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Abstract

While professional developers have been encouraging teachers to plan for
discourse around problem solving tasks as a way to orchestrate mathematically
productive discourse (Stein, Engle, Smith, & Hughes, 2008; Stein, Smith, Henningsen, &
Silver, 2009) no research has been conducted explicitly examining the relationship
between the plans that teachers make for orchestrating discourse around problem solving
tasks and the outcomes of implementation of those plans. This research study is intended
to open the door to research on planning for discourse around problem solving tasks.

This research study analyzes how 12 middle school mathematics teachers
participating in the Mathematics Problem Solving Model professional development
research program implemented lesson plans that they wrote in preparation for whole-
class discussions around cognitively demanding problem solving tasks. The lesson plans
consisted of the selection and sequencing of student solutions to be presented to the class
along with identification of the mathematical ideas to be highlighted in the student
solutions and questions that would help to make the mathematics salient. The data used
for this study were teachers’ lesson plans and the audio-recordings of the whole-class
discussions implemented by the teachers.

My research question for this study was: How do teachers’ written plans for
orchestrating mathematical discourse around problem solving tasks influence the
opportunities teachers create for students to reason mathematically? To address this
research question, | analyzed the data in three different ways. First, | measured fidelity to

the literal lesson by comparing what was planned in the ISAs to what was actually took



place in the implemented debriefs. That is, | analyzed the extent to which the teachers
were implementing the basic steps in their lesson (i.e. sharing the student work they
identified, addressing the ideas to highlight and the planned questions). Second, |
analyzed the teachers’ fidelity to the intended lesson by comparing the number of high-
press questions in the lesson plans (that is, questions that create opportunities for the
students to reason mathematically) to the number of high-press questions in the
implemented discussion. | compared these two sets of data using a linear regression
analysis and t-tests. Finally, I conducted a qualitative analysis, using grounded theory, of
a subset of four teachers from the study. | examined the improvisational moves of the
teachers as they addressed the questions they had planned, building a theory of how the
different ways that teachers implemented their planned questions affected the
opportunities for their students to reason mathematically around those planned questions.

My findings showed that it was typical for the teachers to implement most of the
steps of their lesson plans faithfully, but that there was not a statistically significant
correlation between the number of high-press questions they planned and the number of
high-press questions they asked during the whole-class discussions, indicating that there
were other factors that were influencing the frequency with which the teachers were
asked these questions that prompted their students to reason mathematically. 1
hypothesize that these factors include, but are not limited to, the norms in the classrooms,
teachers’ knowledge about teaching mathematics, and teachers’ beliefs about

mathematics. Nevertheless, my findings did show that in the portions of the whole-class



discussions where the teachers had planned at least one high-press question, they, on
average, asked more high-press questions than when they did not plan to ask any.
Finally, I identified four different ways that teachers address their planned
questions which impacted the opportunities for students to reason mathematically.
Teachers addressed their questions as drop-in (they asked the question and then moved
on as soon as a response was elicited), embedded (the ideas in the question were
addressed by a student without being prompted), telling (the teacher told the students the
‘response’ to the question without providing an opportunity for the students to attempt to
answer the question themselves) and sustained focus (the teacher sustained the focus on

the question by asking the students follow-up questions).
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Glossary of Terms

Debrief, problem-solving — A whole-class discussion following the implementation of a
problem-solving task in which students share their solution strategies and the
teacher orchestrates the discussion to help students focus on the important
mathematical ideas in the task.

Design a Dartboard — One of the three problem-solving tasks the teachers in this study
were required to implement as part of their Mathematics Problem Solving Model
professional development experience. The teachers implemented this task with
their students, planning and orchestrating a whole-class discussion around the
ideas in this task. Please refer to Chapter 4, Task Analysis, for a detailed
description of this task.

Episode — Used in the analysis of a problem-solving debrief. A portion of a problem-
solving debrief in which a planned question is being addressed. A standard
episode would occur when the teacher asks the planned question; a student (or
multiple students) answers the question; and continues as long as the ideas
generated by the question are being discussed. An episode also can occur when
the ideas in a planned question are being addressed, either by the teacher or a
student, without the question first being asked by the teacher.

