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CONTENIDO

comunicar experiéncias de variados Grupos de Estudos e Pesquisas, com formacdes de
professores que ensinam matematica em todos os niveis educacionais, conduzidas sob as
premissas do Lesson Study.

Lesson Study é um processo de formacéo de professores da educacdo basica, originada
no Japdo no final do século XIX e desenvolvida ao longo do século XX, que atraiu a aten¢do de
educadores matematicos de diferentes nacionalidades, desde os anos finais do século XX, como
um meio de estruturar acdes docentes voltadas para melhoria da qualidade do ensino de
conteudos curriculares e da aprendizagem de alunos da educacéo béasica. A expansao e a difuséo
do Lesson Study fora do Japdo, como forma eficaz de formacdo inicial e continuada de
professores de Matematica, foram experimentadas e intensificadas a partir das acGes
investigativas realizadas em paises asiaticos.

Uma das primeiras iniciativas para além das fronteiras japonesas foi a publicacdo do
livro Japanese Lesson Study in Mathematics: Its impact, diversity and potential for educational
improvement, de Isoda, Stephens, Ohara e Miyakawa (2007), uma traducdo para a lingua inglesa
do original publicado em japonés no ano de 2005, que apresentou uma coletanea de artigos que
buscam esclarecer o significado de Lesson Study como uma atividade de pesquisa da aula, sua
trajetoria histdrica no Japao, seus diversos aspectos que impactam os programas de formacéao de
professores, os processos de desenvolvimento de curriculos e o aperfeicoamento dos professores
na arte de ensinar. Do mesmo modo, esse livro registrou acfes de cooperacgdo internacional por
meio de diferentes experiéncias que mostram a difusdo do Lesson Study fora do Japdo. A versdo
em lingua espanhola El Estudio de Clases Japonés em Matematicas: Su importancia para el
mejoramiento de los aprendizajes en el escenario global, de Isoda, Arcavi e Mena-Lorca (2007),
ampliou o registro e a socializacdo de seu desenvolvimento em diversos paises, sem, no entanto,
atender de forma plena aos pesquisadores e professores no Brasil, devido as restri¢fes de acesso
aos textos em outro idioma.

E nesse sentido que esta edicdo temética da Revista Paradigma traz 16 artigos que
discutem aspectos fundamentais de sua criacdo e experiéncias representativas de seu
desenvolvimento em paises da Asia, da Europa e das Américas, visando ampliar o conhecimento
do Lesson Study com registro de experiéncias brasileiras de desenvolvimento dessa metodologia
em varias regides do pais, ao lado de investigadores estrangeiros que destacam a compreensédo

e a producdo de conhecimentos de professores em diferentes espagos de atuacédo profissional. O
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intuito € contribuir com a formac&o inicial e continuada de professores, bem como com o ensino
de matemaética em todos os niveis de ensino.

Este volume tematico instiga todos a pensar em acdes de, com e para professores por
diferentes lentes tedricas e praticas, algumas ressignificacdes da propria identidade profissional
e grupal de forma a (re)construir estratégias para a promocao de mudancas e melhorias nas
formas de ensinar e de aprender nos dias atuais, a iniciar pelo artigo de Isoda e Baldin. Esse
artigo apresenta a natureza do LS japonés que impacta a educacdo desde sua origem,
especialmente na educacdo matematica e na formacao de professores, aprofundando a histéria
da sua evolug&o ao longo do século XX com andlises criticas sobre diferentes etapas que foram
desenvolvidas no Japdo até os tempos atuais, quando é considerado um conceito importante em
diversos temas de pesquisa na educacdo matematica, especialmente nas concepcdes sobre o
ensino e aprendizagem da matematica na educacdo basica. O volume segue com contribui¢fes
de alguns paises que receberam a influéncia da disseminacdo do LS, por meio de projetos de
colaboracdo internacional. Cheah discute implicacbes do Lesson Study aprimorado e
reconceituado em um projeto comunitario de aprendizagem na Malasia. Huang, por sua vez,
trouxe um retrato holistico sobre acdes histdricas e culturais do Lesson Study levado a efeito
com professores chineses em comparagdo com o modus vivendi japonés. Lewis e
Colaboradores descreveram projegdes e desafios da experiéncia de implantacdo nos Estados
Unidos de um tipo de aprendizado profissional implementado no Japdo por meio de um site
amplamente utilizado por educadores japoneses. Estrella e Olfos apresentam a percepcao de
professores e formadores de professores sobre a utilidade e relevancia do Lesson Study a partir
de 16 itens.

Na sequéncia, Baldin, Silva e Felix destacam uma experiéncia de pesquisa que levou a
implementacdo de grupos de estudos & luz do Lesson Study com apoio da gestdo estadual
educacional de S&o Paulo. Souza apresenta e discute 0 movimento de transformacdo da
identidade profissional de membros do grupo de estudos que lidera em meio aos encontros para
planejamento de aulas sob os principios do Lesson Study. Adiante, Souza, Rodrigues e Amaral
discutem as principais contribuicGes, limitagOes e desafios de professores em formacgdo nos
diferentes conteldos matematicos e pedagogicos a luz do Lesson Study. Ponte e
Colaboradores salientam a aprendizagem de futuros professores em formacdo sobre

conhecimentos didaticos em um intercambio de trés universidades de Portugal e Brasil. Maia e
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Fiorentini desejaram conhecer e discutir as aprendizagens conceituais e didaticas focadas no
estudo do sentido de nimero em uma formagé&o orientada pelo Lesson Study.

Curi, Martins e Borelli evidenciaram a importancia do Lesson Study como
metodologia que congrega pratica e teoria, tendo em conta as especificidades da escola, 0s
conhecimentos matematicos e pedagdgicos dos professores. Bezerra, Caetano e Morelatti
estudaram as potencialidades de aspectos tedrico-praticos do Lesson Study na formacéo inicial
de professores de Matematica no contexto brasileiro do Programa Institucional de Bolsas de
Iniciacdo a Docéncia. Richit e Colaboradores investigaram o0 apoio do Lesson Study a
influenciar a interpretacdo e abordagem de tarefas mateméticas de Célculo. Macedo e
Colaboradores discutem os conhecimentos matematicos e da préatica letiva observados por uma
professora de matematica nos momentos de reflexdo pos-aulas ministradas por futuros
professores de uma instituicdo de ensino superior. Arzarello e Colaboradores relatam o
percurso do trabalho de alteragbes do Lesson Study da cultura oriental para a italiana por meio
da abordagem da Transposicdo Cultural. Font, Calle e Breda explicam o uso de Critérios de
Adequacdo Didatica e Lesson Study na formacdo de professores de Matematica na Espanha e
Equador.

