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Purpose Statement

The purpose of the NCSM Journal of Mathematics Education Leadership is to advance the mission and vision of the
National Council of Supervisors of Mathematics by:

•  Strengthening mathematics education leadership through the dissemination of knowledge related to research, issues,
trends, programs, policy, and practice in mathematics education

•  Fostering inquiry into key challenges of mathematics education leadership

•  Raising awareness about key challenges of mathematics education leadership, in order to influence research,
programs, policy, and practice

•  Engaging the attention and support of other education stakeholders, and business and government, in order to 
broaden as well as strengthen mathematics education leadership.
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On September 14, 2006, I testified to the National Mathematics

Panel in Cambridge, Massachusetts, on behalf of both

NCSM and TODOS Mathematics for All. We are repeating

those comments here, in hopes that they will inspire you

readers to advocate for similar goals and ideas with our

national policymakers in mathematics education.

Iam Mark Driscoll, from Education Development

Center, representing both TODOS and the National

Council of Supervisors of Mathematics (NCSM).

I am a member of both organizations and Editor of

the NCSM Journal of Mathematics Education Leadership.

On behalf of both, let me say that we are very grateful 

to the National Mathematics Panel for inviting us to be

represented here today.

My remarks pertain to the Panel’s category of interest,
“Learning Processes,” with implications for the “Instructional
Practices” subgroup. Specifically, on behalf of TODOS 
and NCSM, I want to call your attention to the issue of
enhancing the mathematical success of English Language
Learners (ELLs), and to the associated issue of galvanizing
mathematics education leadership in this regard.

In the past three decades, the number of U.S. children liv-
ing in households where the native language is not English
more than doubled from 9% to 19% (Firestone et al,
2006). The total number of students labeled as “Limited
English Proficiency” is 9.6% of the student population, or
4.5 million (Abedi, 2004). Many of these children are
taught mathematics in English, which adds a considerable
learning hurdle for them. In these remarks, I will cite some
research results and promising practices that give shape to 

an imperative, yet a hope-filled imperative, regarding our
helping ELLs become more successful in mathematics.

In brief, we believe it imperative to teach ELLs the academic
language of mathematics, not as vocabulary drill, but in the
context of working on mathematics tasks that are challenging
and have high cognitive demand. We also believe it impera-
tive for national leaders to encourage and support district
and school leaders in building teachers’ capacities to teach
ELLs in this way.

I said these are hope-filled imperatives, because results,
tools, and practices already exist that can help transform
ELLs’ experience in mathematics classrooms. We lack
coherent programs for scaling up their use, and that
requires galvanized leadership. Let me elaborate.

Consider first the results of the QUASAR project from the
1990’s (Silver & Stein, 1996; Silver et al, 1995). QUASAR,
a five-year intervention in six middle schools serving poor
communities, was both a school demonstration project
and a complex research study of educational change and
improvement. One strand focused on types of classroom
mathematics tasks and on the nature of student engage-
ment with tasks (Henningsen & Stein, 1997). The
researchers distinguished tasks according to cognitive
demand. They noted that different mathematics tasks
make different levels of cognitive demand and that the
cognitive demand of a task can change during a lesson,
depending on what teachers and students do in imple-
menting them.

Using extensive classroom observation and analysis, along
with a project-developed Cognitive Assessment Instrument,
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the study concluded that student learning gains were
greatest in classrooms in which instructional tasks consis-
tently encouraged high-level student thinking and reasoning
(e.g., conjecturing, justifying, interpreting), and least in
classrooms in which instructional tasks were consistently
procedural in nature. In brief, the project led to the conclu-
sion that, in order to foster all students’ success in mathe-
matics, teachers must support students’ cognitive activity
by providing a regular diet of work on meaningful tasks
for which neither the complexity nor the cognitive demand
is reduced — i.e., tasks that involve ‘doing mathematics.’

For ELLs, the phrase “meaningful tasks” takes on even more
complexity because of the role of academic language. This
provides a pointed challenge to teachers and administrators.
Particularly because of current testing demands, many are
tempted to address ELL needs by separating language work
from mathematics work, with strategies such as vocabulary
drills (Firestone et al, 2006). Often, this lack of integration
of language and content development results in a lack of
active engagement by ELLs in the mathematical work
being done in their classrooms  (Brenner, 1998).

However, despite the added challenge of academic lan-
guage, there is no need to cease heeding the QUASAR
message, as evidenced in the story of one 5th-grade teacher,
whose work has been studied by Chval and Khisty (Chval
& Khisty, 2001; Khisty & Chval, 2002). Sarah (a pseudo-
nym) teaches in a school that is nearly 100% Latino in 
one of the poorest neighborhoods in a large urban school
district in the Mid-West. In the focal year of the study, the
average child entered her classroom half a year behind the
expected 4.8 in the ITBS, with only five of the 24 students
performing at the 4.8 level or above. After just eight
months in Sarah’s classroom, her students outperformed
the other fifth-graders in her school, as well as other fifth-
graders in her district, and 15 of the 24 (62.5%) performed
at the 5.8 level or above. This success was typical of Sarah
in other years.

In tracing the roots of this success, Chval and Khisty docu-
ment a consistent use by Sarah of writing assignments and
classroom discourse related to challenging mathematics
problems, used as occasions for clarifying — not simplify-
ing — mathematical language. To get a flavor for how such
discourse works, consider the following brief interaction
between Sarah and her students (p. 23 of Chval & Khisty,
2001; a similar exchange is recorded on p. 8 of Khisty &
Chval, 2002). It is the first week of school and the children 

have been engaged in a challenging geometry problem.
The word “congruent” has been introduced:

Sarah: Look at that word everyone. Congruent. What does
that mean?

Student: Like another copy.

Sarah: An exact copy. Because here, look here is the circle.
Is this circle congruent to that circle?

Chorus: No.

Sarah: No, they’re not exact copies. They’re similar, they’re
both circles, but they’re not exact copies.

Of course, Sarah is but a case of one. However, we believe
that scaling up success like hers is possible, if our leaders
— at national, district, and school levels — act to increase
attention in teacher education to the importance of:

1. integrating content and academic language develop-
ment in classroom instruction. (See, for example, the
framework and tools in Garrison et al, 2006.)

2. attending to cognitive demand in the mathematical
work done by all students, but especially by ELLs.
(See, for example, the framework and tools in Stein et
al, 2000)

3. creating learning environments that use multimodal
mathematical communication — speaking, writing,
diagramming, etc — to reinforce the learning of mathe-
matical language.

A quick example can elaborate the third bullet. Along with
several colleagues, I am currently involved in an effort by
New York City’s Office of English Language Learners to
solve a problem through the professional development and
collaborative efforts of teachers, coaches, and administra-
tors. The problem: In the city, there is an unexplained
achievement gap in mathematics between ELLs and others.
The participants: middle-school teams comprising assistant
principals, math coaches, and ESL specialists. The goal of
the effort: From lesson preparation to interacting with 
students in the classroom to analyzing student work, each
school team will be more effective in understanding evidence
of difficulty with academic language as well as evidence of
difficulty with mathematical concepts, and will inform the
teaching and support of ELLs accordingly.

2
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A core activity in this effort has been the gathering and
analysis by the school teams of student work on challeng-
ing mathematics problems. We have chosen to use 
problems primarily from a project1 that is currently field
testing professional development materials focused on
geometric thinking. We believe that suitable geometry
problems invite multimodal mathematical communica-
tion, especially when the student work being gathered is 
in the form of newsprint presentations by small groups 
of students.

For example, one of the problems pertains to geometric
dissections and first asks solvers to cut up a given parallel-
ogram and rearrange all the pieces to make a rectangle.

Then, it tells them: “In a sequence of pictures, show where
you decided to cut and how you rearranged the pieces.”
Next, “Describe in words where you decided to cut and
how you rearranged the pieces.” And, ultimately, “Will
your method allow you to transform any parallelogram
into a rectangle?” The transitions from pictorial to verbal
explanations and from specific cases to mathematical gen-
eralization provide teachers ample opportunities to clarify
and develop mathematical language for students. During
the coming year, we hope to determine how significant
such opportunities are in creating effective learning envi-
ronments for ELLs.

Thank you for your time and attention.

e know that there are many such stories, among NCSM
members, of energizing leadership leading to reflective
practice. If you have one, please consider writing about it
for the journal.
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F
or the past four years, I have worked on a series of
funded projects aimed at improving the teaching
of mathematics in the upper elementary and middle
grades, work for which I had no formal training.

In that time, I have moved from being a co-facilitator of
an institute to being the primary investigator of a compre-
hensive professional development partnership between my
university and a local K-8 district. While I initially
approached the work of teaching teachers from the naïve
principle, “Show them the depth and richness of the math-
ematics they teach,” I have now become well-acquainted 
with the literature on effective mathematics professional
development, and through the literature and personal
experience, have refined this notion into a set of five empiri-
cal principles for the design of professional development.

It is likely that some of these principles will be familiar to
most of those experienced in professional development.
However, I believe it is the combination of multiple strate-
gies that give the program its strength. I share these five
principles to encourage others in the field to consider the
synergy possible in using multiple strategies. For more
detail on the design of my current project and its basis in
the research literature, see Author (2005, November; 2006a).

1. Teachers’ experience with mathematical content must
be readily connected to the mathematics that the teachers
must teach but deep enough to foster new learning.
While it is true that teaching middle school teachers about
trigonometric proofs would enhance their content knowl-
edge, and the material is full of rich connections, it is too
far removed from the middle school curriculum, where
the focus is simply on understanding angles, polygon angle
sums, and basic ideas of similarity and congruence. The

phrase “readily connected” means that some portion of the
task must actually overlap with a task that the teachers can
use with their students. Yet the task must also be rich
enough to challenge the teachers to develop a new under-
standing of their content.

2. Teachers must grapple with how reform-oriented
teaching is incorporated into real classrooms.
Mere exhortations to teachers, “Please implement these
ideas because your students will better understand mathe-
matics,” will get you very little. Contrary to popular myth,
when given the time, teachers can and do read research
and glean insights from it. In my professional develop-
ment courses, I ask teachers to read research when I
believe that research will enable them to expand their
vision of what is possible or reflect on their current prac-
tices. This often means showing teachers research on how
students perform when certain kinds of changes are made
in the classroom. The article by Hufferd-Ackles, Fuson,
and Sherin (2004) provides a good example. In this article,
the researchers describe a framework for understanding
the changes in practice that comprise movement toward
reform-oriented teaching. An article such as this one pro-
motes the teachers to reflect on how various components
of teaching interact to produce a reform-oriented class-
room. However, such discussions are only the beginning.

Teachers must also see teaching as it is enacted. Recently,
a number of authors (e.g., Smith, Silver, and Stein, 2005)
have produced written or video cases. Such cases allow
teachers to delve into the details of a single lesson to explore
what is involved in enacting the kind of teaching promoted
by reformers. This allows teachers to see teaching in all the
rich, real detail that a daily lesson encompasses. It is a
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complement to the theoretical perspective provided by
research, in that it focuses not on the theory driving the
instructional decisions, but on the practical decisions that
teachers must make on an everyday basis in order to
reform their classrooms.

3. Teachers must be given time to translate the ideas of
professional development into ideas they can enact in
their own classrooms.
How does the vision we promote impact the classroom?  It
happens through planning. In my courses, I employ sever-
al classroom teachers (co-facilitators) who have already
implemented reform ideas. I then explain the process of
unit planning, adapting but simplifying ideas from
Wiggins and McTighe (2005). Then, my co-facilitators and
I each sit with a group of teachers and help them plan,
typically a one- or two-week unit, focusing on using prob-
lems adapted from the content I have presented and also
drawing on resources such as the NSF curricula. Teachers
collaborate, using these resources, to craft a unit of
instruction that they then try out in their classrooms.

4. Teachers need support as they implement new ideas.
The teachers I have worked with have the best of intentions
in using the units designed during professional development.
But, given the constraints of everyday teaching, it helps if

the teachers can rely on the co-facilitators and me to pro-
vide assistance in implementing the units. Therefore, the
co-facilitators and I go into classrooms and either model or
observe lessons, and may interact with the students as well,
acting as a second teacher by assisting the students as they
work on problems individually or in groups.

5. Teachers need the opportunity to reflect on the
impact of the changes.
Finally, teachers need the opportunity to study the data on
the impact of the changes. Typically, we provide follow-up
meetings in which teachers bring student work and exam-
ine students’ performance. Teachers may be surprised at
what their students can do, or they may find that fewer
students understood the lesson than they thought. In
either case, student work and data from our observations
lead to important conversations about what is and is not
effective in getting students to learn mathematics.

Project evaluation thus far indicates that teachers have
been able to enact changes in the classroom, and that dif-
ferent aspects of the professional development were most
effective for different teachers (Author, 2006b). I believe
that the lessons shared here will be of use to other mathe-
matics education leaders who work to provide quality 
professional development to teachers.

6
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N
ow, more than ever, educational leaders are
being challenged to engage and empower staff
with the intent of improving student achieve-
ment in mathematics. This transition in the role

of the school principal, often referred to as a shift from
manager to instructional leader, is difficult and challenging.
School principals, by their line position, are vested with
the authority to make change. Yet, these same individuals
may be unfamiliar with the requirements necessary to
adjust their use of authority to meet the new leadership
demands in the form of influence or power. Furthermore,
they appear to have no united plan with mathematics
leadership staff for encouraging, supporting and sustaining
teacher behavior change with any degree of scale. They
unfortunately and unsuccessfully still rely on the more 
traditional top-down management authority, based on
coercion and compliance, instead of shared leadership
power, based on pressure and support (Corallo and
McDonald, 2002), to impact teachers and create the posi-
tive conditions for change. Since mathematics leadership
staff positions are not normally vested with the same
authority, the two sides fail to connect in providing a
cohesive message.

To work collaboratively in promoting and supporting
entire school change initiatives, mathematics leadership
must understand this power dynamic. Changes in school
instructional practices will fail if the principal is apathetic
toward or against the recommended changes. Mathematics
leadership in staff positions, such as coordinators, supervi-
sors, coaches, and other school or central office personnel
responsible for changes in mathematics, must be aware of
the power dynamics of school principals as well as their
own power position. Collaboration is an invaluable skill

since, in most instance, the support staff named above are
the link between teachers, principals, and reform mathemat-
ics. Principals and mathematics leadership must combine
their energies to engage and empower classroom teachers
and teacher teams in effectively changing mathematics
instructional techniques.

This ends in one important, but perhaps uncomfortable,
fact for change. If a person is in a leadership position, line
or staff, then he or she must actually lead, not just manage.
To meet the new demands of leadership, to increase student
achievement in mathematics, and to properly develop
teachers as leaders, four elements must merge. The leaders,
line and staff, must:

1) provide clearly articulated expectations of teacher
behaviors that impact student achievement,

2) provide timely and accurate feedback to the teachers,

3) strategically develop teacher leadership in collabora-
tive teams, and 

4) take time to reflect upon the ensuing results.

The nuances of leadership, authority, power, pressure, and
support are complex. To successfully accomplish these
tasks, principals and mathematics leadership must work
together in setting the direction. To improve student
achievement is to improve classroom teaching (Marzano,
2003). With the focus of improving classroom instructional
practices, leaders must thoughtfully consider the current
implementation status of each classroom teacher, the
desired strategy to be implemented, and the actions required
to move each teacher and the school to the next level of
proficiency with the desired strategy. Since individuals
adapt to change at different rates (Hord, 1987), it is
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important to clarify and focus the efforts of all instruc-
tional leaders so a consistent message is communicated as
to what strategies are to be employed in the classroom.

Clear expectations
In providing clear expectations and focus for teacher class-
room behavior, it is valuable to know both the current and
the desired approach to teaching mathematics. Current
mathematics instruction in American schools is very pre-
dictable and usually fails to successfully teach mathematics
to a majority of traditionally underserved students.
According to the Third International Mathematics and
Science Study (TIMSS), many mathematics teachers follow
the same instructional routine of review, demonstration,
practice, and assignment (U.S. Dept. of Education, 2000).

This approach, also identified by the National Assessment
of Educational Progress (NAEP) research, has dominated
the mathematics classroom and resulted in a distinct
achievement gap among various student populations
(Wenglinsky, 2004). If achieving equity and closing the
achievement gap in mathematics is desired, this instruc-
tional routine will need to be changed to one that is more
engaging and challenging for all students. In mathematics,
more effective, inclusive approaches have been identified.