High-press questions — Part of the question coding scheme developed for this research
study that differentiated between high-press questions and low-press questions.

There are questions planned and/or asked by the teacher that are intended to
Xii



encourage students to reason mathematically about the problem-solving task
and/or the mathematical ideas present within the problem-solving task. High-
press questions were identified both in the Instructional Sequence Analyses as
well as in the implemented debriefs. See Chapter 7, Research Sub-Question 2, for
a description of this coding scheme.

Implementation Fidelity Analysis (IFA) — Data analysis tool that was developed and
used for this research study to gauge how closely teachers were implementing the
Instructional Sequence Analyses (ISAs). This data analysis tool focused
specifically on (1) whether or not the student work identified in the ISA was
presented, (2) whether or not the teacher addressed the planned questions within a
segment, and (3) whether or not the mathematical ideas to highlight were
addressed. The Implementation Fidelity Analysis analyzes each segmentin a
problem-solving debrief separately, assigning a level of fidelity. A faithful
implementation of a segment is when the identified student work was presented,
and both the planned questions and ideas to highlight were addressed. A partially
faithful implementation is when the student work was presented and either the
idea to highlight was addressed or the identified questions were planned, but not
both. A non-faithful implementation of a segment is when either the student work
was never presented or the student work was presented but neither the idea to
highlight nor the planned questions were addressed.

Instructional Sequence Analysis (ISA) — The lesson planning protocol that the teachers

participating in the Mathematics Problem Solving Model professional

Xiii



development used to plan for the problem-solving debriefs as part of the
professional development. The key features of the ISA were the selection and
sequencing of student work to be presented during the problem-solving debrief,
the identification of mathematical ideas to highlight for each piece of student
work and questions to ask to help make the mathematics salient to the students
during the debrief. See Appendix A for an example of a blank ISA.

Inquiry Oriented Teacher Analysis (IOTA) — A coding scheme to code teacher
utterances. In contrast to the question codes (see below), the IOTA coding
scheme is intended to code most teacher utterances in the context of students
discussing their mathematical thinking. These codes are grouped into the
subcategories of revoicing, telling, questioning, and managing. The codes were
used in research sub-question 3 to identify varying patterns in teacher discourse
moves as the planned questions from the ISA were being implemented. See
Appendix E for the complete coding scheme.

Intended Lesson - Part of my theoretical framework that differentiates between a literal
lesson and an intended lesson. The intended lesson is the opportunities for
students to learn as planned within a lesson plan. In my research study, the
intended lesson is identified as the opportunities for students to reason
mathematically based upon the nature of questions planned in the Instructional
Sequence Analysis.

Literal Lesson — Part of my theoretical framework that differentiates between a literal

lesson and an intended lesson. The literal lesson represents the specific steps
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identified in a lesson plan. In this research study, the literal lesson plan within the
Instructional Sequence Analysis is identified as (1) present the identified piece of
student work, (2) ask the planned questions, and (3) orchestrate the discourse to
ensure that the planned ideas to highlight are being addressed. These steps are
repeated for each identified piece of student work. This construct of a literal
lesson plan was used to develop the Implementation Fidelity Analysis, which was
used to answer research sub-question 1.

Low-press questions — Part of the question coding scheme developed for this research
study that differentiated between high-press questions and low-press questions.
These are questions planned by the teacher that do not prompt students to reason
mathematically. They are primarily characterized as questions that prompt
students to share their thinking without necessarily attending to the mathematics
or short-response questions with a single correct response. Low-press questions
were identified in the Instructional Sequence Analyses, but not in the
implemented debriefs. See Chapter 7, Research Sub-Question 2, for a description
of this coding scheme.