Finalmente, o volume tematico Lesson Study no Ensino de Matematica:
Contribuicdes da Formacéo Japonesa em Diferentes Paises é bem-vindo, pois foi escrito por
pesquisadores com diferentes experiéncias, vivéncias e nacionalidades na pesquisa educacional
e com reflexdes e exemplos de diferentes ordens e dimensdes. Desejamos que a leitura dos 16
artigos cative e inspire os leitores, e que os deixe com vontade de experimentar o Lesson Study
em toda sua poténcia para e com professores.

Il SILSEM ,

SEMINARIO 17,1819 %%
INTERNACIONAL DE Maio %} \/ o

LESSON = e
STUDY EVENTO ON-LINE™ & :

NO ENSINO DE Gratuito
MATEMATICA

https://www.even3.com.br/iisilsem/
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Abstract

This article aims to present a text summarizing the main aspects and details of the Japanese
Lesson Study, which has been systematically disseminated to countries outside Japan since
2006, and after the publication of a book in English in 2007. The purpose of offering a text, in
Portuguese, is to facilitate students” and teachers” access to knowledge about Lesson Study-LS
and its importance for the teaching and learning of mathematics. The article presents the origins
and role of LS throughout the century in the teaching of mathematics in Japan, discusses its
impact on curriculum development in Japan in the past and today, the importance of LS for
teacher education, the structure of LS activities, the Problem-Solving as a central concept for
developing the mathematical thinking in the activities of LS, and makes some considerations of
the recent movement of diffusion of LS.

Keywords: Origin of Lesson Study. Mathematics Curriculum Development. Mathematical
Thinking. Teacher Knowledge. Problem-Solving.

Estudio de Clases Japonés, su Naturaleza y su Impacto en la Ensefianza y el Aprendizaje
de las Matematicas

Resumen

Este articulo tiene como objetivo presentar un texto que resume los principales aspectos y
detalles del Estudio de Clases Japonés, que se ha difundido sisteméaticamente a paises fuera de
Japon desde 2006, y después de la publicacién de un libro en inglés en 2007. El propoésito de
ofrecer un texto, en portugues, es facilitar a los estudiantes y profesores el acceso al
conocimiento sobre Lesson Study-LS y su importancia para la ensefianza y el aprendizaje de las
matematicas. El articulo presenta los origenes y el papel de LS a lo largo del siglo en la
ensefianza de las matematicas en Japon, discute su impacto en el desarrollo curricular en Japén
en el pasado y en la actualidad, la importancia de LS para la formacion del profesorado, la
estructura de las actividades de LS, la Resolucion de Problemas como un concepto central para
desarrollar el pensamiento matematico en las actividades de LS, y teje consideraciones del
reciente movimiento de difusion de LS.

Palabras clave: Origen del Estudio de Clases. Desarrollo curricular en matematicas.
Pensamiento matematico. Conocimiento del profesor. Resolucion de problemas.
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Lesson Study Japonesa, sua Natureza e seu Impacto no Ensino e Aprendizagem da
Matematica

Resumo

Este artigo tem como objetivo apresentar um texto resumindo 0s principais aspectos e detalhes
da Lesson Study japonesa, que vem sendo sistematicamente divulgado para paises fora do Japéo
desde 2006, e apos a publicacdo de um livro em inglés em 2007. O propdsito de oferecer um
texto em portugués é facilitar aos alunos e professores o acesso ao conhecimento sobre a Lesson
Study-LS e sua importancia para o ensino e aprendizagem da matematica. O artigo apresenta as
origens e o papel de LS ao longo do século no ensino de matematica no Japéo, discute o impacto
da mesma no desenvolvimento curricular no Japdo no passado e hoje, a importancia da LS para
a formacéo de professores, a estrutura das atividades de LS, a Resolucdo de Problemas como
um conceito central para desenvolver o pensamento matematico nas atividades de LS, e tece
consideracBes do movimento recente de difusdo da LS.

Palavras-chave: Origem da Lesson Study-Pesquisa de Aula. Desenvolvimento curricular em
matematica. Pensamento matematico. Conhecimento docente. Resolucdo de problemas.

Introduction

The main objective of this article is to present the Lesson Study-LS to the Portuguese
language community with a text accessible to educators and teachers of mathematics of basic
education, presenting the main aspects and details of the Japanese Lesson Study, using as a basis
the references that spread this methodology outside Japan. As these references were
disseminated in English, initially, and in Spanish to the community in Latin America, not all the
literature produced in the last two decades has been studied or worked on in Brazilian schools
as implemented practices. The increasing diffusion in recent years of the methodology in Brazil
and Portugal, as an important research topic of Mathematics Education, made the project of
translating into Portuguese to contribute to deepening the basic knowledge of the Lesson Study
very significant, which motivated this article, first in English as a basis to a Portuguese version.

In this introductory section, we briefly describe the movement, at the turn of the twenty-
first century, to bring in a systematized way the knowledge of Lesson Study-LS to the United
States, when in the last decades of the twentieth century, there was already collaboration
between the mathematics education research of Japan and the United States, which aimed at
improving the learning of mathematics in the classrooms of both countries, for example, in the
1960s, as stated in the preface of (Becker & Shimada, 2007).
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The present article relies on parts of the basic literature, in English, which gave more
intense openness to the diffusion of LS outside Japan, such as (Isoda et al., 2007), but it brings
as well other references to update the literature review.

By the year 2000, the national document of the US, “Before It’s Too Late: Report to the
Nation from the National Commission on Mathematics and Science Teaching for the 21st
Century (2000),” was released. This document quoted TIMSS Video Tape Study and mentioned,
“The basic teaching style in American mathematics classrooms remains essentially what it was
two generations ago. In Japan, by contrast, closely supervised, collaborative work among
students is the norm”. Since then, the Japanese Lesson Study (LS), Jugyou Kenkyuu, became
the US movement in education and intensified its influence on the world.

In this process of influence, several misunderstandings about the essential concept of LS
have emerged, preventing the effective implementation of the methodology. For instance, it is
noted that several pieces of information would have been lost on the adaptations depending on
the challenges researchers faced in various countries. On this issue, Watanabe (2018) points to
studies such as (Chokshi & Fernandez, 2004), which highlight the misconceptions and
conceptual misinterpretations of LS that emerged in the initiatives of implementation of LS in
the United States in the first decades of the twenty-first century, when such initiatives focused
on the procedural aspects of LS, caused by lack of in-depth information on the principles of the
methodology. Care with the cultural perspective of the LS activity, as already pointed out by
Stigler and Hiebert (1999), proved to be an important element to consider when planning the
expansion of the methodology in cultures outside the country of origin.