For example, instructional strategies that present a chal-
lenging problem to small groups of students are highly
effective (Marzano, 2001). Effectiveness further increases
when students are allowed to compare and discuss their
various problem-solving approaches to well-designed tasks
while working in small groups. Through skillful question-
ing, the mathematics teacher can draw the mathematical
thinking from the students and guide increased under-
standing (Boaler, 2002). From these and other proven
strategies, leaders must collaborate with teachers to decide
which actions, behaviors, and techniques are needed in the
mathematics classroom and then make the strategies
known to all teachers. The leaders must regularly monitor
the instructional staff in the progress they are making
toward achieving the effective use of these strategies and
take the needed time to provide this information to the
instructional staff in positive, supportive feedback.

Feedback
Feedback is a key element in getting results in student
achievement (Marzano, Walters, and McNulty 2005;
Schmoker, 1999), and individuals need feedback provided
by an outside source to gauge the accuracy of their actions

(Brandt, 1998). Without a process to provide timely feed-
back to teachers, there is no way to monitor the effects of
instruction and develop the sense of teacher efficacy.
Feedback that guides expectations toward “continuous,
incremental improvements [provides] the real building
blocks of sweeping systemic change that is rapid — and
attainable” (Schmoker, 1999). To be meaningful, feedback
must be specific, and to be specific, feedback must address
a clearly articulated achievement objective.

In education, providing feedback to teachers has acquired
a negative connotation. For the most part, teachers work
in isolation (Short and Greer, 2002) and receive feedback
in an impersonal, contrived situation that addresses broad,
indistinct goals. For many classroom teachers, the principal
provides the only feedback. It is presented in the form of
cumulative data gathered from required annual state
assessment results and annual summative classroom
observation forms. With these forms and numbers, little
connection is made between the teacher’s routine actions
and student results, thereby decreasing efficacy. The num-
bers, whether good or bad, seem totally disconnected from
the reality of day-to-day teaching. This is evaluative feed-
back required by law and based on authority. Teachers
need supportive feedback in order to sustain change efforts.

Herein lies one of the major difficulties in shifting from
the old manager authority system to the new instructional
leadership one — giving worthwhile, supportive feedback is
difficult and demanding. This is particularly true for prin-
cipals who must operate in both evaluative and supportive
realms, but it is also difficult for mathematics leadership
staff unaccustomed to providing supportive feedback.

This necessary shift will require instructional leadership
skills, not management ones. The ability to thoughtfully
garner support from the mathematics teachers by setting
clear goals, collecting classroom visitation data and pro-
viding timely and accurate feedback to the teachers in a
positive way is of utmost importance. These responsibilities
require instructional leaders to employ a reflective process.

Before initiating the reflective process, the instructional
leader must identify small groups of mathematics teachers
and the instructional initiative or strategy to be reviewed.
Schmoker (1999) recommends taking on small, manage-
able tasks to increase the likelihood of successful implemen-
tation. Overwhelming tasks never seem to get completed.
For this reason, the leaders should begin with a reasonable
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size group of teachers such as third grade, high school
mathematics department, or perhaps Algebra 1, and per-
haps one or more complementary strategies.

Developing Teacher Leaders:
In most situations, one individual is not going to be able
to create and sustain change initiatives to any degree or
scale. Collaborative teams are fundamental to change
(DuFour et al, 2004). Further, effective teams need effective
team leadership. In developing and running collaborative
teams, the duties of the principal and team leader are
intertwined. The team leader is acting as an extension of
the authority of the principal. The team leader must regu-
larly schedule, plan, attend, and guide the team meetings.
They will need to maintain the focus of the meetings on
student achievement, instructional strategies, content,
pacing, success, and intervention. The principal will need
to be aware of the meeting schedule and topics, and peri-
odically attend the meetings.

The team leader will be charged with the responsibility of
maintaining open communication with the principal and
team members, as well as any mathematics support staff.
The principal will need to schedule regular meetings with
the team leaders to promote the communication and keep
clear the school expectations.

The team leader will be responsible for charting the progress
of the students impacted by the collaborative team. He or
she will need to gather and chart student achievement data
for the team members and the principal. The principal will
need to use this data as part of a larger review of progress
by looking at team data, grade level or course data, and
school data.

One additional power that can be distributed is classroom
visits for supporting the implementation of instructional
strategies. Regularly visiting classrooms is a must. Through
the act of entering classrooms for support, the leader has
added credibility and accuracy to his or her comments.
Teachers must also be encouraged to visit classrooms to
remain informed and develop a sense of community. “Peer
pressure, when coupled with valued professional feedback,
increases teacher engagement. Teachers do their best work
when they collaborate with demanding colleagues.”
(Williams, 1996).

To be successful, these actions need the support and backing
from the school administration and formal mathematics

leaders. A list of leadership actions is attached to this article
(list 1). The list is designed to help formal leaders recog-
nize their responsibilities in encouraging and developing
teachers as leaders.

Reflective process
With this group of mathematics teachers and the expected
strategy, behavior, or technique in mind, the instructional
leaders are prepared to consider, and reflect upon teacher
leadership within collaborative teams as well as the other
identified elements. Individuals do not change at the same
rate, nor equally respond to the same stimuli. In efforts to
improve classroom practices, one size does not fit all. Time
to reflect upon the change, growth, and progress will help
to sustain momentum, target specific areas of need, and
identify successes. In collaborative teams, teachers are
encouraged to reflect upon the work of the team and 
student progress. Leaders must also reflect upon the work
and progress of the school.

Summary
Leaders possess a great deal of power. To improve achieve-
ment opportunities for students, they will need to use this
power wisely and efficiently. Many positive, effective initia-
tives for classroom change never get implemented because
leaders do not actually plan for the implementation stages.
Leaders must learn how to build a critical mass of teacher
support for change by empowering teachers to be an 
integral part of the change process. If an initiative is to 
be effectively implemented, then teachers need to be sup-
ported and encouraged as well as empowered as leaders.
Specific, positive, thoughtful feedback is a major key in
accomplishing this end. If this feedback is to be thought-
ful, then it stands to reason that the leader must engage in
a reflective process.

As noted, current conditions in the mathematics classroom
are not generally closing student achievement gap. These
conditions will not change without intervention from the
leader. Large, unsupported change efforts often fail due to
the inability of the administrator to monitor implementa-
tion and provide meaningful feedback to the individuals
involved. With this list as a starting place, the leader will be
able to select actions that will engage and empower teachers
in school change. By highlighting specific, effective proce-
dures, and targeting willing and able staff, the leader can
build support for the desired change in mathematics
instruction, thus ensuring every child a high quality, chal-
lenging, and effective mathematics education.
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Administrative Support for Teachers as Leaders
LIST 1

In developing teachers as leaders, the school administrator will promote:

Collaboration by:
Leading efforts to form teams
Clarifying roles and expectations
Periodically attending meetings
Periodically meeting with current team leader
Periodically meeting with current team leaders
Garnering teacher input and respecting it

Training by:
Attending professional development training with teachers or teacher leaders
Guiding teachers in selecting school-wide strategy selection
Encouraging and promoting teacher training on strategies

Classroom visitations by:
Visiting classrooms with specific list of elements
Working with teachers to develop the list
Working with teachers to provide feedback
Working with teachers to promote peer coaching

Data interpretation by:
Analyzing data with teacher leaders
Assisting in defining:
• What does the data tell us?
• What does the data not tell us?
• What additional data do we need?

Intervention by:
Working with teachers to plan intervention strategies
Balancing inside classroom and outside classroom intervention

Collaboration with Central Office and Support Staff by:
Encouraging teacher leaders in meeting regularly with these individuals
Ensuring consistency and coherence in message delivery
Working with teacher leaders in setting school direction
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Introduction
Reform mathematics is researched mathematics that is
based on the National Council of Teachers of Mathematic’s
(NCTM) Principles and Standards (1989, 2000). These
standards advocate that every child have access to stimu-
lating, real-world mathematics that includes problem 
solving. These standards encourage a more constructivist
approach to the teaching and learning of mathematics.
Constructivist teaching and learning means some group
work and hands-on activities will probably be included in
the lesson.

The standards and the expectations outlined by NCTM for
opportunities that will promote mathematics knowledge
apply to all children, those who are typically developing as
well as those children with special needs. A glance at the
data from many school districts reveals that special 
education students are still struggling in the mathematics
classroom even as their peers are making gains. Identifying
effective strategies that will reduce the achievement gap
between these two groups is crucial to their school success.
More often than not, these strategies focus on classroom
techniques rather than how the administration or mathe-
matics supervisors can and should be key players.

The purpose of this paper is to review simple, yet effective

strategies to assist administrators and teachers in promoting

learning opportunities for children with special needs. First,

we will describe a mathematics curriculum in an elementary

classroom and then suggest strategies that administrators

can consider to support teachers as they enhance the

learning experience of children who receive special educa-

tion services. The target population is students who are

fully included in the regular education classroom.

Background
The National Science Foundation (NSF) funded the devel-

opment of three elementary curricula in the early nineteen

nineties. These curricula include Everyday Mathematics,

Trailblazers, and Investigations. The purpose of this curric-

ula development project was to insure that all children had

access to “good” mathematics as prescribed by the NCTM

standards. Once the 1989 standards were published, teachers

across the country tried to implement them even though

their curricula at that time rarely included content and

pedagogy that was consistent with the standards. These

curricula, then, were to provide resources for teachers 

as they were implementing the standards. Because these

curricula are consistently being used in elementary class-

rooms across the country, it is imperative that we examine

the impact of these curricula on the mathematics experi-

ences of exceptional students.

Mathematics 
An example of a reform mathematics unit is number 
theory. The unit builds on the student’s prior knowledge
of factors and products. This is the first unit for the Grade
5 Everyday Mathematics curriculum. In this unit, the activ-
ities are designed to start all students on “equal footing”.
Topics within this unit include: review of multiplication
facts, factors, division, prime numbers, and square num-
bers. The structure of the unit includes assessment at three
levels (ongoing, product and periodic). Included in the
Everyday Mathematics curriculum are curricular options
for learners with exceptionalities as well as ESL learners.
In addition, there are suggestions for individualization of a
task as well as whole class, small group, and dyadic options
for instruction.
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Now consider this unit with an overview of adaptations at
two levels, administrative and classroom based. Adaptations
are changes to the learning task and considered temporary
and can be reduced over time (Janney & Snell, 2000). For
example, classroom adaptations that may be implemented
at the beginning of the school year would decrease over
the year with the consistent objective that the student
would participate in the lesson in a way that is meaningful
and purposeful, and of course, increase knowledge. In the
case of administrators, the objective of implementing
adaptations with teachers would again, be a process of
active participation that would lead to increased knowl-
edge of working with exceptional populations.

Time is of the essence. Just as teachers provide adaptations
for students on daily lessons, administrators can also
implement adaptations for the teachers with the same 
outcome of reducing them over the school year. One adap-
tation that a teacher may implement for students with
auditory or visual processing issues, is to allow them addi-
tional time beyond that suggested in the unit to increase
the likelihood that the child will comprehend the material.
For administrators, it is essential to allow teachers time
during the instructional day so that they can determine
the most effective adaptations to consider given the pacing
of the curriculum per unit, strand and lesson. By providing
teachers with more time to collaborate with the special
education support staff or other teachers who work with
the same students increases the likelihood that teachers
can implement the most effective adaptations.

Many children lose track of time and may find it difficult
to maintain a teacher’s instructional pace. By providing
the student with an advanced organizer of the tasks that
will be completed during a math lesson as well as the time
devoted to each component of the lesson, the student will
be able to know what activities will occur during that time
and have two methods to reference time. In addition, the
teacher can announce the amount of time remaining in a
given activity. This announcement can be individualized,
i.e. going near the student at 1 or 2 minute intervals 
during a class activity to provide a visual prompt as well
as monitor and adjust as needed given the student’s
progress on the task.

This strategy can be used by administrators as well. Given
the importance of the standardized assessments, providing
teachers with an advanced organizer of expectations related

to outcomes is essential (e.g. previous performance of stu-
dents with exceptionalities, students exempt from compo-
nents of the assessment, general adaptations that would be
used for multiple students with exceptionalities). By having
access to the structure of the assessment months in
advance of the test will allow teachers to determine how to
imbed and reinforce essential math skills.

Maximizing use of supports. In preparation for a lesson,
teachers can break down the use of adaptations that are
general to the class and those that are specific to an indi-
vidual student or students. Each lesson has whole class,
partner and independent activities. Teachers can identify
what adaptations could be implemented given these three
types of activities. In most cases fewer adaptations are
more effective than more. For example, providing a hand-
out of the multiplication facts as well as an ongoing list of
the vocabulary can be used not only for a single unit but
throughout the school year. Given the temporary nature of
adaptations, students can assist the teacher in determining
when a given adaptation is no longer needed.

Determining what strategies would be most effective in
supporting teachers’ mathematics knowledge and pedagogy
while they are instructing exceptional populations often
offers uniform solutions. Such solutions include an inservice
or ongoing support using online collaborations with other
teachers not only in the school building but across districts
or states. But an alternative often under-used strategy exists.
Pair the expertise of working with exceptional students
with the content expertise of the classroom teacher. This
collaboration is by far the best strategy for transforming
the mathematics experiences for these students.

Timing, implemented from both a top down and bottom
up perspective is one simple adaptation to consider.
Planning what adaptations are needed given the instruc-
tional context is another. Teaming the classroom teacher
with the special education teacher for mathematics
instruction provides dual expertise. The consequences of
not providing teaming, timing, and planning far outweigh
implementing these strategies which will increase the like-
lihood of complying not only to NCTM standards but
more importantly, the effective instruction of all students
— including exceptional students!  
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ABSTRACT: 
This paper investigates the relationship between fidelity and

adaptation. It is intended for both professional development

materials consumers and developers. We will identify the core

principles of a set of well-specified professional development

materials — Learning and Teaching Linear Functions — and

use these to illustrate our argument about the relationship

between fidelity and adaptation. We will propose a continuum

of adaptation practices, from fatal to productive, maintaining

that productive adaptations are ones that are consonant with

underlying values and, in that way, expressions of fidelity. By

explicating this continuum of adaptation practices and by

playing out various scenarios where adaptation is called for,

we attempt to shed light on how well specified core principles

within professional development materials can provide access

and opportunity for productive adaptations by facilitators.1

T
here is often a gap between what authors of pro-
fessional development materials intended to hap-
pen with their materials and what actually hap-
pens when used by others (LeFevre, 2004). The

resulting inconsistency often gets blamed on the facilitator
for not using the materials as “intended” — adapting them
in ways that corrupt the goals of the authors. It may not be
that simple — the reality is that all materials require some
adaptation, but how does one do so in alignment with the
authors’ intentions?  Hilda Borko encourages us as a field
to study “whether the materials and resources provided by 

programs are sufficient to ensure that multiple users in
diverse settings can maintain integrity with the designer’s
intentions”. She recognizes that:

“Designers of these programs as they attempt to scale
up, will inevitably face the dilemma that policymakers
face: On the one hand, mutual adaptation to the needs
and conditions of local sites is essential if a program is
to be implemented effectively; on the other hand, too
much adaptation can mean that the overall intent of the
program is lost.” (Borko, 2004, pgs 12-13)  

The purpose of this paper is to explicate the meaning of
and relationship between fidelity and adaptation. The
notion of fidelity will be illustrated by describing the core
principles of one set of well-specified professional devel-
opment materials — The Video Cases for Mathematics
Professional Development: Learning and Teaching Linear
Functions materials2 (LTLF). These core principles will 
be used to demonstrate the relationship between fidelity
and adaptation. In addition, a continuum of adaptation
practices will be proposed — from fatal to productive,
maintaining that productive adaptations are ones that 
are consonant with underlying values and, therefore
expressions of fidelity. By explicating this continuum of
adaptation practices and by playing out various scenarios
where adaptation is called for, this paper will attempt 
to shed light on the design features and values that are
most important to the LTLF materials in particular, and
potentially to well-specified professional development
materials in general.

16

NCSM Journal •  WINTER 2007

Fidelity and Adaptation of Professional Development Materials:
Can They Co-Exist?

