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Lesson Study as an Activity System for Mathematics Teachers

Professional Development
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Abstract:  The purpose of this research was to analyze structure of lesson study as an activity system
for mathematics teacher professional development in schools innovated by lesson study and open
approach. Target group were school administrators and teachers, pre-service teachers and grade 1-6 in
the school project in Chiang Mai. Research data collected from participatory observation through the
processes of lesson study in each school. The research results revealed that lesson study in mathematics
in the project schools has followings the related components of the activity system: subject (teachers and
administrator), object (enhancing students’ leamning quality and teachers’ changing teaching approach),
tools (open approach, problem-solving based mathematics textbooks), rules (rules for school practices in
lesson study processes and open class), community (school lesson study team, teacher network,
supervisors, experts from university and parents) and division of labor (subjects responsibilities, , school
board and local educational service office’s supporting). The findings suggested that lesson study create
sustainable professional learing community as outcome.
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Problem-solving based textbooks

Subject :
Principals / Teachers/ Intemship

Object :
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leaming Mathematics
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professional
development

Community:

Rules : -School community

-School time schedule for planning, Observing -Project schools network

class and reflection
- Regular training workshop
- Open class

-National lesson study community

Division of labour :

- Government support

- University collaboration

- School lesson study team

Figure 1. Activity System of Lesson Study and Open Approach
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Figure 2. Lesson study cycle operated in the project school
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Figure 3. The process of see: Collaborative discussion and reflection on the lesson
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Abstract: The purpose of this research was to analyze the structure of lesson study as an
activity system for mathematics teachers’ professional development in schools innovated by
lesson study and open approach. The target group was school administrators and teachers,
pre-service teachers and grade 1-6 in Chiang Mai target schools. The research data was
collected through participatory observation of the processes of lesson study in each school.
The research results revealed that lesson study in mathematics in the project schools has the
following components related to the activity system: subject (teachers and administrators),
object (enhancing students’ learning and changing teachers’ teaching approach), tools (open
approach, problem-solve based on mathematics textbooks), rules (rules for school practices in
lesson study processes and open class), community (school lesson study team, teacher
network, supervisors, experts from universities and parents) and division of labor (subject
responsibilities, school board and local educations service office support). The findings
suggested that lesson study creates a sustainable professional learning as an outcome.

Keywords: Professional development, lesson study, activity system, professional learning

community
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Introduction reflection on lessons. All primary schools
and most secondary schools use lesson

It is now widely accepted that an study as the foundational rules that are

important element driving the development
of education systems is teacher
professional development. In many
different  countries there is  broad
discussion of the results of testing
students’ mathematical skills, which is
found to be directly related to national
approaches to teacher professional
development. Clarke et a/. (2007) reported
that the Japanese approach known as
lesson study is a school-based professional
development system that has been
employed in Japan for more than 140 years.
Currently, this approach has been
introduced in many countries. Lewis et al.
(2009) studied the general steps of lesson
study in Japan. The steps include joint
lesson planning, observation of lesson
study, discussion of lesson study
observations, improvement (if needed),

teaching of new plans (if needed) and

followed by teachers in order to reach the
teaching targets set out by the school.
Student teachers and teachers that have
just begun to work participate in lesson
study and collaborate with university
professors, expert teachers and officials of
the local educational administration. In the
implementation of lesson study in
Japanese school teachers place value on
task structure and teaching steps, as well
as thinking that emerges from lessons
(Inoue, 2011). The Japanese approach of
lesson study has thus been recognized
internationally as a model for teachers’
professional development training.

In Thailand, the innovation of
lesson study was first introduced in 2002 by
The Center for Research in Mathematics
Education of the Faculty of Education,

Khonkaen University. It then expanded to
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all regions in the country (Inprasitha, 2006).
However, it is still not well understood how
this was carried out. There is still a lack of
theoretical explanation that would allow
the approach to be better understood by
technical learning communities. Engestrém
(1999) introduced the theory of historical-
cultural activities saying, “ This theory will
be an efficient theoretical framework in the
explanation and analysis of methods for

”

classroom collaboration.” As an activity
system, it has various components that are
related internally, such as tools, individuals
consisting of teachers and students,
targets that emerge from lesson study,
community rules and division of labor. For
countries that have started to implement
lesson study, the theory of historical-
cultural activities does not simply play the
role of communication, but is also useful in
the analysis of the components of
education. As an activity system that has
elements that must be researched in the
process of development, analysis of those
elements that are the locus of development
will allow the research of lesson study in
that country to proceed towards
development and the point of future
sustainability.

