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This exploratory case study examines an alignment-focused coaching model of

mathematics professional development during a school district’s second-year

implementation of the coaching model. Specifically, the study describes the content of

coach-teacher talk as five coach-teacher pairs, grades K–8, engage in planning and

analyzing mathematics lessons. Using an alignment framework designed around the

components of curriculum, instruction, and assessment to analyze talk, four patterns

unfold. Issues of curriculum, instruction, and assessment were more often discussed in

isolation than interconnected, mathematics was most often the content focus when

teacher and/or coach were using the state standards document to plan, student thinking

and learning were most often a focus when students were struggling, and teachers often

talked about instruction as actions isolated from student thinking and learning. In

addition, teachers reported changes to instruction as an outcome of participating in

coaching. Self-reported benefits to teachers’ practice included planning lessons that



vi

focused on student learning, that is, considering the mathematics in the standards and

ways students would learn the content. Teachers also reported asking “better questions”

more often and in different ways, using models such as manipulatives and representations

for connecting mathematics ideas, thinking more about student learning, and analyzing

and scrutinizing textbooks to align with the state standards.



vii

Table of Contents

List of Tables ......................................................................................................... ix

Chapter 1: Introduction ............................................................................................1

Chapter 2: Personal Narrative..................................................................................5

Chapter 3: Conceptual Framework .......................................................................15

Research on Teacher Professional Development..........................................15

Why coaching?..............................................................................................19

Research on Coaching...................................................................................21

Tasks of Teaching .........................................................................................26

The Task of Planning ...........................................................................27

The Task of Analyzing Implementation of the Lesson........................29

Framework for Interpretation – Curriculum, Instruction, and Assessment ..33

Study Questions ............................................................................................36

Chapter 4: Method .................................................................................................38

Design of the Study.......................................................................................38

Participants....................................................................................................39

Coach-Teacher Team A .......................................................................40

Coach-Teacher Team B .......................................................................40

Coach-Teacher Team C .......................................................................40

Coach-Teacher Team D .......................................................................41

Coach-Teacher Team E........................................................................41

Data Collection Instruments .........................................................................42

Interviews.............................................................................................42

Lesson Reflections ...............................................................................42

Transcripts............................................................................................42

Data Collection .............................................................................................43

Data Analysis ................................................................................................46



viii

Patterns of Talk ....................................................................................46

Teachers’ Perceptions of Benefits to Practice .....................................47

Validity and Reliability........................................................................47

Chapter 5: Data Analysis and Findings .................................................................49

Patterns that Emerged Using an Alignment Framework ..............................50

Isolation and Interconnection of Curriculum, Instruction, and Assessment
.....................................................................................................50

Using State Standards for Content Focus ............................................56

Considering Student Thinking—Struggling Students Only ................62

Teacher Actions Isolated From Student Thinking...............................66

Teachers’ Self-Described Benefits to Practice ....................................69

Planning Lessons to Support Student Learning ...................................69

“Better Questioning” Strategies...........................................................71

Using Models and Modeling for Connections .....................................75

Thinking about Student Learning ........................................................78

Scrutinizing Textbooks ........................................................................81

Summary .......................................................................................................83

Chapter 6: Conclusions and Implications ..............................................................85

Implications for Policy Considerations.........................................................90

Implications for Coaching.............................................................................91

Suggestions for Future Research ..................................................................92

Appendixes ............................................................................................................93

Appendix A: Coach/Teacher Operating Principles.......................................93

Appendix B: Pre- Interview Protocol ...........................................................95

Appendix C: Post- Interview Protocol..........................................................96

Appendix D: Reflections on the Lesson .......................................................97

References..............................................................................................................98

Vita 104



ix

List of Tables

Table 1: The Working Systemically Process ...................................................................... 7
Table 2: Stages of Concern ............................................................................................... 10
Table 3: Timeline of Events Preceding Research Study................................................... 13
Table 4: Actions to Consider During Planning and Analyzing ........................................ 31
Table 5: Timeline for Data Collection .............................................................................. 44
Table 6: Types of Teacher Talk during Planning and Analyzing Tasks........................... 51
Table 7: Addressing Curriculum, Instruction, and Assessment in Isolation..................... 53
Table 8: Addressing Curriculum, Instruction, and Assessment as Interconnected........... 55
Table 9: Content Issues by Teacher during Planning Stages............................................ 60
Table 10: Teacher Comments Linking Assessment of Student Work to Instructional
Decision Making............................................................................................................... 64
Table 11: Teacher and Student Actions During Lesson Implementation ......................... 67
Table 12: Teacher Benefits and Interpretations of Lessons to Support Student Learning 70
Table 13: Teacher Benefits and Interpretations of "Better Questions"............................. 73
Table 14: Teacher Benefits and Interpretation of Using Models...................................... 76
Table 15: Teacher Benefits and Interpretations of Thinking about Students ................... 79
Table 16: Teacher Benefits and Interpretations of Scrutinizing Textbooks ..................... 82



1

Chapter 1: Introduction

As the United States continues to set higher learning goals for students in

mathematics, accountability for reaching these goals is getting stronger. It is now national

policy defined by the Elementary and Secondary Education Act (2001) that all students

attain mathematical proficiency, determined by state standards and high-stakes

assessments. Districts understand that quality mathematics instruction for all, enabling

every student to learn at high levels, requires a teaching force with deep content and

pedagogical knowledge, an especially daunting challenge in schools with a history of low

performance and high poverty. The need for professional learning is obvious, and district

leaders recognize that traditional workshops, conferences, and pre-service courses do not

provide the ongoing support structure necessary to change teaching and learning

effectively. What are needed are effective strategies for professional development that

support teacher learning in the No Child Left Behind context of accountability.

Coaching has emerged as a popular model of professional development for

teachers (Poglinco, et al., 2003; Neufeld & Roper, 2003). The term coaching includes

activities directly related to improving instruction, such as one-on-one conferencing,

classroom observations, co-teaching, and classroom demonstrations. Mathematics

coaches focus on helping teachers understand important mathematics concepts and

instruction that enables all students to develop proficiency with mathematics standards.

The primary goal of a mathematics coach is to engage and support teachers in

collaborative work in order to improve students’ mathematics learning.

Researchers have documented coaching as a “promising practice” for improving

mathematics instruction. (Neufeld & Roper, 2003) Nationally, states and districts are

allocating substantial resources—namely time, money, and staff—for mathematics
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coaching. Currently, the practice of coaching is ahead of our research-based knowledge

about its effectiveness. Information about coaching models and their effectiveness comes

primarily from evaluation studies, project reports, and scholarly articles rather than from

empirical research. Understanding the possible effectiveness of the coaching model as a

support for teacher learning requires an analysis of the substance of talk—that is, what

constitutes the focus between coach and teacher during interactions.

Districts across the U.S, such as the Silicon Valley Mathematics Initiative, Region

9 in New York City, and the Massachusetts Mathematics Coaching Project have coaching

models in place. A coaching model was chosen by designers of America’s Choice

schools as the main strategy to introduce standards-based instruction into the classroom

(Poglinco, et al., 2003). For six years, Poglinco and others (2003) analyzed qualitative

studies of coaching in Boston, Louisville, San Diego, and Corpus Christi. States, such as

the one reported in this dissertation, formed networks of coaches to improve student

achievement scores. Nationally, educational organizations allocate resources to

reorganize professional development structures that include coaching.

In this research study, I analyze a coaching model implemented in the Northeast

School District in 2005-2006, specifically focusing on the content of coach-teacher talk

as they planned and analyzed lessons. I describe teacher perceptions of benefits to their

practice as a result of participating in the coaching model. The unique characteristics of

the coaching model I studied were twofold: (a) It was alignment-focused, and (b) it

occurred in practice for three hours during the school day.

The first unique characteristic was that the coaching model was focused on

alignment. Alignment indicates both teacher and coach design lessons that consider

curriculum (what is taught), instruction (how it is taught), and assessment (how students

learned it), ensuring that “what is taught, gets tested” (English, 1999). I document what
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content teachers attended to during their interactions with a coach and I identify patterns

that emerged during three coaching cycles over a four-month period. My analysis

considers what aspects of curriculum, instruction, and assessment received teacher

attention, and the ways teachers considered mathematics content and student thinking

when planning and analyzing lessons aligned to state standards.

Two tasks for teaching, planning and analyzing lessons, revolved around a set of

actions that focused on alignment. During planning, the coach used a set of pre-

determined questions to guide teachers in studying state mathematics standards to

identify what students were to know and do during the lesson. Teachers not only studied

mathematics content at their grade level; they considered learning expectations at

adjacent grade levels (Charles A. Dana Center, 2003) because there is evidence that

teachers’ knowledge and understanding of content contributes to student achievement

(Hill, 2007). With the coach’s guidance, the teacher considered instruction, ways to

engage students in the content, as well as a lesson flow or sequence. The teacher also

identified which student’s learning sample to assess. Following a one-hour planning time,

the teacher implemented the lesson in the classroom and collected student artifacts.

During the analyzing time, both teacher and coach considered student thinking about the

standards.

Second, the coaching model was job-embedded—that is, it occurred in practice

during the school day. Evidence suggests that effective professional development should

be authentic and close to the teacher’s practice (Loucks-Horsley, Hewson, Love, &

Styles, 1998; Little, 1993; Sherin & Han, 2004; Kazemi & Franke, 2004). One coaching

cycle—planning, implementing the lesson, analyzing—took three hours. The school

district provided money for substitute teachers, while the principal supported

implementation.
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Our current knowledge of coaching provides descriptions of coaches’ work,

considers coaches’ learning needs, and explores ways in which professional development

can be shaped to address those needs (Becker, 2001; Neufeld & Roper, 2003; West &

Staub, 2003; Feger, Woleck, & Hickman, 2004). The variety of coaching models, the

ambiguity of the coach’s role, and the lack of clearly communicated expectations for

coaching necessitate a closer look at coaching during implementation.

This study took place during the second year of implementation of an alignment-

focused coaching intervention. After the first year, coaches’ reflections indicated a need

for definition and clarity for the coach’s role—specifically, what coaches and teachers

did when they worked together. This study addresses two questions:

1. What do teachers and coaches focus on in alignment-focused coaching as they

engage in planning lessons and analyzing instruction based on those lessons?

2. How do teachers describe changes to their practice as a result of their

participation in coaching?
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Chapter 2: Personal Narrative

Because I worked with Northeast School District before I began this study, I

wrote this personal narrative to situate the study within its broader context and to provide

background information from the perspective of a researcher more as participant than

observer. My professional association with the Northeast School District, a pseudonym,

began in 2003, the first year of the district’s participation in a Department of Education

research project—“Working Systemically for Student Achievement”—in partnership

with the Southwest Educational Development Laboratory (SEDL) and the Charles A.

Dana Center at The University of Texas at Austin. The partnership’s primary goals were

to determine why the district’s student achievement scores in mathematics were lower

than statewide scores on the state criterion referenced test (CRT), and to develop an

action plan to move from low-performing to high-performing. A colleague and I shared

the roles of site coordinator and mathematics professional development specialist for the

intervention work in the Northeast District. The work involved organizing, coordinating,

and facilitating collaborative meetings with the district’s leadership team and teacher

teams, and documenting learning through field notes.

During the 2003–2004 school year, a district leadership team comprised of district

staff, principals, and teachers met monthly to engage in a “working systemically” process

to determine the problem behind low student achievement scores. The working

systemically process involved six stages: understanding the system, analyzing the system,

planning action, taking action, monitoring results, and reflecting on the work. Each stage

included steps facilitated by my colleague and me. During Stage 1, “Understanding the

System,” the site team built relationships with key district staff, collected data, and
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formed a district leadership team. During Stage 2, “Analyzing the System”, the district

leadership team conducted a gap analysis to determine the root cause and possible

reasons for the problem. Stage 3, “Planning Action,” involved developing an action plan

to address the root cause determined in Stage 2. During Stage 4, “Taking Action,” leaders

implemented the action plan, provided leadership and teacher support, and made the

implementation plan a priority. In Stage 5, “Monitoring Results,” leaders ensured an

understanding of monitoring, reviewed the action plan, assessed the work, used the

assessment results, and made revisions in the plan. The last stage, “Reflecting On and

Recognizing the Work,” engaged leaders in reviewing the “working systemically

process,” reflecting on the work, recognizing progress, and deciding on an improvement

focus. (See Table 1.)

The district leadership team determined the root cause of poor test scores to be a

lack of effective instruction, driven by lack of teacher knowledge and understanding of

mathematics content and instruction. Because teachers worked in isolation, lacked

professional learning opportunities in mathematics, and self-selected the curriculum, they

had few opportunities to develop new knowledge and understanding of the curriculum.

Further, the district lacked a scope and sequence, as well as clear guidelines for

instructional support. In spring 2004, as a result of investigating strategies to support

teacher change, coaching was selected as the professional development vehicle for

improving mathematics instruction.
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Table 1: The Working Systemically Process
Stage Actions

Understanding the System Build relationships with key district staff, collect data,

and form a district leadership team.

Analyzing the System Conduct a gap analysis to determine the root cause and

possible reasons for the problem.

Planning Action Develop an action plan to address the root cause.

Taking Action Implement the plan.

Provide leadership support.

Provide teacher support.

Make the implementation of the plan a priority.

Monitoring Results Ensure an understanding of monitoring.

Review the action plan.

Assess the work.

Use the assessment results.

Make revisions in the plan.

Reflecting On and

Recognizing the Work

Review the Working Systemically Process.

Reflect on the work.

Recognize progress.

Decide on an improvement focus.
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Literacy coaches had contributed to significant improvements in Northeast

students’ reading test scores. The district leadership team reasoned that mathematics

coaches could similarly improve scores on state CRTs. The plan of action created by the

district leadership team included mathematics coaches as part of the professional

development structure. Literacy coaches used a prescriptive model for implementation,

including clear guidelines and expectations for the coach role, as well as a broad base of

professional support. Mathematics coaching, however, was conceptualized without a

similar support structure, prescriptive guidelines, or plan for implementation. My

colleague and I were given the responsibility for creating the coaching structure and

contributing details to the plan for implementation.

In summer of 2004, five teachers, grades K–8, were reassigned full-time from

classroom teacher to mathematics coach. Criteria for selecting the coaches were

subjective and dependent on recommendations from campus principals. All five coaches

were perceived as teacher leaders on their respective campuses, and served on the district

leadership team during the 2003–2004 school year. Due to these experiences, they

seemed the likely choice for mathematics coaches. Together, my colleague and I began

the process of defining the role of a mathematics coach, and the support structures

necessary for coaches’ professional learning.

First, my colleague and I traveled to New York City, Region 9, to visit Lucy West

and the content-focused coaching model which had proven successful in District 2 (West

& Staub, 2003). We spent three days in June 2004 visiting mathematics coaches formally

and informally, both in schools and in meetings, and talking with Lucy West, who

provided insights in implementing a content-focused coaching model. Prepared with

information, a coaching model, and a book for group study by West and Staub (2003),

Content Focused Coaching—Transforming Mathematics Lessons, my colleague and I
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returned to Northeast with ideas for co-creating a mathematics coaching model in

collaboration with the five new coaches.