Nanette Seago, WestEd 

1 I am grateful to Barbara Miller and Judith Mumme for their insightful comments and suggestions to this paper
2 Supported by the NSF project ESI-9731339

 



Fidelity and Adaptation 
from contextually embedded communication, wherein
Fidelity means acting in accord with the core principals
explicated in the professional development materials.
Adaptation means not using the materials strictly as writ-
ten/scripted  (Borko,2004, LeFevre, 2004). In adapting
materials, some actions are consistent with the underlying
values and others are not. More typically, fidelity and
adaptation are defined in opposition to each other and get
cast in overly simplistic and dichotomous notions of good
or bad. This is quite often determined by one’s role — as a
curriculum developer, fidelity is a good thing and adapta-
tion is perceived as inherently bad. Professional developers
may be more likely to put a premium on creativity and
attention to context that is only possible with adaptation
and curriculum developers may want their curriculum fol-
lowed as close to as written as possible. Regardless of one’s
role or view, we believe that adaptation is inevitable
because it means to take seriously the context (i.e., setting,
participants, facilitator) in which materials are used.
Adaptation and fidelity can not only co-exist, but also exist
productively when two critical conditions are present:

(1) When the materials are well specified.

(2)  When adaptations are consistent with the 
underlying design and values of the professional
development materials.

Well-Specified Materials
Borko reminds us that as designers of professional devel-
opment programs attempt to scale up, they will inevitably
face a dilemma — “on the one hand, mutual adaptation to
the needs and conditions of local sites is essential if a pro-
gram is to be implemented effectively; on the other hand,
too much adaptation can mean that the overall intent of
the program is lost” (Borko, 2004). In order to deal with
this inevitable dilemma, designers of professional develop-
ment materials need to explicitly state their underlying
core values and principles so that facilitators have the
opportunity to adapt their materials with fidelity. Without
access to the materials’ core principles, a facilitator only
has access to the script (e.g, the proposed agendas, the
series of activities, etc.). This is analogous to only having
access to the student edition of classroom materials. A
teacher in this case would not have access to additional
information a teachers’ guide might offer such as: overall

unit and lesson goals, content explication, connections to
other units, pacing charts, teaching tips, etc. Quite often
adaptations go awry because there is no resource for mak-
ing decisions in accordance with the authors’ intentions.
The user is left to navigate in the dark without a sense of
direction or guidance.

Well-specified materials make it possible to use materials
with fidelity because they explicitly communicate the
underlying principles. They clearly lay out the core principles
for use of the materials and a rationale for why the authors
believe these are important. They often make explicit the
facilitator demands of the materials and include clearly
laid out tasks. In addition, the tasks and facilitation
demands have been articulated with an eye toward making
the design and values explicit. The well-specified nature of
the materials make it possible, not probable for users to
adapt with fidelity. Written specification of underlying
principles does not necessarily mean that readers will
interpret them with the same understanding as the authors
intended, or that they will choose to use them (even if
they understand them) in making adaptation decisions.
But, we do argue that the written specification does create
an opportunity to do so — without which makes adapta-
tion with fidelity nearly impossible.

Learning and Teaching Linear Functions:
Video Cases for Mathematics
Professional Development (LTLF)
As a set of well-specified materials, the Learning and
Teaching Linear Functions materials3 are designed to help
teachers deepen their understanding of mathematics con-
tent, students’ mathematical thinking, and instructional
strategies; as well as develop norms and practices for
learning about teaching. The first of five modules,
Conceptualizing and Representing Linear Relationships, is a
sequential series of eight 3-hour sessions that are designed
to enrich teachers’ ability to teach linear relationships and
deepen their own detailed knowledge of the distinctions
and linkages among the various representations. Each ses-
sion has at its core one or two digital video clips of a
mathematics classroom. These clips are segments selected
from real classroom footage of un-staged mathematics 
lessons, representing a range of grade levels, geographic loca-
tions and student populations. Each session is considered 
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Teaching Mathematics: Conceptualizing and Representing Linear Relationships

a video case with the video episode as its centerpiece and
includes four basic elements: situating the work, doing
mathematics, viewing and discussing video, and linking to
practice. The module map below helps to illustrate the
activity flow of the module’s eight sessions (figure 1).

The facilitation guide offers explicit and well-specified
support for using the materials with fidelity. It includes
such information as: a complete overview of the materials,
explanations and rationale of the underlying principles
and specific goals, sample agendas and guidelines for 
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sessions, lists of references and useful resources, tips for
facilitation including caution points, mathematics commen-
taries and excerpts from a composite facilitator’s journal
chronicling the experiences of others having used these
materials. These materials are carefully designed, multi-
layered, cohesive modules of professional development
curricula. Ball and Bass highlight the contribution these
materials offer to the field.4 Specifically, they note the 
support they provide for use by facilitators, “They provide
practice-based resources for study and analysis, and they
provide guidance and insight to the teacher developer
using the materials.”

Underlying Principles and Values of the LTLF
Materials 
In order to use these materials with fidelity, facilitators
need to understand and honor the explicated three core 

principles of the materials: (1) serious and intentional use
of video as a carefully chosen medium; (2) serious and
intentional use of the mathematical work within the mate-
rials; and (3) respect for both the curricular nature of the
materials and teachers as learners. Each of these three
principles is further explicated below:

I. Serious and intentional use of video. These materials are
designed around video as the medium. Since video is
central to the intentions of the materials, in order to
analyze the interactive nature of mathematics teaching
and learning, NOT using the video would be a breach of
values. Besides using the video, in order for facilitators
to use these materials effectively in orchestrating discus-
sion and probing teacher thinking, a deep understanding
of what is inside each video clip is also needed. For
example, the first session of the foundation module
includes the following video clip:
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Kirk, a 9th grade Algebra teacher, poses the following task to his students with the goal of helping them visualize and
conceptualize slope and y-intercept:

After working on the problem for a few minutes, Kirk brings the class together to discuss their solution methods. Danielle
shares her answer of x • 4 + 1 and Kirk asks her to illustrate how she connected her expression to the dots at the board.
When Kirk asks for a different method, James shares his method.
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X is the previous picture. That plus 4 is the
next picture.
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First of all, the facilitator needs to show the video and
give ample time for analyzing and discussing it. Within
this segment, the demands on a facilitator are many.
A facilitator needs to recognize that both James and
Danielle’s methods are made public and potentially
available for collective use by the whole class when they
are asked by Kirk to come to the board and share their
solution and method. They need to understand what
each student method entails. They need to recognize
the complexity and challenge in teaching students to
represent, communicate and present their ideas during
a whole class discussion. In addition to all of this, they
need to predict and plan for how their teachers will
respond to this segment and the ideas embedded in it
and figure out how to increase their opportunities to
learn the curricular trajectory of the materials.
Although the materials provide support for developing
these understandings, in order for a facilitator to gain
these skills they would need to view for themselves the
video clips multiple times, read over the commentaries
and notes, figuring out the mathematical points, proj-
ect how teachers may respond to the video clip, and
prepare how to use the clips with their teachers.

II. Serious and intentional use of the mathematical work
within the materials. As with the video, the mathemati-
cal work is an important feature of these materials and
to NOT do it would be counter to the principles. But
doing the mathematical tasks is not sufficient, facilita-
tors of these materials should possess the ability to
“decompress” mathematical ideas, particularly when
such ideas appear to be straightforward mathematics.
A facilitator would need to prepare for the mathematical
content — both what is taught and what is embedded 
in the teaching of that content. Using the video clip
example above to illustrate this point, a facilitator
would need to know that James is using a recursive,
iterative approach to finding the number of dots
(noticing that you add four each time to the previous
number of dots) and Danielle is using an explicit
approach, looking at the relationship between the
number of dots and the number of minutes. They
would also need to understand that each is using the
variable “x” to represent something different. While
James is using x to represent the previous number of
dots, Danielle is using the x to represent number of
groups of four [though it is unclear what the 4’s repre-
sent in her drawing and which group of fours she is
talking about — the number of dots in each of the

four “arms” of the picture or the number of groups of
four dots “out from the center”, or a combination of
the two methods]. A facilitator of this case must also
be able to recognize various approaches and methods
beyond these two approaches, distinguish amongst
them, and find correspondences between them.
Likewise, in supporting teachers to conceptualize and
represent slope and y-intercept, a facilitator must be
able to sift through the fine grain details involved within
these two seemingly straightforward elements of linear
functions and unearth potential underlying concep-
tions and misconceptions. Again, the materials provide
support for the development of these capacities, a facil-
itator would need to examine the student methods
carefully, analyze the mathematical logic of each, and
study the mathematical explanations and resources of
the materials.

III. Respect for both the curricular nature of the materials
and teachers as learners. Facilitators need to have a
clear sense of the learning trajectory of the materials,
their cohesive, scaffolded design and would need to
use them as a curriculum, not a menu of activities.
They would need to respect teachers as learners and a
hone their ability to observe and assess the teachers in
relationship to the curricular goals. This means that
they would need to adapt the materials to fit the needs
of their teachers, while at the same time respecting the
curricular nature of the materials. For example, teacher
participants are often unfamiliar with the thinking
involved within recursive approaches to problems,
having previously assumed that such solutions as
James were simply incorrect. A facilitator would need
to understand that as teachers explore the mathematical
logic behind a recursive approach and its relationship
to explicit strategies across multiple video case ses-
sions, the opportunity exists for them to develop a
deeper understanding of the distinction between and
the relationship amongst recursive and explicit forms
of linear relationships in particular and linear func-
tions in general. Understanding that these ideas will
emerge in multiple sessions in various ways, can ease
the burden that facilitators often face in trying to
cover everything in one session. In order for facilita-
tors to gain this understanding, they would need to
spend time examining the entire module and its cohe-
sive, scaffolded design, so they have a sense of how it
fits together. In addition, they would need to examine
what each session brings in light of the overall goals.
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In order to honor and respect the participants, the
facilitator will need to spend time listening carefully to
their teachers.

The Relationship between Adaptation and
Fidelity 
It is assumed that all facilitators make adaptations.
Furthermore, it is assumed that not all adaptations are
productive ones, nor are they of the same magnitude. In
order to examine the various types of adaptations a facili-
tator might make, categories of adaptation along a contin-
uum scale can help reveal use with fidelity. This scale has a
range from fatal adaptations at one extreme to productive
adaptations at the other, while in the middle lies the types
of adaptations that do not impact the design of the materials
negatively or positively.

As the scale illustrates, there are various types of adapta-
tion. The levels on the scale are not meant to imply dis-
crete stages of use — a person could use part of the mate-
rials productively and part of them fatally. The scale is not
intended to represent a linear progression from one stage
to the next — a person could begin adaptation fatally but
gain knowledge and jump to productive use, or a person
could begin with “no impact” adaptations and make a
“fatal” adaptation down the road. The scale is intended to
suggest categories of adaptation by facilitators in using the
materials. The scale represents a relationship between fatal
and productive adaptations in terms of underlying values
— a fatal adaptation reflects no fidelity to underlying val-
ues, and a productive adaptation reflects a great deal of
fidelity to underlying values. It is assumed that “fatal”
adaptations are not made intentionally. That is, they are
not intended to be unproductive — but it can happen
nevertheless. Fatal adaptations can be a result of facilita-
tors choosing to do something contrary to the underlying
principles or they can be a result of the fact that a facilita-
tor had no access to the underlying values. Decisions to
change things have consequences in relation to the under-
lying principles and values of the designed materials. At
the two extremes, a fatal adaptation would be one that is
in direct opposition to the underlying values and a pro-
ductive adaptation would be one that is in concert with 

them. Indeed, no adaptation at all can also be problematic.
Mechanical, scripted use of the materials to the point of an
over-reliance on only what is contained in the written
guides — the belief that if I as a facilitator, use the materials
exactly as written, with no adaptations, then I’ll be effective
— is not using these materials as designed, since adapting
the materials to participants is an explicit and critical
component of effective use (an underlying value).

The three-point scale along a continuum described below:

I. Fatal Adaptations. Some adaptations create severe prob-
lems and reveal misconceptions of facilitators about the
intended use of the PD materials. These adaptations 
can be considered fatal errors and seriously undermine
critical components of the materials. Because they are
contrary to the basic design or values of the materials,
we categorize these adaptations as fatal.

II. No Impact Adaptations. Some adaptations are possible,
and seem relatively neutral in that they don’t have a big
impact on use with fidelity. These “no harm, no foul”
adaptations are categorized as no impact because they
don’t undermine the basic design or values of the mate-
rials, nor do they make the best use of them.

III. Productive Adaptations. Some adaptations by facilita-
tors are productive in that they make the best use of
the materials given the circumstances in which they are
working. Adaptations are made that relate to particular
participants in particular contexts, while at the same
time keep an eye on the learning trajectory of the
materials. Because the changes that are made are 
consistent with the design and underlying values,
we categorize these adaptations as productive. In our 
view, thoughtful use of LTLF materials should involve
productive adaptation.

The Nature of Adaptation  
The LTLF materials will be used in this section of the
paper as an example to consider the nature of adaptation.
Two common cases of use will be described that require
adaptations by a facilitator: 1) not enough time and  2)
participants with limited content knowledge. Within each
case are examples of No Impact, Productive and Fatal
adaptations in order to highlight what is meant by these
varying degrees of use with fidelity.
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CASE 1: NOT ENOUGH TIME
Time is limited for professional development and facilita-
tors are often faced with decisions about adapting materials
to fit a set of time constraints. While the foundation mod-
ule of the LTLF materials is designed for eight, three-hour
sessions, many situations simply cannot accommodate this
— district constraints for the number of after school ses-
sions, or a need to utilize a district’s designated profession-
al development days. This situation requires adaptations to
be made. These adaptations can impact use with fidelity.
We explicate three categories below, beginning with no
impact and then moving to fatal and productive impacts.

No Impact: No Impact adaptations are essentially such
insignificant adaptations that they don’t matter — they
don’t really change the experience. No impact on use with
fidelity in the case of the LTLF materials could include a
facilitator’s decision to:

•  Combine two, three-hour sessions into one full day pro-
fessional development offering. This has no impact
because the number of sessions stays the same and is
aligned with the design and values of these materials.

•  Cut the sessions to two and a half hours — eliminating
the formal break and individual time for work on the
mathematics. This decision only has no impact if the
participants are given the math task prior to the session
so that they have a chance to work on it.

Fatal: Fatal adaptations are changes made with little or no
fidelity to the intent or the underlying ideas in the materi-
als. Adaptations that would be considered fatal errors in
relationship in using the LTLF materials, can include such
facilitator decisions to:

•  Eliminate crucial components within a session (e.g.,
eliminate all video or cut short the work on the mathe-
matics). This adaptation is fatal because it is contrary to
the design of the materials — leaving out any crucial
element such as video or the mathematical work would
severely limit the potential effective use of the materials.

•  Eliminate full sessions. This adaptation is fatal because
these particular materials were designed as a series of
connected professional development experiences. By
eliminating full sessions, the materials are not being
used with fidelity to the underlying values because
teachers might miss important ideas and because the
sequence builds upon one another.

Productive: Productive adaptations are changes made with
fidelity to the intent or underlying principles. Adaptations
that would be considered productive in relationship to
intended use of the VC materials include such facilitator
decisions such as:

•  Combine consecutive sessions that cohere well in a full
day session. This adaptation takes seriously the mathe-
matical flow and purposeful order of the materials and
highlights the links between particular sessions. In this
way, the adaptation is productive and in alignment with
the underlying values of the materials.

•  Re-design a full day session to think carefully about par-
ticipant’s energy level (e.g., more in morning than after
lunch). This adaptation takes seriously the participants
as well as the design of the sessions and module. It
requires both knowledge of the materials and the partic-
ipants and is therefore consistent with the underlying
principles and values.

•  Design for partial online work in order to shorten face-
to-face time, without compromising overall time. This
adaptation can be productive if the nature of the online
work is consistent with the underlying values of the
materials such as: online discussions of linking to prac-
tice activities, comparative analysis across sessions, or
mathematical work. This ensures consistency with the
values in that the work is still part of the work, only in
an online venue.