Understanding and studying the
important points of lesson study will
produce clear directions for improved
teacher professional development in
mathematics through communication of

the constituent elements and their

JCDLQ

significance using an activity system for
people involved at both the implementation
and policy-making levels. The objective of
this research was to analyze the structures
of lesson study as an activity system, using
the case study of schools in Chiang Mai
implementing the method in order to
develop the theoretical standpoint of
lesson study and identify a position from
which lesson study can beneficial within
teacher professional development in
Thailand into the future.

Materials and Methods

Target Group

The target group for this research
was school administrators, teachers,
students in teacher training and students
of schools that are implementing lesson
study and open approach in Chaing Mai
province. This includes Ban Namphrae
School in Hang Dong district, Ban Mae Sa
School in Mae Rim district and Ban Buak
Khrok Noi Community School in Muang
district. The research was carried out in
2017. Informants were divided into two
groups. The first group was school
administrators and teachers in lesson
study teams of the three schools,
amounting to 24 people. The second group
was students second-grade students, as a
case study of the Ban Mae Sa School,

amounting to 25 people.
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Tools Used in the Research

The tools used in this research
consisted of:

- Survey questionnaire on basic
information about the implementation of
lessons study in the school

- Questions for semi-structured
group discussion with school
administrators and teachers in lesson
study teams in each school, developed
according to the conceptual framework

- Questions for semi-structured
group discussion with individual teachers

- Note forms for lesson study
reflection meetings

- Learning activity plan for
mathematics course at primary grade two
level concerning multiplication tables, 10
plans

- Lesson study video protocol,
video and voice recording of lesson
teaching through video and still images

- Note forms for observation of
lesson study for researchers and lesson
study team teachers, used for detailed
recording of events at the point of
observation of lesson study, utilized in
weekly lesson study reflection

- Field note form to record
events from participation in lesson study
processes
Steps in the Research Process

The researchers obtained permission
from the school to collect data and hold

meetings during the data collection period.

Data was collected in each of the
three schools according to the lesson study
process in three phases for 1-2 weeks in
each site. The steps were as follows.

Data collection in the phase of
learning planning: Team participation in the
planning of learning and teaching together
with the teachers. The schools have
defined planning models that are both
official and unofficial, taking 1-2 hours per
week. Voice recording and still photography
were used to document the process each
time.

Data collection during teaching
and observation: The researchers observed
studying processes according to the daily
schedule of classes for 4-5 levels of study
per week. The researchers recorded
teachers’ instruction with video and still
photography, making detailed records of
observation together with the teachers.
After that, the videos were processed to
create a teaching protocol for each level,
assigning codes for each discussion point.
The material was checked for language.

Data collection during reflection of
teaching results: The researchers participated
in the reflection sessions twice for each
school.  The schools organize these
sessions once per week, for 1-2 hours per
session. The researchers made video
recordings and took photos, and detailed
observations were recorded in field

notebooks.
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Data collection from  group
discussions: After reflection sessions at
each school, the researchers held group
discussions using the semi- structured
discussion questions, for approximately 30
minutes.  This was in order to ask
administrators and  teachers  further
questions. Voice recordings were made of
the group discussions, and this data was
organized into a protocol.

Data collection from individual
teacher interviews: The researchers
selected two teachers and one student
teacher from each school for in- depth
interviews.  The interviews used semi-
structured guidelines, and voice recordings
were made of each discussion group. This
data was organized into a protocol.

The research was collected over
the period of May 2016 to March 2017.
Data Analysis

The researchers analyzed the
lesson study system activity innovation and
open- method using component analysis
according to Engestrom (1999) theoretical
framework of cultural history, based on the
data collected through the methods
described above. Each element was
analyzed to demonstrate the
characteristics and roles of each as a
communication tool in the activity system.
These were also analyzed using discourse
analysis of the protocol, together with
analysis of the video data. This focused on

analysis of the speech, non- verbal

JCDLQ

communication and written language use
within the interactions among students, as
well as between students and teachers, in

each lesson and open class.

Results

Analysis of lesson study as an
activity system in teachers’ professional
development

The research covered observation
of lesson study processes, interviews of
school administrators and teachers
involved in lesson study activities in the
target schools. We found that lesson study
is a system concerned with the
professional development of the target
teachers’ group in which lessons are
adapted from various perspectives,
including teaching and student learning
resulting  from teacher involvement.
Moreover, long-term targets include raising
the general quality and success of learning
of the students. The results of the research
show that lesson study is a system that has
two levels.

Activity system at the individual
level

Lesson learning and open class
can be analyzed, defining the various
elements, in order to consider the individual
level dynamics.

