearsal (Probe for both what students and
instructors did).
3. What was the learning objective for the rehearsal?
4. Did the lesson go as you had anticipated? Why or why not?
5. How do you anticipate the rehearsal will influence the preservice teacher’s practice in the
short-run, in the?
6. How do you anticipate the rehearsal will influence the preservice teacher’s practice in the
long run?
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Code Window
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Appendix F
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Substance Codes for Rehearsals
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Appendix G
Codebook
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Codes

Description

PST Rehearse

Preservice teacher rehearsing instructional activity

TE/PST Exchange

Anytime the TE interrupts rehearsing PST. Can
either be feedback or scaffolding enactment

Student statement

The student in the class makes a comment

FLAG

Unclear how one should code/label

Facilitation Moves Labels

Description

Elicit

Eliciting student mathematical work or talk

Press

Pressing students on their thinking or reasoning

Evaluate

Making an evaluative statement about mathematical
work or talk

Inform (Tell)

Inform students about mathematical ideas

HOLD thought

Move where PST asks student to hold their thought
as the PST continues to ask for other student ideas

Other/Logistics

Statements not related to task at hand

Interpret

PST interprets student ideas

Connect Ideas

PST connects ideas from multiple students

Clarify

PST asks student to clarify their statement

Restate/Acknowledge

PST restates the students idea

TE Statement Labels
Directive feedback

TE directed the rehearsing NT by suggesting a next
move or speculating possibilities for a next move

Evaluative feedback

TE directed the rehearsing NT by suggesting a next
move or speculating pos- sibilities for a next move

Scaffolds Enactment

Situations in which the TE either took on the role of
the classroom teacher or a student to deliberately
participate in the simulated activity, scaffolding the
enactment by either increasing or reducing
complexity of the ongoing engagement.
TEs or NTs raised questions about learning and
instruction that turned into a reflective discussion
between the TEs and NTs in the midst of rehearsal

Facilitates discussion
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Substantive Labels

Description

Representation/Solution Strategy

Representing mathematical ideas in
writing and making connections between talk and
representation
Managing the intellectual and
behavioral engagement of students

Student engagement
Attending to IA
Student thinking

Drawing attention to the structural
aspects of the IA, particularly to help NT’s
understand the entire IA
Attending to the details of student
mathematical thinking

Mathematics

Working on and understanding the
mathematical content, particularly for NT learning

Student error

Surfacing and responding to student errors

Orienting student

Orienting students toward each other’s
mathematical ideas

Process/Content goals

Attending to the specific mathematical
process goals of the lesson

Launching the IA

Attending to the specific mathematical content goals
of the lesson
Introducing and beginning student
engagement with the IA

Assessing understanding

Assessing what a student knows and understands
about the mathematics (formative assessment work)

Manage Timing

Moving through the lesson in a way
that manages timing and pacing

Manage space

Attending to issues of classroom space while
engaging students

Body/voice use

Attending to how one uses body and voice while
teaching

Closing the IA

Bringing the IA to an end

Instructional Explanation

PST explains/summarizes mathematical ideas that
relate to content goal of lesson

Classroom Management

Attending to classroom management
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Discussion Facilitation Assignment
Due on Tuesday, April 29th, 2014 by 11:59 pm
Description of the Assignment
An important part of teaching involves leading whole class discussions. In a whole-class
discussion, the teacher and all of the students work on specific content together, using one
another’s ideas as resources. The purposes of a discussion are to build collective knowledge and
capability in relation to specific instructional goals and to allow students to practice listening,
speaking, and interpreting. In mathematically productive discussions, the teacher and a wide
range of students contribute orally, listen actively, and respond to and learn from others’
contributions.
In this assignment, you will have the chance to plan, rehearse, and enact a discussion around
mathematics. Our goal for you is to develop novice-level proficiency in facilitating a discussion
with students to reach a mathematical point.
Discussion Facilitation Assignment
You will be planning, rehearsing and enacting a discussion that comes after students have
engaged in a sorting task. The goal of each discussion will be to reach a working definition of a
mathematical object or relationship.
With students in your placement you will conduct at 15-20 minute activity that involves the
following components
• Briefly set up the sort.
• Provide time for students to sort the cards while you monitor their work.
• Lead a discussion about the sort. We will provide a protocol for this discussion.
Choosing a Content Focus
As we discussed in class after you experienced the equations sort, this type of task can work with
many different content areas. For this assignment, you will be able to choose from a set of four
possible content areas for a sort. It’s also possible for you to design your own sort, although this
will require additional work since you’ll need to develop your own materials rather than
modifying existing ones.
•
•
•
•
•

Polygons
Rational and Irrational Numbers
Identities and Equations
Similar Triangles
Design your own sort
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Date
Tuesday, 3/18

Task Due
Assignment introduced.
Choose mathematical content for discussion.