CASE 2: PARTICIPANTS HAVE LIMITED
CONTENT KNOWLEDGE
A common situation that facilitators of professional devel-
opment face is the issue of their participants limited con-
tent knowledge. In order to be responsive to their partici-
pants needs, this situation demands adaptations of the
LTLF materials. These adaptations can result in varying
degrees of use with fidelity. We explicate three categories
below, beginning with no impact and then moving to fatal
and productive adaptations.

No Impact: No impact on intended use (use with fidelity)
in the case of the LTLF materials could include a facilita-
tor’s decision to:

•  Reorder activities to focus first on linking to practice.
This is characterized as “no impact” since the activities
reordered (linking to practice, see figure 1) do not
change the underlying design and values. However, if a
decision was made to reorder the mathematical work
and video work, this would be contrary to the design
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and values of the materials because it changes the
opportunity to examine the mathematics prior to focus-
ing in on the video episode (an explicit design decision
and underlying value).

•  If there is a need to concentrate on a few key concepts
deeply, provide additional mathematical experiences that
may include combining consecutive sessions that focus
on a few particular mathematical purposes. This has no
impact because attending to participants needs and fur-
thering key mathematical conceptual learning are both
aligned with the design and values of these materials.

Fatal: Adaptations that would be considered fatal in rela-
tionship to fidelity if they are contrary to the design and
values of the materials. These fatal adaptations can include
such facilitator decisions to:

•  Accept unquestioningly whatever participants say or
produce as good and accurate, in the spirit of trying to
affirm their efforts but not identifying their limited
knowledge. This adaptation is fatal because it is not 
consistent with the mathematical learning goals of the
designed materials.

•  Rely solely on the idea that participants will figure this
out on their own eventually, without facilitator assistance
via synthesis, reflection, or explication of participants’
ideas or even by direct instruction (though by design,
not right away). This adaptation is fatal because it is
contrary to the underlying value that facilitators are
teachers who can and should play an active role in 
supporting teacher learning.

•  Use a lecture mode in the first session to bolster limited
content knowledge, aiming to teach participants certain
concepts (“here’s what recursive means”) and thereby
violating the spiraling design of the curriculum during a
first encounter with a concept.5

Productive: Adaptations that would be considered 
productive in relationship to fidelity of LTLF materials’
use, include such facilitator decisions such as:

•  Strategic choice of using participant work or explanations
(lifting up and highlighting) to direct participants’ atten-
tion to particular content knowledge (e.g., facilitator’s
choice about when to introduce term “recursive” and
what work/comments from the participants work to link

the term to). This is a adaptation that is consistent with
the underlying design and values of the materials in that
it takes seriously both the mathematical learning goals of
the curricula and the participants ideas.

•  Aim for mathematical ideas that are more familiar and
more accessible (e.g., rate of change versus formalizing
ideas related to recursion) and relate the more accessible
concepts to more abstract concepts. This is productive in
that the adaptation attempts to better address the learn-
ers’ needs by creating mathematical accessibility without
compromising the key mathematical learning goals.

•  Make more extensive use of visual representations and
meanings ascribed to them (e.g., labeling). This adapta-
tion is productive in that it is consistent with the design
and underlying values around content and learners. This
adaptation recognizes that often participants with limited
content knowledge are more likely to produce or under-
stand visual representations that keep their emerging
understanding of the concept intact.

•  Use the video to revisit the mathematics. This adapta-
tion is productive in that it is using student ideas within
the video to raise additional work on the mathematics,
thereby creating opportunities to deepen and expand the
mathematical learning of the participants.

Conclusion 
This paper has put forth the notion that fidelity and adapta-
tion can not only co-exist, but also work together produc-
tively. In using the Learning and Teaching Linear Functions
materials to illustrate the argument about the continuum
of adaptation practices, from fatal to productive, it was
argued that productive adaptations are ones that are conso-
nant with underlying values and are therefore expressions
of fidelity. By playing out various scenarios where adapta-
tion is called for, the intention of this paper was to shed
light on how well specified professional development
materials can provide facilitators access and opportunity
for adaptations to make adaptations with fidelity.

These categories of adaptations can not only apply to
issues of use with fidelity within these particular materials,
but potentially apply to other well-specified materials as
well. While the specifics of what counts as fatal or produc-
tive may vary, the fact that one could use a well specified
set of materials consistent with or contrary to its underlying
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design principles and values generalizes beyond the LTLF
materials. It seems logical that adaptation of other well-
specified professional development materials6 could also
be categorized from fatal to productive, depending upon
how those adaptations line up with the authors’ underlying
values and design principles.

In general, developers of PD materials could support use
with fidelity by ensuring that they specify their underlying
principles and intentions explicitly enough that users can
make informed decisions about productive adaptations.
Likewise, users of PD materials could look for (and demand)
PD materials that are well specified, thereby allowing them
a window into the authors’ intentions and creating the
opportunity for them to make informed decisions about
their adaptations.

In addition to PD developers and users responsibilities,
research can play a role in furthering the knowledge about 

the relationship between fidelity and adaptation. Borko
encourages us as a field to investigate the relationship
between fidelity and adaptation across multiple settings, in
order to consider which elements of a program must be
preserved to ensure the adaptations aligned to underlying
goals and principles. Even though examining one set of
materials is useful, it is clearly not enough. We need studies
across multiple programs to examine questions such as:
Do well-specified materials yield more likelihood of adapta-
tion with fidelity? Or, what resources support productive
adaptation? We as a field could also gain in knowledge if
we studied whether these proposed scales of adaptation
cut across multiple and varied programs and/or disci-
plines, e.g. Can fatal to productive adaptations can be
understood in professional development materials in science?
Clearly much investigation is ahead of us. Hopefully this
paper has opened the door to possible conversations, new
thinking and future research.
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It seems that policy-makers and administrators are
convinced that professional development is the key to
student achievement and that content coaching is an
effective method of professional development. In their

haste to get coaching into schools, districts often do not
build the necessary foundation that will insure coaches’
success — criteria for which also remains undefined.
There is no consensus about the role and responsibilities
of coaches or how best to utilize them. (We are using the
term coach broadly to mean any job title that includes
assisting teachers with improving math instruction as part
of their responsibilities. Though principals may do some
coaching, we are not thinking of principals as coaches for
this article.) For example, New York City, San Diego, Los
Angeles, Baltimore, and other large urban districts hired
large numbers of instructional coaches at some point in
time over the past few years in an effort to upgrade
instruction and improve student achievement. The result-
ing dilemma in these cities was that a host of people with
varying points of view about math education, little or no
coaching experience, varying degrees of familiarity with
local curriculum materials, were disseminated among
schools with little direction or clarity. They were assigned
to schools with very different contexts and cultures and in
which there was little precedent for effectively employing
instructional coaches.

In general, both in New York City and across the country,
coaches were teachers, teacher leaders, math coordinators
or department chairs last year and “coaches” this year. In
our experience, we have observed the following:

• The role and skill set of coaches is rarely defined in
the early stages, and is different from coordinator,
department chair or classroom teacher

• First year coaches often have difficulty making the
transition from their old job description to their new
amorphous role

• Unskilled coaches are often dropped into a culture
that is nebulous about the purpose of coaches and
what coaches are supposed to know and be able to do

• Coaches rarely receive ample training, support, or
direction    

• Coaches tend to be extremely isolated from one another
thus coaching is even more idiosyncratic than teaching

• Coaches are rarely part of a team that has a clear 
mission, change theory and coherent strategy

• Coaches are rarely fully embraced members of the
school communities to which they are assigned.

These are the circumstances we found ourselves facing in
New York City’s Region 9 in 2003. Our challenge was to
build a competent coaching force with a coherent vision
and skill set to improve mathematics instruction across 179
schools K-12 as quickly as possible. This article examines
one possible and powerful vehicle that may address the
issue of “on the job “ coach development — lesson study.
We posit that districts need to build into coaches’ schedules
the processes, models, and scaffolding needed for cultivating
the capacities and expertise of coaches. Effective content
coaching that results in improved instruction and learning
involves, among other things, skillful lesson and unit plan-
ning among professionals focused on learning — theirs
and their students. In other words, one of the main tasks
of coaches is to assist teachers to deepen and refine their
lesson designs and gather evidence of student understanding
or lack thereof. Lesson Study is a model for thoughtful,
collaborative lesson design and analysis. This work is at
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the heart of content coaching. Our hypothesis is that by
engaging coaches in the process of lesson study we can
help them develop part of the skill set necessary for effec-
tive content coaching and build a coherent understanding
of the kinds of instructional practices worth disseminating
across a district.

What we have learned, in Region 9 and in work across the
country, is that it is the role of the district to provide sup-
portive structures and processes to allow coaches to develop
the skill set necessary to be successful. Coaches are poised
to become catalysts for building or  upgrading the level of
professional learning communities within and across
schools. (West 2005)  Our concern is that coaching, which
holds enormous potential for the profession, will go the
way of so many initiatives without more thoughtfully,
strategically and systematically cultivated development.

What do we mean by lesson study?
The work described in this article is based on what the
authors understand about Japanese lesson study and their
experiments with Americanized versions of the process.
We are not advocating a strict adherence to the formal
Japanese model and have taken many liberties with it.

Lesson study in our view is a process that has the following
characteristics:

• Involves a group of professionals collaboratively 
planning a lesson or series of lessons based on some
common goals or questions or set of principles.

• Is inquiry based and focuses on student learning.
A group of professionals study a common goal or
question and assess how the goal progresses by clini-
cally examining their own practice in light of evidence
of students’ learning.

• Utilizes curriculum materials that are available or
adopted by the district. The curriculum materials are
seen as tools and the lessons described in these mate-
rials are the starting point for building specific lesson
plans appropriate for students.

• Includes the engagement of participants in actually
“doing the math” contained within the lesson being
planned.

• Provides the participants with common tools for
planning the lesson. In our case, we used some version
of The Guide to Core Issues in Lesson Design, (West
and Staub, 2003). (see Figure 1)

• Involves the public teaching of the planned lesson by
one of the participants. The planning team and other
invited guests observe the lesson.

• Involves focused observation by planning team and
guests based on an observation guide or an issue 
for which the planning team wishes to gather data or
evidence.

• Includes a formal debriefing of the lesson using an
agreed upon protocol with the assistance of a skilled
facilitator.

• Is an iterative process in which the lesson is refined,
retaught and debriefed a second time.

• Ideally, happens on a fairly regular basis over the
course of a year or several years

• Requires that at least one person present deeply and
flexibly understands the mathematics under discussion.

Framing the Context
In the new structure implemented in New York City in
July 2003, community school districts with diverse needs,
resources and beliefs about teaching and learning were
joined into regions. As part of the reorganization, the city
created “coach” positions, with the intent that each of its
1200 plus schools would have both a math and literacy
coach to support teachers in improving instruction. The
new position was announced in late spring and the hiring
was expected to commence over the summer and coaches
assigned to schools by September. The role was being
invented as the hiring was taking place. Region 9 hired 70
math coaches, less than half the number of coaches the
city intended. Within the Region 9 group of coaches there
was a wide range of skills and perspectives on teaching and
learning. Many of the coaches hired were not familiar with
the new curricula, nor were they familiar with lesson study
and content-focused coaching (except for the few that
were former teacher leaders and coaches in Community
School District 2).

Region 9 has about 179 schools K-12 and includes much
of Manhattan and part of the South Bronx. It contains the
former Community School Districts (CSD) 1, 2, (a district
known nationally for its innovative and effective profes-
sional development) 4 and 7. Of the four CSD within
Region 9, District 2 was the only district to have a coaching
model in place prior to reorganization. Content-focused
coaching, a research based instructional coaching model,
was developed by Lucy West and Fritz Staub in CSD 2,
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with the support of a teacher enhancement NSF grant and
in conjunction with the Institute for Learning, University
of Pittsburgh.

Under the direction of Lucy West, District 2 also had more
than four years of experience utilizing some version of les-
son study with teacher leaders K-12. District 2 had experi-
mented with Collaboration Sites (West and Curcio) in the
elementary schools and with lesson study in the middle
and high schools. Collaboration Sites involved bringing
teams of teachers to a school in which a few teachers,
teacher leaders and coaches would open their classes to
their colleagues from across the district. These sessions
involved sharing the lesson plans prior to observation;
having an observation focus; debriefing the lesson and
analyzing student work after the lesson. Collaboration

Sites resemble the “open house” aspects of traditional
Lesson Study. (Lewis)  

In our middle and high schools we worked with Clea
Fernandez and Makota Yasshido from Columbia
University’s Lesson Study project for two years and
designed lesson study that more closely resembled tradi-
tional Japanese Lesson study with our secondary  teacher
leaders and coaches. The work involved finding a “com-
mon goal” and gathering evidence of where we were in
relation to that goal; collaborative lesson planning using
the Connected Mathematics Project and Mathematics:
Modeling Our World curriculum materials and then open
house lessons that were debriefed, refined and retaught.
We did two cycles of lesson study a year for each group of
involved teacher leaders and coaches.
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FIGURE 1

Name of Study Lesson: Grade Level: 

What is the math in this lesson?

• What is overall goal?

• What are specific concepts?

• Are there specific strategies to be developed?

• What skills are addressed?

Reflection/Evaluation:

• What will evidence of children’s understanding look and sound like?

Based on Content Focused Coaching by Lucy West and Fritz Staub

Focus on Students:

• What relevant concepts have already been
explored by the class?

• What strategies does this lesson build on?

• What familiar or relevant contexts could you draw
on in relation to this concept?

• How does this lesson engage students in thinking
and activities that move toward the goals stated?

• What misconceptions or difficulties do you predict
children may have?

• What support or interventions can you provide?

• In what ways can you provide extensions or 
challenges?

Implementation of Lesson:

• How will you introduce or present the problem/
lesson?

• How will students be grouped and why?

• How will you make materials available to students?  

• What models or visuals can you use?  

• In what ways will students make their thinking 
and learning public?

• How will you insure that students are talking 
and listening to each other about important 
mathematics?

• How will insure that students can clarify, highlight 
and grapple with one another’s ideas?   



Returning to the case of Region 9, initial visits to schools,
early coach meetings, and research (Stigler and Hiebert,
2004; Ball and Bass, 2000, 2004; Hill, Rowan & Ball, 2005;
Lewis, Perry and Hurd, 2004), revealed some very com-
mon issues across the region in terms of mathematics
teaching and learning. Foremost, on the part of some
coaches (and many teachers), was a striking lack of con-
ceptual understanding of the mathematics they teach and
a parallel lack of knowledge of children’s development of
mathematical ideas. For example, elementary level coaches
spent several sessions examining the properties of whole
number operation, trying to understand operations as more
than procedures. Without these two elements, coaches are
greatly hindered in their ability to support classroom
teachers in improving instruction and learning. Quite a
few coaches (and many teachers) were not even aware that
it is possible to truly engage with ideas in a math class,
never having had the opportunity to do so themselves.
Another issue was the discrepancies seen in the depth of
lesson and unit planning by both coaches and teachers.

The authors discovered that lesson study could be a more
appropriate professional learning vehicle initially for
coaches and teacher leaders than for teachers at large. This
finding is in line with Jim Stiegler’s remarks at NCSM in
2005 in which he shared his experience that even when
given substantial chunks of time to plan lessons in detail,
American teachers often complete their planning process
in about half an hour. They report that they do not know
what else to consider in their designs. Without outside
expertise, they do not know how to deepen and extend
their thinking. This finding is in line with Elmore’s conclu-
sion that at different stages in a school improvement
process it is necessary to infuse new information into the
community. (Elmore) In many settings, educators have not
had the professional learning opportunities that would
develop the skill set needed to successfully engage in a
fruitful lesson study and often work in contexts in which
collaboration is not yet part of the culture. Lesson study
has proven to be a useful process when there is enough
skill and expertise in the circle of professionals engaging 
in the process. It is less successful when participants are
unskilled in planning, have fragile knowledge of the 
content, are not prone to “kidwatching,” have limited 
pedagogical repertoires and are not used to engaging in
professional dialogue. Thus, if a cadre of coaches could be
cultivated in any given district who develop the expertise
to engage in productive lesson study, they, in turn, could
begin to engage the teachers with whom they work in

modified, site-based versions of lesson study, combined
with coaching. This is one way to build professional 
learning communities focused on the instructional core
processes of teaching and learning and sustain capacity
over the long haul.