Individual refers to faculty and
student teachers who teach in primary year

one. Faculty and student teachers are a
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group of individuals who are close in the
teaching of students.

The target of these individuals is raising the
level of mathematics learning among the
students.

The tools are open class, as a method of
teaching, and mathematics texts that focus
on problem- solving, from the Center for
Mathematics Research, Khon Kaen
University.

Activity system at community level

When considering the activities
that drive lesson study from the bottom-up,
there are several tools that play an
important role in the implementation of
these innovations.

Rules include assignment of study
planning days, assignment of classroom
time for observation by teacher peers,
assignment of weekly reflection sessions,
organization of lesson study open sessions
at the end of the term, participation in
various practical trainings and activities to
open lesson study at the national level
organized by the project.

Community refers to two levels in
the activity system, consisting of:

The school- level community
includes the community of the school
administrators and teachers that form the
lesson study team, the community of
teachers and school staff, student
teachers, managers and regional education
administration staff, parents  and

committee of the educational institution.

This community works at the school level.
The teachers and members in the lesson
study team spend quite a bit of time
together on a daily basis discussing
teaching plans, exchanging ideas on
teaching materials, approaches to solving
students’ problems, organizing teaching
materials together, observing classes
together and joining in reflection sessions.
At the same time, teachers who do not
participate in the lesson study often
provide support to the lesson study team in
the creation of teaching materials or
preparations for holding activities.

Regional and national level
community includes networks of higher
education experts, graduate- level
researchers,  networks  of  regional
educators from the Northern region,
networks of administrators in the Northern
region and national level, networks of
teachers in the Northern region, and offices
of committees for higher education and
primary education. The community at this
level plays a role in setting policy and
making plans, participating in meetings and
carrying out projects and observing
activities in schools. Teacher networks
often exchange experience and wisdom
about various aspects of teaching.

There are many levels to the work
tasks related to lesson study, including
government agency level and level of
supporting institutions in the university.

Work at this level is divided between
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monitoring and evaluation roles of external
specialists. Work at the school level is
divided between work tasks of the annual
school year cycle, coordination with
external actors, support from teachers that
are not in the project and teaching
responsibilities.

The relationship between individuals
and individuals’ targets (raising the level of
student learning) in this lesson study
activity system is  coordinated by
communication at the individual level,
including various means of communication
such as open class teaching methods and
English- language versions of Japanese
mathematics texts. At the community level,
this is done through rules, the annual
school cycle and the communities. These
communities come from various levels and
are composed of teacher communities
involved in the project, teacher
communities in the school and teach peer
communities and administrators at the
regional and national level. These often use

the opportunity of the open class lesson

JCDLQ

study to share experience. Moreover,
lessons study will not function if there is no
coordination between teachers who are
directly involved in the development of
students and the labor sector. There are
many levels of labor that are involved in the
mathematics lesson study, from labor of
the education teams in the first year of
primary education, labor of the community
at the school level that is involved in the
annual cycle of school activities, as well as
labor that results from policy and budget
support from the offices of higher
education and primary education. The
operations of the Center for Mathematics
Research and the Project to Develop
Higher Thinking in Mathematics for
Students of the Northeast of Khon Kaen
University, and the Department of
Mathematics of the Faculty of Education in
Chiang Mai University are also part of these
labor communities.  The relationships
between the elements of the lesson study

activity system are shown in Figure 1.
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Tools:

Open approach,

Problem-solving based textbooks

Subject:
Principals / Teachers/

Internship students

Object:

Enhancing Outcome:

students’ learning :> Mathematics
teacher

professional

development

Rules: Community:

- School time schedule for planni
Observing the class and reflection
- Regular training workshop

- Open class

- School community
- Project schools network

National lesson study community

Division of labor:
- Government support
- University collaboration

- School lesson study team

Figure 1. Activity System of Lesson Study and Open Approach

Collaboratively

Lesson study cycle

Collaboratively

See

N

Collaboratively
Do

Figure 2. Lesson study cycle operated in the project school

Characteristics of application of
lesson study for teachers’ professional
development

Figure 2 shows the lesson study
cycle, which is in line with the
characteristics of the lesson study cycle of

Inprasitha (2011). The lesson study team in

the case study was similar to the schools,
as can be considered as a guideline for the
implementation of the lesson study and
open class interventions. There are three
main activities in this model, including join
planning of learning, teaching and

observation of lesson study and reflection
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on learning management. Details are
presented below.
Joint planning of learning