Second, we created a three-day institute on mathematics coaching, which took

place in August 2004. Our goals were to identify the role of a coach, to create coaches’

tools, to build coaches’ mathematics content knowledge and knowledge for teaching

mathematics, and to develop an implementation plan to fit the Northeast context. We

used the book Content Focused Coaching as the core guide for studying coaching,

specifically the pre-conference, observation, and post-conference structure for coaching

conversations, as well as the “Guide to Core Issues in Mathematics Lesson Design”

(West & Staub, 2003, p. 11). At the conclusion of the coaching institute, the coaches left

with a coaching notebook that included tools for lesson design, as well as a pre-

conference, observation, and post-conference coaching structure to begin their year as a

mathematics coach.

As the coaches and I met monthly during the 2004–2005 school year (my

colleague had left the research project to work in New York), the challenges of coaching

exceeded the successes. When coaches were surveyed using the Concerns Based

Adoption Model (CBAM) to identify their stages of concern, personal and logistical

concerns dominated (Hord, 1997). During one of the coaches’ reflection meetings, we

used the six “Stages of Concern”—awareness, informational, personal, management,

consequence, collaboration, and refocusing—to identify concerns. (See Table 2.)

Coaches’ challenges included resistant teachers, lack of clarity about coaching

role, lack of principal support, lack of time, additional demands, and scheduling.

According to the research on coaching, these were not uncommon challenges in the first

year of implementation (Russo, 2004; Poglinco, et al., 2003; Neufeld & Roper, 2003).
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Table 2: Stages of Concern
Stage Expression of Concern

Awareness I am not concerned about it.

Informational I would like to know more about it. Why

should I do things differently?

Personal How will using it affect me?

Management I seem to be spending all my time getting

materials ready.

Consequence What impact am I having? How can I

refine it to have more impact?

Collaboration How can I relate what I am doing to what

others are doing?

Refocusing I have some ideas about something that

would work even better.

Research also told us that if mathematics coaching was to be a site for teacher

learning, talk needed to focus more on mathematics (Hill, Rowan, & Ball, 2005; Hill,

2007) and challenges needed to be explicitly addressed if the model was to do what the

district originally intended—increase student achievement by creating a change in

mathematics instruction. It was at this point that I became curious about what teachers

and coaches did when they were together. How do their interactions promote a focus on

mathematics teaching? How do teachers benefit from mathematics coaching? What do
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teachers learn? What needs to change so mathematics coaches can better support a

change in practice?

By the end of the 2004–2005 school year, the coaches requested a more structured

coaching role, something similar to the literacy coach model. Simultaneously, state

leaders in mathematics created a network of approximately 300 coaches along with

professional development support to build coaching capacity. In planning for the 2005–

2006 school year, the district leadership team recommended that coaches join the state

network, and that all K–8 teachers collaborate to design lessons aligned to the state

standards. In conjunction with state support, since the Department of Education funding

had expired, the district leadership team contracted with the Dana Center for continued

support for one-on-one coaching and teacher collaboration.

The coaches and I attended a weeklong institute in July 2005 sponsored by the

state coaching network. Together, we attended work sessions and met formally and

informally to plan for the 2005–2006 school year. At the end of the institute, the coaches

and I collaboratively designed the “Coach/Teacher Operating Principles” (Appendix A)

to use as a guide for coaching interactions. We engaged in conversations about my

research design and teacher participants in the study, as well as using the Professional

Teaching Model (Charles A. Dana Center, 2003) to promote lessons aligned to the

standards. Despite the structures for interactions, coaches still posed the questions: “What

is our role as a coach? What is it that I do when I’m with teachers?”

During Year 2, 2005–2006, we faced the challenge of creating a coaching model

to fit the Northeast context and purpose. Pressured from the state NCLB context to

improve test scores, and influenced by the SEDL and Dana Center work with alignment,

the 2004–2005 content-focused coaching model morphed into something slightly
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different: an alignment-focused coaching model designed to improve student

achievement in mathematics by collaboratively designing lessons aligned to standards.

The research study reported in this dissertation is intended to help educators and

researchers learn about the revised coaching model, one focused on the coach and teacher

collaboratively designing lessons using alignment of curriculum, instruction, and

assessment. In order to better understand the alignment-focused model, I analyzed issues

about curriculum, instruction, and assessment that occurred between teacher and coach as

they engaged in planning and analyzing lessons. In 2004–2005, coaches worked in

isolation at their respective campuses and also reflected on learning during monthly

coach group meetings at the administration building. During 2005–2006, I formally

researched the coaching model. I gathered data from coach-teacher interactions as they

occurred in practice to get a more authentic picture of what actually occurred to support

teacher learning. (See Table 3.)
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Table 3: Timeline of Events Preceding Research Study
Dates Events

Spring 2003 Northeast/SEDL research partnership

begins

Fall 2003 District Leadership Team (DLT) meets

monthly to engage in the “working

systematically process.”

Spring 2004 DLT determines root cause of low student

mathematics scores on state tests to be

teachers’ lack of mathematics content and

pedagogical knowledge, due to working in

isolation.

DLT chooses coaching to address root

cause.

Summer 2004 Five classroom teachers appointed as

mathematics coaches.

SEDL colleague and I visit New York, NY

to observe content-focused coaching and

Lucy West.

August 2004 Three-day professional development

institute on coaching.

Fall 2004–Spring 2005 Coaches and I meet monthly for reflection

on practice.

March 2005 Coaches request structure and clarification
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of coach role.

July 2005 Coaches and I attend five-day state

conference on coaching.

Coaches and I design “Coach/Teacher

Operating Principles.”

August 2005 Professional Teaching Model is introduced

to coaches and teachers.

August–December 2005 Formal research I conducted on

implementation of alignment-focused

coaching model.
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Chapter 3: Conceptual Framework

In this study, I looked at mathematics coaching as a means of teacher professional

development. I focused specifically on the content of coach-teacher talk as the coach and

classroom teacher engaged in planning for and analyzing lessons. I also considered how

teachers described changes to their practice as a result of their participation in coaching. I

defined mathematics coaching as a model of school-based professional development that

includes activities directly related to improving teacher instructional strategies in

mathematics. A content coach, considered a more knowledgeable other (Vygotsky,

1978), targets conversations with teachers around instruction, raises questions, and guides

teachers in developing new practice (Neufeld & Roper, 2003, Poglinco, et al., 2003). In

this section, I review what we know about effective professional development and

reasons for coaching, and what teachers and coaches do when they work together. I then

present a framework based on instructional alignment for identifying issues that receive

teacher attention during coach-teacher interactions.

RESEARCH ON TEACHER PROFESSIONAL DEVELOPMENT

Teacher professional development can enhance teaching and learning (Garet,

Porter, Desimone, Birman, & Yoon, 2001; Cohen & Hill, 2001). A few key studies

during the last 25 years have shown that teacher learning can lead to improved student

outcomes when it focuses on how students learn content, on instructional practices that

are related both to subject matter and to how students understand that subject matter, and

on strengthening teacher knowledge of specific subject matter content (Carpenter, et al.,

1989; Cobb, 1991; Saxe, et al., 2001). Close alignment of professional learning

opportunities with actual classroom practice is also a key (Hill, 2007).
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One of the best-designed and widely cited studies focused on improving teacher

knowledge of student problem-solving skills. Carpenter and colleagues (Carpenter,

Fennema, Peterson, et al., 1989) randomly placed first-grade teachers either in a month-

long workshop learning about students’ thinking in the domain of addition and

subtraction or in professional development that focused on general problem-solving

strategies but not on students’ domain specific thinking. Teachers who participated in the

student thinking workshop spent more instructional time on word problems, listened

more frequently to students describing how they solved problems, and encouraged

students to seek different methods for finding solutions. By contrast, teachers who were

not in the CGI workshop emphasized basic fact recall, getting answers quickly, and

students working alone rather than in groups. Student achievement was higher and

students’ growth in problem solving and reasoning were greatest when their teachers’

professional development focused on students’ domain-specific thinking, rather than

general principles of thinking or learning.

In another study, ten second grade teachers were given opportunities to examine

new curriculum materials and solve mathematics problems (Cobb, Wood, Yackel,

Nicholls, Wheatley, Trigatti, & Perlwitz, 1991). The teachers taught the problems to

students, then studied student thinking and learning. At the end of the school year, the ten

project teachers were compared with eight non-project teachers. Students whose teachers

participated in the study performed better on assessments measuring their conceptual

understanding of problems while maintaining their basic computational skills.

More recently, in 2001, a study examined how professional development focusing

on fractions influenced student outcomes (Saxe, Gearhardt, & Nasir, 2001). Teachers

who were given new curriculum materials were assigned to one of two groups. The first

group participated in a program designed to increase teachers’ mathematics content
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knowledge, to help them understand children’s thinking about fractions, and to examine

effective instructional methods. The second group was a support group for using the new

curriculum materials. Teachers met to talk about particular practices, instruction methods

for specific lessons, and the role of manipulatives, but did not study content or student

thinking. When student learning of fractions was measured by pre- and post-tests,

students of the teachers whose group had focused on content and student thinking gained

over a standard deviation more than did students of teachers in the support group.

Research about effective professional development in mathematics suggests that

teacher learning about mathematics content contributes to student achievement, that it is

aligned with and supports school improvement plans and curriculum materials in

teachers’ schools, and that it provides teachers with a way to directly apply what they

learn to teaching (Hill, 2007; Elmore, 2005; Loucks-Horsley, 1998). The content of

professional development that focuses on subject-specific instruction and student learning

affects student achievement. Teachers’ learning opportunities should therefore be situated

as close to their classrooms as possible and be linked to what they do in their classrooms.

Using specific student work samples or artifacts supports an understanding of student

thinking. By contrast, professional learning that focuses on general mathematics topics is

less effective (Hill, 2007).

Another characteristic of effective professional development is that it is aligned

with and supports school improvement plans and curriculum materials in teachers’

schools. Learning about teaching fraction concepts in a professional development setting

does little good if no curriculum materials exist to support students’ conceptual

understanding of fractions in the classroom. Cognitively Guided Instruction (CGI)

research (Carpenter, Fennema, Franke, Levi, & Empson, 1999) suggests otherwise, but it

seems to be an exception. Teachers will make better use of their resources if professional
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development is tied to using those resources to support student learning. One research

study found that teachers whose learning focused directly on the curriculum were the

same teachers who adopted practices taught in professional development (Cohen & Hill,

2001). Teachers used new curriculum materials when they were supported by learning

sessions that linked the materials to their state assessments. The study showed that

students whose teachers participated in curriculum-focused professional development

performed well on state assessments.

A third characteristic of effective professional development is that it provides

teachers with a way to directly apply learning to practice. In a study of what makes

professional development effective, researchers surveyed a nationally representative

sample of teachers who participated in the Eisenhower Professional Development

Program, which emphasized mathematics and science. The study concluded that teachers

were “more likely to change their instructional practice and gain greater subject

knowledge and improved teaching skills when their professional development directly

linked to daily experiences and aligned with standards and assessments” (Garet, et al.,

2001).

Professional development linked to student learning and teacher practice fits with

Ball and Cohen’s (1999) “practice-based” theory of professional development. According

to this theory, professional learning should focus on connections between teachers’ work

and their own students’ learning and on opportunities to practice what students learn in a

real world context. It should also be long-term, not a one-day workshop isolated from

practice. The emphasis should be on a continuous cycle of engaging in collaborative

conversations, constructing new understanding, and analyzing professional practice.

In sum, research tells us that professional development focused on how students

learn content and ways students understand it, and strengthening teacher knowledge of
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content and curriculum and assessment can lead to improved student outcomes. To be

effective, professional development must focus on increasing teacher learning about

mathematics. It must align with curriculum materials and school improvement plans, and

provide teachers opportunities to directly apply their learning to practice. The ultimate

goal of any teacher development experience is to transfer new knowledge into the

teacher’s active repertoire in order to support student learning (Joyce & Showers, 1995).

WHY COACHING?

There are a variety of reasons for a district to choose coaching to improve

mathematics instruction. Coaching is a means for teacher development. It is a

professional development strategy situated in teachers’ practice that provides one-on-one

learning opportunities focused on improving teaching (Loucks-Horsley, 1998). The

coach, presumed to be the knowledgeable other who has more content and pedagogical

knowledge, skills, and experience, works with teachers who have less knowledge and

experience. The knowledgeable other, one of the main principles of Vygotsky’s (1978)

work, refers to someone who has a better understanding or higher ability level than the

learner with respect to a particular task, process, or concept. This includes non-teacher

participants—specifically, coaches—who make significant contributions to supporting

teacher learning. The coach supports teachers’ goals by scaffolding their learning, asking

probing questions, extending and deepening thinking, and helping make connections to

students’ learning (West & Staub, 2003; Noyce Foundation, 2002; Poglinco, 2003).

Coaching meets standards for effective staff development (NSDC, 2001). It is

school-based; focused on authentic teacher classrooms, curriculum and practice, and

student work; and closely tied to districts’ instructional coherence plans for improving

mathematics scores—in short, not a one-shot, single-day presentation. Coaching as a

strategy for professional learning helps provide accountability for teachers through a
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mutual sharing of lessons in practice. One-on-one coaching provides the social structure

in which the teacher and coach participate as individuals in a collaborative setting. The

coach and teacher interact to accomplish tasks that are specific to teaching, that is,

together they plan and reflect on standards-based lessons.

In summary, the rationale behind coaching is rooted in research on creating an

effective professional development environment, one characterized by teachers learning

from their own practice; by teachers providing ongoing support through interactions with

other educators; by longevity, that is, a duration of several days or longer; and by a focus

on subject-specific instruction and alignment with instructional goals and curriculum

materials (Hill, 2007; Elmore, 2005; National Research Council, 2000). Coaching is not

isolated from practice; neither is it short-term or evaluative. The concept of coaching fills

a space in the array of professional development strategies designed to improve the

capacity of teachers to provide effective instruction for all students.

Teacher learning through coaching is situated in teachers’ practice. The term

situative refers to theoretical perspectives with roots in multiple disciplines including

psychology, sociology, and anthropology (Greeno, 1991). A situative theorist

conceptualizes learning as changes in participation in socially organized activities and in

individuals’ use of knowledge as a part of their participation in social practices (Borko,

2004; Lave & Wenger, 1991). From a situative perspective, teacher learning is

“understood as a process of increasing participation in the practice of teaching, and

through this participation, a process of becoming knowledgeable in and about teaching”

(Adler, 2000). Teachers have such multiple contexts for learning about their practice—

for example, in their classroom, through conversations with other teachers, and/or in

workshops—that in order to understand what they learn about practice, we must study

teachers in places where they are individual participants in relation to the social structure
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in which they participate. In this study, coaches and teachers were observed interacting

through conversations about tasks in their respective schools, with the conversations

taking place as close to the teacher’s place of instruction as possible. Analysis of this

study is guided by situative views of learning. Coaching is conceptualized as a learning

environment for teachers, situated in practice, that includes a perceived knowledgeable

other who shares practice with the teacher.

