
ABSTRACT
This project extended a new initiative at OISE’s Institute of Child Study

Laboratory School for the enhancement of the teaching and learning of

mathematics through the practice of Japanese lesson study. Lesson study is a

form of professional development practised in Japanese schools in which

teachers jointly plan, observe, and discuss lessons in a cycle of instructional

improvement. In the present study we investigated the potential of lesson

study with broadened populations: (a) Within the Laboratory School, we

extended the membership of the lesson study groups to include specialty

teachers; (b) in the MA program in Child Study and Education, we included

a formal study of lesson study; (c) in the broader community, we provided

models for interested administrators and teachers from local school boards.

Ten new mathematics lessons were designed and implemented with the result

that both teachers and MA teacher candidates made strong gains in their

mathematics knowledge, and there is evidence that students in these

classrooms also made gains in their understanding of various mathematics

topics. The addition of lesson study in the MA mathematics education

courses has been successful and has become a model for teaching MA

courses in other subject areas. Finally, the enthusiastic participation of

teachers, consultants, and principals from the Toronto District School Board

has enabled the planning of future extensions of lesson study in 2007–08 to

inner-city classrooms.

OBJECTIVES 
•  Teacher development: To assess the effectiveness of lesson study as a

support for teachers in gaining a deeper understanding of the mathematics

topics in the elementary school curriculum, and to extend the school

practice of Japanese lesson study to include specialty teachers 

•  Masters student development: To develop and assess the effectiveness of

new models for incorporating Japanese lesson study in courses for teacher

candidates

•  Outreach: To experiment with finding effective ways of collaborating with

district school boards in the use of Japanese lesson study 
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Developing teacher expertise in mathematics teaching remains

a persistent challenge in university departments of education

(Ball et al. 2001). Teachers require a profound knowledge of

mathematics in the curriculum and an understanding of the

ways that students learn mathematics. However, proficiency

in mathematics teaching also entails skills in designing

instruction, and in assessing how particular designs play out

and impact on students’ learning (Ball & Bass, 2000;

Shulman, 1987). In recent years North American educators

have looked to lesson study, a form of professional

development developed and practiced in Japan, as a possible

support for fostering improvements in mathematics teaching

and learning (Lewis & Tsuchida, 1988). 

Briefly, lesson study is a professional development process

that involves joint research and lesson planning under a

common goal, where teachers engage with one another in

designing, implementing, observing, and reflecting on

“research lessons.”  In lesson study, teachers work

collaboratively to (a) formulate specific goals for student

learning, and form hypotheses about instructional activities

that will support these goals; (b) plan, conduct, and observe

research lessons; (c) observe student learning, engagement,

and behavior during the lesson; and, (d) discuss and revise the

research lesson, and the approach to instruction, based on

these observations. 

Through the process of lesson study, teachers are presented

with unique opportunities to reflect on their teaching and

student learning. Such goals for mathematics teaching have

been well articulated in the National Research Council (2001)

report, Adding it Up: Helping Children Learn Mathematics.

However, while North American researchers and practitioners

have embraced the potential of lesson study as a support for

enhancing mathematics teaching, they are still in the early

stage of learning how this process can be adapted for, and

used by, North American educators (Fernandez et al., 2001).

There is consensus among lesson study theorists and

practitioners on the need to establish a shared knowledge

base of lesson study cases in order to increase understanding

of the mechanisms in lesson study that support learning

(Hiebert et al., 2002, 2003; Lewis et al., 2006). 

During the past two years the teachers at the Laboratory

School at the Institute of Child Study at OISE, University of

Toronto have been experimenting with the use of lesson study

to achieve the two goals of enhancing the teaching and

learning of mathematics, on the one hand, and contributing

to the general educational knowledge base, on the other. In

the first year of their work, the classroom teachers from the

Laboratory School carried out two successful lesson study

cycles and found that the process significantly enhanced

teachers’ knowledge of the mathematics content of the topics

covered. 

In the current year, we expanded our lesson study practices to

include a broader population of participants, including

specialty teachers. We also experimented with new models

and designs for adapting lesson study as part of the Initial

Teacher Education MA program in Child Study and

Education that is housed in the Institute of Child Study

building. In addition, we included an outreach focus, by

investigating effective ways of collaborating with local school

boards in the use of lesson study at a district level. 

Lesson study typically involves a cycle of steps and processes.

The section that follows contains details of these steps and

the various aspects of this research.   