The lesson study teams often get
together to create learning plans after class
every day, between the time of 15:00-17:00.
This planning occurs in an informal and
simple way, with the student teachers
introducing what they taught that day and
what they plan to teach the next day. They
use information from the teaching plans
and the writings of the student from the
previous sessions as a point of reference.
Then the mentoring teachers will introduce
their ideas about what the students have
done in their work, after which the teams
consider the pages from the textbook to be
taught and how this should be integrated
into the activities that will be introduced in
the next session that they are planning.
This also includes discussion of what tools
or methods should be employed to achieve
the student learning goals for that material.
The members help each other in the
consideration of the main issues of the
learning plans according to the thinking of
the open class approach. For example, they
cover issues about the learning targets,
learning outline and problem situations, the
level of learning activity to be taught,
including teachers’ roles and student
expression, in response to the instruction
of the activities.  This also includes
anticipation of student thinking in problem

solving. In this way the team members help
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each other create teaching materials as the
go through the planning process on the
board.
Teaching and observation of lesson
study

Each  school establishes a
schedule for lesson study observation, so
that each teach has an opportunity to
observe the teaching of others. Normally,
lesson study observation will be attended
by the school director, teachers in the
lesson study planning team, researchers
and research assistants. In some cases, a
specialist from the project will join. Each
session is documented with photos.
Everyone knows ahead of time what issues
in the plan are being discussed, and each
participants makes their own observation
notes in their lesson study observation
notebooks. The lesson study teaching is
done according to the open class method,
which has the following steps: introduction
of close- ended problem, student self-
learning, discussion and comparative
exchange of ideas in lesson study, and
summary of lessons learned from
connection of mathematics ideas in the
lesson study. The open method in this
lesson study activity is something that the
teachers have planned in advance. The
researchers could observe clearly that the
participants had different observations,
and were searching for points of

observation that were relevant to the
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learning targets of the session and the
expected student responses.
Reflection on learning management
The school has decided
Wednesday or Thursday, after class, of
each week to be the day and time for
weekly reflections on learning. The
members participating in the reflection the
university directors who lead and direct the
reflections. The lesson study team of the
primary 1-6 grades all do their reflections
together. The outline of the reflections for
each grade are: thinking back to reflect on
the studying that they have observed over
the week to find the points of adjustment.
At each session, those people giving
reflections for each grade usually raise a
number of issues that might include to
what degree the learning targets were met
from that person’s perspective, clarity and
language used in the instructions for each
activity, strategic thinking in problem
solving of students, appropriateness of
materials and  equipment in  the

management of the learning activity and

those instruments used to expand the
thinking of the students. In the teachers’
and observers’ reflections, they often refer
to the writings of the students, bringing the
work of the students to introduce.
Researchers, research assistants and
project experts often give their reflections
in the form of recommendations about the
key mathematic ideas of the students that
arise in the lessons, as well as level of
learning and teaching in the activity and
expansion of students’ thinking to allow
students to learn more from each other
through discussion and comparison. The
reflections usually do not include
discussion of perspectives about the
teachers directly, which means that the
atmosphere of the reflection sessions is
relaxed and fair, with a feeling of
friendliness and respect. This encourages
people to be willing to share their
reflections with each other. Figure 3 shows

the atmosphere of the study plan reflection

sessions.

Figure 3. The process of see: Collaborative discussion and reflection on the lesson
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Discussion

The analysis of the activity system
in lesson study at the schools in the case
study area found a wide range of issues
that influence the lesson study’s ability to
result in  teachers’ professional
development. The factors of the activity
system of lesson study result from the joint
understanding within the community. This
is in line with the research of Potari (2013)
and Engestrém (2001) which demonstrated
the expansion of the teachers’ scope of
collaborative work to develop teaching.
These factors must be specified and
divided in detail by area so that location of
development can be identified. Moreover,
the research showed that the elements of
the lesson study activity system arose from
the drive towards change in methods of
implementation regarding the teaching,
and the raising of the level of mathematics
learning at the level of success and
processes connected to success and actual
implementation. This is in line with the
research on development of community
learning processes conducted by Jaitae
et al. (2016), where perspectives on the
development of community learning
connects with theoretical knowledge and
cooperative understanding in the
implementation activities of the
community.