Mathematical Problem Solving Model (MPSM) — The model for the professional
development program that the teachers participated in as part of the larger
research study that this study has drawn from. The MPSM focuses on the use
problem-solving tasks as a way to teach mathematics and the use of formative
assessment to plan subsequent instruction. See Chapter 3, Professional

Development Description, for a complete overview of the program.
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Question codes — A coding scheme developed for this research study, used to identify
the nature of questions, both planned in the ISA and asked by the teachers in the
problem-solving debriefs. The codes identify the type of discourse the teachers
are prompting their students to engage in during the problem-solving debrief (e.g.
sharing their strategies, reasoning about errors in their strategies, making
connections between strategies). The codes fall into two separate categories:
high-press questions and low-press questions. Only the high-press question codes
were used to analyze teacher questions and, consequently, not all teacher
questions in the problem-solving debriefs were coded using the question codes.
See Chapter 7, Research Sub-Question 2, for a description of this coding scheme
and Appendix C for a description of all codes.

Segment — The portion of a problem-solving debrief centered on an identified piece of
student work. A segment may be in reference to either the written portion of the
ISA that is focused on a particular piece of student work or it may refer to the
implemented portion of the problem-solving debrief in which that piece of student
work is being discussed by the class. In the ISA, a segment refers to an identified
piece of student work along with the ideas to highlight and the questions to make
the mathematics salient that the teacher recorded in conjunction with that piece of
student work. In the implemented problem-solving debrief, a segment begins
when the teacher brings up the student work to be discussed (either by inviting the
student to share or showing the work to the class without explicitly attributing the

work to a particular student). The segment continues as long as the student work
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is under discussion. A segment ends either when the teacher tells the student they
can sit down, or the teacher brings up a new piece of student work to be
discussed.

Snack Shack — One of the three problem-solving tasks the teachers in this study were
required to implement as part of their Mathematics Problem Solving Model
professional development experience. The teachers implemented this task with
their students, planning and orchestrating a whole-class discussion around the
ideas in this task. Please refer to Chapter 4, Task Analysis, for a detailed
description of this task.

Spinner Elimination — One of the three problem-solving tasks the teachers in this study
were required to implement as part of their Mathematics Problem Solving Model
professional development experience. The teachers implemented this task with
their students, planning and orchestrating a whole-class discussion around the
ideas in this task. Please refer to Chapter 4, Task Analysis, for a detailed

description of this task.
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Chapter 1. Introduction and Theoretical Framework

This research study is part of a larger NSF-funded research project validating the
Mathematics Problem Solving Model (MPSM), which is a professional development
program for middle school mathematics teachers designed by Education Northwest, a
research laboratory in Portland, Oregon. The MPSM promotes the use of cognitively
demanding problem-solving tasks and whole-class discussions around problem-solving
tasks (referred to as problem-solving debriefs) as a way for students to deepen their
mathematical understanding. Before introducing my research questions, | will provide
some background on the use of discourse around problem-solving tasks to promote
mathematical learning. | also describe a protocol for discourse planning that was used by
the teachers in the program and is central to my research study. This discussion is
followed by an introduction to my primary research question and my three sub-questions.
After introducing my theoretical framework, I will discuss the three sub-questions in
greater detail followed by an explanation of how these three questions are intended to

address my primary research question.

' NSF DRL 0437612 The opinions expressed in this research project are those of the authors and do not
necessarily represent the views of the National Science Foundation.



Background and Research Questions
| open this chapter with some background information about whole-class
discussions around problem-solving tasks as this forms the basis for my research study.

This section is concluded with an introduction to my research questions.

Discourse around Problem Solving Tasks as a Means to Promote
Mathematical Learning. From Schoenfeld’s research on the teaching of mathematical
problem solving (1979) to Cognitively Guided Instruction (Carpenter, Fennema, Franke,
Levi, & Empson, 2000) the potential role of problem solving in the mathematics
classroom has developed from a skill to be learned on its own to a vehicle for
mathematical learning to take place. One way for students to learn mathematics through
problem-solving tasks is for students to share their problem-solving strategies during a
whole-class discussion while the teacher scaffolds the discourse, creating opportunities
for students to engage in thinking about mathematics and mathematical problem solving.
Discourse around problem-solving tasks that promotes learning is characterized by
students making connections between strategies, extending and generalizing solutions,
making conjectures, verifying and modifying claims on the basis of mathematical
evidence, and making sense of mathematical ideas (Hiebert, Carpenter, Fennema, Fuson,
Wearne, Murray, Olivier, & Human, 1997).