Tuesday, 3/25

Sort materials analysis due
Planning time for the discussion rehearsal
Discussion rehearsals

Tuesday, 4/1

Discussion rehearsals

4/2 – 4/15

Enactment window to implement your sorting task discussion

4/22

Bring your videos to class.

Tuesday, 4/29, 11:59 pm

Final Assignment Due

Section 1: Analyze the sort materials
In this section, you will closely analyze the cards that you will use in your sorting task rehearsal
and enactment. The goal of this part is do anticipate what students might think about each card,
as well as attending closely to the properties that are highlighted by particular cards, including
boundary cases.
Section 2: Adapting the protocol for your sort
In this section, you will adapt the sorting task protocol to your particular sort, including deciding
which follow up prompts you might use if particular examples come up. This section will also
include your definition of the mathematical object or relationship.
Section 3: Rehearsal Reflection
After the in-class rehearsal, you will write a brief (max 1 page) reflection on your experience
rehearsing the sort and how it will inform your enactment with students. You will turn this in as
part of your final assignment.
Section 4: Enact the sorting task with your students.
You will need to enact your sorting task with students in your classroom and video record the
experience. The video will allow you to later analyze your own instruction. We will also be
analyzing selections from your video together in class.
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Section 5: Enactment Reflection
In this final section, you will analyze the video of your sorting task and write an analytical
reflection in response to the following prompts:
1. Briefly describe the setting of the enactment. (1 paragraph)
a. How many students took part in the enactment?
b. Who were the students? (e.g., grade level, what you knew about them mathematically
or about their prior instruction in this concept, if anything)
c. Where did the enactment take place? Describe any details about the context that are
relevant to how the activity was enacted.
d. How long did the actual activity last?
2. Briefly describe your instructional goals for the activity (1 paragraph) This should include:
a. Briefly describe your specific instructional goals for the activity (e.g., goals for
students’ learning). Use precise mathematical language to describe your goals.
b. Describe how the activity was deliberately designed to meet these goals.
3. Analyze what you did during the enactment. You must answer two of the questions listed
below. Clearly identify which questions you are answering. As you answer the questions, be
sure to reference specific examples in the video. Each response should be roughly 2
paragraphs.
a. How did you elicit student thinking? Once you elicited, how did you respond to
student thinking and why? Be specific. For example, describe what you asked, how a
student responded, what you did next to respond to the student thinking, and why you
chose to respond in that way.
b. What did you do to deliberately orient students to each other in relation to an
important mathematical contribution? Why did you choose to orient students at that
moment? For example, how did you encourage students to listen and respond to each
other in relation to an important mathematical contribution?
c. How did you represent student’s mathematical thinking and why did you choose to
represent it that way? Or, using a representation of student work, what did you decide
to focus on, how, and why? Be specific. For example, describe what the student said,
how you represented it, and why you chose to represent that particular contribution
in that way (e.g., what mathematical ideas your representation highlighted). For this
purpose, representations do not include lists of student ideas.
4. Reflect on what you would do differently in the future and why.
a. This part of your analysis should focus on what you would like to do differently in the
future and why. Identify 2-3 specific actions (1 paragraph/action) related to principles
or practices that you will take in your future teaching. For each action, reference a
specific example in the video that you would like to “replay” (i.e., do differently).
Give an example of what you would do differently (e.g., the questions you would ask,
or the language you would use) and why. (For example, you might identify a
particular time where you think it would have been useful to revoice a student’s
contribution. Explain why this would have been useful to do, and exactly what you
wish you had said and why.)
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To Turn In:
You will turn in one single word document through Blackboard using the following naming
convention:
Filenaming: Lastname_FacilitatingDiscussion.doc
Your final assignment should include the following:
•
•
•

Sort materials analysis
Rehearsal reflection
Enactment reflection

Timeliness:
Unless you make arrangements with us well in advance, we expect projects to be submitted by
the deadline. Anything submitted after the deadline will be subject to a reduction in grade.
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Sort Materials Analysis
Goal:
The following questions are designed to help you get a sense of the potential of your card sort to
help students work on constructing a definition of your particular concept or relationship.
1. Analyzing the Cards for their Mathematical Potential
Card (paste or draw)
(1) Example, non-example, or ambiguous?
(2) What property (or properties) will this card help you work on and
why?
(3) Is this a boundary case? If so, how?
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2. Anticipating Student Thinking about the Cards
a. Which cards do you think will be easy for them to sort? Why? How do you think
students will justify their choices?