Coaching promotes teacher learning through collaboration. This assumes that the

process of learning is social. Scholars have conceptualized learning as knowing how to

participate in the discourses and practices of a community (Lave & Wenger, 1991).

Collective participation, which involves professional development designed for groups of

teachers or for teachers and coaches, fosters more “active” learning, such as reviewing

student work, planning together what was learned in professional development, and co-

teaching, which effects teacher knowledge and skills (Garet, et al., 2001). By

collaborating in coaching groups and sharing the learning process, Joyce and Showers

(1995) found that regular coaching sessions enabled teachers to focus on classroom

implementation and the analysis of teaching, especially student responses.

The Northeast coaching model was conceptualized as a means for teacher

development using a one-on-one structure for collaboration—using the coach as a more

knowledgeable other—that was situated in teachers’ practice. The model met the NSDC

standards for professional development. That is, it was school-based; focused on

authentic teacher classrooms; linked curriculum, instruction, and assessment to student

learning; and was closely tied to the district’s instructional improvement plan.

RESEARCH ON COACHING

Coaching is increasingly used by schools and teachers to improve instructional

techniques and practices in the hope of improving student achievement on state
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assessments (Poglinco, et al., 2003). A report based on longitudinal, qualitative studies of

coaching as a professional development approach in Boston, San Diego, Corpus Christi,

and Louisville concluded that “While not yet proven to increase student achievement,

coaching does increase the instructional capacity of schools and teachers, a known

prerequisite for increasing learning” (Neufeld & Roper, 2003, p. v).

Coaching is implemented in a variety of sometime inconsistent ways. Numerous

professional development strategies bear the label “coaching.” “Technical coaching” and

“peer coaching,” defined as two or more professional colleagues working together to

improve their professional knowledge and skills, are used to transfer new teaching

practices into the teachers’ existing practice (Showers, 1984). “Collegial” and

“cognitive” coaching both aim to improve existing practices by increasing teachers’

professional dialogue and personal reflection (Gamston, Linder, & Whitaker, 1993).

“Content-focused coaching” is related to apprenticeship, in which coach and teacher

collaboratively plan, enact, and reflect on specific lessons, acting as resources for each

other (West & Staub, 2003). Despite these variations, all coaching models incorporate a

pre-conference–observation–post-conference cycle.

Joyce and Showers (1984) are typically associated with the first researchers to

explore the promise of coaching. Naming the concept “peer coaching,” Joyce and

Showers visualized pairs of teachers coaching each other for the purpose of providing

technical feedback, encouraging the differentiation of instruction to meet students’ needs,

and prompting the application of knowledge to instruction. In studying the effectiveness

of coaching as a strategy for improving instructional quality, Showers and Joyce (1996)

found that teachers involved in a coaching relationship practiced new skills and strategies

more frequently and applied them more appropriately than did teachers who worked

alone.
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Numerous mathematics coaching projects exist nationally, with broad variance in

implementation of the models by context, project, collective interpretation of purpose,

and intended outcomes. Evidence from five research and evaluation studies suggest that

coaching as a professional development strategy shows promise for improving teaching

practice, yet leaves room for varied interpretations of the coach role and implementation

of the coaching model (Ai, 2002; Noyce Foundation, 2002; Noyce Foundation &

Donahue Institute, 2004; West & Staub, 2003; Becker, 2001).

An evaluation report from the Los Angeles Unified School District (LAUSD)

found that although students’ total mathematics scores improved slightly after the first

year of a five-year implementation plan, teachers may not have acquired the skills and

understandings intended from their participation in coaching (Ai, 2002). The discourse

norm of mathematics teaching and learning among teachers, and between teachers and

students, put a heavy emphasis on talk about computation and procedural skills instead of

conceptual understanding and problem solving. The LAUSD model provided little

guidance for coaching teachers one-on-one in the LA district mathematics plan, and key

coaching practices, such as classroom observations, model lessons, answering questions,

and helping with lesson plans, were determined by each individual coach. Lacking in the

coaching model was consistency in implementation, making it unclear what coaching

characteristics effectively contributed to teacher and student learning.

Similarly, the SMVI model lacked specificity and prescription for the coaches

concerning what they were to do and how they were to do it (Noyce Foundation, 2002).

The SMVI viewed pedagogical content coaching as a promising method for actually

getting an intervention into the classroom to help teachers improve their instruction.

Focused on helping teachers to understand important mathematics concepts and to

understand students’ thinking about those concepts, SMVI coaches employed a variety of
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strategies to engage teachers, such as pre-teaching conferences, in-class experiences, and

post-conferences. A pedagogical content coach assumed various roles when working with

a teacher. The roles were determined by the coach-teacher relationship.

Becker (2001) investigated coaching roles in the SVMI in improving instruction

in elementary mathematics classrooms. Three coaches were observed to determine how

they worked, how they interpreted their roles, and how they affected the teachers with

whom they worked. All three coaches interpreted their role differently and developed

three different styles of working with teachers: (a) coach as collaborator, (b) coach as

model, and (c) coach as leader. Becker found that the coach as collaborator saw a coach

as a resource to the teacher, and gave little feedback to the teacher on presentation of the

mathematics lesson. Coach as model used a long-range plan of working with teachers by

modeling instruction. Coach as leader served as a guide to the teacher, and together

teacher and coach become collaborative problem-solvers in designing instruction. Despite

such variation in coaching roles, teachers commonly seemed concerned with improving

student understanding of mathematics, and discussed processes such as problem–solving

more than they discussed skills.

The coaching in the Massachusetts Mathematics Coaching Project (MMCP)

engaged teachers in a reflective process and focused conversations about mathematics,

content, and instructional planning (Noyce Foundation and Donahue Institute, 2004).

Similar to the SVMI, the MMCP involved coaches as a support to teachers by providing

feedback and reflective questions through coaching sessions consisting of three

components: planning meeting, classroom observation, and reflecting meeting. Data from

the MMCP support the significant value coaching offered to teachers who were working

to improve their instruction. Key findings from MMCP about change in teachers’

behaviors were: (a) Teachers reflected on their teaching practice as a result of questions
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that coaches systematically posed to them in the course of pre- and post-observation

conferences and meetings, and (b) teachers’ repertoires of instructional strategies were

increased through classroom-based experiences shared by coaches and teachers.

Content-focused coaching, developed by West and Staub (2003) and used

extensively in former District #2, New York City, was designed to promote student

learning by having a coach and a teacher work jointly to collaboratively plan lessons,

implement them, and analyze student work (West & Staub, 2003). Studies suggest that,

when teachers spend time aligning their learning about mathematics content with

curriculum materials, instructional strategies, and assessments, student achievement

improves (Elmore, 2000; Charles A. Dana Center, 2004; Huie, Buttram, Deviney,

Murphy, & Ramos, 2004). The Northeast model of coaching was derived from the

content-focused coaching models.

In sum, evidence from the Los Angeles district evaluation report, the SMVI, the

MMCP, content-focused coaching in NYC District #2, and the Becker research study

suggests that coaching as a professional development strategy shows promise for

improving teaching practice, yet leaves room for varied interpretations of the coach role

and implementation of the coaching model. These findings suggest that if a district

chooses to allocate funds for implementation of coaching as part of a larger district

improvement strategy, then district staff, coaches, and teachers will most likely recreate a

coaching structure from an existing menu of coaching projects that fits their context and

purpose. Creating the coaching structure includes determining what coach and teacher

should do together, what they should talk about, and how they should engage in activities

for teaching. In data analysis for this study, I thought of activities for teaching as “tasks”

in order to consider how coaches and teachers interact around more specific and

prescriptive structures.
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TASKS OF TEACHING

A task is a set of actions, the goal of which is pre-specified. According to

Newman, Griffin, & Cole (1993):

To be well defined, a task ought to yield at least information about the

goal of the activity, the initial conditions confronting the activity, the

initial conditions confronting the informant, and the set of elements in the

task environment that the informant confronts at any time. In other words,

a well defined task specifies all the possible stimuli which the subject

might have to attend to in the course of proceeding from one point in the

solution of a task to another.” (p. 53-54)

In the context created by the coaching model used by the Northeast District, the tasks for

teaching were planning for and analyzing the lesson.

Coach-teacher interactions were designed around the tasks of planning the lesson

and analyzing student work after the lesson. The inclusion of structure and specific

attention to curriculum, instruction, and assessment added a way for teachers to focus on

what mattered in the classroom. A teaching task can be thought of as a basic unit in the

teaching process. We can think about teaching tasks as what teachers do every day, about

how tasks provide the stimulus for them to think about connections to mathematics

teaching and learning, and about how the tasks help teachers develop skills in their

classrooms. Focusing on tasks as the unit of analysis, we can think about how coaching is

used to accomplish the tasks for teaching, and according to Cole’s definition of a task,

what specifically coaches and teachers attend to in the course of planning for and

analyzing instruction.
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The Task of Planning

Research on teacher planning suggests that teachers have different reasons for and

types of planning. In a comprehensive review of studies of planning, Clark and Peterson

(1986) found eight types and functions. The most frequently reported type of planning

was pupil activities. Of note, Yinger (1980) found that, for the majority of teachers, the

“activity,” what teachers planned for students to do, was the basic unit and starting point

for planning. Smith and Sendelbach (1979) claimed that teachers depended heavily on

teachers’ guides when choosing and planning instructional activities. Missing from

teachers’ thought processes, according to these researchers, were connections to what the

students and teacher would be doing during the activity, how instruction would help

students learn the content, or how student thinking would be considered during

instruction. I found no recent studies of teacher planning, yet there is reason to believe

these findings still hold today. Based upon personal experiences with teachers on their

campus, some coaches in Northeast District speculated that teachers planned primarily by

choosing an activity from the textbook.

Planning for instruction in the NCLB context requires a deeper level of specificity

than simply choosing an activity. It is important to consider connections between three

inherently linked concepts, curriculum, instruction, and assessment, in order to promote

alignment of the state standards and CRT assessment. To ensure student success, teachers

must consider the content and intent of the standards, the knowledge and skills that

students are to learn, the ways students can learn them, and how students understand the

knowledge and skills. No longer will “mental planning” or “starting with the activity”

suffice if students are to achieve proficiency on state tests. Because students are tested on

content specified in the standards, planning in NCLB requires attention to specific
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content, processes for understanding the content, and teacher and student roles for

engaging students in meaningful mathematics tasks (Marzano, 2002; Ma, 1999).

A different type of planning is supported by Japanese lesson study (Stigler &

Hiebert, 1999). Lesson study involves a group of professionals collaboratively planning

a lesson or unit based on common goals. The group studies the goal and uses curriculum

materials as tools for building a specific lesson for students. While planning the lesson, a

significant amount of time is spent asking these questions: What is the mathematics in

this lesson? What are the overall goals? What are specific concepts? Are there specific

strategies to be developed? What skills are addressed? Compared with the research

studies on planning, thoughtful planning occurs in Japanese lesson study, that is, teachers

consider learning goals and mathematics content during the lesson, as well as the teacher

and student roles.

The Northeast coaches used a lesson planning cycle, developed by the Dana

Center (2003) with roots in Japanese lesson study, to guide the actions and coaches’

questions used during planning. Used in Texas, the Professional Teaching Model (PTM)

supports the collaborative design of lessons aligned to the standards in order to ensure a

guaranteed and viable curriculum for all students (Marzano, 2003). The PTM planning

cycle consists of Study, Determine, and Plan phases during which teachers consider

various actions.

During the PTM “Study” phase, teachers discuss and determine what is necessary

for students to know and be able to do to meet the expectations in the standards. They

clarify the portion of the standards that will be addressed, and determine how the

standards change from grade to grade in terms of content and processes, including the

level of cognitive demand called for.
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During the “Determine” phase, teachers engage in a dialogue about what students

would do to demonstrate an understanding of the standards. The content and processes

shape the conversations. Coach and teacher determine and generate examples of criteria,

precise performance-based characteristics that define high quality. “Plan,” the last phase,

involves teachers developing and documenting a common lesson that produces

opportunities for students to attain the learning objective, as well as discussing and

identifying different ways in which students could demonstrate the criteria.

Consideration is given to the lesson flow, the beginning, middle, and end; the ways the

learning objective would be communicated to students; and the evidence of learning that

would be collected during the lesson implementation.

The PTM model was introduced to the Northeast teachers and coaches as a way to

scaffold the task of planning during a one-day, whole-group professional development

session. By consensus, it was agreed that coaches and teachers would use the “study,

determine, and plan” set of actions as a guide for coach-teacher interactions as they

designed a lesson aligned to the standards.

The Task of Analyzing Implementation of the Lesson

Analyzing instruction involves two inherently linked actions: reflection and

student thinking. The definition of “analyze” is to “consider in detail, break down into

components or essential features, to examine methodically by separating into parts and

studying their interrelationships” (WordReference, 2007). Reflection in this study is

viewed as an “active and conscious processing of thoughts” aimed at understanding and

subsequent improvement (Barr, Sommers, Ghere, & Montie, 2001). Coaches facilitated

teachers’ reflection on the lesson content and delivery, as well as on student thinking.

For this study, the analyzing task provided an opportunity for teachers to reflect

on the lesson content and delivery as captured on audiotape and by examining student
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thinking reflected in work samples. Teachers considered how instructional decisions

shaped student thinking, and which instructional supports would be needed in future

lessons. In this task, teachers observed various types of students’ mathematical activities

and reflected on what they observed.

Analyzing and reflecting on student work is a logical vehicle to help teachers

enhance students’ learning opportunities. The task is consistent with research on effective

professional development, which claims that teachers should engage actively in concrete

activities close to their practice—not in just abstract discussions (Borasi & Fonzi, 2002).

According to Simon’s (1994) Learning Cycles model, analyzing student work created the

context essential for starting a learning cycle focused on students’ thinking. As teachers

examine artifacts together, they participate in active learning experience, and in cognitive

dissonance as different ideas are suggested, and they construct new meanings. The

analyze task provided structure to help teachers examine student thinking with the

guidance of an expert as part of their everyday teaching practice (Collins, Brown, &

Newman, 1989).

Analyzing occurred after lesson implementation when teachers brought agreed-

upon student work samples or anecdotal records to the meetings. Suggested actions for

coach-teacher interactions during the analyzing included: revisiting and discussing the

content focus and criteria determined during the planning, deciding on the purpose for

analyzing student work and selecting an appropriate process and protocol, implementing

the agreed-upon process to analyze student work for evidence of understanding of the

standards and attainment of the criteria, and determining implications for instruction

based on the analyzed work. A summary of the planning and analyzing task actions are

shown in Table 4.
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Table 4: Actions to Consider During Planning and Analyzing

Planning Actions

Study Discuss and determine what is necessary for students to be

able to know and do in order to meet the expectations of the

standards.

Clarify the portion of the standards to be addressed.

Determine how the standards change from adjacent grades in

terms of content and processes, including the level of

cognitive demand called for in the standards.

Determine the Criteria Dialogue about what students would do in order to

demonstrate an understanding of the standards.

Determine and generate examples of criteria, performance-

based characteristics that define high quality based on the

previous discussion.

Plan the Lesson Discuss and identify ways the students could demonstrate the

criteria.
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Generate a list of questions to reflect the level of cognitive

demand called for in the standards and criteria.