STAGES OF THE PROJECT 
October to mid-November: Identifying mathematics

content, conducting research, and designing instructional

unit and research lesson 

On Wednesday afternoons during a four-week period,

classroom teachers, MA teacher candidates placed in these

classrooms for their second year practicum (interns), and

specialty teachers met to select themes and content areas of

interest for the lesson study. Two teacher teams were

established, and two related topics were selected. The

primary-grade team chose to investigate and design lessons

for the development of young students’ learning of

subtraction word problems. The topic selected by the junior-

grade team was on multiple methods for long division. In
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Lesson study is a collaborative, professional

development process—developed in Japan—in which

teachers jointly plan, observe, analyze, and refine

actual classroom lessons. Their focus throughout this

process is on making their lessons more effective and

improving student thinking. 



preparation for the lesson design, both groups engaged in

researching their chosen topic through reading developmental

mathematics literature and also designing and conducting

interviews to probe students’ informal knowledge of the

topics to be taught. Both the readings and the results of the

interviews directly influenced the overall design of the

instructional unit. Over the course of the next three weeks,

both teams of teachers engaged in a number of classrooms

teaching trials and revisions of both the research lesson and

the unit as a whole.  

November 28: Full day public lesson presentation and

debriefing  

The public lesson day was attended by the entire school staff

and invited guests –consultants, teachers, and principals and

members of the math education research community. Each

visitor or observer was given a full lesson plan for each of the

research lessons, as well as a detailed list of observation points

chosen by the teacher teams as a guide to assess students’

responses and learning while each research lesson was taught. 

The debriefing session began after the teaching of the two

lessons. Typically, debriefing sessions followed a set order of

speakers—beginning with comments by members of the

individual teacher teams, followed by reactions of the

observers, and concluding with presentations by invited

discussants. The discussants not only provided analyses of the

lessons from the broader perspective of the math education

community but also offered specific suggestions for further

revisions and improvements. The presentation day ended with

each teacher team meeting to make final revisions to their

lessons, with the idea of implementing the revised lesson

during future mathematics classes.  

January to end of March: Second iteration of the lesson

study cycle 

Starting in mid-January, the teachers and specialty teachers in

the Laboratory School engaged in a second cycle of lesson

study. The topics selected were fraction operations in the

junior grades, and proportional reasoning in early-years

classrooms. In this second iteration, five new lessons were

designed and presented.   

January to April: Implementation in the mathematics

methods course

A central goal of this project was an evaluation of the

potential of lesson study in pre-service teaching, specifically in

the Child Study and Education MA program. As an

introduction, the teacher candidates read informative and

critical readings on lesson study. Next, groups of five teacher

candidates chose mathematics topics for their lesson study

investigation. Then they engaged in the same cycle of lesson

study activities described above. Finally, teacher candidates

submitted detailed papers in which they described the process

they had engaged in: they presented both the design and

results of classroom interviews they had conducted, and a full

breakdown of lessons they had designed and taught, plus a

substantial section on their reflections on the process.  

DATA COLLECTION AND ANALYSIS
The data, collected from diverse sources, supported 

specific areas of investigation. Data analysis was grounded

in methods of design research (Kelly & Lesh, 2000) in 

order to track the development of different learning

communities—children, teachers, teacher candidates, and

the researcher.  

Focus on teacher engagement and mathematics 

learning

All of the teacher meetings were videotaped and transcribed

in order to track the development of teachers’ content

knowledge of specific mathematics topics. Selected transcripts

of teacher meetings and debriefing sessions were coded and

analyzed for the participants’ use of mathematical language;

videotape transcripts were also used to track teachers’

engagement with the process. Effectiveness of the lesson design

was analyzed through comments and reflections of discussants

and outside researchers. In addition, in selected lessons the

learning gains of the children were analyzed by comparing

informal pre- and post-lesson assessments that had been

designed and conducted by members of the teacher teams.   

Focus on master’s students and lesson study

The methods of analysis used to track the development of

teacher candidates in the MA program were similar to the

methods used to assess the success of lesson study for

teachers. However, in addition, each of the teacher candidates

teams produced a scholarly paper analyzing the processes and

products of their work. As part of their general feedback and

evaluation provided to the university at the end of the term,

teacher candidates also rated the inclusion of lesson study in

their program. 
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IMPACT
The overall impact of incorporating Japanese lesson study

was strong. Gains in mathematics learning occurred as a

result of the use of lesson study, on the one hand, and the

production of artifacts, on the other. Following is a brief

discussion of the impact and potential of lesson study for

teacher candidates and the broader education community, and

also some challenges.  