Professional Development Plan
Returning to our experience in Region 9, the professional
development plan was designed to address the observed
lack of a common basis for approaching the study of
teaching and learning and issues of content and pedagogi-
cal knowledge. This plan was, in turn, informed by our
experience in CSD 2 in which we had cultivated a cadre of
sixteen skilled coaches and 75 teacher leaders over a period
of five years.

One crucial element of the Region 9 plan was lesson study.
The regional instructional team in math met with coaches
twice a month for a half a day at the beginning of the year.
Given the scope and scale of the work to be done, in
December, the meetings became full day. At those meet-
ings, much groundwork was laid for participation in les-
son study. For example, coaches (and teachers) needed
help in learning how to observe lessons. By incorporating
coursework such as Developing Mathematical Ideas (EDC)
and Fostering Algebraic Thinking (EDC) into the meet-
ings, the regional team was able to engage the coaches in
conversations around content, pedagogy and children’s
thinking and to hone observation skills. Coach meetings
also provided opportunities for coaches to examine and
analyze the curricula used in Region 9 schools and to learn
about the format and goals of lesson study.

After the first round of lesson study in both elementary
and secondary schools had taken place in Region 9, the
regional instructional team saw the need for a conversa-
tion with all coaches, focused on the question: “What are
the elements of a good lesson?” One of the difficulties in
the first round was that in the planning and debriefing not
enough attention was paid to the specific mathematical
content in the lesson. We wanted to make explicit the con-
nection of the processes of lesson study to their work as
coaches. We wondered, “How can coaches take their expe-
rience in lesson study and use it in their work as coaches?”
Focusing conversations on the specific mathematical con-
tent in the planning of lessons in schools is the job of the
coach. That conversation was critical to develop a shared
understanding of what we mean by “good” teaching and
planning. In addition, the conversation was grounded by
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the use of a common planning tool (see insert) which
encourages more specificity and depth in defining mathe-
matics content in terms of concepts, strategies and skills,
than appears to be the habit of many of the coaches and
teachers we’ve encountered. The planning tool is an adap-
tation of the work of Staub and West, A Guide to Core
Issues in Lesson Design.

In Region 9, two cycles of lesson study at each level — 
elementary and secondary — were conducted as part of
the professional development plan in year one. In the first
cycle of lesson study, small groups of coaches, working
with a lead coach experienced in lesson study, planned a
study lesson. A key element of the planning, not generally
practiced in Japanese lesson study, was that the coaches
actually did the activity and analyzed the specific mathe-
matics to be taught. This engagement in the mathematics
led to discussions about key mathematical concepts and
the web of ideas connected to the concept to be taught.
These rich sessions allowed coaches to gain a broader
knowledge of both the content and possible pedagogical
strategies to help students learn that content.

The lead coaches then taught the lessons in classrooms in
which they worked with teachers. The classroom teachers,
along with other elementary and secondary coaches, were
observers and participants in the debriefing and adjust-
ment of the lesson. This gentle introduction convinced
several newer coaches to take a lead role in lesson study in
the second cycle. Observation provided coaches with
opportunities to not only examine teaching but also stu-
dent learning and engagement with mathematics at differ-
ent grade levels. For example, one secondary coach, with
some surprise, was particularly intrigued by the elemen-
tary lesson study he observed which focused on algebraic
thinking using a “function machine.” This experience
demystified his preconceived notions about  what mathe-
matics is taught in elementary school.

In this first cycle of lesson study, both lessons took place in
the same day, one in the morning and one in the after-
noon, with an extended “working lunch” for debriefing
and adjustment of the lesson. This design has both bene-
fits and drawbacks. One benefit, which is extremely
important in parts of the region where substitute teachers
are hard to find, is that it is possible to reschedule the day
to require little extra coverage. Having to do so for only
one day instead of the customary two days minimizes the
disruption to schedules of both participating teachers and

their colleagues at other grade levels. It also minimizes the
impact on other schools since observers are out for just
one day. A drawback is that the time constraint allows only
small changes to the lesson. The interesting thing is that
teachers saw how even a small, thoughtful adjustment —
in pacing, visuals, questioning or focus — could have a
major influence on the effectiveness of the lesson.

We found it best to work with the adopted curricula mate-
rials as the foundation for study lessons rather than to
write completely new lessons. By using published curricu-
lum materials teachers and coaches recognize the relevance
to what they do every day and it allows for a slightly more
expeditious planning cycle. If teachers use the curriculum
materials they generally work with as their starting place
and work to refine and enhance the lessons based on what
they know about the students in their class and the collec-
tive wisdom of the teaching community, the lessons are
richer and more targeted (see planning guide). This is gen-
erally a new way of thinking and engaging with curricu-
lum materials for the many teachers who see curriculum
materials as a script to be followed. In fact, West and Staub
take the position Content-Focused Coaching represents a
profound change — from teaching as mechanically imple-
menting curriculum to teaching as mindfully making use of
curriculum. (p. 5)

How does lesson study help coaches become
skillful agents of change?
Lesson study was a powerful experience for the coaches.
Through their experience with lesson study, Region 9
coaches developed a deeper understanding of what is
required to plan and teach a successful lesson. The success
of the lesson was now determined by evidence of student
outcomes and understanding, not by pacing, use of partic-
ular materials, use of technology or styles of teaching such
as cooperative learning or other elements of a lesson.
Lesson study practice among coaches (quotes are from
reflections on lesson study by participants):

• developed stronger planning habits,

“Maybe the most important idea is the collaborative
planning. It gives me a deeper sense of math which I
can carry to the students.”

“I’ve noticed that lesson study invites teachers to think
deeply and intentionally about their choices.”
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• deepened content and pedagogical knowledge 

“I made a big shift from teacher-centered teaching to
learning how to question students so they come up
with the ideas.”

“I am relearning the math. The more we work with it
and talk about it the more I discover what I don’t know.”

“My personal growth is so important. Now my sixth
grade class can work in groups, have discussions and
work together The shift from apathy to ‘I’m interested
in this’ is wonderful to see.”

• enhanced coaching sessions with teachers.

“Now I analyze the teachers I work with form a differ-
ent view. When I give suggestions, teachers try them.
They are now stepping back and allowing kids to work.
Everything I do here I use in schools and the teachers
love it.”

• helped coaches and teachers to develop a shared
belief on what good math instruction should be 

“By having others present to view the lesson (not the
teacher) we gain insight about choices we make peda-
gogically. It’s a privilege to get feedback in this way,
where it’s not about judgment.”

“My students have started to develop a habit of think-
ing beyond procedure and have more of those ’why is
that so’ questions for me. It is amazing how they are
taking it in and understanding. ”

• created a sense of community among a wide range
of participants.

““I learned that working on a lesson as a group is a lot
more valuable and insightful than working alone.”

“I have always enjoyed working with people. I love
when we come back and reflect on our lesson and
refine it, and re-do.”

“Conversations build relationships and relationships
can yield change.”

Coaches need a robust and flexible understanding of the
mathematics to be taught and a large repertoire of peda-
gogical content knowledge to make the mathematics acces-
sible to students and engaging to colleagues. Lesson study
directly addresses these two components of what coaches
need to know and be able to do.

One profound impact of participation in lesson study was,
as one coach put it, that in working with teachers, both
coaches and teachers were “thinking more comprehensive-
ly about the choices they make that best support student
learning.” Attention is paid to each specific component of
a lesson (introduction; context of the task; visuals, hand-
outs; support for particular students; anticipated student
responses and misconceptions; questioning; grouping; the
share; pacing) during the process and some aspect res-
onates with each participant/observer.

“It brings to light questions we need to ask ourselves
every day — why am I choosing these materials?  Why
did I pair the students? What do I expect the students
to do or say?”

In Region 9, the level of insight and the aspects to which
participants could and did attend seemed to correlate to
the level of experience in both professional development
opportunities and the degree to which they reflected on
their practice. For coaches and teachers brand new to the
idea of studying teaching, lesson study offered very con-
crete and relevant insights, ones which can have an imme-
diate and profound impact on classrooms of planning
group members and observers. For example, for teachers
in one school it was a concern that high expectations had
been set by the lesson study group and a revelation that
the students were capable of meeting those expectations.
For others the seemingly basic tenet that lessons can be
easily differentiated to allow entry for all students was an
exciting discovery and one they were eager to attempt in
their own classrooms.

“It taught me to be more mindful of the different levels
of learners in my class.”
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And, not surprisingly, teachers (including secondary teach-
ers) remarked on learning new mathematics or making
connections and gaining insights into math relationships
during the process of lesson study.

“What I’ve realized is that while we [secondary math
coaches/teachers] have math content, we are learning
different ways to teach math. We are starting to teach
investigations. We are experiencing a process.”

Coaches particularly found the debriefing protocol helped
sharpen their own facilitation and communication skills
— make it or break it skills — when working with teachers.
One coach who facilitated an elementary school lesson
study team shared that it wasn’t easy to get teachers with
different philosophies to agree on an overarching goal.
This process involved demystifying assumptions, the 
willingness to negotiate and compromise and to examine
one’s own belief and practice collegially. She indicated 
that the process had helped her to think about what it
would take to build a professional learning community in
her school.

A change for the second cycle of lesson study in Region 9
at each level was further involvement of the classroom
teachers. Rather than have the coaches meet at a regional
site to plan, the groups spread out to the sites at which 
lesson study would take place. Thus coaches planned not
only with the teachers in whose classrooms the lessons
would be taught, but also with colleagues at the grade level
and any instructional support staff who worked in those
classrooms. The impact of this change was far-reaching.
Because of the involvement of a core group at the school,
coaches saw small cultural changes. Teachers were more
willing and eager to plan collaboratively. It was after this
second cycle that a few of the schools conducted their own
in-house study lesson. The structure of the lesson study
process had helped to shape a more collaborative atmos-
phere in these schools.

Coaches play a key role in creating an environment for
risk taking and professional rigor to thrive. And lesson
study, with its stress on professional community, paired
with content coaching focused on developing mathematical
knowledge, a large repertoire of pedagogical content
knowledge, and evidence based lesson design, is an excel-
lent vehicle to empower both coaches and teachers, and to
develop shared beliefs about teaching and learning.

What foundation is needed for coaches to
successfully, systemically improve teaching
and learning in schools?
Assuming that our analysis of the present general picture
of coaching is fairly accurate, namely, unskilled, inexperi-
enced, coaches (who may be masterful teachers) are being
hired by districts in which there is little clarity regarding
the role and skill set of the coach, we propose that lesson
study for and by coaches is one of a number of long and
short term strategies which could be employed to ensure
sustainable success. Lesson study encourages the formation
of a professional learning community of coaches. This
community of coaches is necessary as coaching is even
more isolating and idiosyncratic than teaching.

Coaching flourishes in a community in which practitioners
are enthusiastically studying the craft of teaching and
using evidence of student learning as the main criterion
for success. Therefore, when coaches do meet, they need to
focus on the work of planning, teaching and assessing (or
reflecting), which are the core activities of lesson study.
When there is a shared belief that teaching is complex yet
learnable and that there is a knowledge base about teaching
that might inform the work, coaches become instrumental
in propagating research based instructional practices, such
as lesson study, and focused, facilitated classroom discourse
across a school or district.

We found that lesson study formats combined with coaching
experiences produced more rigorous lessons and greater
professional growth since the growth gained during the
study lesson, by both teachers and coaches, is sustained
and deepened through ongoing coaching. Lesson study,
combined with instructional coaching, is a way to organi-
cally de-privatize teaching and create a professional 
community that monitors itself as it upgrades the practice
of teaching. Moving from the privatization of teaching to
making teaching a public practice is one of the major
strategies used to develop professional learning communi-
ties within and across schools, which in turn is what
coaches need to be cultivating — professional learning
communities focused on the core instructional practices of
planning, enacting and assessing lessons. Teachers and
coaches report over and over again that collaborative plan-
ning coupled with watching others teach and then reflecting
on the lesson is by far the most helpful professional learn-
ing experience for them. Lesson study, with its protocols
and emphasis on collaborative lesson design and evidence-
based learning, offers a relatively safe and structured way
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in which to move toward public teaching. Lesson study,
combined with coaching, thus provides a means for build-
ing instructional and curricular coherence, often lacking,
across a school or district.

Coaching has the potential to upgrade the teaching pro-
fession in unprecedented ways because it is a model of
professional learning that is centered around the core of
instructional practice, site based, ongoing, and by its very
nature builds professional learning communities. Coaching
is in its infancy and it is proliferating rapidly. We have a
wonderful opportunity to shape the role of the coach into 

one that profoundly impacts the nature of the teaching
profession, as we presently know it. Coaches can be cata-
lysts for teaching to take its place among the most honored
professions as a result of an upgrade in the professional
behaviors and skill level of its practitioners. When done
well, instructional coaching not only leaves no child
behind, it empowers adults and students alike to reach
new heights. It is crucial that the support we hope to give
to students and teachers through coaching is also provided
to the coaches. Lesson study conducted by a community of
coaches is one way to provide support.
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ABSTRACT: 
Teacher professional development is important for supporting

teachers to change their teaching practices. However, the

effectiveness of the professional development depends upon

teachers actually making changes in how they teach. Teachers

need support within their school settings to create these

changes. Therefore, cultivating capacity within the institu-

tional setting of the school district is an important compo-

nent of professional development. This article examines how

boundary encounters between district leaders, teachers and

professional developers/researchers can develop capacity for

change within an institutional setting. The role of district

leaders as brokers within a professional teaching community

and the district leadership community is highlighted. This

analysis contributes to the discussion on how institutionally

established boundaries of communication can be broken to

increase the speed, flexibility, and integration of new and

innovative ideas. This paper documents how district leaders,

researchers/professional developers and teachers working

together can generate knowledge and resources to create an

environment for changing math instruction within the insti-

tutional context of the school district.

H
ow teachers teach mathematics is influenced by
the institutional context of the school district 
in which they teach. For example, a teacher is
expected to teach from the district-chosen 

curriculum, cover particular content that is in the district
standards, and even teach in a manner that is acceptable to
administrators. Therefore, when supporting teachers
through professional development to change their instruc-

tional practices to support student learning, we must
understand and work within the institutional context in
which teachers teach to create an environment for change
to occur.

In this article, I explore the nature of boundary encounters
between district leaders, teachers and professional develop-
ers/ researchers within a professional teaching community.
A boundary encounter occurs when members from differ-
ent communities engage in activities together. The purpose
in doing so is to understand how we can design profes-
sional development that can create capacity for change.
Therefore, an analytic framework for designing professional
development is presented in this paper.

This paper will be organized as follows: First, I will briefly
describe current reform efforts in mathematics education
as envisioned by the National Council of Teachers of
Mathematics (1989) and how professional teaching com-
munities have been conceptualized in the research litera-
ture. The purpose in discussing professional teaching com-
munities is because research (Franke, & Kazemi (in press);
Grossman, Wineburg and Woolworth 2000; Lehrer and
Schauble, 1998;Warren and Roseberry, 1995) suggests that
it is an effective means of supporting teacher learning and
generative teaching practices. A professional teaching com-
munity can be viewed as a community of practice.
Therefore, I will elaborate upon the characteristics that
make up a community of practice.

Next, I will examine how we could view a school district as
being made up of “constellations of interconnected prac-
tices.” Several communities of practice within a school
district influence how teachers teach. Therefore, teaching
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becomes a distributed activity (Cobb, McClain, de Silva
Lamberg & Dean, 2003).

Understanding how different communities of practice
function together through boundary encounters will help
us understand how to develop capacity for change within
the institutional context of the school district. An individual
who interacts in more than one community can be consid-
ered a broker. Therefore, I will explore how brokers can
impact innovation and change and enhance the boundary
encounters that take place between communities.

The ability of new and innovative ideas to be developed
and implemented in classrooms determines the success of
the professional development efforts. I will elaborate how
the quality of communication and the ability of an organi-
zation to leverage human and material resources is impor-
tant for creating capacity for change as suggested in busi-
ness literature. I will then present data and an analysis
from a professional development/research project with
middle school mathematics teachers on the nature of
boundary encounters and the role of brokers.