Discuss the flow of the lesson including the beginning,

middle, and end.

Decide what evidence of student learning will be collected

during the lesson.

Analyzing Actions

Reflect Describe observations and insights from the lesson.

Analyze Decide on the purpose for analyzing student work and select

an appropriate process and protocol.

Implement the agreed upon process and protocol to analyze

student work for evidence of understanding of the standards.

Determine implications for instruction based on the analyzed

students’ work.

Adapted from the Professional Teaching Model (Charles A. Dana Center, 2003)



33

Using tasks as a unit of analysis offered a reflection of teacher learning that

moved beyond the “appearance of coaching.” I think of the “appearance of coaching” as

a surface-level glimpse, distanced from coaching in actual practice. The “appearance” is

informed from existing research, which tells us it what coaching looks like—specifically,

what coaches do, challenges they face, support they need, and styles they embody, as

well as the logistics of coaching. The study of coach-teacher talk as the two participants

interacted to accomplish the types of tasks described in this section was deliberately

designed to sharpen my core questions about coaching as a site for teacher learning in

practice, to refine the definition and purpose of mathematics coaching, and to explore

benefits to teachers who participate with a coach, an intentional move from the

“appearance of coaching” to the depth of coaching.

FRAMEWORK FOR INTERPRETATION – CURRICULUM, INSTRUCTION, AND
ASSESSMENT

I created a framework what received teacher attention during coaching sessions.

Because curriculum, instruction, and assessment are the components that provide the

structure and foundation for teaching, I decided to look for evidence of these topics in

coach-teacher talk. Simply, the curriculum identifies and describes what is taught,

instruction refers to how it is taught and learned, and assessment informs what students

think or know. The curriculum, teaching, and assessment principles of the National

Council of Teachers of Mathematics (NCTM) provide a way of thinking about each

component.

1. Curriculum Principle: “A curriculum is more than a collection of activities; it

must be focused on important mathematics and well articulated across the

grades.” (NCTM, 2000, p. 14)
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2. Teaching Principle: “Teachers’ actions encourage students to think, question,

solve problems, and discuss their ideas, strategies, and solutions. Effective

mathematics teaching requires understanding what students know and need to

learn, and challenging and supporting them to learn it well.” (NCTM, 2000, p. 16)

3. Assessment Principle: “Assessment should furnish useful information to both

teacher and students.” It should be a major factor in making instructional

decisions (NCTM, 2000, p. 22)

A key aspect of the Northeast coaching model is the idea of aligning goals,

formatively and summatively, for what is taught (curriculum), how it is taught

(instruction), and how it is assessed (assessment). Although we discuss curriculum,

instruction, and assessment separately, they need to be “conceptualized as a system of

interconnected components that mutually support one another” (National Research

Council, 2000). Ideally, in a coaching conversation, teachers would identify mathematics

concepts and skills specified in the standards; use curriculum resources, such as

textbooks, and other books to design a lesson aligned to the standards; consider strategies

to encourage students to develop understanding of the standards; and assess their level of

understanding by analyzing student thinking. Student thinking would then be used to

consider instructional decisions for planning the next lesson aligned to the standards.

The Northeast model evolved from a content-focused to an alignment-focused

coaching model. Coaches and teachers addressed alignment as they planned and analyzed

lessons. Without this focus on alignment, it would have been difficult to ascertain what

students had learned. Students may be learning valuable information, but it is hard to

know whether and what they learn unless alignment exists between what students learn

and teachers’ assessment of that learning (National Research Council, 2000). When

speaking about alignment and subsequent links to student achievement, I am referring to
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talking about the ways in which teachers are able to use curriculum, instruction, and

assessments coherently to address state learning standards. In the NCLB context,

standards are the goals students have to reach, and the state assessment is the ultimate

measure of that goal. Alignment is the degree to which the three components complement

each other. Ideally, if all lessons were created with alignment as the focus, students

would be given access to the standards. If curriculum, instruction, and assessment are

misaligned, it becomes harder to stay on a course that leads to student attainment of the

standard knowledge and skills (Huie, et al., 2004).

Research on aligning curriculum with standards and assessments shows a strong

relationship to student achievement (Price-Baugh, 1997; Huie, et al., 2004; Skrla,

Scheurich, & Johnson, 2000). According to English (2001), alignment embraces a

strategy that “what is tested is what is taught”. Curriculum has three components: the

written, the taught, and the tested. The taught curriculum consists of two parts: the lesson

plans teachers use to plan what they teach and the actual classroom instruction. Webb

(1997) defines alignment as “the degree to which expectations (standards) and

assessments are in agreement and serve in conjunction with one another to guide the

system towards students learning what they are expected to know and do.” (p. 4)

In the context of accountability, if a teacher simply selects what he or she believes

is appropriate, students are not necessarily learning what they are being tested on. This

becomes an equity issue in which students are denied access to the required curriculum.

In my conversations with district leaders prior to this dissertation study, it was speculated

by Northeast district leaders that the dismally low mathematics scores on the state

criterion-referenced tests were largely due to teachers shutting the door and

autonomously teaching—teaching out of the textbook, teaching favorite “love units,” or

even skipping mathematics altogether. Lacking alignment of what’s written, taught, and
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tested jeopardizes students’ access to a guaranteed and viable curriculum (Marzano,

2003).

As described above, research on effective professional development suggests that

strengthening teachers’ knowledge of content matters, and that understanding students’

mathematics thinking increases student learning (Hill, 2007; Carpenter, et al., 1989; Saxe,

Gearhardt, & Nasir, 2001). Research on alignment suggests that student achievement

scores on state tests can increase when the components of curriculum, instruction, and

assessment are aligned (Huie, et al., 2004; Skrla, et al., 2000). Logically, if the Northeast

coaching model has characteristics of effective professional development, then tasks of

teaching would include teacher-coach talk about content and student thinking. Cognizant

of what matters for teacher learning according to the research, I wanted to examine

patterns of what teachers might come to know about student thinking and content within

the alignment framework. Therefore, I used the alignment framework to identify

categories of talk, along with a student thinking and content lens to identify patterns of

talk within the framework.

STUDY QUESTIONS

This conceptual framework was designed to highlight important ideas necessary

to data analysis. An important consideration was the research on effective professional

development, the reasons for coaching as a professional development strategy, tasks for

teaching used by coaches and teachers, and the alignment framework for curriculum,

instruction, and assessment. In this research study, I examined the Northeast alignment-

focused coaching model as it was implemented in practice. Specifically, I analyzed issues

of focus using an alignment framework that occurred during interactions between

coaches and teachers as they engaged in two tasks for teaching, planning for and

analyzing lessons. My interest in examining the model in practice was to understand
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more about alignment-focused coaching as a possible learning environment for teachers,

and how that environment might be valuable for teacher practice. Since the Northeast

coaching model shifted from content-focused to alignment-focused while the intentions

to improve mathematics instruction remained the same, I wanted to better understand

what issues of focus coaches and teachers considered during their instructional decision-

making. The analysis specifically addressed two questions:

1. What is the content of coach-teacher talk in alignment-focused coaching as the

coach and classroom teacher engage in planning and analyzing lessons?

2. How do teachers describe changes to their practice as a result of their

participation in coaching?
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Chapter 4: Method

DESIGN OF THE STUDY

The data analyzed in this study were from an exploratory case study of five

coach-teacher pairs during a four-month period of one-on-one coaching in the second

year of the Northeast School District’s implementation of an alignment-focused coaching

professional development model. As I mentioned in Chapter 2, these data are from coach-

teacher interactions as they planned for and analyzed lessons. Coaches and teachers met

together for three hours once per month for three months, a schedule which was designed

to accommodate teachers’ planning and reflecting on actual lessons. All coach-teacher

pairs were present for all three coaching cycles, planning, teaching, analyzing. Three

pairs were present for three planning and analyzing tasks, and two pairs were present for

three planning tasks and two analyzing tasks.

To analyze the content of talk between teacher and coach and subsequent patterns

in talk about curriculum, instruction, and assessment, I culled data from three sources: (a)

teacher and coach interviews before and after the study, (b) transcription of coach-teacher

interactions during planning and analyzing tasks, and (c) personal field notes.

I audio-recorded and transcribed five coach-teacher pairs as they planned and analyzed

lessons during three coaching cycles. This included a one-hour interaction for the

planning and one hour for analyzing the lesson. I coded what teachers attended to using

the alignment framework, and then identified patterns in the talk. To analyze teachers’

perceptions of benefits to their instructional practice, I triangulated three kinds of data

from the data set: (a) Teachers’ reflections on the lesson planning process, (b) teacher

interviews, and (c) field notes.
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PARTICIPANTS

Five coaches and five teachers from grades kindergarten, one, three, six, and

seven participated in the research study. The coaches’ classroom teaching experiences

ranged from 7–30 years. All were in their second year as a mathematics coach. The

teachers’ classroom teaching experiences ranged from 1–19 years. Every coach and

teacher was certified to teach in the state, and had spent their entire teaching career in the

Northeast School District.

Coaches were chosen based on principal recommendation and prior experience

with the District Leadership Team. Each coach was perceived as a leader on their

campus and was respected by colleagues; therefore, the assumption was made that each

teacher would serve effectively as a mathematics coach. There was no formal interview

process or specific criteria for coach selection.

Each teacher volunteered to participate in the research study. Teachers stated the

following reasons for participating in coaching and in the study: “I want to be a better

teacher and teach lessons more comprehensively,” “I want to learn new teaching styles so

students will learn more,” “I get two perspectives from different directions,” “I will see

different ways of doing things, not just my way,” and “I’ll get more hands-on

instruction.” Each teacher had previously worked with the coach as a peer and colleague.

The team relationships can be characterized as follows: Team A worked together as

colleagues, Team B had a social as well as professional relationship, Team C had a

mutual respect for one another, as Teacher C considered Coach C as the authority figure,

Team D had a close professional relationship, and Team E formed from a former student

teacher-supervising teacher relationship.
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The following are profiles of the teaching experience of each coach and teachers,

as well as self-reported benefits and challenges to coaching from their Year 1 coach-

teacher experiences.

Coach-Teacher Team A

The coach had 30 years’ experience teaching kindergarten, and one year of

coaching experience. The teacher had 11 years of teaching experience—nine in

kindergarten, and 2 in pre-kindergarten. According to the Team A coach, “The benefits

to me are learning more about math with teachers together. The challenge is that it’s hard

for me to tell a teacher when she’s doing something wrong.” The Team A teacher stated,

“The benefits to me are that the coach gives me simpler, better, quicker ways to teach.

The challenges for me are that someone is observing me in my room. I need a coach to

participate, to be proactive without overriding my authority.”

Coach-Teacher Team B

The Team B coach had nine years of teaching experience, all in 1st grade, and one

year of coaching experience. The Team B teacher had 19 years of teaching experience—

six years in 1st grade and 13 years in 2nd grade. According to the Team B coach, “The

benefits for me are learning more math strategies and activities and going to workshops.

The challenges are breaking through to teachers with new ideas.” The Team B teacher

stated, “The benefits to me are becoming a better teacher, learning more about math, and

reinforcement that I’m doing it (teaching) correctly. I really don’t have a challenge. I’ve

had a literacy coach and I know that they don’t evaluate you in a negative way.”

Coach-Teacher Team C

The Team C coach had 17 years of teaching experience, all in 4th grade, and one

year of coaching experience. The Team C teacher had five years of experience teaching
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3rd grade. “The benefits to me,” stated the Team C coach, “are being with students and

sharing ideas with teachers. The challenges are finding lessons that get students to think.”

The Team C teacher, meanwhile, felt that the benefits of coaching were found in

“stronger math lessons, teaching in a way that makes sense to students, and better

assessment to guide learning. The challenge is not getting my feelings hurt when advice

is offered.”

Coach-Teacher Team D

The Team D coach had 16 years of teaching experience in the 6th grade, and one

year of coaching experience. The Team D teacher had 13 total years of teaching

experience—eight in 6th grade, three in 8th grade, and two teaching high school Algebra.

According to the Team D coach, “The benefits of coaching are working with others and

making my skills stronger. The challenges are getting other teachers to buy in.” The

Team D teacher stated, “The benefits to me are someone there to help me, get resources,

and be the go-between with the principal. I do not have challenges with our positive

coach.”

Coach-Teacher Team E

The Team E coach brought seven years of 3rd- and 8th-grade teaching experience to

the project, in addition to one year of coaching experience. The Team E teacher had

taught 7th grade for one year. According to the Team E coach, “The benefits are getting in

the classroom with students. The challenges are that I’m pulled in so many directions that

I can’t focus on coaching. The Team E teacher felt that “The benefits to me are getting a

different perspective and better access to materials, lessons, resources, and research. The

challenges are being more active in the teaching process.”
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DATA COLLECTION INSTRUMENTS

Interviews

Through the use of pre- and post-interviews, I explored each individual’s

understanding of the coaching model, their prior experiences with learning mathematics,

and their personal learning experiences with mathematics coaching. The pre-interview

questions (Appendix B) provided information about the teacher and coach as

mathematics learners and their confidence in doing mathematics. Responses gave me

insights into expectations for, and anticipations of, the one-on-one coaching in Year 2

implementation. Post-interview questions (Appendix C) provided a comparison of what

coaches and teachers expected from coaching and what they actually experienced. All

coaches and teachers participated in the pre- and post- interviews.

Lesson Reflections

To create an opportunity to learn through individual lived experiences, I asked

both the teacher and the coach to reflect on lesson implementation and personal learning

through the coaching process. Defined by Schon (1996), engaging in reflective practice

involves “thoughtfully considering one’s own experiences in applying knowledge to

practice while being coached by professionals in the discipline.” I wanted to better

understand teachers’ perceptions of their practice as they gained perspective of their own

actions and experiences. Following each three-hour cycle—planning, implementing,

analyzing—each teacher and coach completed “Reflections on the Lesson” (see

Appendix D). Teachers and coaches completed thirteen out of fifteen possible reflections.

Transcripts

The audio recording and subsequent transcription of each coach-teacher

interaction provided a nearly complete record of what had been said between teacher and
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coach. Audio recordings from five coach-teacher pairs were transcribed and used to

determine the content of talk occurring between teacher and coach during tasks. I

recorded and transcribed all tasks, totaling 28 hours and 179 pages of transcription.

DATA COLLECTION

Data for this study were collected from August to December, 2005. Ten pre-

interviews were conducted in August, and ten post-interviews conducted in December.

Once a month from September to November, I observed and audio recorded five coach-

teacher pairs for three cycles—two hours for each pair, minus two hours for two pairs,

totaling about ten hours of recording each month for three months. The exceptions were

recordings of two analyzing phases for the Kindergarten and 6th grade pairs not conducted

due to extenuating circumstances. Table 5 depicts the timeline and data sources I

collected and used for this study.

Interviews and audio recordings occurred on the coaches’ and teachers’

campuses. During the coaching interactions, we met in the coach’s office for the planning

task, walked to the teacher’s classroom to implement the lesson, then returned to the

coach’s’ office for the analyze task. Lesson reflections were completed by both coaches

and teachers after the coaching and returned to me the following day. Substitute teachers

were provided by the school district to support teachers’ participation in the study.
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Table 5: Timeline for Data Collection

Month Event Data Collected

August Teachers and coaches met to finalize the Coach/Teacher

Operating Principles, receive training on the Professional

Teaching Model, and identify expectations for participation in

the research study.