In this scenario, the Asia Pacific Economy Countries-APEC-LS project was proposed
by Thailand and Japan around 2006, promoting a collaborative movement among APEC
participating countries to implement the Japanese LS. In each year, from 2006 to 2018, a theme
was specified within the dimensions of the LS to promote efficient dissemination to support
education and educators, especially from developing countries in the region, with an annual
meeting promoted by the University of Tsukuba (http://criced.tsukuba.ac.jp/math/apec/).

The APEC-LS Project aimed to promote appropriate notions of LS and to support
improvement movements in the teaching and learning of mathematics in the participating
countries. In the publication of the thematic issue on LS, several initiatives and projects of this
movement are described by other authors in this thematic publication.
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In this article, we will explain Japanese LS initially from the historical perspective of its
origin, its functions, and the teaching approaches for sharing appropriate notions of LS. We will
discuss the potential of LS to impact the curricular reforms of mathematics teaching aimed at

adapting them to the updated demands of education and society.

1. Origins, History, and Variety of Lesson Study

1.1. Adaptation of Western Culture in Japan

Under the seclusion policies and class system that characterized the Edo period for about
260 years prior to the installation of the new Meiji government in 1868, literacy (and numeracy)
education was available to commoners through terakoya, temple schools, that had opened
autonomously around the country. Commerce thrived, and the class system in the social
organization gradually collapsed during this period of seclusion, and by the late Edo period,
individual knowledge and skills were highly regarded in the recruitment of workers. Due to the
widespread emergence of temple schools, to which parents could voluntarily send their children,
the literacy rate at the end of the Edo period was 43% among males and 10% among females,
even then making Japan one of the most educated countries in the world. Individualized
instruction was the common teaching method employed. (Isoda et al., 2007)

In 1872, the Meiji government issued the Education Code and, at the same time,
established a teacher education school (Normal School) in Tokyo (forebear to the University of
Tsukuba). With the objective of disseminating Western scholarship, the government invited
foreign teachers of different subjects to teach Western ways of conducting classes to the
schoolteachers. The foreign teachers introduced the concept of whole-classroom instruction, a
style then still rare even in the West, into the Normal School, as can be seen in Figure 1. At that
time, the Japanese teachers and students were familiar only with the individualized instruction
model in which subjects were taught individually based on the academic abilities of the student.
The teachers learned with new classroom dynamics not only the contents of the subject but also

methods of teaching by observing their teachers’ behavior.
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Figure 1: Shift between the classroom scenarios before and after the Meiji Revolution

1868 New Meiji Government
Imperial government. country opening,
Westernization policies

=

1872 Education Code issued, teachers' schools
established

How is teaching done in a classroom?

How does group instruction work? teaching methods

Figure 1: Shift from the curriculum and teaching methods of the zerakoya (temple schools) to those of new types of schools.

Source: (Isoda et al., 2007, p. 9)

Textbooks created by foreign teachers at Normal School contained drawings of students

raising their hands to answer questions posed by the teacher, as shown in Figure 2.

Figure 2: Comparison of illustrations in textbooks before and after Meiji
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“How tall is the tree? ” “How many people are raising their hands?”
Tllustration from Jinkoki, a mathematics textbook Illustration from an elementary mathematics
from the Edo period. textbook in 1873.

Figure 2: From textbooks (left) that allowed students to study numeracy at their own discretion, depending on their needs,
to textbooks (right) designed to allow students/teachers to simultaneously study leaning/teaching methods.

Source: (Isoda et al., 2007, p. 11)

The illustration on the left of Figure 2 represents an exercise from the mathematics

textbook, Jinkoki, from the Edo era, before the Meiji government, in which a text of a problem
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is posed for the student to solve it individually, using his own knowledge. On the right side, we
can see a question posed “How many students are raising their hands?”, it is also the proposition
of a problem, but its statement contains a question to be worked with the figure and dialogue,
representing different pedagogical approach to the knowledge of teachers at the time. The
foreign teacher wrote a textbook that teaches instruction methods as well as mathematics at the
same time.

The group instruction model implemented at the Normal School in Tokyo spread to other
teacher education schools around the country. Due to financial difficulties under the new
government all the teachers’ schools eventually closed around 1880, except the Normal School
in Tokyo which became Higher Normal School in 1986. During the decade while the schools
were open, the practice of group instruction was disseminated around the country by graduates
of the teachers’ schools. For the instruction in classrooms, they used scroll pictures as on the
Figure 1, right, and textbooks with illustrations as on the Figure 2, right.

As Smith and Mikami (1914) wrote, Japanese mathematicians had already achieved
highest level of the mathematics knowledge by 17" century. At that time, some of their findings
were even earlier than those of western mathematicians through the renovation of Chinese
mathematics written with Japanese and Chinese notations and tools such as abacus.

At Edo era, Japanese textbook for children already included numerous pleasant pictures
and cartoon stories for enjoyable teaching and learning like in Figure 2, on left. The elementary
mathematics textbook, Jinkoki, was the best seller among the publications through Edo era and
to avoid bootlegs, it began to include challenge problems in the editions. This initiative
supported the establishing the custom of posing mathematical problem each other. This custom
spread to common people to encourage mathematics learning and research. On these bases,
Japanese educators made it possible to introduce and adapt Western mathematics and education

to new social organization.

1.2. Initiation of Lesson Study in Japan
Kyoushi Kokoroe, was the document that established the regulations of teacher’s
knowledge and profession, published by the Normal School (1873). It described, for instance,
that other teachers may come into a class under the class teacher allowance, being such rule

already a tradition from the beginning.
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In the years 1880, study about the group instruction and its dissemination reached new
heights when the overseas study missions began returning to Japan. At the same time the foreign
teachers were working in Japan to teach new forms of instruction and content subjects, study
missions composed by Japanese teachers and educators had been sent abroad to bring lively
knowledge and teaching methods in their return.

Then, mission delegates became teachers at the elementary school attached to the normal
school after their return, and a book for innovation of the teaching method was published
(Wakabayashi & Shirai, 1883). This book contained the orientations to prepare teaching
materials, as well as the instructions for conducting classes/lessons, and the ways of observation
and critiqgue. From the beginning of LS, it already included the current format of LS.
Additionally, it included the model protocol amongst class-teacher and students as for the
manner to re-present the lesson. The dialog is currently known as dialectic however their
question-and-answer style was like traditional Zen or Confucius dialog. The Japanese Ministry
of Education also enhanced Pestalozzi method by using hanging scrolls for showing pictures to
illustrate the contents and problem-situation. Under the instruction of the Ministry of Education,
the methods which include how to develop lesson plan, implement lesson and critique after class
were implemented throughout Japan as a model.