One of the many roles for teachers in orchestrating discourse is the use of
questions to promote mathematical reasoning. Such questions include asking students to

provide justification for the strategies they used (Hiebert et al., 1997; Kazemi & Stipek,



2001), questions that lead students to make sense of the mathematical ideas used to solve
a task (Boaler & Humphreys, 2005; Sherin, 2002), questions that prompt students to
make connections between strategies (Hiebert & Wearne, 1993; Kazemi & Stipek, 2001),
and questions that encourage students to formulate and prove conjectures and
generalizations around the mathematics in the task (Fraivillig, Murphy, & Fuson., 1999;
Hiebert, & Wearne, 2003; Yackel & Hanna, 2003). Research has shown that students
demonstrate positive learning gains in classrooms where the teacher regularly requires
students to reason mathematically (Cobb, Wood, Yackel, Nichols, Wheatly, Trigatti, &
Perlwitz, 1991; Silver & Stein 1996; Carpenter, Fennema , & Franke, 1997; Hiebert
2003).

Students sharing their problem-solving strategies in the context of whole-class
discussions is one way that teachers can promote new mathematical thinking around a
problem-solving task (Hiebert, 2003), creating opportunities for students to engage in
rich mathematical discourse as described above. However, students sharing solution
strategies as a way to generate worthwhile discourse comes with the caveat that students
randomly volunteering to share how they solved a task may lead to limited opportunities
for students to engage in mathematical thinking around a problem-solving task because
the students, on their own, do not necessarily recognize the mathematical nature of the
tasks they are engaging with (Leinhardt, 2001; Nathan & Knuth, 2003; Stein, Engle,
Smith, & Hughes, 2008; Williams & Baxter, 1996). The teacher’s role in orchestrating

discourse around a mathematical problem-solving task is a critical one as it is the



teacher’s responsibility to create opportunities for students to reason mathematically
about the problem-solving task (Chazan & Ball, 2001).

Planning for Discourse around Problem-Solving Tasks. Professional
developers have proposed that teachers may create a platform upon which worthwhile
mathematical discourse is more likely to emerge by deliberately planning for the whole-
class discussion following the implementation of a problem-solving task (Stein, Engle,
Smith, & Hughes, 2008; Stein, Smith, Henningsen, & Silver, 2009). This may be done
by identifying which solution strategies will be discussed (selecting), determining the
order in which those solution strategies will be presented so as to build upon students’
understanding and move forward a mathematical agenda (sequencing), and planning
appropriate questions to help students make connections amongst each other’s’ strategies
and to the underlying mathematical ideas in the task. My research study analyzed the
questions that teachers planned for whole-class discussions. Additional information
about the process of planning for discourse around problem-solving tasks may be found
in Chapter 3, Professional Development Description.

Once a sequencing of student work is identified, the teacher plans questions
intended to move forward the mathematical discourse. Planning for mathematical
discourse has the potential to yield positive results since “rather than having
mathematical discussions consist of separate presentations of different ways to solve a
particular problem, the goal is to have student presentations build on each other to
develop powerful mathematical ideas” (Stein et al., 2008, p. 330). Planning questions to

ask during the whole-class discussion is a way for the teacher to be deliberate about



orchestrating the discourse, focus the discourse on the aspects of the students’ problem-
solving strategies that is relevant to the mathematical ideas the teacher hopes will emerge.