Developing Capacity Within the Institutional
Context of the School District to Create
Change

PROFESSIONAL TEACHING COMMUNITIES AND
REFORMED  MATHEMATICS TEACHING
Recent reform efforts in mathematics education have
focused on building conceptions of mathematics as a
dynamic, socially constructed and inquiry-driven field
(National Council teachers of mathematics,1989).
Therefore, teaching that is consistent with the mathemat-
ics reform as envisioned by the National Council Teachers
of Mathematics involves teachers developing generative
teaching practices (Franke, Carpenter, Fennema, Ansell, &
Behrend, 1998). Generative teaching practices involve
teachers making pedagogical decisions based on student
reasoning (Franke & Kazemi, in Press). Teaching for con-
ceptual understanding is a complex activity because it
involves figuring out how students are reasoning and mak-
ing pedagogical decisions to support student learning by
building on what students know and can do. A profession-
al teaching community can become an arena for teachers
to figure out how to support student learning by using
each other resources A professional teaching community is
a community of practice (Wenger, 1998) situated within

the institutional setting of the school district. Typically, in
the research literature, professional teaching communities
have been conceptualized as a group of teachers working
together with a group of researchers. (Franke, & Kazemi
(in press); Grossman, Wineburg and Woolworth 2000;
Lehrer and Schauble, 1998;Warren and Roseberry, 1995).
Understanding how a professional teaching community is
situated within the institutional context is important for
understanding how boundary encounters with other com-
munities impacts teaching.

SCHOOL DISTRICTS AS CONSTELLATIONS 
OF INTERCONNECTED COMMUNITIES OF
PRACTICES
The institutional context of the school district can be con-
ceptualized as being made up of several communities of
practice designed to support instruction. For example, a
school district typically has a centralized office, adminis-
trators and principals. These communities such as the cen-
tral office (district leaders), building administrators (prin-
cipals and assistant principals) and teachers have specific
functions in supporting teaching and student learning.
Each community can be viewed as a community of prac-
tice. According to Wenger (1988), an organization can be
conceptualized as consisting of constellations of intercon-
nected practices.

Cobb, McClain, Lamberg & Dean (2003) provide an ana-
lytic framework for understanding how teachers’ instruc-
tional practices are influenced within the institutional con-
text of the school district. The analytic framework is
grounded in professional-development work with a group
of middle school teachers. We discuss how mathematics
instruction can be viewed as a distributed activity particu-
larly influenced by district leadership community, school
leadership community and math specialists. This is partic-
ularly the case with regard to how teachers organize 
for math instruction, and how math instruction is made 
visible. Furthermore, we describe how people in different
communities interact with each other through brokers,
boundary encounters and boundary objects. We discuss
the role of brokers, how boundary encounters take place
and how boundary objects are used to describe the inter-
connections that take place within various communities of
practice. Figure 1 on page 47 illustrates how a professional
teaching community, district leadership community and
school leadership community function independently and
together to influence teaching.
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COMMUNITIES OF PRACTICE
People who are part of a community of practice partici-
pate in activities through mutual engagement, negotiate
meaning through a joint enterprise and possess a shared
repertoire of tools (Wenger, 1998). This means that people
within a community of practice have developed ways of
interacting with each other and thinking that might be
unique to that particular community of practice and unfa-
miliar to outsiders. Participants form close relationships
and develop idiosyncratic ways of engaging with one
another, which outsiders cannot easily enter. In particular:

1) They have a detailed and complex understanding of
their enterprise as they define it, which outsiders may
not share.

2) They have developed a repertoire for which outsiders
miss shared references. (Wenger, p.113).

The nature of interactions between the communities
through boundary encounters impacts the level and type
of interconnections and relationships that exist between
communities. The section below will elaborate upon
boundary encounters.

BOUNDARY ENCOUNTERS
When brokers from different communities of practice inter-
act through participation or reification, then a boundary
encounter takes place (Wenger, 1998). A broker is a member
from one community of practice who makes connections
with another community of practice (Wenger, 1998).
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A boundary encounter (see fig. 2) can take many forms
such as meetings, conversations and visits (Wenger, 1998).
The type of interaction that takes place during boundary
encounters influences the meaning that is made between
brokers. Ultimately, how respective communities align 
perspectives and meaning is influenced by the nature of
the boundary encounter. For example, Cobb et al. (2003)
provides examples of brokers within a school district
engaging in boundary encounters, such as a principal con-
ducting a drop-in visit to observe a teacher. This type of
interaction involves an encounter between the teaching
community and the leadership community. Boundary
encounters can occur within a professional teaching com-
munity as teachers and brokers from other communities
engage in professional development activities together.

An Organization’s Capacity To Bring About
Change Through Innovation
In this section, I examine business literature on how
organizations develop capacity to bring about change.
There are two themes that emerge from the business litera-
ture in relation to boundary encounters. These themes
revolved around the nature of information or knowledge
that gets shared or co-created, and also the ability of an
organization to leverage material and human resources.
The quality of these boundary encounters influences an
organization’s capacity to bring about change of innova-
tive ideas. The same holds true in a school district setting.

According to Rogers (1995), organizations need to speed
up the rate of diffusion of innovation within a social system
so that change can take place. Communication that takes
place within the social system of the organization and the
sharing of ideas so that mutual understandings are devel-
oped influences the success of the innovation being adapted.

The nature of interactions between different communities
and brokers can determine the quality of meaning that is
made and mutual knowledge that is shared. The interac-
tions through boundary encounters can remain at a very
surface level or reach a deeper mutual understanding of
each other’s perspective. For example, when brokers from
different communities of practice interact within an
organization, they may interact with each other in their
institutional hierarchical roles. A district leader may inter-
act with teachers to provide professional development
from a district leader’s perspective of implementing wide
scale reform, whereas, a teacher may interact with the 
district leader from a teacher’s perspective. The under-

standings and goals of each community are different.
Unless deeper communication takes place, the boundary
encounters may remain at a surface level. A surface level
exchange of information may take place, such as sharing of
facts, instructions, procedures and artifacts.

From a business perspective, Ashkenas, Ulrich, Jick and
Kerr (2002) discuss how organizational boundaries can 
be broken to increase speed, flexibility, integration and
innovation needed to survive and thrive in today’s business
world. These ideas can be applied to working within the
institutional context of the school district as well. They
point out that, when people interact in their designed formal
roles, the nature of their interaction may be rigid. This can
cause a breakdown in communication and prevent new
ideas from being generated. Therefore, when brokers inter-
act, how they relate to each other and communicate issues
and problems can lead to shared meanings. Speed refers to
being responsive to customers in a market. Flexibility
involves the ability of an organization to allow people to
do multiple jobs and learn new skills. According to
Ashkenas et al, role clarity constrains flexibility, especially
when people are locked into specific roles and responsibil-
ities and become unwilling to jump in a moment's notice.

Organizational resources need to be leveraged to bring
about change as well. When brokers develop shared mean-
ing and knowledge, they can leverage the organizational
resources to make change happen. Gamaron et. al. (2003)
point out those organizational resources can both enable
and constrain activities of a group. They particularly
referred to material, human and social resources. Therefore,
when conducting professional development to bring about
change in teachers' instructional practices, we need to
leverage the organizational resources to bring about the
change. This can only happen when brokers within the
organizational resources develop shared meaning. Failure
of innovation to be integrated through professional devel-
opment may be attributed to failure of communication
between brokers who are charged with system-wide
change. On the other end of the spectrum, the interaction
between brokers can develop negotiated meaning where
ideas are shared and new ideas and meanings are negotiated.
In this situation, brokers develop a shared meaning
between the communities of practice.

The following section of a paper presents data from a 
professional development project that we conducted with
middle school teachers. Our goal was to facilitate the
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development of professional teaching communities.1

Initially, teachers and researchers interacted together in
professional development sessions. At a later date, we
invited the district leaders to become part of the profes-
sional teaching community. This paper does not elaborate
upon how we became a professional teaching community
or the process by which the district leaders became part of
the professional teaching community. Rather, I will focus
on the nature of boundary encounters that took place
between the professional teaching community made up of
researchers, teachers and district leaders. I will focus on
how the boundary encounters facilitated communication
and leveraged organizational resources to develop capacity
for change.

Methodology
The data presented in this analysis is from collaborations
with a group of middle school teachers in a southern state
for the past four years. A research team from Vanderbilt
University had been meeting with the teachers once a
month for six times during the school year and also dur-
ing the summer for a workshop. We facilitated professional
development sessions to help teachers develop generative
teaching practices for mathematics instruction. Initially,
the professional development sessions involved interac-
tions between researchers and teachers. We wanted teach-
ers to feel comfortable interacting with us. However at a
later date, we decided to invite the district leaders to par-
ticipate in the professional development sessions. The dis-
trict leaders became part of the professional teaching com-
munity through their participation in the professional
development sessions. It should be noted that it took 18
months before we could consider the professional teaching
community as having a joint enterprise. Until that time,
the interactions that took place during the work sessions
fit what Grossman, Weinburg and Woolworth (2000)
called pseudo-agreements that serve to mask differences in
view points.

The school district where the study took place is an urban
district that serves 60% minority student population. It is
located in a state with a high stakes accountability pro-
gram. The school district had received external funding to
support reform of mathematics instruction. The district

leadership community comprises a mathematics coordinator
and 4 math specialists who serve 8 middle schools. The
district leaders coordinate math reform in the district. The
math specialists coordinate the professional development
in the district and they also provide classroom assistance.

The data collected within the larger context of the study
included videos of the professional development sessions
during the school year and also the summer sessions from
2001-2003. The data also include interviews of the district
leaders conducted by the research team.2 The district math
leaders interviewed include the math coordinator and the
math specialist who worked with the schools represented
in the professional teaching community. Detailed field-
notes from each professional development session and
interviews were recorded. The snowballing methodology
(Spillane, 2000) and the constant comparative method of
Straus and Corbin (1998) were used to collect and analyze
the data.

The snowballing methodology used within the larger con-
text of the project included semi-structured audio taped
interviews with the teachers to identify how their math
instruction was impacted within the institutional context
of the school district. The issues addressed in these inter-
views included professional development activities in
which the teachers participated, their understanding of
district policies for math instruction and the lines of
accountability, and their informal networks and official
sources of professional assistance. Then we administered 
a survey to identify individuals who influence math
instruction and conducted a second round of interviews to
identify agendas relating to math instruction.

The Strauss and Corbin (1998) constant comparative

method was used in the following manner. All professional

development activities and formal and informal interac-

tions with teachers, researchers and district leaders were

chronologically documented. A matrix was created to

record themes and key events that emerged from the data.

Particularly, we were interested in the meaning that was

made in relation to activities that took place in the profes-

sional development sessions and informal meetings within

the institutional context of the school district. Emerging
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themes that were categorized included the activities that

took place during the professional development session,

and teacher learning (mathematical and pedagogical),

nature of relationship within the institutional context

(teachers or district leaders), and reported affordances and

constraints for teaching within the institutional context.

I was able to examine the data chronologically and also

across the matrix to examine boundary encounters that

took place. The analysis of the data revealed the results

discussed in the next section.

Results
As district leaders became part of the professional teaching
community, informal relationships developed, shared
meaning was constructed through participation and reifi-
cation, and human and material resources were made
accessible to bring about change within the institutional
setting of the school.

• Informal relationships influenced the nature of commu-
nication
The informal relationships and friendships that developed
between researchers, district leaders and teachers as the
professional teaching community formed, influenced the
type of communication that took place between different
people. The initial communication that took place
involved exchange of information. For example, the
researchers were interested in understanding how the dis-
trict was organized. Therefore, we asked the district leaders
questions about the design of the institutional context and
their formal roles as district leaders. We asked questions
such as the district leaders’ vision for mathematics instruc-
tion? What was the district curriculum and resources
used? The district leaders shared information with the
researchers during informal meetings. The initial exchange
of information between the district leaders and teachers in
the professional development sessions involved providing
information about district-reformed curriculum, testing
expectations and providing logistical support such as pro-
viding a space to meet.

As the professional teaching community began to form,
the district leaders, teachers and researchers met informal-
ly for dinner and friendships began to develop. This
changed how people communicated and interacted with
each other informally as well as how they participated in
the professional development sessions. An atmosphere of
trust and openness in communication began to develop.

For example, the district leaders shared with the
researchers the challenges they faced when attempting to
implement reformed curriculum within the district. The
teachers openly shared constraints within the institutional
context to support shifts in their teaching practices
towards focusing on student understanding. They talked
about the lack of joint planning time and the lack of
instructional leadership from their school leaders. The
researchers shared their analysis of the institutional con-
text. The communication that took place was not con-
strained by the brokers’ institutional roles for sharing
information from a hierarchical structure of the designed
organization of the school district. The comfort level con-
tributed to the de-privatization of teaching and sharing of
meaning across boundaries of the different communities
of practice that was part of the professional teaching com-
munity. This was different than at the initial stages of the
project. During that time, the teachers did not disagree
with each other and they were concerned about how their
comments would be construed by other members who
attended the professional development sessions.

• Sharing of knowledge and information from multiple
perspectives
As teachers, researchers and district leaders interacted dur-
ing the work sessions; information and knowledge from
respective communities of practice were shared. Therefore,
issues and perspectives that were unique to the district
leadership, teachers and researchers were shared within the
professional teaching community that related to the joint
enterprise of the professional teaching community. Getting
the support of school leaders to become instructional
leaders so that they could have joint planning time and
support to teach for student understanding became part of
the joint enterprise of the professional teaching communi-
ty. For example, a discussion took place during the profes-
sional development session on how teachers could jointly
plan lessons together so that they could problem solve and
collaborate. The teachers expressed that there were too
many demands on their planning time, and also that they
worked in isolation with little opportunity to collaborate
with each other. The district leaders listened to the teach-
ers and expressed that planning time was a district wide
issue. This is an example of teachers expressing constraints
within their teaching community and district leaders com-
municating the district leadership point of view with
regard to planning time. This gave the teachers insight that
their isolation in teaching practices is not unique to a
classroom or school, rather it is a district-wide issue.
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Furthermore, the role of testing and its influences of
teaching practices became explicit. These types of interac-
tions also gave brokers the opportunity to find commonal-
ities between the communities and also to develop a deep-
er understanding of the issues from different perspectives.
The following conversation illustrates how ideas from var-
ious perspectives were shared and a joint understanding
emerged within the professional teaching community.

Researcher: They (the teachers) have planning time
but other stuff gets put in. In other words, it is not a
high priority.

Teacher 1: Teacher workdays are mandates. This time
gets used up with parent conferences… 

Researcher: Why aren’t the principals giving priority to
instructional issues when it comes to it?

Teacher 1: Sometimes they turn information (on test
scores) to us as they get it. My principal has made it clear
that math scores and reading scores have to be raised.

Researcher: There seems to be differences between 
the schools. What do many of them (school leaders)
think that teaching is about? It is not a problematic. . .
The principals focus on class objectives and manage-
ment issues and think that everything would work out.
That was our conjecture. The principals view math
instruction as pretty routine and it does not involve
specialist knowledge.

Teacher 1: The principals think that if you give kids
notes and have them learn it, the kids would be able to
do the math. They don’t focus on if kids really under-
stand the concepts. The questions for the (standardized
testing) require multi steps. Therefore, the teachers are
expected to provide support.

District Leader: I think I disagree that it avoids under-
standing. There is a lot of understanding in the (stan-
dardized test). I think the test would reward thinking.

Teacher 3: The test should be shorter. They are not test-
ing for understanding because they have so many ques-
tions. Rather kids are tested on their test taking skills.

Teacher 2: Are principals thinking of math teaching as
routine activity? 

Researcher: This fits with how many district adminis-
trators view math instruction. If you view math as con-
tinually trying to get a handle on kids thinking and
adjusting, then math teaching is a pretty complex
activity and there is a need for collaboration. If you
form teaching with kids thinking in the center it is a
different orbit. …However, the principals talk about
math instruction in generic terms as real world issues,
group work. However, their goal for math instruction
with a focus on understanding has not changed. The
teachers’ goal is (student) understanding.

This conversation is an example of brokers from multiple
communities sharing information within their profession-
al teaching community related to the joint enterprise of
the professional teaching community and their respective
communities. In other words, multiple voices and perspec-
tives of practices from the teachers, researchers and district
leaders were shared. This type of sharing of ideas and 
perspectives helped the members of the professional teach-
ing community to develop a shared understanding and
understanding of multiple perspectives.