Open classes, the origin of research-lessons, were held to encourage the proposal of new
teaching methods and teaching curricula, producing the first interactive LS groups initiated

through the government and the elementary school, attached to Normal School.
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Figure 3: Scenes of open classes for LS, a tradition in Japanese mathematics education

A class with 100 observing teachers.

A group of 1,200 teachers observe a
class and class review session on an
auditorium stage.

Figure 3: National Training Conference for Teachers at the Elementary School
Attached to the University of Tsukuba, held since the Meiji period.

Source: (Isoda et al., 2007, p. 13)

Figure 3 shows one of the national teachers’ training conferences by the elementary
school, which have been held since the Meiji period. In the case of the elementary school, LS at
Auditorium in Figure 3 is only done for Mathematics and Japanese language. Especially,
mathematics is the major subject for LS in Japan because the school level LS in teaching
mathematics usually demonstrates well how teachers develop children’s growing up in their

learning abilities.

1.3. Historical Development of Lesson Study

As the country grew wealthier, it became possible for anyone to graduate from
elementary school. The normal school became the Higher Normal School in Tokyo which
produced the teacher educators, and every region re-established their normal schools. The
custom of LS was shared through the internship program at normal schools.

At the beginning, Pestalozzi’s method was the sole subject worked for LS. However, in
later years teachers and teacher educators began to catch up newest western reform issues and
Japanese innovative ideas for new themes of LS, which were related with curricula reforms, as

shown in Figure 4.
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Figure 4: Table of theme-topics of Lesson Study

Topic of Lesson Study Remark

1880s Pestalozzi Method and Dialog Method Not only limited to
(including argumentation/discussion/dialogue mathematics
between teacher and students)

1910s Mathematics for Life (including problem Not only limited to
posing) mathematics
1930s Curriculum Integration in Mathematics From the 1900s
(including Open-Ended Problems)
1950s Core curriculum movement based on social ~ Under the
studies occupation after
WWII
1960s Mathematical Thinking (Japanese way of Related with New
New Math) Math
1970s Open-Ended Approach and Problem Solving  For developing
Approach Mathematical
Thinking
1980s Problem Solving Related with the
U.S.

Source: (Isoda, 2015)

In 1904, Journal of Education, the oldest Japanese Journal in Education, was published
by the elementary school. In whole Japan, teachers have been able to catch up the newest reform
issues by themselves through the Journal, in which mathematics was included.

In addition to the format provided by Wakabayashi and Shirai (1883), texts for LS
usually clearly indicate the study theme of the lesson. Currently, if the study theme is not written
on the lesson plan, it does not function as “lesson plan of LS”, even that the elaboration of a
lesson plan is necessarily studied in ordinary professional development activities.

After Wakabayashi and Shirai (1883), next large movement in Japan was around 1910s,
in the case of elementary school, with new teaching methods based on the educational
philosophy of scholars such as John Dewey. This movement launched an era in which private
school teachers began proposing their own teaching methods. At that time, a new teaching
approach to develop children who learn by and for themselves was proposed. It allowed students
to come up with their own study questions, discuss with one another whose question they wanted
to research, and then go about researching the selected question. This problem posing approach
is illustrated in Figure 5.
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Figure 5: Study on how to teach students to develop their own study questions,
at the Elementary School of Nara Women’s Higher Normal School, around 1920.

Children devise with their own study
questions and write them on small
chalkboards in the school hallway.
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Source: (Isoda et al, 2007, p. 15)

Beyond catching up the Western customs, around 1920s were the moment to establish
such original and innovative teaching approaches that focused on problem-solving, which today
are globally recognized as models of constructivist approach.

In secondary level mathematics, the Klein Movement from the beginning of 20" century
which advocated the integration of independent subjects of mathematics into one mathematics
curriculum was also well known in early stage in Japan. However, Japanese mathematician
group of the University of Tokyo wished to keep traditional subjects in mathematics and Higher
Normal School’s math-educators became independent through the establishment of the Japan
Society of Mathematical Education (JSME) in 1919 (Isoda, 2019).

From around 1910s up to World War I1-WWII, the period that comprises the difficulties
of Great Earthquake in Tokyo (1923) and Global Depression (1929), Japanese Curriculum
Standards were revised based on the LS by Higher Normal School’s teachers and
mathematicians, with collaborations of the members of JSME. Until WWI]I, several journals for
mathematics education which promote LS and curriculum development had been published, to
be discussed in the next section.

After WWII, Japan was controlled under the General Headquarters of US that occupied
the country, for 10 years. The Education Standards became just a recommendation from the
government, and the Normal School became the teacher education college, which main teacher
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trainers were subject specialists such as mathematicians. At the same time, the established
custom to develop mathematics curriculum through LS was supported by mathematicians and
math-educators, providing the bases for Japanese New Math Movement through their
contributions. At the primary school level, the ideological oppositions to it beyond the
mathematics remained until 1980s because there were few math-major teachers in primary
schools, many of them concentrated in how to teach mathematics instead of how-to develop
children who learn mathematics by and for themselves, as recommended as main issues on the
standards.

It is interesting to notice that even though the discussion had gone parallel between sides,
teachers™ core value was making efforts for children. In this regard, LS clearly demonstrated the
difference, showing that adequate approaches in classroom were possible through lessons to
develop children actively and enjoyably with planned activities. The Problem-solving approach
(teaching through problem solving) has been strengthened since that times because it clearly
demonstrated children growing to learn mathematics by and for themselves, which evidence
was investigated by the school through LS.

In 1980s, the official system for training first year (novice) teachers was established in
the recently launched in-service teacher education curriculum, in which the Problem-solving
approach was offered as attractive and meaningful methodology for young teachers. Since then,

problem-solving approach is well known as a major way of teaching mathematics in Japan.