Five coaches and five teachers were interviewed.

Personal Journal/Field Notes

Pre- Interviews

September Cycle #1: Four coach-teacher pairs completed the PTM cycle.

One pair interacted only during the planning task.

All teachers and coaches completed the lesson reflections.

Audio recordings, lesson

reflections, personal journal

October Cycle#2: Four coach-teacher pairs completed the teaching cycle. Audio recordings, lesson

reflections, personal journal.

One pair interacted only during the planning phase.

Five coaches and four teachers completed lesson reflections.
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All teachers and coaches met to reflect on the coaching process

and revise the Coach/Teacher Operating Principles.

November Cycle #3: All coach-teachers pairs completed the PTM cycle.

Four coaches and five teachers completed lesson reflections.

Audio recordings, lesson

reflections, personal journal

December Post interviews with all coaches and teachers were conducted. Audio recordings, personal

journal.
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DATA ANALYSIS

Patterns of Talk

I used a variation of constant comparative analysis, a method where information

is coded into emergent themes or codes, then revisited after initial coding until no new

themes emerged, to analyze the data (Lincoln & Guba, 1985). First, I identified segments

of talk, an exchange or paragraph that occurred between teacher and coach during

planning and analyzing phases. The segments of talk were coded using a curriculum,

instruction, and assessment framework and entered into a computer program oriented

toward textual analysis. Talk that was recognized as curriculum, instruction, and/or

assessment using the NCTM (2000) curriculum, teaching, and assessment principles was

categorized. The categories were revisited and sorted into subcategories based on what

actions teachers considered when they talked about curriculum, instruction, or

assessment. This coding process resulted in teacher talk that reflected a refinement of the

category.

Once the subcategories were identified on the TA, I created two Venn diagrams,

each with three intersecting circles labeled “planning” and “analyzing,” and then labeled

each circle either curriculum, instruction, or assessment. This created a visual

representation of the location of the subcategories by specific task. From placement of

subcategories onto Venn diagrams, I determined the isolation or interconnection of the

components. I continued to revisit the themes, broke them into subcodes, and reorganized

them until no new themes emerged. Finally, I examined broad themes connected to

mathematics content and student thinking in order to determine the patterns. Other kinds

of talk not coded curriculum, instruction, and/or assessment included management of the
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lesson, students, and and/or resources, and about individual student or group behavior.

About 25 % of the data comprised other kinds of talk.

Teachers’ Perceptions of Benefits to Practice

To analyze teachers’ perceptions of benefits to their instructional practice, data

from transcripts, interviews, and lesson reflections were triangulated. I used a similar

coding process, described in the previous section. First, I assigned codes; I then identified

the major themes. Then I conducted a reanalysis and identified broad changes to

practices. I concentrated on action language, that is, what teachers said they were doing

or would be doing as a result of the coaching process. Teacher comments were used from

interviews and lesson reflections to substantiate the category of benefits.

Validity and Reliability

Trustworthiness, or research validity, was an issue I carefully considered during

data collection. I referred to Creswell’s (2003) verification procedures, as well as Lincoln

and Guba’s (1985) and Glesne’s (1999) suggestions for validity issues. Specifically,

prolonged engagement, triangulation, external peer review and debriefing, and

clarification of researcher bias were four verification procedures used in this study to

examine issues of reliability and validity.

Prolonged engagement refers to extended time in the field. As stated in the

personal narrative, I spent three years in the Northeast School District learning the culture

and developing relationships with the coaches and teachers as well as administrators.

Although data were collected over a four-month period, I observed and facilitated work

in the site two years prior to data collection. Clarification of researcher bias refers to

reflecting on my personal subjectivity. Since I had a prior relationship with the coaches

and teachers in the role of professional developer and district site coordinator for a
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Department of Education research project (Herbert, et al., 2006), it was imperative that I

examine and monitor subjectivity in my research. I addressed subjectivity through

reflections in my field notes, conversations with peers, and readings about researcher

bias.

During data analysis, triangulation, the use of multiple data sources, was used to

identify themes and patterns, interpret factors that contributed to the talk, and identify

teachers’ perceptions of benefits to their instructional practice. I met five times with an

external peer reviewer who provided external reflection and inter-rater reliability. The

external peer evaluator independently coded nine out of twenty-eight coded transcripts

chosen at random to check coding and categories. We calculated the percentage of times

we agreed, approximately 75%, and reached consensus on the coding scheme by

questioning and conversation. As a result of the inter-rater reliability process, I double-

checked codes on all transcripts and reexamined categories and patterns.
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Chapter 5: Data Analysis and Findings

In this chapter, I identify what kinds of issues were attended to during coach-

teacher interactions as participants engaged in planning and analyzing lessons, and I

describe teachers’ perceptions of the benefits to their practice because of participation in

coaching. I do not claim that each coach-teacher pair enacted the model in the same way.

Rather, my analysis investigates what issues teacher and coach focused on using an

alignment framework, that is, the components of curriculum, instruction, and assessment

and ways they connect and mutually support one another. Data sources included audio

transcripts of teacher-coach interactions during one-hour planning and analyzing tasks, as

well as field notes.

Four patterns emerged in the analysis of coach-teacher interactions:

1. Issues of curriculum, instruction, and assessment were more often discussed in

isolation than interconnected.

2. Mathematics was most often the content focus when teacher and/or coach were

using the state standards document to plan.

3. Student thinking and learning was most often a focus when students were

struggling.

4. Teachers more often talked about instruction as teachers’ actions, isolated from

students’ thinking and learning.

Self-reported benefits to teachers’ practice included planning lessons that focused

on student learning, that is, considering the mathematics in the standards and ways

students would learn the content. Teachers also reported asking “better questions” more

often and in different ways, using models such as manipulatives and representations for

connecting mathematics ideas, thinking more about student learning, and analyzing and
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scrutinizing textbooks to align with the state standards. Data sources included teacher

lesson reflections, interviews, and field notes. I organized my findings in two sections: (a)

patterns that emerged using an alignment framework, and (b) benefits to teacher practice.

PATTERNS THAT EMERGED USING AN ALIGNMENT FRAMEWORK

Isolation and Interconnection of Curriculum, Instruction, and Assessment

Issues of curriculum, instruction, and assessment were more often talked about in

isolation than when they were interconnected. Coaches and teachers tended to discuss the

components in isolation during planning, and sometimes interconnected them during

lesson reflection. Using an alignment framework that included curriculum (what is

taught), instruction (how it is taught), and assessment (ways to know whether it was

learned) for analyzing categories of talk, I observed that talk during planning included

choosing topics to teach based on the standards, lesson sequencing, using instructional

strategies, and identifying a means of assessing student learning. Talk during lesson

analysis involved assessing individual and group understanding based on teacher

observation and student artifacts, and revising instruction to support struggling students.

Table 6 shows the content of talk by task.
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Table 6: Types of Teacher Talk during Planning and Analyzing Tasks
Planning Analyzing

Curriculum Connects standards to lesson Refers to criteria to clarify student understanding of

standards

Identifies math focus of lesson

Interprets standards by asking clarify

questions

Uses math language from standards

Describes lesson in text

Chooses lesson aligned to learning activity

Instruction Identifies instructional strategy Describes previously used instructional strategy

Anticipates student response Revises lesson to support struggling students

Sequences lesson Makes instructional decisions

Describes how to model and what to tell

Considers tools

Assessment Connects lesson to test Identifies students’ struggles and understanding with

evidence

Observes students’ understanding from

previous lesson

Identifies students’ struggles and understanding without

evidence

Determines artifact for assessment
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Curriculum, instruction, and assessment were discussed separately during planning, and

usually addressed without connections between the components. For example, teachers stated a

mathematical focus, such as using mathematics symbols to write equations for problems

involving multiplication (curriculum); they named an instructional strategy, such as working in

groups (instruction); and they identified the student work sample to assess (assessment).

Without addressing alignment—that is, how the components mutually supported one another—

it was difficult to know what was being learned and how it was being learned. The following

exchange between a coach and teacher demonstrates a typical example, meaning, this type of

exchange occurred in 13 of the 15 planning sessions when the coach and teacher talked about

curriculum, instruction, and assessment as isolated components.

Coach: What are we going to do today?

Teacher: We are going to do frames and arrows, which we have already done. We have done

frames and arrow, but we are changing it a little bit. They (textbook) are going to give us the

numbers and we are going to have to come up with the rule.

Coach: What it that in our frameworks (mathematics standards)?

Teacher: It’s 4.13A and it’s using patterns to count forwards and backwards with a given

number. It may be subtract, may be add, subtract 5, or add 5.

Coach: So that’s the math concept that’s going to be connected in the math lesson today?

Teacher: Yes. The skip counting forwards and backwards.

Coach: What do you expect kids to know at the end of the lesson?

Teacher: I’m going to be asking a lot of questions, like ‘How did you get that answer? Why did

you do that?’ and I’m listening for their answers.

Hypothetically, connections between components might include coaching questions to

help the teacher connect curriculum, instruction, and assessment. For example, a coach’s

questions to support a teacher’s connections would sound like:
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1. “How would working in groups (instruction) assist students in using mathematics

symbols to write equations (curriculum)?”

2. “What criteria would be used (assessment) to know if students understood the

content (curriculum)?”

3. “What other strategies could be used (instruction) to support student understanding

(assessment) of the content (curriculum)?”

Student thinking was rarely considered during planning. A typical example of student

thinking during planning involved the teacher stating the objective number in the standards and

reading or paraphrasing it. Later in the interaction, the teacher named an instructional strategy

to use during the lesson. Finally, the teacher named the student work sample to use in the

analyze task. For example, one teacher stated, “We are doing 1.6.5—‘modeling the decimals.’”

The number 1.6.5 refers to the location of the learning expectation in the standard. The “1”

represents the standard—in this case, number and operations. The “6” identifies the grade

level, and the “5” represents the specific learning expectation, “modeling the decimals.” When

the coach asked her to name the instructional strategy, she listed several: “I’m going to use

cooperative learning, individual good questioning techniques, and peer tutoring.” In response

to the question, “How will you know they got it?” the teacher replied, “I’m bringing back

student work from the lesson” (see Table 7).

Table 7: Addressing Curriculum, Instruction, and Assessment in Isolation

Curriculum Instruction Assessment

“We are doing 1.6.5 –

‘modeling the decimals,’

and for them to understand

how to write a fraction as a

“I’m going to use

cooperative learning,

individual good questioning

techniques, and peer

“I’m bringing back student

work from the lesson.”
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decimal.” tutoring.”

In the Table 7 example, the teacher aligned the mathematical focus to the standards,

identified research-based instructional strategies, and stated she intended to use student

artifacts from the lesson for later analysis. We have no evidence of 1) students’ prior

knowledge of fractions and decimals, 2) what ideas students previously developed, or 3) how

the teacher intended to help students develop ideas rather than remediate after the fact. Also

unclear is how the grouping structures of cooperative learning and peer tutoring support

“modeling the decimals,” or what specific questions connect the modeling to decimal

understanding. In other words, we know how the teacher intended to address the components

of curriculum, instruction, and assessment. We do not know whether she conceptualized the

integration of assessment and instruction, or how the curriculum was tightly interwoven.

Sometimes, in 2 out of 15 planning sessions, teachers made some connections between

the components of curriculum, instruction, and assessment during lesson analysis. These

connections were facilitated by student work samples, which were more likely than any other

artifact to launch teacher-coach discussions about instructional decisions connected to student

understanding. One teacher noticed through examination of a student artifact that the student

could find the total (30) of a 6 x 5 array skip counting only by fives, but not by sixes. This

student’s work initiated the teacher’s inquiry about an upcoming lesson: “What’s the

connection they could make? I’m wondering how skip counting and repeated addition leads

into further mileage with multiplication.” Beginning to plan an upcoming lesson (curriculum),

the teacher began with an inquiry, “How do they go from this (using arrays) to the actual

equation with the upcoming lesson? Maybe they could use counters, draw a representation on

their dry erase board, and transfer that on to paper.” The teacher, along with the coach

interwove talk, although superficial without probing, about students’ work while considering

strategies for instruction (see Table 8).
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Table 8: Addressing Curriculum, Instruction, and Assessment as Interconnected

Curriculum Instruction Assessment

What’s the connection they

could make? I’m wondering

how skip counting and

repeated addition leads into

further mileage with

multiplication (“further

mileage” refers to

connections between

addition and

multiplication).

How do they go from this to

the actual equation with the

upcoming lesson? Maybe

they could use counters,

draw a representation on

their dry erase board, and

transfer that (the picture or

concrete representation) on

to paper.

Why would he do this

(count by fives) differently

from this (count by sixes)?

When he goes this way, he

counts by fives – 5, 10, 15,

20, 25, 30, but going this

way counting by sixes, is

unfamiliar. When I asked

them how to count the

array, it was more difficult

to count 6 five times that 5

six times.

The ideas the student used and developed initiated teacher questions for instructional

decision-making. Connections occurred from student thinking (differences in how he skip

counts) to questions about content (connection to multiplication) to instruction (counters,

picture, equation). The teacher considered all components, albeit not as deeply as necessary to

support student learning with quality, nevertheless I documented emergent attempts at

supporting student learning by aligning what they observed in student work to mathematics

content and to instructional support for learning the content.

The coach’s questions are one factor to consider in promoting or not promoting

interconnectedness between components. The coach’s primary responsibility during the

planning and analyzing tasks was to ask questions that guided mathematics lesson design. The
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protocol questions, which coaches used to design lessons with the teachers, helped teachers

address the curriculum, instruction, and assessment components, possibly in a way that

promoted isolation rather than clarification of the relationship between them (see Appendix A).

Questions to elicit students’ prior knowledge and difficulties were not explicit in the protocol,

nor were suggestions for extending an idea. It is possible that the coach’s questions or the lack

thereof, contributed to the way teachers either isolated or connected curriculum, instruction,

and assessment.

Using State Standards for Content Focus

Mathematics content was most often the focus when teachers and/or coaches used the

state standards document for planning. Talk about the content strands of mathematics, that is,

measurement, patterns and relationships, geometry, data and probability, and/or number and

operations occurred in 12 out of 15 planning sessions and specifically when planning a lesson

with the mathematics standards. Studying the substance of mathematics talk was the original

focus for my study, but coach-teacher pairs engaged in very little talk about mathematics.

During the planning, the document served as a primary vehicle for teacher-coach talk to

describe the mathematics content for teaching. Teachers attended to three kinds of issues

related to standards: (a) the mathematics focus for the lesson, (b) mathematics language in the

standards, and (c) interpretation of mathematics concepts, skills, and student learning

expectations. The following coach-teacher exchange demonstrates a typical example of how

teachers talked about mathematics when planning.

Coach: So you are doing Lesson 2.6 today?