Which cards do you think might be difficult to sort or might be sorted incorrectly? Why?
What will be the nature of their confusion?
3. Choosing and Adapting Cards for your Sort
a. Which cards to do you plan to use your sorting task rehearsal? Why?

b. Do you plan to use any additional cards? If so, what are they? Why would you choose
to include them?
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Sorting Task Instructional Activity
(Eliciting and Refining Definitions)
Teacher Talk = Italicized
Teacher Actions = Plain Text

1. Launch
Teacher Talk:
Recall that we have talked about ______________. Today our goal is to improve our
understanding of what makes an ____________ or _____________
I’m going to give each group a set of cards. In your groups, sort the cards into
_____________and _____________. Discuss your reasons for classifying something as a
_____________or _____________There might be some that your group disagrees about.
You may not have time to sort everything. That’s okay. The goal is to think about what makes
something an ___________________.
Teacher hands out sets of the cards to every group (between 2-4 students per group is fine).

2. Sort
This should take approximately 5 minutes. The teacher should pull the group together before
any group has finished and before conversations start petering out.
The teacher circulates during this time to listen to the conversations to note common errors,
points of disagreement, and correct conceptions.
3. Debrief
Teacher Talk:
Stop your sorting, wherever you are. We’re going to come back together as a class to discuss
what makes something a ________________.
Pause and wait for full attention.
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Goal
Eliciting a
Working
Definition

Routine
Give me an example of a ___________________ that everybody in your
group agreed on- something that was easy to sort.
Teacher calls on student (this can be strategic based on the monitoring).
Student shares example.
If the student does not support his or her choice, the teacher prompts:
How did your group know that this was an example of a
___________________?
Continue to elicit and respond to student thinking until some form of a
working definition is offered. This might include asking for an additional
example of something that was easy to classify.

Eliciting NonExamples

Give me an example of something that was NOT ___________________,
something that everybody in your group agreed on- something that was easy
to sort.
Teacher calls on student (this can be strategic based on the monitoring).
Student shares example.
If the student does not support his or her choice, the teacher prompts:
How did your group know that this was not an example of
___________________?
Another group please give me an example of something that was not an
___________________ that was easy to classify.
Teacher selects a student to share.
How did your group know that this was not an example of an
___________________
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Surfacing
Ambiguity

This time, I’d like to hear an example that your group disagreed aboutsomething that was difficult to sort.
Teacher calls on student (this can be strategic based on the monitoring).
Student shares example.
What made this difficult to sort?
Who can offer an argument for why this might be a ___________________
?
Does anybody have a different argument for why this might be a
___________________?
Keep asking this until there are no more arguments for
“___________________”.
Would someone please summarize the arguments that we’ve heard so far for
why this number might be ___________________?
Who can offer an argument for why this might be an ___________________
?
Does anybody have a different argument for why this might be an
___________________ ?
Keep asking this until there are no more arguments for it being NOT an
___________________.
Would someone please summarize the arguments that we’ve heard so far for
why this number might not be ___________________?
NOTE: If agreement cannot be reached on particular cards, leave the card
posted in the middle of the board until the next section when it can be
resolved.

Resolving and
acknowledging
ambiguity

Ambiguity that can be
resolved

What might you ask students to do to resolve this
ambiguity?

Examples:

Ambiguity that cannot

What might you ask to help students see why this
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be resolved given the
card cannot be sorted?
information on the cards
Examples:

Refining the
working
definition to
account for all
examples and
non-examples

Today we’ve talked about a lot of examples and non-examples of
___________________. Who thinks they can summarize what we’ve learned
today about ___________________?
Record student ideas on the board.
What haven’t we resolved yet about what makes something an
___________________?
Record student ideas.
So the definition of an__________________ is
____________________________________________________________
Write this on the board.

Final sort on the
board

Based on this working definition, how might we sort the rest of the cards?

[only if there are
cards left
unsorted]
Consider an exit ticket that you ask students to fill out after this discussion to see where your
students are. It might include determining if something is an example or non-example,
generating examples and non-examples, or writing the definition in their own words.
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Appendix L
Julia’s Sort Cards
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