2. How Lesson Study spread to the world

The first international survey by the International Association for the Evaluation of
Educational Achievement-IEA was done in 1964, and Japanese students got highest average.
Then, in 1980s, researchers from many advanced countries visited Japan for knowing the reason
and the how. In 80s, Ministry of Education has begun to offer the teacher education program for
foreigners, for 18 months, attending around 100 teachers every year. At that time, Japan
International Cooperation Agency-JICA also began to dispatch Japanese teachers abroad and
invited foreign teachers for training to collaborate in dissemination of good education. First
Japanese teacher who went dispatched to foreign country with the support of JICA was an
elementary schoolteacher. He went to the Southeast Asia Ministers of Education Organization-
SEAMEO, Regional Centre for Education in Science and Mathematics - RECSAM in Malaysia
which is the teacher training center for Southeast Asia in Mathematics and Science. One part of
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the building and the equipment of RECSAM itself was also the Japanese Official Development
Assistance.

In mathematics education research, Japan-US comparative study for problem solving
has been done from the middle of 1980s to the middle of 1990s, and several US researchers had
the opportunity to observe Japanese mathematics lessons. This has enhanced the previous
collaboration between Japanese and US researchers in mathematics education as already
mentioned in the introduction of this paper. On this occasion, Jugyou Kenkyu was translated as
Lesson Study-LS, when the TIMSS video tape study compared the lessons of US, Germany and
Japan, and Makoto Yoshida wrote, in 1999, his famous PhD thesis on this context, being
(Fernandez & Yoshida, 2004) a book elaborated upon his work.

In Philippines, since 1994 JICA has provided 87 technical assistance projects on
mathematics education for developing countries which have been changing in time, depending
on their developing status. On this background, “Before It’s Too Late: Report to the Nation from
the National Commission on Mathematics and Science Teaching for the 21st Century” (2000)
was published in US. As mentioned in the introduction, this document became the trigger of the
dissemination of LS towards the world. Also mentioned before, the APEC lesson study project
was established since 2006 with participant economies of APEC and has promoted LS under
specific themes of LS for each year (http://criced.tsukuba.ac.jp/math/apec/).

3. Variety of Lesson Study

In the world, under the influence of Yoshida and others, LS became known by the cycle
of “planning (lesson), doing and seeing” process, with collaborations of various agents and
participants. The start of LS in each country is in general done by researchers.

The known Japanese model for LS is usually focused on school-based Activities to
establish a learning community. In Japan, LS has been a part of teachers’ profession since the
origin which process was already characterized by Wakabayashi and Shirai (1883) until 1980,
when the official teachers’ professional development regulation reform set LS as the part of the
curricular obligation for first year teachers and for tenth year experienced teachers at in-service
teacher training centers. Before this reform, study and training were just the right for teachers,
and LS was a voluntary part even when it was supported officially. They do LS by and for
themselves with various background supporting system.

About the background of LS, we can say that there is various support system.
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Firstly, there is an official support system, composed by school principal, supervisors,
and teacher trainers, which promote the establishment of a learning community in the school.
Selected teachers are also supported to go to master program in education at universities. In
these programs, LS is usually a part of their education.

Secondly there is unofficial support system such as teachers’ community. For example,
there are various teachers’ journals, guidebooks and private articles published by teachers’
groups, society, and publishers. Most of them are written by teachers as part of their cultural
practice. When we compare these writings with academic journals in educational research with
qualified reviewing system, a major difference is that there is no custom or necessity to write
the articles in accordance with academic styles such as indication of references, etc. It is written
to share the good or necessary ideas of teaching and the objective of writing itself is to enable
to others reproduce better teaching for themselves. Thus, the descriptions they write are often
unnecessary to follow exactly their lesson itself. But it should be written based on their
reflections what they learned from children in the lesson during some cases of open class (public
class), and from other teachers in the post-lesson discussions. The opportunity for contribution
to journals and guidebooks are usually given by editors or others. It is an honorable experience
for young teachers because it means that they are recognized in teachers’ community as
outstanding practitioners for developing children. Asking others to contribute to journals has
been functioning to enlarge LS community for well experienced teachers. Even researchers
support their publications as the editors, though they do not always attend every LS in their LS
community.

Depending on school levels, LS are not the same. Internationally shared LS is known
through Japanese problem-solving approach for teaching and learning mathematics at the
primary and the middle (Junior high) school level (Isoda & Katagiri, 2012), because their
practices are possible to share. On the other hand, for the case of high school level, although
there is a regulation to do LS on the official professional development system, open classes
(public classes) for LS can be seen only in special occasions. High school mathematics teachers
have been focused more on their own curriculum development because the students go to
different schools depending on their achievements and the professional orientation of the
curriculum for the chosen careers. Therefore, the practices of different lessons are not easy to
share at this level because teaching content could not be the same in different schools nor have
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the same learning objective. However, the teachers do practice the collaborative working
through team-teaching, following the “planning, doing and seeing” process with collaborations.
They also can differentiate students depending on their achievements, even when they have to

teach more classes than their obligation.

4. Curriculum Development through Lesson Study in the Past and Nowadays
In this section we show some cases of curriculum development in historical order across
generations. It is important to point that LS clearly promote the renovation of the textbooks and

supplementary books for students and teacher educations as well as mathematics curriculum.

4.1, First Textbook as the result of Lesson Study

In the case of primary school mathematics textbooks, one national textbook which
focused on to acquire arithmetic operations had been used from 1905 to 1934. Although it was
revised slightly in three occasions, several proposals based on the achievements from the
practice of LS were not reflected in textbooks. In this context, LS was only functioned to
produce innovative methods of teaching. To promote the development of mathematical science
thinking, first major revision of the textbook was published in 1935 starting from the first grade
and completed in 1940 with the contributions of Elementary School Mathematics Teachers
Group.

Figure 6 is an example of a problem in this publication. In current view, it is an Open-
ended problem which has not enough condition and possible to produce various answers. It also
looks like OECD PISA type problem.

Figure 6: A sample of problem from primary mathematics textbook
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Source: http://www6.plala.or.jp/maeda-masahide/4menseki.html
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After the revision of primary textbook, the corresponding middle school curriculum
reform was proposed on the annual meeting of JSME in 1935. At the same time, Ministry of
Education established the curriculum reform committee. Under JSME, the proposals were
discussed in Tokyo. Osaka and Hiroshima committees independently based on each LS worked
under the discussions and research in their related journals. In the case of Tokyo, mathematics
teachers’ group of Middle School in Higher Normal School at Tokyo belonged as members of
both committees, and they finally engaged major role for the revision of national curriculum
(1942) and textbooks (1943). The textbooks were first mathematics textbooks which integrated
various subjects in mathematics as one unified mathematics concept, under the influence of the
Klein movements. The principle of the textbooks was to promote mathematization by students
and it was written based on the practice of LS at Middle School.