Teacher: We’ll start with the standards. Our lesson is comparison of number stories and we are

going to look at number 3.3.4 and 3.3.2 B. In 3.3.4, we are looking at solving simple problem

with one operation that is either addition of subtraction. Then in 3.3.2 B, we are going to

develop computation in subtraction.
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Coach: If this is the concept we need to bring our, we should start here (part of the textbook

lesson) with the mental math. Start with the basic facts and expand them so they see how

knowing the facts will them with both addition and subtraction. Is that where you’re going?

Teacher: That’s correct.

Coach: The math message is looking at the high/low temperatures and we will be using it to

find our quantity difference.

Identifying the mathematics focus took two forms, “standards first” or “standards

second.” “Standards first” refers to teachers first locating the learning expectation in the

standards document, identifying it by number and/or name, then connecting it with a lesson in

the textbook. Examples of “standards first” statements: “It’s in the algebra strand—determining

the sorting rule.” “Today, we’re looking at 2.7.4, the algebra strand, then 3.7.5, determine the

absolute value.” “The focus is the number and operations strand, 2.3.3.” The above statements

resulted from teachers consulting the standards and/or scope and sequence documents prior to

looking at the textbook. “Standards second” occurred when the teacher considered the textbook

before considering standards. The textbook lesson initiated discussion, and standards then

identified the student learning expectations aligned with the lesson. The following are

examples of “standards second” statements: “It’s frames and arrows in the book connected to

4.1.3 in the framework.” “Let’s look and see where it is here (the textbook). It’s 1.4.6 in the

number and operations strand.” (See Table 9.) “Standards-first” talk simulated a check-off list.

The standard was named, stated, and connected to whether or not it was addressed in an

activity in the textbook.

The teachers’ two approaches—“standards first” or “standards second”—raised

questions for me about the professional development framework used in the Northeast

coaching model. Teachers were asked first to study the learning goals in the standards, then to

align them to learning activities in the textbook. Despite the fact that “study the standards first”
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was emphasized in the protocol, some teachers considered the lesson activities in textbook

first. Evidence from this study shows coaches and teachers either studied the mathematics

standards first then found the textbook activities that matched, or studied the mathematics

activities in the textbook and checked which activities aligned with the standards.

Teachers used mathematics language in the standards. Using mathematics language

moved teacher talk from broad, general statements to focused specificity—that is, from naming

the standards to specifying what students were to know and be able to do. Teachers usually

named the standard once, and sometimes inquired into the meaning. For example, after

identifying the mathematics focus, “It’s in the algebra strand—determining the sorting rule,”

Teacher A specified the student learning expectations: “Students have to sort by one attribute.

They have to identify likes and differences and sort and identify the attribute.” Teacher B’s

mathematics focus, “It’s frames and arrows in the book connected to 4.13” in the framework,

became more specific with her use of mathematics language: “4.13 says using ‘patterns to

count forwards and backwards with a given number.’” Using mathematics language was a first

step at providing clearer expectations for what students were to know and do (see Table 9). I

recognized the use of language as movement away from simply stating the standard, “4.13,”

and toward identifying the mathematical focus in the standards, “use patterns to count forward

with a given number.”

Teachers sometimes interpreted mathematics concepts, skills, and student learning

expectations identified in the standards. As teachers read the standards and attempted to

connect them to the lesson activities they were more likely compelled to make sense of the

standards, which did not always mean making sense of further inquiry into the mathematics.

Teachers attempted to understand the standards and/or understand what students were to do.

For example, Teacher A attempted to personally understand what sorting by attributes meant:

“I think it means that we’re talking about one attribute only, not one or two attributes in more
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than one way.” Teacher D tried to understand personally how the mathematics in the lesson

connected with the mathematics in the standards: “We are not doing the converting (of

fractions into decimals), but the comparing and will eventually go to ordering. But this is

changing fractions into decimals. Where is that?” The question supported the teachers’

personal understanding of the standard.

Some teachers interpreted the standards to specify what students were supposed to do,

rather than simply naming the standard. Teacher C tried to understand what students would do

to “use math symbols to write equations for problems involving multiplication.” Her inquiry,

“So students are actually setting up an equation using an array and know that it has equal rows

and equal columns. How can we represent this array using an equation so that they will start

making the connections to the array and the equation?” She identified the mathematics focus

for the learning goal, described the standard, and then thought about how students would

connect the array model to the equation.

During analyze, there were scant references to mathematics content, and when present,

such references were initiated from student thinking based upon student work artifacts (see

Table 8) for assessing student understanding, and revising instruction to support standards (see

Table 9).
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Table 9: Content Issues by Teacher during Planning Stages
Teacher Identify Math Focus Use “Math Language from Standards” Interpret Standards

A “It’s in the algebra

strand— determining the

sorting rule.”

“Students have to sort by one attribute.

They have to identify likes and

differences and sort and identify the

attribute.”

“I think it means that we’re talking about

one attribute only, not one or two

attributes in more than one way.”

B “It’s frames and arrows in

the book connected to 4.13

in the framework.”

“4.13 says using ‘patterns to count

forwards and backwards with a given

number.’”

“It’s skip counting, and it may be add,

maybe subtract. The skip counting could

be forward or backwards. Does this mean

to figure out the rule? To figure out the

rule, they are going to have to count

forwards and backwards for whatever

number it is.”

“2.3.3 says ‘use math symbols to write

equations for problems involving

multiplication.’”

“So students are actually setting up an

equation using an array and know that it

has equal rows and equal columns. How

can we represent this array using an

equation so that they will start making the

connections to the array and the

equation?”

C “The focus is the number

and operations strand,

2.3.3”
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D “Let’s look and see where

it is here. It’s 1.4.6 in the

number and operations

strand.”

“1.4.6 says to ‘convert , compare and

order fractions.’”

“We are not doing the converting but the

comparing and will eventually go to

ordering. But this is changing fractions

into decimals. Where is that?”

E “Today we’re looking at

2.7.4 in algebra and then

3.7.5, determine the

absolute value.”

“That’s modeling and developing

operations with integers, and 3.7.5

represent and solve problems in

situations that can be modeled using

absolute value.”

“Can absolute value be related back to

negative even though distance doesn’t

make a difference? Absolute value is

distance by the number line.”
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Teachers named the standard by number, “1.4.6,” read the words “compare and order

fractions,” and tried to understand what the standard meant, sometimes in relation to their text.

I recognized this talk as different from the coach-teacher talk in Year 1, when their textbook

was the single most influential factor in determining what teachers taught. Previously, they had

talked about the textbook as disconnected from the standards, referred to the standards by a

number (4.6.3), or disregarded the standards entirely. Now talk included the standard as the

focus, language to name the mathematics, and an attempt, at times, to make sense of the

meaning of the standard. I wondered about the quality of the talk. It seemed that reading the

standards as isolated bits and pieces was not speaking to the “big” ideas—that is, viewing

mathematics as an integrated whole, or as connected to how students thought and reasoned

mathematically. Teachers used the words isolated from connections that included the meaning

of lessons, mathematics content, and student thinking.

Aligning the textbook with the standards is a complicated activity. Nevertheless,

teachers and coaches made the attempt to align what was taught to the standards during the

planning for lessons. Talk included a reference to the standards using specific mathematics

language, creating the possibility that the learning goal is focused more on the mathematics in

the standards, rather than just on the textbook. It is likely that the coach’s questions elicited the

teacher’s reference to the student learning expectation, and that the specific language in the

standards contributed to the teacher’s clearer mathematics focus on the student learning goal.

Considering Student Thinking—Struggling Students Only

Student thinking and learning were most often a focus when students struggled to

understand the learning expectations in the standards. Assessing student understanding of the

standards received coach and teacher attention during the analyzing phase. Teachers chose to

use either a sample of student work from the planned lesson, or anecdotal records as the source
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of feedback about what students learned. Teachers attended to assessment by describing and

interpreting student work, making instructional decisions with and without evidence, and

evaluating group understanding from unrecorded teacher observation. Teachers either

described and interpreted student work in isolation, or sometimes linked instructional decisions

following assessment of student work. Instructional decisions were most often designed to

support struggling students (see Table 10).
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Table 10: Teacher Comments Linking Assessment of Student Work to Instructional Decision Making

Describing and Interpreting Student Work Instructional Decision Making

“This is what Carmen was seeing. She was

seeing three boxes with crayons in there. Each

time, she wanted to represent it differently.

She has her three boxes and she has her eight

markers in each box.”

“If we did this again, they could use counters,

then draw their representation on a dry erase

board, and then transfer that to paper.”

“Students are struggling with changing 1/4,

1/2, and 3/4 into decimals. This prevented

them from solving the area and perimeter

problem. Right now, they are struggling with

measuring the area and perimeter because of

they can’t convert fractions to decimals.”

“We need to change the problem. I wonder if

it had been three rooms separated with a little

hallway in between, or with three different

rooms and we don’t include conversions of

fractions to decimals.”

“There’s some pretty big misconceptions in

this paper. She made it long this way and

that’s where she got the scale factor. She

didn’t check out the sides. If they are not the

same, they are not similar.”

“We want to show that the two figures are

similar, so we have to describe the

relationship between their general state, angle

measurement, and side lengths. I think I will

cut those out and draw that shape on the board

and make those side lengths.”

Talk about student thinking occurred during the analyze phase and in 9 out of 13

analyzing sessions, coach-teacher talk focused only on students challenged by the content, and

focusing on those students in a superficial way. The tendency to spend time on topics students

“didn’t get” resulted in broad, general comments about ways to remediate after the fact. For
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example, after one teacher categorized student work samples into “got it,” “got some of it,” and

“didn’t get it,” she focused on the “didn’t get it” pile, and generated actions to take the

following day. The following is a typical example of a teacher comment after putting student

papers into piles:

The criteria I wanted them to come away with was being able to tell me which one is

larger and why and relate it to a whole. On the paper, those that didn’t get it are

showing the correct answer, but they haven’t explained why so I don’t know if they got

it or didn’t get it. What does she mean 4/5 means less pieces than 4/9? So tomorrow, we

will go back in the classroom and I will say, ‘This is what I saw, 4/5, but you didn’t tell

me anything about it. Do you understand why 4/5 was the right answer?’ I know this

child got it, but she is not communicating. If this was a benchmark exam, would she get

credit?

The teacher considered one revision to instruction based on a minority of students in the

“didn’t get it” pile. The revision involved the teacher taking an action in the classroom the

following day: “Tomorrow I will say, ‘This is what I saw, 4/5, but you didn’t tell me anything

about it. Do you understand why 4/5 was the right answer?’” She recognized that

communicating mathematical thinking was important for two reasons:

1. To understand how the student understood the problem—“What does she mean, 4/5

means less that 4/9?”

2. To gauge student success on the state test—“If this was a benchmark exam, would

she get credit?”

Revising instruction to encourage written communication supports the NCTM process

standards, and prepares students for proficiency on CRT open-response items. However, the

teachers did not consider how many students needed this particular strategy, how
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communication could be strengthened for all students, or how the teacher argued the

effectiveness of her intervention.

Further elaboration of the finding that teachers attended only to “struggling students”

shows one teacher who made an instructional decision for the whole class based on a few

student papers in the “didn’t get it” pile. After analyzing student work, she commented:

Their number sentences are numbered wrong, 3 and 5. The difference is 2, which is

right but not logical the way he wrote it. And they graph each one on the number line.

Tomorrow is test day. I’ve got to make up some problems to see if they can figure it out

before I give the test.

The teacher focused on presenting more problems in order for the students to get items right on

the test. I wondered about the teachers’ attention to helping their students develop ideas rather

than teaching to the test or remediating after the fact. Teaching in a high-stakes context of

accountability requires not leaving any student behind. Possibly, the emphasis on alignment

with subsequent test pressure to support struggling students taking the state test creates a

situation in which not enough attention is given to developing mathematical ideas for all

students.

Teacher Actions Isolated From Student Thinking

Teachers often talked about instruction as teacher actions isolated from student thinking

and learning. In 13 out of 15 recorded planning sessions, when teachers talked about what they

and students would be doing in the classroom during the lesson, they tended to emphasize the

students following a procedure or steps in an activity rather than engaging them in reasoning,

justification, and problem-solving or other thinking processes. Instruction was an issue of focus

primarily during the planning task.
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I grouped teachers’ descriptions of visualized actions into two categories: (a) teacher

actions and (b) student actions. When coaches and teachers planned, they articulated what they

and the students would be doing during lesson implementation. Teachers described actions in

the classroom using the phrases “going to show,” “create for them,” “review the material,” “tell

them how,” “summarize from yesterday,” “I’ll draw,” and “I’ll ask.” Examples of imagined

students actions included “let them tell how,” “they’ll use manipulatives,” “share their

models,” “showing how,” “asking questions,” “compare the two,” and “use a calculator” (see

Table 11).

Table 11: Teacher and Student Actions During Lesson Implementation

Teacher Actions Student Actions

“I’m going to start off reviewing numbers,

then show them the hopscotch grid.”

“I’m going to let them tell how I sorted

them.”

“I am going to create groups and show

them for five to ten minutes.”

“They are going to be using number cards

to put numbers in order.”

“I am going to start off reviewing frames

and arrows. Here’s the rule plus two. I

usually tell them, ‘Let’s do the quick way,

minus 2 instead of subtract 2.’”

“I want them to make groups and have the

students at their table guess (how they are

alike).”

“I’m going to ask them, ‘How many do

you know to put in each row? How do you

know how many rows to use? How does

your array compare to someone else’s?’”

“They are going to use the manipulatives to

trade pennies for nickels.”

“I could draw some pictures of the

fractions on the board.”

“Each student will have a bag of counters

and it will be a hands-on activity with them
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sharing their arrays and showing how they

arranged their 24 counters.”

“I’m going to start the lesson with a

summary of our last lesson.”

“They will be using fraction manipulatives

(Fraction Islands) and showing some on

paper.”

“They can use visuals to choose similar and

not similar, measure them, and set up a

ratio of corresponding sides.”

“They are going to use calculators to

determine the fractions.”

The comparison in Table 11 highlights the verbs teachers used to describe actions either

they or their students would take during the lesson. Typically, they emphasized procedures and

steps. When student were involved in the mathematics, they were using manipulatives,

concrete objects such as counters, array cards, and fraction strips. When students

communicated, they were telling how they arrived at a solution. The verbs used by teachers to

describe student actions indicate their focus toward student engagement in the lesson and

support for students determining a solution, providing evidence that teachers thought about

ways to engage the learner. While the actions do not represent a well-organized knowledge

base of concepts, procedures, and inquiry, evidence exists that teachers were thinking about

ways to engage the learner albeit in a procedural way isolated from student thinking and

learning.
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Teachers’ Self-Described Benefits to Practice

The patterns described in the first section identified issues teachers attended to when

interacting with the coach around tasks for teaching. As a result of coach-teacher interactions

during planning and analyzing tasks, teachers collectively reported the following benefits to

their teaching practice:

1. Planning lessons to support student learning

2. Asking “better questions”

3. Using models, such as, array cards, fraction manipulatives, and representations for

stronger mathematics connections

4. Thinking more about student learning, that is, anticipating student thinking and

looking at student work

5. Scrutinizing textbooks to align to standards

Interviews and lesson reflections served as data sources to identify teacher benefits.