• Generation of innovative ideas that are jointly constituted 
New and innovative ideas for creating conditions for
changing teaching practices within the school district were
jointly constituted among the teachers, researchers and
district leaders. For example, the agenda of the profession-
al teaching community shifted to getting the principals
involved as instructional leaders. The teachers wanted the
principals to provide them with resources such as joint
planning time so that they could collaborate and plan
together to support student learning. The researchers, dis-
trict leaders and teachers jointly constituted the process
that they took to approach the principals. The researcher
explained to the district leader that the teachers within the
professional teaching community had interviewed 8th-
grade students on some fraction tasks. It turned out that
the 8th-grade students did not have a conceptual under-
standing of what “1/3” represented as a quantity. A discus-
sion ensued, regarding the dilemma that if you follow the
principals’ directive, then you cannot adjust to students'
reasoning, and so teaching procedures becomes ineffective.
The following excerpts of the discussion that took place
illustrate how ideas were generated to get the principals
support to focus on students’ conceptual understanding.

Researcher 1: If we agree that the different views that
match teaching, and if you think it is important to
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change their (school leaders’) view and they see it 
valuable and it is in their interests. . . They (the school
leaders) don’t see any relation between that or
(Standardized test) scores and what you are suggesting
and we are thinking about the evidence.

District Leader: Using the vocabulary of (newly adopted
program) would be a useful way to communicate to the
principals etc.

Researcher 1: We have to speak their language that
they understand in generic terms. The Superintendent
really values the (new adopted program) design qualities.
(The researcher explains that he wants the understanding
and memorization to work together because there is a
strong correlation between the quality of thinking and
how students are taught).

Teacher 1: We should give the evaluating powers that
be, (the) obvious examples of the (design qualities) of
what we are working on such as linear models.

(Researcher 1 cautioned the teachers by saying the 
principals are going to understand these words from the
perspective of their current understanding — i.e., a
demathematized view of reform; the same traditional
goals but different strategies.

Researcher 1: You have to prepare the ground so that
they could have authentic problems.

Researcher 2: Just telling them to teach differently is
not going to work.

Teacher: Just going through reformed curriculum is not
enough. She needs to be able to explain to the principals
why she needs to go to study groups.

Researcher 1: How you teach kids for understanding —
you work on problems and situations hard to work on the
reasoning? We have to put kids reasoning at the center.

Researcher 2: If you view mathematics as a routine
activity, one way to approach the principals is to show
that this way is not working.

(Researchers pointed out that the principals do not have to
get to the same level of expertise as the teachers. But they
need to get to some point so that they would be able to

provide support. They added that these findings are con-
sistent with the policy materials they have been reading.)

District leader: I think in middle school it is more a
generalized view of instruction and if you keep order in
the room and the kids are reasonably happy and the
principals are in various places of with regard to integrat-
ed math. My goal is to have students learn meaningful
mathematics for all students. Gifted kids have access to
certain materials. (District leader informed the teachers
that there was going to be an administrators meeting
with the school leaders and they might be able to com-
municate with them at that time.)

The following ideas were displayed on a chart paper 
created by the teachers.

Where are the principals now?
• Teaching is a routine, sequential, predictable,
• Focus is on management and covering content.
• Demathematized view

Where do we want principals to be?
• Appreciate teachers’ expertise knowledge
• Knowledge of kids reasoning
• Importance of understanding kids mathematical thinking
• Importance of collaboration to support, focus on stu-

dent reasoning.

Researcher: One of the things you were talking about
you working through a lot of the problems, what are
you getting out of that the math point of view.

Teacher: figuring out what to do with kids’ misconcep-
tions was valuable.

Teacher 2: It is hard to have a conversation with yourself
in isolation. When you are collaborating you get the 
initial goals of mathematics. You get to see what your
kids are doing.

District leader: One of the things that we are doing
with another researcher is a student interview. The
teachers would get to view a student who scored high
on the (standardized testing).

At this point, the teachers decided to try some tasks with
students through interviews so that principals would get to
observe student thinking.
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The teachers, researchers and the district leaders jointly
constituted the joint enterprise of the professional teaching
community by sharing and negotiating multiple perspec-
tives. The researchers provided insight on research on 
student thinking and policy, the teacher provided insight
on how the principals view instruction and how they are
held accountable, and the district leaders provided insights
on how to communicate with the principals so that they
could understand the goals of the professional teaching
community. The professional teaching community reached
a decision to get principals' attention to focus on student
reasoning by having them observe students solving fraction
tasks. They did this through a process that involved figuring
out how to effectively communicate, how to implement
the plan, and what the end goals would look like.

• Generation of material and human resources within
the institutional setting to bring about change.
Human and material resources became available and
accessible as brokers from multiple communities partici-
pated within the professional teaching community.
Therefore, the professional teaching community was able
to take action to bring about changes within the institu-
tional setting to influence math instruction. These
resources were made available to further the joint agenda
of the professional teaching community.

For example, the district leaders provided funding to send
principals to visit another school district, which had
school leaders who were instructional leaders. They did
this because the joint enterprise of the professional teach-
ing community involved supporting principals to become
instructional leaders. This is an example of how material
resources can be generated within the institutional context
of the school district to further the agenda of the profes-
sional teaching community. In addition, the district lead-
ers viewed it as a means to enhance their own knowledge
to further their joint enterprise of providing professional
development. The district leaders were particularly inter-
ested in understanding how the other school district
incorporated teacher leaders to support math instruction.

The researchers were able to make arrangements for the
teachers, school leader and a district leader to visit another
school district. This is an example of how human resources
are needed to generate change through the contribution of
the researchers to coordinate meetings. In addition, the
district leaders invited teachers to participate in district-
wide decisions that involved mathematics instruction. As a

result, the teachers began to have a voice within the district.
This is an example of how district leaders and teachers
within the professional teaching community had devel-
oped a shared understanding and became a resource for
each respective community of practice.

Discussion
A community of practice that works together to bring
about change is a community of action (Axelrod, 2000).
However, a professional teaching community does not
exist in isolation, rather it is situated within a “constella-
tion of interconnected practices” within a school district.
The effectiveness of a professional teaching community is
dependent upon teachers being able to gain access to
material and human resources to support change in their
teaching practices. Therefore, we need to 

• create capacity within the school district to support
teachers implement innovative ideas and refine their
teaching practices;

• reconceptualize a professional teaching community to
include more brokers from other communities besides
teachers and researchers/ professional developers, as
described in the research literature (Franke, & Kazemi (in
press); Grossman, Wineburg and Woolworth 2000;
Lehrer and Schauble, 1998;Warren and Roseberry, 1995).

Furthermore:

• Researchers/professional developers must include math
coordinators, math specialists; professional development
coordinators as active parts of a professional teaching
community. This is in contrast to interacting with them
as peripheral participants.

Boundary encounters that take place between communi-
ties, such as the professional teaching community, district
leadership community and school leadership community
are the critical links that connect these communities
together. The level of communication that takes place is
critical for innovative ideas to be implemented and resources
within the institutional context to be leveraged to create
change. Different communities have access to different
resources. For example, the district leadership community
has access to material and human resources that teachers do
not have direct access to. Furthermore, the sustainability of
a professional teaching community is dependent upon
material and human resources as well Gameron (2003).
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The quality of relationships, trust and communication
that take place through boundary encounters impacts an
institutional capacity for innovation and change. The
quality of boundary encounters between brokers is critical
for an organization such as a school district to be able to
integrate new and innovative ideas, as suggested in the
business literature( Ashkenas, Ulrich, Jick and Kerr, 2002).
As Wenger (1998) points out, people in a community of
practice have unique ways of interacting and communicating
with each other. This makes it more difficult for brokers to
communicate without becoming part of another commu-
nity of practice.

The boundary encounters that develop into mutual under-
standing and integration of multiple perspectives lead to
more effective communication and action. The relation-
ships that developed in the study aided the breakdown of
organizational barriers of communication and the ability
for members from different communities to openly dis-
cuss ideas and to communicate information back and
forth. This afforded knowledge and information to travel
quickly within the institutional setting. Therefore, there
was a shift from teachers, researchers and district leaders
working in isolation in discrete communities to working
within networks of practice.
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I
n response to A Nation at Risk (1983), two different
groups looked at high quality teaching: the Carnegie
Task Force on Teaching as a Profession and the
National Council of Teachers of Mathematics

(NCTM). Discussions of high quality teaching naturally
leads to a growing emphasis on teacher leadership, high
quality teachers who guide others (Dozier, 2004). Having
effective mathematics teacher leaders is crucial to improve
mathematics teaching and learning. In this article, I begin
by presenting the national document created by these two
groups and the profiles they offer for teacher leaders. Next,
I review the literature on teacher leadership in general and
mathematics teacher leadership, more specifically. Then,
based on the national documents, research, and my experi-
ence working with teachers who want to become teacher
leaders, I propose a mathematics teacher leader profile,
including attributes and actions. Following the profile,
I address measures that teacher leaders can take to help
both themselves and colleagues create a mathematics
reform classroom environment. I close with concluding
remarks and what I envision as the future of mathematics
teacher leaders.

National Teacher Leader Profiles
As stated earlier, both the Carnegie Task Force and NCTM
responded to the 1983 report with documents emphasizing
how schools and teachers could be better prepared for
national school improvement. These offered recommenda-
tions and included national standards to ensure that all
children were receiving a high quality education (NCTM,
2000). One of the main recommendations by the Carnegie
Task Force was to create a national certification for teachers
founded on high standards and addressing the prompt

What teachers should know and be able to do. NCTM’s
Professional Standards for Teaching Mathematics (1991)
addressed what high quality teaching looks like in mathemat-
ics education. These two documents offer some beginnings
in looking at attributes of a mathematics teacher leader.

Carnegie Task Force: National Board for
Professional Teaching Standards
The Carnegie Task Force report argued that “teachers
should become leaders in curriculum, instruction, social
redesign, and professional development and that the real
power to improve achievement lay with teachers”
(Lieberman & Miller, 2004). Upon the recommendation of
the Carnegie Task Force, the National Board for
Professional Teaching Standards (NBPTS) was created as a
national certification process for classroom teachers. The
Carnegie Task Force and ultimately the NBPTS knew high
quality teaching existed and needed to be nationally recog-
nized and documented. The NBPTS offers five propositions
followed by more specific detail to answer the central
focus of What teachers should know and be able to do.

These five propositions provide a possible profile for
teacher leaders (See Appendix A for the complete list).
Proposition 1 states Teachers are committed to students and
their learning. Teachers recognize that all students are
unique, understand how students learn, treat students
equitably, and change their practice accordingly. Proposition
2 says Teachers know the subjects they teach and how to
teach those subjects to students. Teachers know the com-
plexities of their subject, how to present those complexities
to students, and provide multiple paths to student under-
standing. Proposition 3 states Teachers are responsible for
managing and monitoring student learning. Teachers invoke
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multiple methods of teaching, promote collaborative learn-
ing, and consistently check student progress. Proposition 4
says Teachers think systematically about their practice and
learn from experience. Teachers make difficult choices and
call on colleagues and research to inform their practice.
Proposition 5 states Teachers are members of learning com-
munities. Teachers collaborate with other professionals,
parents, and the community (NBPTS, 2005).

NCTM: Professional Standards for Teaching
Mathematics 
In 1991, NCTM’s publication of the Professional Standards
for Teaching Mathematics was an attempt, like the NBPTS,
to set a national precedent for what “good” mathematics
teaching looked like to help students, teachers, parents,
administrators, teacher educators, and policy makers “see”
high quality teaching. With the publication of these stan-
dards, the discussion around high quality mathematics
teaching became a little easier; a document now existed
from which the conversation could begin.

The document contains four different sets of standards, all
addressing quality mathematics teaching (See Appendix B
for the complete list). The first set, Standards for Teaching
Mathematics, includes worthwhile mathematical tasks,
both the teacher and student role in discourse, and the
analysis of teaching and learning. The second set,
Standards for the Evaluation of the Teaching of Mathematics,
addresses teacher participation in evaluations, mathematical
concepts, mathematical dispositions, and mathematical
understanding assessment. The third set, Standards for 
the Professional Development of Teachers of Mathematics,
includes experiencing good mathematical teaching, knowing
mathematics and school mathematics, and developing as
mathematics teachers. Finally, the fourth set, Standards for
the Support and Development of Mathematics Teachers and
Teaching, addresses the responsibilities of policy makers,
schools, universities, and professional organizations in
improving mathematics education (NCTM, 1991).

Teacher Leadership Literature
As the NBPTS and NCTM provide possible profiles for
teacher leaders, others have also done research on the
topic. In 1991, Pat Wasley was one of the first researchers
to use data from teacher interviews and observations in
her book Teachers Who Lead: The Rhetoric of Reform and
the Realities of Practice. In interviewing and observing
three teachers leaders, Wasley profiled each to allow others

to “see” what teacher leadership looked like. In these three
in-depth case studies, Wasley was shocked at the complexity
of the teacher leader role (Wasley, 1991). The roles involved
power, authority, decision-making relationships, different
kinds of collaboration, and communicating beliefs about
teaching and learning. Factors that allowed these teacher
leaders to be successful with their colleagues also constrained
them. In this section, I review more general literature on
teacher leadership, like that of Wasley’s book, and then I look
at more specific mathematics teacher leadership literature.

Teacher Leadership
Related to Wasley’s work, other researchers have surveyed,
interviewed and observed teachers in order to better
understand teacher leadership. Several common themes
emerge throughout research findings: trust and relation-
ships, political understanding, knowledge of change, and
teaching and learning expertise.

Trust and the importance of building relationships with
colleagues, administrators, and community members is a
shared characteristic across the research. Teacher leaders
employ a set of skills involved in building both trust and
rapport in addition to creating a confidence in others
(Miles et al., 1988). Management of interpersonal relation-
ships and communication skills are characteristics of
teacher leaders (O’Connor & Boles, 1992).

In addition to trust, teacher leaders also are aware of the
political climate in which they work. They understand
how power and authority contribute to decisions made in
education (O’Connor & Boles, 1992). Teacher leaders rec-
ognize that schools operate as organizations dealing with
power dynamics (Miles et al., 1988). Teacher leaders use
their knowledge of the political climate in making decision
and building relationships (Lieberman & Miller, 2004).
Connected to trust, Fullan (2002) says teacher leaders
embody a sense of “moral purpose” which he defines as a
“principled behavior connected to something greater than
ourselves that relates to human and social development”
(Fullan, 2002).

As change is inevitable, teacher leaders understand its
impact on schools and the teaching and learning that take
place within them. Teacher leaders have a clear knowledge
of how change happens (Fullan, 1994). They can also deal
with change as well as adapt when it occurs (Miles et al.,
1988; O’Connor & Boles, 1992). This adaptability prevails
in teacher leader characteristics.
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Another characteristic of teacher leaders is their expertise
of teaching and learning. Teacher leaders not only under-
stand the complexities of teaching and learning (Fullan,
1994), but also influence their peers in the two endeavors
(Katzenmeyer & Moller, 2001). They understand that
teaching and learning are lifelong processes. Teacher leaders
engage in self-inquiry and share their discoveries with 
colleagues (Miles et al., 1988; Lieberman & Miller, 2004).

Throughout these various lists of teacher leader charac-
teristics, there is considerable overlap. Many researchers
seem to agree on the importance of building trust among
colleagues and being a part of a learning community. Also,
many mention the importance of understanding how
organizations work and the political arena within which
schools operate. Several researchers mention the under-
standing of the change process and the willingness to take
risks as key components to teacher leadership.

Mathematics Teacher Leadership
As the literature on teacher leadership has grown over the

years (York-Barr and Duke, 2004), some researchers are
beginning to concentrate on more specific forms of
teacher leadership. In this section, I look at literature that
specifically addresses teacher leadership in the context of
mathematics education.

Similar to the literature on teacher leadership, this body of
literature also finds that teacher leaders build relationships
and understand the change process (Miller et al., 2000).
More specifically, this body of literature focuses on the
teacher leader’s expertise in mathematics and the mathe-
matics classroom (Langbort, 2001). In her list of Who are
Teacher Leaders?, Langbort lists eighteen attributes of a
mathematics teacher leader including being a mentor to
other mathematics teachers, a spokesperson for mathemat-
ics education, and an active member of the mathematics
education community.