For example, there were task sequence to learn Mechanism like in Figure 7 which
provided geometric bases for Calculus in Figure 8.

Later viewed as such by Freudenthal, H. (1973), the principle of mathematization means
reorganizing mathematics by using functional representations.

Figure 7: Analysis of the Motion on Mechanisms

When B  moves
around whirl axis A,
how does F move?

AB is a groove along which
C moves back and forth.
The rod lengths CF, EF and
ED are equal. What kind of
motion does F make when C
moves back and forth?

Source: Adapted from Bussi, Taimina & Isoda (2010)

(Isoda, M., 2018). https://link.springer.com/chapter/10.1007/978-3-319-99386-7_9
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Figure 8: Integration of Geometry and Algebra with Functions to Calculus
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Source: (Isoda, 2019, p. 126)
(Isoda, M., 2018). https://link.springer.com/chapter/10.1007/978-3-319-99386-7_9

The examples resulted from the LS at Middle School and there was a remarkable
episode: After WWII, a teacher named Tanaka who was the author of the textbook returned to
the countryside, Gifu, to take over his father’s temple and became a teacher at Gifu High School.
The impression of another teacher who observed his LS was "He just walked around the desk
for supporting students and didn't teach." Observer teachers who attended LS were expected to
learn the way of lecturing, however his methodology, which is currently called problem solving
approach, was too outstanding for them at that time, because his approach was oriented to

develop students to learn mathematics by and for themselves by using prepared task-sequence.

4.2. Principle for the Curriculum: Extension and Integration, or General to Special

After the reestablishment, the national curriculum standards had been criticized by
teachers’ unions for 30 years. Meantime, with critics and against critics, LS produced theories
for curriculum and teaching. For example, the government set the extension and integration
principle which explains a task sequence that went against the general-to-specific principle
proposed by the LS group with a mathematician Hiraku Toyama. This principle was used by the
group since the 1950s with the name of “the water supply method”, as a metaphor from general-
to-specific (Kobayashi, 1989). General to Specific was the system of mathematics for the group
and it was the theme of their LS. For teaching general idea, they proposed a specific use of
manipulatives in general, and theorized their teaching as “the internalization of Schema”. This
word was borrowed from Piaget to explain the mathematical abstraction of introducing new
operation based on existed operation, but their theory was hiddenly and strongly supported by
materialism because they denied the contradiction which enhanced on Piaget’s genetic
epistemology. They never discussed the cognition through ‘accommodation’ beyond

contradictions on their LS. On their own theoretical bases, they proposed to explain “the
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general” by using tiles: single, five, ten (two-five), square (ten two-fives), 10 square, 100 square
... (they did not go to 3D cube). On their rule to use manipulative tiles, they must change the
five singles [T T T T Jto the five-tile [ Ibecause the tiles function as intermediate-
tools between fingers and numbers. They believed that the rule should be applied even in the

case of multiplication, as illustrated in Figure 9.

Figure 9: At 5x4, the singles should be changed to the fives. Then, 6x4 looks 4x6.

3x4 4 x 4 hbx4d 6x4

Source: (Isoda, 2019)

The Figure 9 indicates strange things like the counting unit changing from four to six.
The picture on the right of Figure 9 is shown as being still 6x4, and on their teachers’
guidebooks, it says that it is the moment for teachers to explain to children that “Multiplication
is not addition.” They asserted that their method is correct because it is mathematically well
configurated within primary level. As far as one believes that the tile management rules as in
the Figure 9 are correct, it can be recognized that we are only considering the area of tiles in
total as the answer for multiplication briefly, and one never sees how each line of tiles would
express the model to answer the result of each row multiplication. Against such critique, the
belief of that group was strong enough to some of them continued their LS with this approach
for their classroom children, until their retirements, for more than 30 years in some limited
regions such as Hokkaido, north island of Japan, which was in front of Soviet Union.

They denied the national curriculum standards in course by that time because it produced
some misconception through over generalization by children. Misconception was just a bad
thing for them. As counterpart, several LS groups from the government side had to make clear
the principle and the theory against the “water supply method”. Some groups called it
mathematization and other group discovery. Ito (1968) named his theory as discovery methods,
which were proposed to use specific representations to mediate ideas such as proportional
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number lines. This idea is currently well known as Japanese approach and is proposed to
teaching mathematics, for it enables children to use these representations by and for themselves
(Ito, 1971, English version). This was the result of his LS group.

Under the confrontation of these counter theories, National Standards set the principle
‘Extension and Integration’ since 1968, which implicated the overcoming of misconception
beyond the over generalization, and it was considered as basic for teaching with mathematical
thinking. With this principle, the misconception is recognized as good thing within the
expectations in national curriculum, because it can be the result of overgeneralization resulted
from the children’s thinking by and for themselves using what students already learned.

Figure 10 was later proposed by Isoda (1992) and Isoda and Olfos (2021) to explain the
process of extension and integration in the case of multiplication, by using the theory of
conceptual and procedural knowledge (Hiebert, 1986). Here, Isoda applied the theory to explain
the curriculum and textbook sequence. Conceptual knowledge is usually taught for bringing
meanings. However, it needs to use some known form of procedure. After introducing the
meaning of multiplication as a binary operation (expression), the multiplication table is
proceduralized from repeated addition; otherwise, students cannot distinguish it from addition
as a new operation. In the process of extension and integration, inconsistencies usually appear.

For example, for multidigit multiplication, students need to see the multidigit numbers
under the base ten system to apply the multiplication table instead of just repeated addition. For
the extension of multiplication to multidigit numbers with column methods, multiplication as
repeated addition should be integrated with the base ten system by using the rule of distribution.
If we extend multiplication from whole numbers to decimals, the product of multiplication
becomes small in case. It cannot be explained well as repeated addition. In the Japanese
textbooks and Japanese teachers’ lesson design, as shown in (Isoda & Olfos, 2021), these
processes are discussed more precisely in the classroom practices in relation to the task sequence

on the textbook.
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Figure 10: Through extension of number, meaning and procedure are re-integrated.

Process of Mathematization, Extension & Integration and conceptualization: Centradiction in Math. Cur. Seq.