For the remainder of my dissertation, | will be referring to these whole-class
discussions around problem-solving tasks as problem-solving debriefs. While this
language is not widely used in mathematics education communities, it was the language
that was used in the professional development program from which | have drawn my
data. The term debrief is appropriate to describe this type of discourse in which students
are coming together as a class to meaningfully discuss their thinking and reasoning
around a problem-solving task because it refers to students reflecting upon their

experiences with a problem-solving task in meaningful ways.

The Research Questions

While it has been proposed that preplanning questions will lead teachers to
orchestrate more effective discussions than if they were to lead a whole-class discussion
without planning ahead of time what questions they will ask (Stein et al., 2008), no
research has been done to investigate the impact that preplanning questions can have on
problem-solving debriefs. This research study addresses this gap in the literature by
focusing on the relationship between the questions teachers preplan for discourse around
mathematical problem-solving tasks and what actually takes place during the
implemented problem-solving debrief. | did this by analyzing the enactment of teacher-
written plans for whole-class discussions around a problem-solving task, examining the

impact that preplanned questions had on the opportunities that teachers created for their



students to engage in meaningful mathematical discourse. The research question for this
study is:
How do teachers’ written plans for orchestrating mathematical discourse around
problem-solving tasks influence the opportunities teachers create for students to
reason mathematically?

This question will be addressed with three sub-questions:

1. Do teachers enact their written plans for problem-solving debriefs in the
classroom as they had planned prior to implementation?

2. s there a correlation between the number of questions teachers plan that promote
mathematical reasoning around problem-solving tasks and those that they actually
ask during whole-class discussions?

3. How do teachers’ improvisational moves during whole-class discussions
influence the enactment of the questions that were planned by the teacher prior to
implementation?

This dissertation analyzed how the teachers participating in the MPSM program
implemented written plans that they created for mathematical problem-solving tasks, with
a particular focus on the questions the teachers planned. Below, I will discuss each of the
research sub-questions and explain how each of these questions contributes to my
primary research question. But first, | will briefly describe some highlights of the MPSM
professional development program that are relevant to my research to provide some
background (for a complete description of the MPSM professional development program,
please refer to Chapter 3, Professional Development Background).

Implementation of Problem-Solving Debriefs. As part of the MPSM

professional development research experience, the participating middle-school



mathematics teachers were provided with a set of problem-solving tasks that were
considered to be cognitively demanding for students in middle school mathematics
courses. The teachers were required to implement these tasks in their classrooms (see
Chapter 4, Task Analysis, to see the tasks implemented by the teachers used in this
study). After the students had time to work on the tasks in class, the teachers collected
their students’ written work and used their solutions to plan a problem-solving debrief.
The teachers analyzed their students’ work; selected pieces of student work to be shared
with the whole class that would bring out the important mathematical ideas in the task;
planned a specific order in which the student work would be presented; identified the
important ideas to be highlighted for each piece of student work; and planned questions
to be asked to help make the mathematics salient. The teachers documented these plans
in a planning form called an Instructional Sequence Analysis (ISA). For an example of
an ISA, see Appendix A. My research study examined the MPSM teachers’ uses of their
ISAs during the MPSM problem-solving debriefs, with a particular focus on their
planned questions. In the next section, I discuss my theoretical framework. This is
followed by a discussion of my three sub-questions, briefly highlighting the theoretical
framework and data analysis methods used to answer each question. For a complete

discussion of the methods used to address the research questions, see Chapter 5, Method.

Theoretical Framework
My primary research question is: How do teachers’ written plans for orchestrating