The use of the lesson study

innovation enables development and

JCDLQ

change of mathematics class in a concrete
way, particular with regards to shifting from
teaching that simply tells students
something, to learning based in problem
solving. This is in line with the research of
Isoda (2010), which showed that lesson
makes teachers aware that learning based
in problem solving will increase awareness
of students’ mathematical thinking. This is
also connected to teachers’ instructional
methods that will lead to sustainable
change in lessons. These are the result of
lesson study system activities, to prepare
teachers to change their understanding of
the mathematics as well as teaching itself.
Moreover, the learning processes of the
students are varied and produce learning in
teacher professional development. This is
in line with the research of Lim et a/. (2016)
and Inprasitha (2006), which show that
lesson study helps teachers be careful
about surveying the learning of students
and can change attitudes about
professions. It also prepares them for
change. At the same time, the research also
showed  that
development in capacity for higher
thinking, which is a skill for the 21st

century, in the sense of having critical

students experience

thinking, as well as problem solving skills,
communication, creativity and innovation.
Moreover, it enhances cooperation. Lesson
study activity systems that resulted from
the analysis also show that communities of

professional learning are created, not only
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at the level of the school, but also as large-
scale teacher communities at the provincial
and regional level as well. These are the
result of teachers sharing targets. Itis also
the raising of the level of mathematical
skills of students and the effort to search
for practical and adaptable ways of
teaching. These findings are in line with the
research of Lewis et a. (2009), which
researched with American teachers and
demonstrated that strong communities of
professional  learning  were  created
together with sharing of practical teaching
experiences in public areas. Good
collaboration at the regional level was

achieved as well.

Conclusion

Lesson study is an activity system
for teachers’ professional development.
One of the aims is to adjust the lessons
based on multiple perspectives, in terms of
teaching and learning processes of the
students as a result of teachers’
collaboration. Moreover, there is a long-
term aim of raising the general level of
success of the students. The lesson study
activity system manifests results at the
level of individual that is student teachers
and school administrators. The individual
aims are to raise the level of mathematics
learning for the students. The tools are the
open class method and mathematics texts
from Japan.  Activity system at the

community level consists of various rules

and guidelines that facilitate the work of
the teachers. The research also found that
two types of communities are present in
the activity system that is communities at
the level of the school and communities at

the regional level.

Acknowledgements

This research was supported by
the Center of Excellent for Mathematics,
Office for Higher Education, Bangkok.

References

Clarke, D. C., Mesiti, C. O’Keefe, L.H. Xi.,
Jablonka, 1. A. C. Mok, and Y.
Shimizu, 2007. Addressing the
challenge of legitimate international
comparisons of classroom practice.
International Journal of Educational
Research 46(5): 280-293.

Engestrom, Y. 1999. Expansive visiblization
of work: an activity - theoretical
perspective. Computer Supported
Cooperative Work 8(1-2). 63-93.

Engestrom, Y. 2001. Expansive learning at
work: Toward an activity theoretical
reconceptualization.  Journal of
Education and Work 14(1): 133-
156.

Inoue, N. 2011. Zen and the art of neriage:
Facilitating consensus building in
mathematics  inquiry  lessons
through lesson study. Journal of
Mathematics Teacher Education
14(1): 5-23.

686 | Strategic Plans to Enhance Health, Sanitation and Environmental Capacity of Local Administrative
Organizations in Chiang Mai Province in the Formation of the ASEAN Community



Inprasitha, M. 2006. Open-ended approach
and teacher education. Tsukuba
Journal of Educational Study in
Mathematics 25: 169-177.

Inprasitha, M. 2011. One feature of
adaptive lesson study in Thailand:
Learning unit. Journal of Science
and Mathematics Education in
Southeast Asia 34(1): 47-66.

Isoda, M. 2010. Lesson study: Problem
solving approaches in mathematics
education as a  Japanese
experience. Procedia - Social and
Behavioral Sciences 8:17-27.

Lewis, C.C., R.R. Perry and J. Hurd. 2009.
Improving mathematics instruction
through lesson study: a theoretical
model and North American case.
Journal of Mathematics Teacher
Education 12(4): 285-304.

JCDLQ

Lim, C.S., L.K. Kor. and H.M. Chia. 2016.
Revitalising mathematics classroom
teaching through Lesson Study
(LS): a Malaysian case study. ZDM:

The International Journal
Mathematics Education 48(4); 485-
499,

Potari, D. 2013. The relationship of theory
and practice in mathematics
teacher professional development:
an activity theory perspective.
ZDM: The International Journal
Mathematics Education 45(4): 507~
5109.

Jaitae, J., S. Rattanapunya, R. Tamjun, S.
Sangwong and P. Ausajai. 2016.
The  development  community
learning process for cultural health
promotion: A case study Li
watersheds, Lamphun province.
Journal of Community Development
and Life Quality 4(2): 284-296.

Volume 6 No. 3 September - December 2018 | 687



	10
	10ENG