Learners can only think by using what they already learned as long as we ask students to use what they learned which means think mathematically

THE CASE OF MATHEMATICS

Ediced by
Jumes Hicbert

and fluency|
of D

2,3
EMZi

Enrichment

1_45

Teaching
Multiplication
with Lesson

R

Overcoming
contradiction

Increase?

| Meaning €
| 2x0.3:repeaeted add?
| 80‘2 4@30\:1.1

Usmg column mul.
with carrying decimal. _

Enrichment
and fluency
of

through Product is lager
reorganizing s
rvhat a(:lready i G Ln—J | \ Proceduralization of
earne: — meaning (COﬂCeptual
Meaning of B Eanehment knowledge) as form
23x4, 23+23+23+23 ~] Using mullipl:cation . and fluency
or20x4+3x4 3—32;4 23+23+23 Table for column mul. | B . Conceptualizaﬁon of
T T iy procedure, produce
= 20x4+3x4" Row: 4x3 & 4x27 meaning w-i‘h form
1 1 | | |
~
Meaning A mm_& [~ Enichment | | Conneclivity with
e‘:‘d\ ot t2‘:’3:‘2;"% o B ﬂ__ Row 2 on | andfluency I | various meanings and
AL ' TPt} i
‘,Q\\"o 2x3 Multiplication is NOT Multiplication Table of A K8 H Pr oced({re by using
9 the additionbuta - - - appropriate
2 binary operation. | If your saying (learned/thinking) is true, what will happen? '_r re presen[atims

Source: (Isoda, 1992, 1996, 2009)

The parallel discussions between Toyama Group for Union side and other Groups closer
to government side well demonstrated their different views of Mathematics. Toyama view
related with more Platonism as for ontology of Idea, and the discussion for internalizations from
physical world is more oriented to Aristoteles. Government side was more oriented to the
dialectic epistemology by Plato and Hegelians for overcoming contradictions.

In Japan, New Math movements began in 1950s and enhanced in 1960s. Through the
period, mathematicians used to strongly support their LS groups. In the case of Hokkaido,
mathematician Akitsugu Kawaguchi who was the president of the Hokkaido Society of
mathematics education, supported his study groups in relation to the implementation of the
annual meeting of JSME at Sapporo (1961) in Hokkaido. The theme of their LS was innovation
of geometry curriculum from the perspective of Dynamic Geometry, meaning transformative
geometry. His LS group produced their proposal depending on their school levels. Primary
school group published the guidebooks for teachers on how to teach the idea of transformation
at primary school from the editorial Meijitosho, a teachers’ guidebook-publisher. Middle school
group published four experimental textbooks, under the textbook company, Kyouiku Shuppan,
which explained the mathematical transformation. It was the result of their learned Dynamic

Geometry which oriented curriculum development, but quite difficult to implement it at their
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school level. High school group published the guidebook for students from the exam guidebook
publisher, KeisetuJidai-Obunshya, about how to apply the ideas of Dynamic Geometry to
entrance-exam problems to university. Those three different products also demonstrate the

difference of LS at each school level, at the era of New Math in Japan.

5. Mathematical Thinking and Values for the Objectives of Lesson Study

Japanese aims of education have been described as three pillars: human character
formation (such as values and attitudes), general thinking skills (such as mathematical thinking
and ideas), and specific knowledge and skills (such as mathematical knowledge and skills). Even
if we change the terminology, the principal aims are found as common not only for Japan but
also for other countries such as the Southeast Asian countries (Mangao et al., 2017). These aims
were generally discussed until New Math era.

The first two pillars are usually explained as higher order thinking skills in many
countries and as the learning content for learning how to learn. It is usual for teachers to write
or share these objectives through the lesson plan. According to the Japanese principle of the
national curriculum, these aims are symbolized by a single concept: “Developing students who
learn mathematics by and for themselves” (Shimizu, 1984).

In Japanese mathematics education, this has been recognized in relation to mathematical
activities as for reorganization of living and life (Ministry of Education, 1947). As a concept,
the activity has been re-explained as mathematical thinking and attitude (Ministry of Education,

1956) by Japanese math educators, who have tried to explain it further.
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Figure 11: Katagiri’s Framework for Mathematical Thinking

I. Mathematical attitudes: Mindset
I. Attempting to grasp one'’s own problems, objectives, or entities cleady by onesclf
(a)} Atlempting 1o have questions

(b} Attempting to be aware problematic
(c) Atempting to find further problems from stuation
2. Attempting to take lomcal-reasonable actions (reasonableness)
(2} Attempting o take actions that match the objectives
(b} Attempting to establish a perspective
{c) Atempting to think based on the data that can be used, previously learned tems, and
ASSUMPIONS
3. Attempting to represent matters clearly and simply: Clanty
{2} Attempting to record and communicate problems and results cleary and simply
(b} Attempting to sort and orgamize objects when representing them
4. Attempting to seek better ways and ideas

{a} Attemnpting to raise thinking from the objects to operations
(b} Attempting to evaluate thinking both objectively and subjectively, and to refine thinking
{c) Atlempting bo economize thought and effort
II. Mathematical thinking related to mathematical methods: Mathematical Ways of Thinking
I. Inductive thinking
2. Analogical thinking
3. Deductive thinking
4. Imegrauve thinking (including extension)
5. Developmental thinking
6. Abstract thinking (thinking that abstracts, concretizes, and 1dealizes, and thinking that
clanfies conditions)
7. Thinking that amplifics
E. Thinking that seneralizes
9. Thinking that specializes
0. Thinking that symbolizes
I1. Thinking that represents by numbers, quantities, fipures and diagrams
I1I. Mathematical thinking related 1o mathematical contents: Mathematical Ideas

I. Clanfyving sets of objects for consideration and objects excluded from sets, and clanfying
conditions for inclusion (the 1dea of sets)

2. Focusing on constituent elements (units) and their sizes and relatonships (the idea of units)

3. Attempting to think based on the fundamental principles of expressions and the
permanence of form (the idea of expression)

4. Clanfving and extending the meaning of things and operations, and attempting to think
based on this (the idea of operation)
5. Anempting to formalize operation methods (the idea of alponthms)

6. Attempting to grasp the big picture of ohjects and operations, and vsing the result of this
understanding {the idea of approximation)

7. Focusing on basic rules and properties (the 1dea of fundamental properties)
E. Attempting to focus on what 1= determined by one’s decisions, finding rules of relatonships
between vanables, and using relationship (functional thinking)

0. Attempling to express propositions and relationships as formulas, and to read their
meaning (the idea of formulas)

Source: (Isoda & Katagiri, 2012, 2016)
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Shigeo Katagiri (Katagiri, Sakurai & Takahashi, 1969; Katagiri et al., 1971), a
curriculum specialist in primary school mathematics in the Ministry of Education, established
the framework for mathematical thinking with teachers, Figure 11. He published 40 guidebooks
for teachers with his LS group.