mathematical discourse around problem-solving tasks influence the opportunities



teachers create for students to reason mathematically? This question focuses on what the
teacher planned in the ISA and how that plan was implemented in the problem-solving
debrief. To guide my research, | have adapted two frameworks from research on
intended and enacted curriculum to fit the perspective of teachers’ self-written lesson-
plans. While research on intended and enacted curriculum frequently refers to
curriculum as national, state, district, or school-level standards (Porter, 2004; Tarr, Reys,
Reys, Chavez, Shih, & Osterlind 2008), | am not focusing on any of these definitions of
curriculum enactment to guide my research because, for my research study, | examined
how teachers enacted a single lesson (as opposed to, for example, an entire unit in a
textbook). To support my research on teacher planning and implementation, | adapted
two frameworks for intended and enacted curriculum that focused on the implementation
of individual lessons. Also, | focused on theoretical frameworks that perceived the
teacher as the primary decision-maker concerning what would take place in the
classroom, both in the planning phase and the implementation phase. Below, | discuss
these two frameworks and then describe my own ‘hybrid’ framework that blended these
two frameworks together for the purpose of making sense of teachers’ planning for and
implementation of a problem-solving debrief.

The Temporal Phases of Curriculum Implementation. Stein, Remillard, and
Smith (2007) suggested a framework in which intended curriculum refers to the teacher’s
personal plans for instruction. In their framework, the written curriculum (i.e. textbooks
and teaching materials) influences the teacher’s intended curriculum. As teachers use

curricular materials to plan for what takes place in the classroom, the teachers must make



important decisions about what to cover within a text, how to interpret curricular
materials, and what aspects of the curriculum to emphasize. In turn, when teachers
implement their intended curriculum in the classroom, how that curriculum plays out in
the classroom is going to look different from what had been originally intended. What
students experience with respect to the enacted curriculum is subsequently going to
influence what the students learn. Finally, how the enacted curriculum plays out in the
classroom and what students come to learn as a consequence of the enacted curriculum is
going to, in turn, influence the plans the teacher makes in subsequent lessons. The boxes
in figure 1 illustrate these temporal phases. This framework demonstrates the teacher as
central to the implementation process by bridging the gap between the written curriculum

and the enacted curriculum with the intended curriculum.

I
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Figure 1. The temporal phases of curriculum implementation (Stein et al. 2007, 322)

Research has shown that there are several influencing factors that may contribute

to the variations that exist between a written, intended, and enacted curriculum (Stein et



al., 2007). What happens in these phases of implementation is influenced by teachers’
beliefs, knowledge, and professional identity, among other contributing factors (see, for
example, Stein, Baxter, & Leinhardt, 1990; Cohen, 1990; Spillane, 1999; 1997;
Remillard & Bryans, 2004). This framework supports how I think about teachers’
planning and implementation of a problem-solving debrief because it takes into
consideration not only the influences that teachers have on the planning of a lesson, but
also its implementation, recognizing that both the intended curriculum and enacted
curriculum are influenced by teacher decisions. While this research study recognizes that
teachers’ beliefs, knowledge, and professional identities influence how teachers enact a
curriculum in their classroom, this study does not explicitly study these factors.

Literal versus Intended Lesson. The other framework that was useful for
developing my own theoretical framework focused on the lesson plan as central to their
analysis of the enacted curriculum. In their research on teachers’ fidelity to a reform-
oriented curriculum, Brown, Pitvorec, Ditto, and Kelso (2009) interpreted a textbook
lesson as having both a literal lesson and an intended lesson. The literal lesson plan
represents the steps laid out by the textbook authors in a written lesson plan for the
teacher to complete during the enactment of the lesson. A lesson step might be an
instruction for students to work on a particular problem in a small group, or it may be a
prompt for the teacher to pose a particular question for the class to discuss as a whole.
The intended lesson plan represents the learning opportunities that the textbook author

hopes the lesson will bring forth.
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This perspective of a literal lesson versus an intended lesson has been used in
various studies on fidelity of implementation, although the interpretation of what counted
as a literal lesson or an intended lesson varied between studies. For example, Porter
(2005) viewed academic content as both the topics to be covered and the cognitive
demand linked to those topics. Tarr et al. (2008) measured both how much the teachers
were using standards-based textbook materials and the extent to which the teachers were
establishing a learning environment consistent with the tenets of the NCTM Principles
and Standards for School Mathematics (2000). Brown et al. (2009) perceived authors of
a textbook lesson as making decisions both about what aspects of the lesson content to
cover, and also the opportunities to learn that content (opportunities to reason about
mathematics and opportunities to communicate about mathematics). | used this idea of a
literal lesson and an intended lesson to allow me to examine how teachers implemented
their ISAs from contrasting perspectives. | will describe this more, following the
description of the theoretical framework that | developed for my research study using
these Stein et al.’s temporal phases for curriculum implementation (2007) and Brown et
al.’s framework for literal versus planned lessons.