Gains in mathematics knowledge 

1.  Teacher learning. Teacher self-reports indicated that the

lesson study process made a significant impact on

teachers’ mathematics knowledge and interest. Analysis of

all discourse at teachers’ meetings and debriefing sessions

revealed that teachers’ abilities to use mathematical

language increased significantly over the course of the

year. Specifically, teachers gained a new depth of

knowledge of the different content areas that were the

focus of each lesson study project. For example, as a result

of the research and lesson design for fraction teaching,

teachers progressed from a limited understanding of

fractions as primarily parts of wholes to a broadened

understanding of fractions as operators, quotients,

measures, and ratios.  

2.  Masters’ students learning. As a result of the inclusion

of lesson study, teacher candidates participating in the

mathematics methods course showed the same kinds of

gains in knowledge of mathematics as the teachers did.  

3.  Children learning. The assessment of student learning

was not central to the research design. However, changes

in students’ knowledge of mathematics was tracked

through a comparison of student performance on

assessments, made prior to their engaging in the research

lessons, with their behaviour during the lessons and

samples of their written work. For example, one result of

a series of grade three lessons, which introduced students

to fraction operations, was that the children developed a

deeper and more intuitive understanding of the

proportional relationships between fractions, and they

became more flexible in the ways that they thought about

fractions. Impressively, not only were these young

students able to multiply fractions—a skill that is not

taught until fifth grade—but also they were able to move

back and forth between fractions with different

denominators.

Production of artifacts 

1.  The creation of lessons for dissemination. During this

research project, the Institute of Child Study (ICS) lesson

study community created ten highly successful lessons on a

range of mathematics teaching and learning topics:

geometry, mathematical functions in elementary school,

subtraction word problems for kindergarten children,

proportional reasoning activities for children across the

grades, and multiplication and division of fractions in the

junior grades. These carefully designed lessons, adapted

for students in different grade levels, have become part of

a new series of lessons for the teaching and learning of

mathematics in the Laboratory School. It is also planned

that these lessons will be published in a volume on lesson

study that is currently being developed.  

2.  Presentations and publications. The teachers in the lab

school have prepared talks and made presentations about

their work in lesson study at a number of scholarly

conferences. In addition, two journal articles have been

prepared and submitted to scholarly journals. Finally, we

believe that our work has indeed contributed to the

knowledge base of the mathematics education research

community.  

Challenges

While overall the process went exceptionally well, there 

were times during the lesson study project when the teachers

felt overburdened with the challenges of finding sufficient

time for all of the meetings that were required to design 

the lessons and to conduct research on the students’

initial understandings. Another challenge—unanticipated—

was that even in the setting of the Laboratory School where

teachers are accustomed to having their teaching observed,

many teachers were reticent to volunteer to teach the public

lessons. In addition, since our mandate is one of scaling up to

include a more widespread use of lesson study, a challenge

anticipated in other settings is the lack of expertise in the

guidance and facilitation of the lesson study process. In the

case of this project, an experienced mathematics educator 

was available to consult with the teachers and to guide them

in gaining expertise in selected mathematics content areas. 

In most school settings, this kind of support is difficult to

arrange.   

16 | Initial Teacher Education



IMPLICATIONS FOR TEACHER EDUCATION
One of the most significant findings of this research was the

power of employing Japanese lesson study in the two required

math education graduate courses that are part of the syllabus

for the MA program in Child Study and Education. Firstly,

through the rigorous process of lesson design that is part of

Japanese lesson study, the MA teacher candidates were able

to design lessons that were highly effective. In fact, two of the

lesson designs have been submitted as parts of articles to

professional education journals. Secondly, the teacher

candidates in these classes appreciated the unique blend of

research and practice offered by the study and

implementation of lesson study. To date, lesson study is

practised primarily by teacher groups. However, the results of

this study on the use of lesson study in pre-service classrooms

have made a contribution to the general education

community. 

NEXT STEPS AND NEW QUESTIONS
In the coming year, we will turn our attention to expanding

lesson study into the broader educational community. Pairs of

teachers from the lab school will become facilitators of lesson

studies that will be conducted in ICS research partner schools.

For two months teachers will travel to these schools to

participate in weekly meetings. During these sessions the ICS

teachers will not only teach the principles of lesson study but

also support teaching staff in these schools in conducting

their own lesson studies. Graduates of the ICS Masters of

Education program will spearhead a second initiative: a

number of graduates have expressed interest in carrying on

the lesson study work in their new schools. This work will

also be supported by ICS.
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