Planning Lessons to Support Student Learning

Learning how to plan lessons to better support student learning was reported as a

benefit by four of the five teachers. Teachers made connections to the mathematics standards,

to past lessons, and to instruction when describing lesson quality. Teacher E commented,

“…last year, we were just doing skill and drill. This year, I plan for types of lessons where

students are working together, having to solve problems using deeper thinking, and being real

mathematical. If students are given a good thought provoking lesson, then they can really learn

from it,” Teacher references and interpretations of higher quality lessons are noted in Table 12.
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Table 12: Teacher Benefits and Interpretations of Lessons to Support Student Learning

Teacher Benefit(s) Interpretation

A “I’m involved in planning a

good lesson.”

“I’m using the frameworks, saying what kinds of questions I’m going to ask, and

relating this to lessons I’ve taught before.”

B “I think more in depth on the

lesson.”

“The coach helps me think about what to do, how to model what’s in the framework,

and questions we are going to ask. I asked ‘what could I do to make this easier for them

(students)?’ and discuss strategies to use. We have a plan.”

C “I’m planning lessons to meet

my kids’ needs now.”

“With the coach’s help, I think about how to reword or rework things. We had a lesson

that we were planning where the math message didn’t match up with the lesson. I was

kind of afraid to deviate from what the book said, but the coach said it was ok because

another activity would work better to connect the math in the lesson. The math

message dealt with counting on by tens and hundreds, but the lesson talked about

quantity/quantity difference. She showed me how to use cubes to compare towers to

find the difference, and thought it would mesh better with the math in the lesson.”

D No Reference No Reference

E “When planning got done, we

had more quality lessons.”

“We sit there and look at our standards. We plan our lesson around what they need to

know. When we plan, we are able to know more of what we are expecting our students

to come out of the lesson with.”
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One can infer from Northeast teacher comments and interpretations that four of the five

teachers viewed the one hour of planning time with the coach prior to teaching the lesson as

necessary for considering quality lesson design. Consider the finding shared in the “Patterns

that Emerged” section during the planning task. Talk of content occurred exclusively during

planning. Teachers identified the mathematics focus, used mathematics language from the

standards, and interpreted the meaning of the mathematics. Teacher comments from interviews,

lesson reflections, and transcripts raise questions about the possible impact of the planning for

lessons on teacher learning and student engagement. It is highly likely that time spent on

planning contributes to teacher attention to mathematics content, and to the design of lessons

that support student learning.

“Better Questioning” Strategies

All teachers reported becoming “better questioners” through experiencing the coaching

process. Of interest were the different ways in which teachers interpreted “better questioning,”

Teachers’ reflections on the implemented lesson, as well as in their post interview responses,

specify their interpretations of asking “better questions” (see Table 13).

“Better questions” to the Northeast teachers meant eliciting student thinking,

connecting mathematics ideas in the standards, and asking students to justify their answers.

Teacher A recognized that her questions did not elicit enough student thinking, so she began to

ask fewer “yes and no” questions. She also connected her questions to the standards, stating

that “They (the questions) are based more on the framework than the math activity,” This

suggested that she’s using the standards document in conjunction with the textbook as the focal

point for connecting the mathematics. Teachers A, B, and D reported that they asked students

the “how do you know?” questions, supporting students’ justification and reasoning of
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solutions, one of the NCTM process standards. Teacher E used questioning to clarify integer

operations and as a result became aware of student misconceptions. Teacher C recognized that

asking a fact, 4 x 3, in isolation, did not support a student’s connections to multiplication

concepts that were “deeper,” even though she did not suggest a “deeper” or connecting

question.
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Table 13: Teacher Benefits and Interpretations of "Better Questions"

Teacher Benefit Interpretation

A “I’ve learned to ask better

questions.”

“My questions now lead to more quality discussions and greater understanding.

They are based more on the framework than the activity, so what the framework

wanted was more than something short and sweet in the activity. Before, there

were too many yes and no questions, not explaining, you know, how you got

that. They (the students) weren’t having to describe their answers.”

B “I’m learning to be a better

questioner.”

“I’m getting more details for different ways you can question. ‘How did you get

that answer? What was your thinking on that?’ I’m listening more to students’

thinking than I have in the past. What did this child say when we went through

that question?”

C “I’m asking deeper questions.” “If you ask simple questions, like what is 4 x 3, the kids are never going to

build up on their learning. If kids aren’t able to explain themselves, they haven’t

grasped that field. We talked about higher order questions. I’ve learned to pull

in higher order questioning that gets kids to discuss, think, and explain their

thinking.”

D “I’m learning how to ask better

questions.”

“We’re all struggling with good questions. How do you ask a good question?

I’m asking kids more about how they know.”
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E “I’m learning better questioning

techniques.”

“I wasn’t clarifying enough. You know when you are adding integers, when you

need to add them together or subtract. Students were answering a lot of

questions about words, but the questions showed something about their

misconceptions.”



75

Supporting a change in teacher questioning was a common focus among all coaches.

They used the book Good Questions for Math Teaching: Why Ask Them and What to Ask

(Burns, 2002), received at the state coaching institute in June 2005, as a guide and resource to

support teacher change in questioning. The coaches’ modeling of questioning in the classroom,

as well as during planning and analyzing tasks, was observed by teachers. The following are

teacher comments about their coach’s questioning and ways it supported the teacher’s growth.

1. Teacher B: “She (the coach) helps a lot on the questioning—giving me different

ways to question or pull out.”

2. Teacher C: “She (the coach) was good at explaining better so they can get it, the

questioning, delving deeper into what you know and how it is working.”

3. Teacher D: “We were struggling with good questioning. She (the coach) modeled

good questioning techniques.”

4. Teacher E: “I wish I could remember something she (the coach) did in the classroom,

like asking an important question or her questioning techniques. She came up with a

question I could ask my students that didn’t come up in my head,”

Teachers recognized the importance of questioning. Questions not only recall facts,

they have the potential to simulate thinking and reasoning. Paying more attention to

incorporating and improving questioning into mathematics lessons is giving students and

teachers opportunities to think, learn, and solve unfamiliar problems.

Using Models and Modeling for Connections

Using models and modeling were talked about interchangeably as a valuable strategy

by three of the five coach-teacher pairs. Comments were either about modeling by the teacher,

using a manipulative or tool to show the students something, or using an object or drawing that

represents the concept onto which the concept can be imposed (see Table 14).
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Table 14: Teacher Benefits and Interpretation of Using Models

Teacher Benefit Interpretation

A No Reference No Reference

B “We did more modeling.” “I needed to do more modeling with measurement. When we looked at student

work and put them into piles to see who got it and who didn’t get it, we ask what

we could have done better with the modeling. Some of the kids didn’t get that we

had to start on zero with the ruler.”

C “Students need models to

understand different ways of

understanding.”

“The coach brought out different ways to learn—grid paper for multiplication

arrays so kids could see the turnaround property for multiplication. It’s a concrete

model so they can manipulate and move it around. We were dumbfounded on how

we could get that across in a visual way so they could see it rather than just using

counters. They cut out and turned the arrays so they could see it.”

D “It was just being able to

show how to model

something.”

“She (the coach) showed me how to model. I can explain what we are doing with

fractions—1/3 of 4/5—and have it make sense. Why do you multiply numerator

times numerator and denominator times denominator? Through the models, this is

explained. She used fraction models, drew on the board or on paper.”

E No Reference No Reference
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Each teacher interpreted modeling differently, either as “teacher showing” or “students

doing.” Teacher B modeled showing students how to use a ruler accurately. Teacher D used

models to show students how to make sense of multiplication of fractions with fraction bars

and drawings. Teacher C engaged students in cutting array models so students could

experience the “turnaround” property of multiplication. Common to using models for Teachers

B and D was “showing” a concept, which implies “illustrating.” Students would only be able to

look at the model the teacher used and see the concept mentally. If the student did not have the

relationship, the model may not necessarily “show” the concept for that student. Teacher C, on

the other hand, had “student doing,” by asking them to cut arrays and use the array models to

help students think about, explore with, and reason with.

I conjecture that the Teacher D viewed modeling as a benefit to her practice because the

coach helped her personally gain a deeper understanding of the mathematics. The following

exchange reveals Teacher D’s shift in thinking about modeling.

Teacher: Because I come from the old school, you do it this way and this is the only

way. I really had a hard time struggling with my understanding and why we do things in

teaching now. Modeling is hard for me because I didn’t grow up learning how to do that

stuff. The coach was able to show me how to model something and know what it means.

I mean I know what ¼ is, but how do you actually model it and come up with a way of

teaching it to students so they understand it? If I have an understanding, I’m able to do it

with my kids.

Researcher: What did the coach do to cause this shift in your thinking?

Teacher: It was just being able to show me how to model something. I can now explain

why we are doing something and why it makes sense. Through these models ideas like

how to take 1/3 of 4/5 is explained.
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Teachers B, C, and D credit the coaches with introducing modeling to them.

Teacher B: She (the coach) talks about how we are going to model in the lesson.

Teacher C: She (the coach) brought out models so kids could understand.

Teacher D: She (the coach) showed me how to model multiplication of fractions.

As a result of the coach-teacher interactions, teachers reported that they used modeling

as an instructional strategy to support students’ mathematical learning. The coach supported

this change by introducing models to teachers and demonstrating their use. Teachers B, C, and

D still needed a clearer understanding of the role of models and modeling and learning

implications for students. It becomes imperative for the coach to have a good perspective on

how models can help, or fail to help, teachers construct ideas to better support student learning.

Thinking about Student Learning

Student learning, the knowledge and skills acquired as a result of instruction, became a

focus for teachers as they considered issues from both the teacher and student perspective (see

Table 15).
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Table 15: Teacher Benefits and Interpretations of Thinking about Students

Teacher Benefit Interpretation

A “I have more of a focus on the

strategies they (students) were

trying to use.”

“I think more about the process students are using and not just the results. I’ve

been much better at this than I have been in the past. There is more than one

correct answer.”

B “I am looking at student

thinking more than I ever did

before.”

“I look at student work and analyze it. Put it in a pile, got it, kind of got it, and

didn’t get it and then look at where the kids are. We (the coach and teacher) talk

about what we could do differently.”

C “I am learning to allow

students to explain the

strategies they are using.”

“I learned that students are going to need different strategies, different ways of

solving problems. Instead of just a worksheet that said this side is four inches and

this side is four inches, now find the perimeter, we were able to see the different

ways kids could find the perimeter using tiles and counting.”

D “I’m using student work to

adjust learning.”

“I think what’s frustrating my kids is they don’t really understand what they are

doing, they are just doing it because you are telling them. One of the problems is

that it’s showing up on the low test scores. So we talked about what was going on.

What can we do to help? One thing I tried was to write patterns on the board, and

use more word problems.”
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E “It’s helpful to look at

students’ work and think,

‘What were they thinking?

Why were they thinking

this?’”

“It is helpful to see where kids are getting confused and also what they do get. We

do that to some extent on all lessons, but you don’t go as in-depth as looking at

their work and circling different things, not just grading it.”
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Thinking from both their perspective and the student’s perspective was reported as a

benefit to teachers’ practice as they examined student work, focused on student strategies, and

considered instruction to support learning. What is clear is that teachers were given time in this

coaching model to consider student learning during the analyze phase, and to think about how

instruction provided support. What is unclear is how teachers reflected on the quality of the

specific content students learned, and how they decided on an appropriate instructional

strategy. Teacher E, a second-year teacher, described the difficulty of thinking from the student

perspective: “As a first-year teacher, you are overwhelmed with so many other things to see

than what the kids are thinking. This year, I’ve been able to concentrate more on the teaching

and what students are thinking.”

Scrutinizing Textbooks

Teachers reported analyzing and scrutinizing textbooks to align with mathematics

content and processes in the state standards. The state mathematics standards (framework)

document was visible alongside the coaches and teachers during their interactions, and was

used in conjunction with the textbook or lesson by coaches and teachers during all three

coaching cycles, especially the planning task. Four teachers reported learning to use the

standards document to align instruction with their Everyday Mathematics or Connected

Mathematics Project textbooks (see Table 16).
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Table 16: Teacher Benefits and Interpretations of Scrutinizing Textbooks

Teacher Benefit Interpretation

A “I’m learning to be more

standards-driven in my lesson

planning.”

“I’ve learned to be more aware of the state framework. The publishers’

interpretation and correlation of the text to the framework may not be 100%

accurate regarding the state’s intention. Streamlining and condensing are good

things.”

B “I’m learning to look closer to

the frameworks.”

“The coach has helped me focus on the framework. I’m weeding out from the text

what isn’t necessary making sure we are getting the meat of the framework in

there. I think that how looking deeper into the framework increased my knowledge

of what the state is expecting of me mathematically.”

C “I’m learning to look closer at

the framework.”

“The coach helped me to look deep into the math in the framework and pull out

the heart of the lesson in the text. So we would match up the framework to the

book to find out what every 3rd grader in the state needed to know.”

D No Reference No Reference

E “I’m learning that the

framework determines what

kids ultimately have to know

in math class.”

No Reference
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The following interaction illustrates how Teacher C talked about linking the

textbook with the standards. During this interaction, the teacher referenced standard

numbers “2.3.3” and “3.3.3” then described them with language, “use math symbols to

write equations for problems involving multiplication” and “develop fluency in

multiplication using strategies for multiplying numbers,” She then made a link between

the standards and the textbook lesson, specifically the mathematics message (the opening

part of the lesson), by stating “the framework math connections are pretty much

throughout the lesson, even the math message,” implying that she double-checked the

mathematics in the textbook with the standards. The teacher further stated, “That fits

right in with our framework numbers and learning expectations. It gives them the

multiplication story and they pull out the problem, build an array, and turn the array into

an equation.” In both teacher comments, the standard served as the anchor to determine

the mathematical focus for the lesson, rather than the textbook or a teacher’s perceptions

for the mathematics lesson. The teacher’s connection to the standards exemplifies the

ways in which three teachers began thinking about alignment. The standards, not the

textbook, determined the mathematics for the lesson.

SUMMARY

This exploratory case study examined a professional development model,

specifically alignment-focused coaching; what teachers attended to as they participated,

along with a coach, in two tasks for teaching, planning and analyzing lessons; and ways

teachers perceived benefits to their teaching practice through participation in coaching.

This study examined coaching through the lens of an alignment framework. Specifically,

by investigating coach-teacher interactions in the Northeast coaching model, which

focused on supporting teachers’ alignment of mathematics curriculum, instruction, and
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assessment, I identified four patterns in their talk, and five reported benefits to teachers’

practice as they engaged in planning and analyzing lessons. The four patterns are: that

issues of curriculum, instruction, and assessment were more often discussed in isolation

than interconnected; that teachers used the standards document as the focal point for

identifying the mathematical focus, and for generating talk about content; that revisions

to instruction supported mainly students challenged by the standards expectations; and

that teachers talked about instruction more often as teacher actions isolated from student

thinking.