Being a mathematics teacher leader also involves under-
standing the complexities of the change process (Fullan,
1994). Research into professional development of mathe-
matics and science teachers has revealed just how complex
the change process can be. The Concerns Based Adoption
Model (CBAM) outlines the stages teachers go through
when implementing an innovation, such as new curricula,
that they may or may not support (Hall & Hord, 1987;
Loucks-Horsley, 1996). Even change supported by a
teacher leader can be difficult; the CBAM model offers

insight into the implementation process. The Concerns
Based Adoption Model (CBAM) “applies to anyone experi-
encing change” and holds that “people considering and
experiencing change evolve in the kinds of questions they
ask and in their use of whatever the change is” such as
“What is it? How will it affect me?…Is this change working
for students? Is there something that will work even better?”
(Loucks-Horsley, 1996). With assumptions such as the
importance of understanding the change process from the
participant’s view, the complexities of mathematics teacher
leadership are clear.

Another complexity found in the literature calls teacher
leaders to develop relationships and build a “critical mass
for change” (Miller et al., 2000). A crucial factor that both
Miller et al. (2000) and Fullan (1994) address is the need
to build relationships with individuals who hold different
opinions or may disagree with one another. Sustainable
change does not occur when the critical mass for change
all look alike and think alike. Langbort (2001) talks more
specifically to the classroom teaching practice of mathe-
matics teacher leaders and also to their responsibility to
represent mathematics education to the larger community.

A Mathematics Teacher Leader Profile
Thus far, the literature on teacher leadership has largely
offered teacher leader attributes with few including specific
examples of how those attributes are enacted. As the math-
ematics teacher leaders are crucial in improving teaching and
learning, a need exists for more concrete examples of how
teacher leaders would translate those attributes into action.
Therefore, I created a profile of a mathematics teacher
leader that includes not only attributes, but also actions.

The profile is organized in a table (Table 1) to make it as
clear as possible. The first column simply lists numbers to
aid in referring to the attributes in the discussion following
the profile. The second column addresses the “Attributes”
necessary in teacher leadership. The third column address-
es the “Actions” that a teacher leader with that attribute
would take to improve teaching and the profession. The
fourth column provides references from the literature that
support each attribute.

I do not consider this an exhaustive list of all the attributes
of a mathematics teacher leader, as I am sure others may
alter it. Rather, this list is my attempt to incorporate my
own thoughts about teacher leadership with the previous
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attributes found in the literature. The inclusion of thirteen
attributes was not intentional on my part, I merely made a
list of the attributes that best described a mathematics
teacher leader and when I finished, thirteen attributes and
actions were the result. Whereas some may see the action 

statements as narrowing, the intention is to offer practical
examples of how each attribute may be enacted in practice.
I see the actions as mere beginnings from which to build 
a longer list and hence a stronger connection between a
general attribute and a concrete action.
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# Attribute Action Literature Support

TABLE 1: Attributes and Actions of Mathematics Teacher Leaders

Mathematical
content expert

Mathematical
pedagogical 
content expert

Cultivates
teacher leaders

Able to look
objectively at
own practice 
and be open 
to change

Gains trust 

Member of 
a learning 
community
(Wegner, 1998)

Teacher continually participates in mathematical
content professional development through
school, district, and local universities.

Teacher continually participates in mathematical
pedagogical content professional development
including lesson study groups as well as collab-
orative observation teams to critically study
practice in constructive ways.

Teacher builds teacher leaders. Just as teaching
has the ultimate goal of making teachers
unneeded, so too does leading have the ulti-
mate goal of making leaders unneeded. 

Teacher participates in teacher research and
lesson study, recognizing that change means
“bumpiness” (Fullan, 2005). Fullan (2005)
used the example of a rock and simple physics:
A rock that is still does not want to move. It
only takes a small bump to roll the rock. Once
the rock is rolling, it does not want to stop.
“Whatever something is doing, it wants to keep
doing” — known as inertia.

Teacher genuinely listens and cares about 
others’ opinions (particularly those in disagree-
ment) of students, colleagues, administration,
and the community. 

Much research (Wegner, 1998) has been 
done recently about professional learning 
communities. Both Barth (2001) and Fullan
(2002) say teacher leadership cannot happen
with individuals; it must happen in groups.
Teachers intentionally join communities of prac-
tice where they discuss classroom teaching
and new strategies. Members of the group
must have varying viewpoints for the group to
be effective as well as a change-oriented rather
than a status quo oriented agenda.
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# Attribute Action Literature Support

TABLE 1: Attributes and Actions of Mathematics Teacher Leaders  (CONTINUED FROM PREVIOUS PAGE)

Believes all 
students can
learn and all
teachers can
teach

Advocate for 
students and
teachers

Mathematics
teacher 
ambassador

Understands
political nature
of classroom
teaching

Capacity to cre-
ate and execute
action plans

Knows where to
look for and
secure funding

Takes risks

Teacher encourages students to enter the
teaching field. In order for all students to know
they can learn, they must see mentors that
have preceded them who have learned and 
succeeded. Teacher cultivates teachers from
within the classroom and community. Teachers
must work with other teachers in the belief 
that teaching practices can improve.

Teacher attends meetings inside and out-
side schools and speaks up when actions 
proposed or taken negatively impact students
and teachers.

Teacher talks about practice in terms that indi-
viduals outside the classroom, school, and
community can understand. Teacher addresses
concerns of the public by talking about what
teachers and students do.

Teacher recognizes that every classroom move
is political. Teacher reads more about political
nature of classrooms (and larger school and
educational field) and carefully observes how
such politics play out.

Teacher develops an action plan when a need
for change is observed. Detailed steps are laid
out and possible roadblocks identified. Proposed
strategies for overcoming those roadblocks
before the action plan begins are included.
Then, the action plan is executed and modified
as the paper world meets the real world.

Teacher is knowledgeable about funding 
opportunities. Teacher leaders must be able to
locate monies and funding agencies to support
proposed plans. Teacher builds and modifies 
a list of funding sources. Teacher talks with 
colleagues, professional organizations, adminis-
trators, and business people to publicize and
increase the list. Teacher helps other teachers
find funding sources for projects.

Teacher tries new projects. Teacher gives 
students the benefit of the doubt, opens up 
the classroom to parents, colleagues, and
mathematics professors. Teacher asks 
students how instruction may be improved.
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Attributes & Actions to Improve Mathematics
Teaching & Learning
In this section, I address the above attributes and what
measures mathematics teacher leaders can take to help
themselves and colleagues improve their teaching to create
a mathematics reform classroom environment. I will use
the phrase mathematics teacher leader at times and simply
teacher leader at other times. It is important to note that I
am always referring to a mathematics teacher leader, but
do feel that many of these comments apply to teacher
leaders in other content areas as well.

First, mathematics teacher leaders are called to be both
mathematical content experts (attribute 1) and mathemat-
ical pedagogical content experts (attribute 2). Mathematics
teacher leaders can mentor teachers in these areas, taking
university classes as well as professional development
courses together. As many researchers have noted (Barth,
2001; Fullan, 2002; Lieberman & Miller, 2004; Miller et al.,
2000), teacher leadership (and I would argue teaching as
well) happens in collaborative groups. I see the role of the
teacher leader to be to learn alongside mentees and col-
leagues. For instance, novice teachers and teacher leaders
could be a part of weekly curricular groups allowing both
to learn more deeply about the curriculum.

Second, I see cultivating teacher leaders (attribute 3) as
one of the most important attributes. Teacher leadership is
about striving for the benefit of the entire organization
rather than an individual (similar to Fullan’s idea of moral
purpose). One person can only teach or lead for so long.
It is the responsibility of that teacher leader to mentor and
develop other teacher leaders. They must share what they
know in order for cultivation to occur. For instance, the
year before a mathematics department chair steps down,
she or he serves as a co-chair with the new department
chair. As co-chairs, the new chair works alongside an expe-
rienced colleague while also bringing new ideas to the role.
Much like the old adage that you learn better when you
teach, I would offer that you learn to lead better when you
teach others to lead.

Next, attributes 4 and 6 call teacher leaders to look objec-
tively at their practice and be members of a learning 
community. Teacher leaders invite teachers into their class-
rooms to observe their teaching, talk about strengths, and
offer suggestions for improvement. For instance, teachers
who are a part of the same curricular groups (mentioned
above for attributes 1 and 2) choose a similar lesson to

observe each other teaching. During the next curricular
group meeting, the focus would be to discuss what every-
one observed. Once teacher leaders open their classroom
for constructive criticism in a spirit of improvement and
quality teaching for students, then other teachers will feel
more comfortable opening their classrooms for the same
practice. Teacher leadership is not about “fixing the broken;”
it is about lifting up and improving all teaching practice.

Fourth, trust (attribute 5) is a foundational piece to
teacher leadership (Miles et al., 1988) and I believe, one of
the most difficult to develop. For instance, before curricular
group members observe one another, they should have a
conversation around the apprehensions members have
about opening their classroom. Although at times dis-
cussing apprehensions may be uncomfortable, the teacher
leader must pursue these conversations. As teachers may
initially feel uncomfortable sharing fears, the teacher
leader generates a list or has members type concerns to
discuss anonymously. To invite colleagues into a classroom
to watch a very public, however very personal practice,
trust must be central to that relationship. Trust in the
sense that the teacher leader is present to genuinely help a
teacher improve instruction for professional development
as well as for the development of the children’s learning in
that classroom. Trust comes in when teachers also recog-
nize that teacher leaders are not only interested in improv-
ing others’ practice, but also their own practice. This
recognition returns to the idea that teacher leadership is
about improving the organization as a whole rather than
simply individuals (Fullan, 2005).

Fifth, teacher leaders must believe all students can learn
and all teachers can teach (attribute 7), advocate for stu-
dents and teachers (attribute 8), and serve as a mathematics
teacher ambassador (attribute 9). In order for teacher
leaders to persist in teaching all students and working with
all teachers, the belief must be present that everyone is
capable of improving. That belief also provides the stamina
teacher leaders need to advocate when they feel their
attempts are failing. For instance, when a teacher is strug-
gling with a class, a teacher leader provides support by
observing and, at times, being an additional presence in
the classroom. If a policy is proposed that will impact stu-
dents, a teacher leader talks with students about the policy
to find out what students think and then shares students’
thinking with colleagues and administrators. As a mathe-
matics teacher ambassador, teacher leaders can explain to
stakeholders outside of mathematics education the impact
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changes may have on students and teachers. For instance,
if a reform-based curriculum is introduced, a teacher
leader talks with students, parents, and the community
addressing questions and concerns using understandable
language devoid of educational jargon.

Sixth, teacher leaders understand the political nature of
the classroom (attribute 10), have the capacity to create
and execute action plans (attribute 11), and know where
to look for and secure funding (attribute 12). These three
attributes affect one another. Understanding the political
nature of the classroom impacts a teacher leader’s ability
to execute an action plan. At times, action plans require
funding. The political nature of the classroom means
teacher leaders foster crucial relationships with students,
parents, community members, and administrators.
Teacher leaders take great care when talking with others,
choosing words wisely, knowing the potential impact of
their statements. A teacher leader may develop an action
plan to make departmental meetings more curricular
based. The first department meeting is devoted to develop-
ing strategies and listing potential challenges in executing
such a plan. The department revisits the action plan
throughout the year to discuss its success and modify if
necessary. If an action plan requires funding, a teacher
leader has a list of potential sources. Teacher leaders build
a list of potential funding resources, such as local profes-
sional organizations as well as more national organiza-
tions, such as NCSM and NCTM. Teacher leaders share
lists of resources with colleagues.

Finally, teacher leaders take risks (attribute 13). These risks
can be in the form of trying out a new curriculum, open-
ing up the classroom for others to visit, critically investi-
gating practice through teacher research, or candidly talk-
ing with students about how instruction may be improved.
For instance, if students are struggling with a mathemati-
cal concept, a teacher leader talks with students, as well as
colleagues, about a different instructional approach they 

think may be helpful and implements the instructional
approach. Discussion and dialogue continue to evaluate
how the approach is working. Another example of a
teacher leader taking a risk may be to enroll in a course in
an unfamiliar area of mathematics. The course may not
only challenge the teacher intellectually, but also remind
the teacher of how it feels to be a student of unfamiliar
mathematics.

Concluding Remarks
In 1983, A Nation at Risk transformed education into a
national agenda with a political nature. The Carnegie Task
Force answered A Nation at Risk with the NBPTS and
NCTM responded to the 1983 report with the Professional
Standards for Teaching Mathematics (1991). Both docu-
ments outlined what teacher leaders should look like and
do. Further research has expanded those initial attributes
and will continue to do so. I have taken the present
research and used it to inform my own list of attributes
and actions creating a profile of a mathematics teacher
leader and how those attributes can help teachers improve
the reform mathematics environment in their classrooms.
Without the guidance of effective mathematics teacher
leaders, reform efforts will be difficult to implement.
Teachers need to work together to fully recognize the
power of reform efforts.

As the field of teacher leadership grows, future research
will add to the existing literature, specifying the difference
and unique attributes of teacher leaders in content areas,
such as mathematics and science. Future research is needed
to help translate current research into more profiles like
the one above. Practicing teachers need to see teacher
leader profiles in practitioner terms (translated from the
research) to enable them to enact the attributes in their
schools and classrooms. And finally, more research is
needed to see how teacher leaders are affecting change in
their schools and how, ultimately, that change translates
into improved student achievement.
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APPENDIX A 

The Five Propositions of the National Board 
for Professional Teaching Standards

Proposition #1: Teachers are committed to students and their learning.
• Teachers recognize individual differences in their students and adjust their practice accordingly.
• Teachers have an understanding of how students develop and learn.
• Teachers treat students equitably.
• Teachers’ mission extends beyond developing the cognitive capacity of their students.

Proposition #2: Teachers know the subjects they teach and how to teach those subjects to students.
• Teachers appreciate how knowledge in their subjects is created, organized and linked to other disciplines.
• Teachers command specialized knowledge of how to convey a subject to students.
• Teachers generate multiple paths to knowledge.

Proposition #3: Teachers are responsible for managing and monitoring student learning.
• Teachers call on multiple methods to meet their goals.
• Teachers orchestrate learning in group settings.
• Teachers place a premium on student engagement.
• Teachers regularly assess student progress.
• Teachers are mindful of their principal objectives.

Proposition #4: Teachers think systematically about their practice and learn from experience.
• Teachers are continually making difficult choices that test their judgment.
• Teachers seek the advice of others and draw on education research and scholarship to improve their practice.

Proposition #5: Teachers are members of learning communities.
• Teachers contribute to school effectiveness by collaborating with other professionals.
• Teachers work collaboratively with parents.
• Teachers take advantage of community resources. (NBPTS, 2005)
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APPENDIX B 

NCTM Professional Standards for Teaching Mathematics

Standards for Teaching Mathematics:
Standard 1 Worthwhile mathematical tasks
Standard 2 The teacher’s role in discourse
Standard 3 Students’ role in discourse 
Standard 4 Tools for enhancing discourse 
Standard 5 Learning environment
Standard 6 Analysis of teaching and learning 

Standards for the Evaluation of the Teaching of Mathematics:
Standard 1 The evaluation cycle 
Standard 2 Teachers as participants in evaluation 
Standard 3 Sources of information 
Standard 4 Mathematical concepts, procedures, and connections 
Standard 5 Mathematics as problem solving, reasoning, and communication
Standard 6 Promoting mathematical disposition
Standard 7 Assessing students’ understanding of mathematics
Standard 8 Learning environments

Standards for the Professional Development of Teachers of Mathematics:
Standard 1 Experiencing good mathematical teaching
Standard 2 Knowing mathematics and school mathematics
Standard 3 Knowing students as learners of mathematics
Standard 4 Knowing mathematical pedagogy
Standard 5 Developing as a teacher of mathematics
Standard 6 The teacher’s role in professional development

Standards for the Support and Development of Mathematics Teachers and Teaching:
Standard 1 Responsibilities of policy makers in government, business, and industry
Standard 2 Responsibilities of schools and school systems
Standard 3 Responsibilities of colleges and universities
Standard 4 Professional organizations’ responsibilities (NCTM, 1991)
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Do you make purchasing decisions? M Yes M No
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