A Hybrid Framework. For the theoretical framework that guided this study, |
blended together Stein et al.’s (2007) framework of the temporal phases of curriculum
enactment with Brown et al.’s (2009) framework for literal versus intended lesson. I
replaced the Teacher’s Intended Curriculum in Stein et al.’s framework with the
Teacher’s Literal Lesson and Teacher’s Intended Lesson (see figure 2 below). Another

key difference between Stein et al.’s framework for the temporal phases of curriculum
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implementation and my own framework for lesson implementation is that their
framework focused on teachers implementing a written curriculum by adapting it to fit
their own plans for classroom instruction, while my research study is focused on teachers
implementing plans that they wrote themselves. A written curriculum may refer to
standards that the teachers are expected to adhere to or textbook lessons that they are
attempting to implement. While such curriculum usually would be directly influencing
the intended lesson, the lessons developed in my research study are not being directly
influenced by such outside sources. As a result, the lines connecting the Written
Curriculum to the Teacher’s Intended Lesson and Teacher’s Literal Lesson are dashed;
indicating that the influences that the teachers’ curricula that they are using in their own
classrooms may have on these lessons is going to be indirect. I also changed the
language from curriculum to lesson to indicate that | was specifically thinking about
these temporal phases at the lesson level and, in particular, the enactment of teachers’
self-written lesson plans. Note also, that, although it is not included in figure 2, | still
consider Stein et al.’s explanations for transformations of the lesson as an important

element of my framework.

Teacher's Intended
77 Lesson
Written 7 Enacted
Curriculum | '~ v
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Learning
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Figure 2. My framework for teacher-written lesson plans for discourse around problem-solving tasks
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For my own research, | was interested in the fidelity with which the teachers were
implementing their own ISAs. To do this, for research sub-question 1, | examined the
extent to which the teachers followed the basic components of their lessons (for example,
sharing the pieces of student work that they said they would and asking the questions
they had planned to ask). This part of my analysis explicated the teachers’ fidelity to the
literal lesson. For research sub-question 2, I analyzed the teachers’ planned questions
with respect to the opportunities the teachers had intended to create for students to engage
in mathematical reasoning and compared those to the questions teachers asked during the
implemented problem-solving debrief. This looked at fidelity to the teachers’ intended
lesson. Finally, in research sub-question 3, I looked at how the teachers implemented
their planned questions to understand how the teachers’ utterances transformed the way
that the students interacted with the planned questions. In Chapter 5, Method, | describe
in greater detail how the analysis | conducted for these sub-questions each addressed a

different element of my theoretical framework.

Discussion of the Research Questions

Research Sub-Question 1: Do teachers enact their written plans for problem-
solving debriefs in the classroom as they had planned prior to implementation? This
sub-question is intended to address the teachers’ fidelity to the literal lesson. Although
the teachers were required to follow up the implementation of an MPSM problem-solving
task by creating an ISA and orchestrating a problem-solving debrief using the ISA, there
IS no guarantee that the enactment of the ISA will completely resemble what was laid out

in the document. For example, a teacher may not share every piece of student work that
13



was identified in the ISA. Reasons why this may occur include insufficient time, absence
of a presenting student, or because the discourse took a different direction than originally
intended and the teacher chose not to implement the remainder of the ISA as planned.
Also, a teacher may have a student share their work as planned in the ISA, but not
address the questions as planned.

Using Brown et al.’s (2009) concept of fidelity to the literal lesson, research sub-
question 1 is intended to address the extent to which the teachers followed the basic steps
of their ISAs, or literal lesson. The analysis for research 