Benefits to teachers’ practice included attending to planning lessons, asking

“better questions” more often and in different ways, using models for connecting

mathematics ideas, thinking more about student learning, and analyzing and scrutinizing

textbooks to align with the state standards. The study gives us more information about

what teachers attended to using an alignment-focused coaching model, and how they

benefited from the experience. We have a glimpse of teachers’ connections to their

practice, as well as questions about the potential of an alignment-focused coaching model

as a site for quality teacher learning—and, consequently, for quality student learning in

mathematics classrooms.
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Chapter 6: Conclusions and Implications

This exploratory case study examines a K–8 mathematics alignment-focused

coaching model of professional development in one school district, the Northeast School

District, during the second year of implementation. Specifically, the study focused on the

content of talk between five coach-teacher pairs during planning and analyzing lessons,

then identified teachers’ self-reported benefits to classroom practice as a result of

participating in coaching. This qualitative study is limited in that it provides detailed,

descriptive information using four data sources; however, the analysis and subsequent

findings depend on subjective judgments by the researcher.

This research analysis of an alignment-focused coaching model offers new

insights into the challenges and possibilities of teacher learning through coaching. Two

main results have been discussed. First, four patterns were identified in what teachers

discussed during planning for and analyzing lessons. The four patterns are:

1. Issues of curriculum, instruction, and assessment were more often discussed in

isolation than in an interconnected sense.

2. Mathematics was most often the content focus when teacher and/or coach were

using the state standards document to plan.

3. Student thinking and learning were most often a focus when students were

struggling.

4. Teachers talked about instruction more often as teacher actions isolated from

student thinking and learning.

Second, there were self-reported changes to teacher practice as an outcome of

participation in the coaching model. These changes included planning lessons that

focused on student learning, that is, considering the mathematics in the standards and
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ways students would learn the content; asking “better questions” more often and in

different ways; using models, such as manipulatives and representations for connecting

math ideas; thinking more about student thinking; and analyzing and scrutinizing

textbooks to align with the state standards. Teacher reports demonstrate that an

alignment-focused coaching model has potential as a learning site for teachers to reflect

on and explore teaching, and indicates that teachers considered changes to practice as a

consequence of the learning experience.

As I pointed out earlier, assessment has changed in the high-stakes No Child Left

Behind context of accountability. Research on aligning of curriculum, instruction, and

assessment shows a strong relationship to student achievement (Price-Baugh, 1997;

Skrla, et al., 2000). Student outcomes as measured by standardized tests are directly

related to what is taught, and what is taught is directly related to what is tested (Popham,

2003). Since coaching schools and districts across the nation increasingly rely upon

coaching as a means to promote effective instruction of mathematics, and since alignment

is recommended as a strategy for improving test scores, it seemed imperative that I study

this rapidly proliferating model for site-based professional development.

Exploring a coaching model that focused on teachers aligning lessons to standards

gave me insights into what teachers specifically attended to when aligning components of

curriculum, instruction, and assessment to plan and analyze lessons. The study also

provided insights into teachers’ perceptions of changes to their classroom practice.

Patterns that unfolded in the coach-teacher interactions are particularly important, given

the goals of mathematics teaching in No Child Left Behind context of accountability, and

the role of mathematics coaching to support teacher learning. Based on patterns that

occurred between five coach-teacher pairs while interacting in tasks for teaching, as well
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as self-reported teacher benefits, I elaborate on contributions that can be gleaned from

this study.

First, issues of curriculum, instruction, and assessment were more often discussed

in isolation than interconnected. Prior studies suggest that the components of curriculum,

instruction, and assessment should be aligned, that is, in agreement, and should serve in

conjunction with one another to guide the system toward students learning what they are

expected to know and do (Marzano, 2003; English, 1999; Webb, 1997). Alignment

ensures a guaranteed and viable curriculum in the current system of accountability. A

guaranteed and viable curriculum, a composite of opportunities to learn and time to learn

essential content, has the most impact of school-level factors on student achievement

(Marzano, 2003).

Thus, teachers’ ability to connect the basic components of teaching, rather than

isolating them, supported alignment, which is a contributing factor toward a guaranteed

and viable curriculum for all students. I speculate that coach’s questions are a

contributing factor to whether or not teachers isolated or made connections to the

components. This raises questions about how “coach moves” (West & Staub, 2003)

might support teacher alignment and connections to the classroom. When teachers

connected student thinking to the mathematics content specified in the standards

(curriculum) with strategies that support student learning (instruction), as well as to

assessments, both formative and summative, that agree with the student expectations

(assessment), it is possible, although not proven, that teaching moved closer toward

alignment that supported student achievement.

Second, mathematics was most often the content focus when teacher and/or coach

used the state standards document to plan. The standards provided a resource that helped

teachers identify specific mathematical goals. These goals were used to choose lesson
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activities. According the National Research Council (NRC) (1999), content standards

describe “what student should know and be able to do.” All states developed content

standards in mathematics as mandated by the Elementary and Secondary Education Act

(2001). State standards offer a vision of what constitutes essential knowledge in the

domain of mathematics, and unlike the NCTM standards, are typically silent on theories

of teaching and learning (Tate, 2004). The NRC (1999) offered the following criteria for

judging the quality of content standards: The standards represent essential knowledge in a

subject area, the standards are cognitively complex or, more specifically, they promote

reasoning using disciplinary knowledge in new situations, and can be translated by

teachers from instructional goals to instructional activities.

Unique in this study is that the standards brought about the majority of content

talk during coach-teacher interactions, although the content was discussed superficially.

Through participation in alignment-focused coaching, teachers learned to use the

standards either to identify the mathematics content and processes then choose activities

to meet the standard, or ensure that the textbook lesson developed the learning

expectations specified in the standards. Hill’s (2007) research claimed that “content that

focuses on subject-matter-specific instruction and student learning—helping teachers

learn the content itself —affects student achievement.” In particular, the standards guided

the Northeast teachers toward identifying the math focus for the lesson, using specific

math language, and interpreting the meaning of the standards. Thus, teachers’ use of the

standards was influential for promoting talk about content that supported student

achievement on state tests.

Third, student thinking and learning was most often a focus when students were

struggling. Using a protocol for examining student work during analyzing, teachers

focused primarily on students who struggled with standards during the analyzing phase,
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and on a surface level. Prior research on examining student work suggests that teachers

benefit from more detailed knowledge about all their students’ mathematics thinking,

even non-struggling students (Kazemi & Franke, 2004; Carpenter, et al., 1989; Saxe, et

al., 2001). This means cognitively advanced students, students who are proficient with

the standards, as well as students struggling with the essential knowledge and skills in

mathematics. In Kazemi and Franke’s (2004) study about teacher’s learning through

student work, they claim that “teachers began to articulate benchmarks in the learning

trajectories for their students and instructional trajectories to support their work.”

Teachers in the Northeast study attended to students who lacked proficiency with the

standards and considered interventions for them, but did not consider learning trajectories

for all students.

Two likely contributing factors that account for Northeast teachers’ attention to

struggling students are the protocol used by coaches to guide analyzing student work and

the urgency to raise test scores. In my study, the coaches and teachers used a protocol that

advocated grouping and sorting student work into three categories based on whether or

not students met criteria for understanding the standards. In the Kazemi and Franke study

(2004), teachers were introduced to CGI (Carpenter, Fennema, Franke, Levi, & Empson,

1999) principles and terminology as teachers made observations of their own students’

mathematical thinking. Their framework engaged teachers in a “cycle of experimentation

to shift teachers’ focus” from general comments to reflections for all students’ work.

Fourth, teachers talked about instruction more often as teacher actions isolated

from student thinking and learning. Prior research suggests that when teacher talk about

pedagogical issues in conjunction with student thinking, that talk supports student

learning (Sherin & Yan, 2003; Hill, 2006; Crespo, 2006; Kazemi & Franke, 2004;

Fennema, Carpenter, Levi, & Fennema, 2001). The researchers suggest that the
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connection between pedagogy and student thinking is a powerful mechanism for

generative change in teachers. They found that teachers who listened to students’ ideas

and connected their teaching to ideas had success in implementing mathematics reform.

As stated earlier, I claim that the protocol was a contributing factor for teachers

isolating pedagogy from student thinking. Using frameworks for talk, similar to those

used in the previously mentioned research studies, focuses teacher talk on specific

aspects of student thinking with connections to instruction. Focusing coach-teacher talk

on student thinking would thus require a move from grouping and sorting student work

into general categories of proficiency toward specific attention to students’ mathematical

ideas.

IMPLICATIONS FOR POLICY CONSIDERATIONS

Findings in this study have two policy implications. First, consider the importance

and relevance of the state standards document. Writers of state standards should

thoughtfully consider the format and design of the standards to include essential

information for practitioners implementing them in the classroom. Essential information

for teachers might include recent learning theories, effective teaching strategies, and

ways of assessing student understanding, as well as exemplars of classroom practice. One

of the challenges for teachers and coaches is interpreting the meaning of the standards,

visualizing the standards in their classroom, and locating resources to turn learning goals

into meaningful mathematics tasks (NCTM, 2000; Elmore, 2002; Cook, 1995). If

standards serve as the center of policy-making to ensure quality, indicate goals for

student learning, and promote change, then the format and design of the standards should

provide a stimulus for teachers to engage in substantive conversations about mathematics

and student learning. Since teachers and coaches rely on the standards in an alignment-

focused coaching model, standards should be written in a way that encourages teachers to
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engage in mathematics content as well as student approaches to understanding the

content.

The findings have implications for how districts make institutional commitments

to coaching (Russo, 2004). Coaches and district leaders have learned the downside to not

having a coherent and systemic plan to support the implementation of a coaching model

or support professional development for coaches (Neufeld & Roper, 2003; Poglinco et

al., 2003). The coaching model needs a clear focus and purpose. Is coaching designed to

build teacher capacity or directly affect student learning? What is the professional

development plan for coaches? Training and support for coaches require a time and

money commitment and need to be focused on intended outcomes for coaching.

IMPLICATIONS FOR COACHING

There is reason to believe that an alignment-focused coaching model in which

coach and teacher work collaboratively to improve mathematics teaching shows promise

for teacher learning about how to design lessons aligned to mathematics standards.

However, the alignment model calls attention to the lack of focus on content and

pedagogical matters. First, consider the content and substance of professional

development for coaches, particularly how knowledge of mathematics content and

student thinking are developed by the coach to support teacher learning. Reflecting on

previously cited research findings from Hill (2007), Hill, Rowan, and Ball (2005), and

Fennema et al. (1996), teachers’ content knowledge and knowledge of student thinking

can improve student learning. Findings in this study indicate that talk about content was

scarce and superficial and isolated from domain specific student thinking. Further inquiry

is necessary regarding the way in which coaches’ learning is supported to align with what
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research claims to be effective. Professional learning for coaches should also include

ways to link teacher actions in the classroom with student thinking.

Second, consider frameworks and protocols for coach-teacher interactions and

conversation. The protocols helped shape coach-teacher conversations toward alignment.

If the intention is to bring coaches and teachers together to talk to one another about

mathematics and mathematics teaching, then consider models like Simon’s (1994)

learning cycles and Stigler and Hiebert’s (1999) examination of lesson study. When

coaches had structure and guidance for their work, coach-teacher talk became more

focused on teaching. Professional developers should thoughtfully consider the content

and substance of the protocol and levels of questions because they shape the trajectory of

coaching conversations.

SUGGESTIONS FOR FUTURE RESEARCH

Further research needs to address coaching models in practice. Specifically, such

research should examine the effects of coaching on student achievement, as well as the

impact of coaches’ moves on teacher connections to student thinking and mathematics

content. This study explored the structural aspects, meaning the content of talk using an

alignment-focused model of coaching. Additional studies are needed to address the

relational aspects of coaching, that is, the cultural and social challenges created by

coaching and how and whether these contribute to teacher and student learning. As

differentiated models of coaching emerge in school districts, it is important to investigate

the impact of those models on student learning. Knowing that large sums of money are

allocated by school districts every year, and that some states are forming networks of

mathematics coaches to support an increase in test scores, it is imperative that we know

how the coaching model supports an increase in both teacher and student learning.
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Appendixes

APPENDIX A: COACH/TEACHER OPERATING PRINCIPLES

1. Study – the standards

Match Student Learning Expectations to the lesson.

What does the SLE state?

What is the mathematics content and process called for in the standards?

How are the specific mathematics concepts and skills developed and connected?

Refer to: Everyday Mathematics, Connected Mathematics Project, or other

resource

2. Determine – the criteria

What will you expect students to know and do at the end of the lesson?

What are you listening for from students’ voices?

What are the criteria for student performance?

What will they do so you know they got it?

3. Plan – the lesson

What is the lesson Flow? Attach times to each part of the lesson.

What happens in the beginning, middle, and end of the lesson?

What are you doing? What are student doing?
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Where in the lesson are the SLE mathematics connections?

How will the mathematics concepts/skills be connected with students?

What questions will you ask? What instructional strategies will be used?

How will the instructional strategies be used?

What student work will you bring back to analyze?

What is the coach’s role in the classroom?

4. Analyze and Reflect – the student work

What was the criteria?

Put the work into three piles – Got it, Got some of it, Didn’t get it

What are the mathematics connections student are making to the SLEs?

What do you think students know and understand?

What will you do now after looking at students’ work?
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APPENDIX B: PRE- INTERVIEW PROTOCOL

1. Tell me about your teaching experiences.

2. How do you feel about teaching math?

3. What kinds of experiences did you have as a student in mathematics classes?

4. How do you learn math?

5. How do you know what students need to know and understand in your math class?

6. What do you believe is necessary for students to be successful in learning

mathematics?

7. How do you know when students are successful in learning mathematics?

8. In what ways will you and the coach or teacher work together?

9. What do you believe are the benefits of participating in a coaching model of

professional learning? What are the challenges for you?

10. What is hard for you to teach? Easy to teach?

11. How do you prepare for something hard to teach?
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APPENDIX C: POST- INTERVIEW PROTOCOL

1. Think back on your experiences this semester with coaching/being coached. Think

about an interaction that stands out for you in some way. Describe what happened. (who

was talking, what were you talking about, how was it productive).

2. When you imagined you and _____ working together this year, you described the

scene. You said “_____________.”(I personalized each question depending upon the

response given to pre-interview question #8.) How did your actual experience compare

with what actually happened?

3. Think about the time you spent together during the planning phase. What did you get

out of the interaction? What did you not get that you now wish you had gotten?

4. Think about the time you spent together in the classroom implementing the lesson.

What stands out for you? What was missing?

5. Think about a time you spent analyzing student work. What did you learn? Think

about another time you spent analyzing student work. What did you learn about student

thinking? About your instruction?

6. Think about a specific time you felt you learned about mathematics through this

process. What did you learn?

7. You said in the pre-interview that “________” was hard for you to teach. (Personalized

for each individual based on pre-interview question #10.)

8. It is common for people not to share that they do not understand mathematics. Were

there any times when you felt that your own understanding of math was an issue? How

did you deal with it? How do you communicate with the coach that you need a better

understanding of the math?

9. How did you grow and learn with the math coach?
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APPENDIX D: REFLECTIONS ON THE LESSON

1. What did students learn? How do you know?

2. How did your plan for the lesson compare with what happened?

3. Would you do anything differently? What would that be?

4. What are some things you are learning from the coaching process?
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