The Framework listed in Figure 11 is used in LS to develop mathematics problem for
knowing which type of mathematical thinking is necessary to use for solving a problem. And
then, it is used with the purposes of clarifying in a lesson plan what kinds of questions are
necessary to pose to promote the mathematical thinking. It does not correspond to a list of hints
such as the strategies for solving problems adapted from Polya (1945). It also explains the needs
to practice like the recommendations in the list. It is used for writing objectives more concretely
and to clearly specify the teaching with each material and process. It also provides the general
study subject/topic of the lesson study beyond every objective of the teaching content. Katagiri

also developed the list for questioning in the classroom in relation to teaching phases.

5.1. Task Sequence to Develop Mathematical Thinking

The Middle School at Tokyo Higher Normal School, after WWII, was divided into
Junior High School and High School at Tokyo University of Education. Both mathematics
teachers’ groups were active in the already mentioned Union’s group at the beginning stage.
However, they became independent and established their own LS groups because they did not
agree with Toyama’s theory and leadership, and they oriented more freely discussion for
mathematics curriculum development by themselves. Kiyoshi Yokochi established
Mathematics Education Society of Japan (not JSSME) at the High School. Toshio Odaka
established School Mathematics Study Society at the Junior Secondary School of the Tokyo
University of Education- SMSS-JSS-TU. He developed his own schema theories (Odaka, 1975,
1979, 1980) for a problem-solving approach (SMSS-JSS-TU, 1971, 1972), inspired by the idea
of Piaget for supporting the extension and integration principle from the tradition of
mathematization in the 1943 national textbook, as its successors.

Odaka’s theory, called the “exemplar approach”, was a counter theory to explain an
appropriate curriculum and a task sequence, with his own schema theory under Piaget and
against Toyama’s one. Exemplar means the task (problem) which represents each schema, and

his task sequence for problem solving approach (Odaka & Okamoto, 1982) is explained by the
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sequence of schema in which all necessary schemas explain what students shall learn at primary
and junior high schools. Figure 12 is an exemplar problem and its renovation.

Figure 12: How can we introduce axis?

For the Introduction of Axis
From Odaka et al. (1970):

There are a square (1) and a circle (2), its side is 6¢cm and its radius is 6 cm, respectively. Let’s consider the ways

to explain the positions of P in the square and Q in the circle.

Possible solutions: 1) (2
® ® ® ®
= X 4 P P
® O @
Q
Obijective:

To produce necessary and sufficient conditions to set the positions of the points by using given lines and point
on the plane and naming A, B, AB and so on.

From Odaka et al. (1982):

There is a 6 cm-side square. P is inside and Q is outside of it.

P
1) Let’s consider the ways how to explain the position of P. Q :
2) Let’s consider the ways how to explain the position of Q. )
Possible solutions for 1): Final conclusion after 2)
7) “) y
P e P 4
c;,;n Sem 3 ------------ {‘;(41 3)
37° (—=1,2) '
0 4em Y Q 'f . 2 :
o e L 1
P P i : s
. 32 —2-10] 1 2 3 4 5
-1
i 72
A B A B

Objective (Schema): The position is represented by the axis.

Source: Odaka et al (1970) and Odaka et al (1982)
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On Figure 12, Odaka’s group tried to realize the idea of Figure 8 of the integration of
geometry and algebra, based on their LS. The task sequences of Odaka 1970 and 1982 are not
the same either the objective is not the same. Odaka 1970 only asked the positions of points
inside of figure. Their discussion focused more on given conditions such as lines (sides) on (1)
and point (center) on (2). After several LS, they revised the task sequence for the introduction
of Axes, like Odaka 1982. Firstly, students think various possible ways to represent an inside
point P. Secondly, they apply their ideas to Q and finally they conclude that extending the
segments to the lines are the most simple and sufficient way: It is Cartesian Axis. At the same
time, students could discuss further ideas for unknown System of Axis such as for complex
plane.

This interesting Task of 1982 in Figure 12 was also embedded into the student’s textbook
under National Standards. However, the sales were not good because from the perspective to
learn the algebraic operation of functions, teachers would prefer to teach function right after
Algebra, and not after learning both Algebra and Geometry. For new generation of teachers, the
order Algebra, Function and Geometry is felt better to enrich students’ algebraic skills and they

did not know the historical discussion of the integration of subjects on Figure 8.

5.2. Terminology for Explaining Curriculum and Task Sequence

Japanese LS produced necessary Terminology which distinguishes conceptual
differences and its sequential development in curriculum. It is part of the theory for mathematics
education at primary school with LS. It includes the technical terms to distinguish conceptual
differences such as different meaning of multiplication and the representations such as Tape
Diagram and Proportional Number Lines for overcoming such differences. It is necessary to
explain the process of reorganization of concepts in the curriculum sequence. The Japanese
established most of it between 1900 and the 1960s, as stated in the special issues of the Journal
of Mathematics Education published by the Japan Society of Mathematical Education, in 2010.

Through school-based LS, Japanese teachers learn it to explain why they planned such
a task and questions for developing students who learn mathematics by and for themselves. Even
when National Standards indicate the content what they should teach, it does not explain well
why they have to teach it in his/her order of task-sequence. For developing and promoting
students thinking, teacher must use what students already learned.
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Figure 13 is a Terminology in the case of Fraction. If you identify any unknown words,
it is a terminology which was established for LS (Isoda, 2021). Terminology makes possible to
distinguish conceptual differences and its sequence. Odaka’s Schema theory has also oriented
such terminology.

Figure 13. Terminology for Fraction to explain conceptual difference and sequence.

Multiplication | Division situation Two Ratio situation
situation Quantities | FrreroTTTRITS

situation
Part'itive Division Situgtions g::‘lfiZIi'(e):tOf + P Ratio (Rate) for
(hOW many To find how many candies for each O i : different quantity
children) g _ | Speed
X (Part-Whole relationship) - Related & (km) 5 (hOUT) :
Equally dividing a whole but ¥ No Related! Population Density
(h oW many it is action, not the number (pe rso n’): (kmz)

candies for because it cannot compare

each child)  Quotative Division Situations Division of  § Ratio (times of base)
To find how many children Samet.t . for same quantity
) " ; = Part to Whole
Pro/[;/‘e;{mt;? of Measuring Fraction i - (Boys) : (Human)
s (By using Unit Fraction) W with Number Y Likely dividing fraction
e oo Scaling number line by the [ES M imeper r= == PPart to Part in Whole (Boys) :
(hawmaiy eniares) unit fraction, it can compare. I 7z (Girls)

I !
Add & Subtract Multiply & Divide

Fraction as Quotient (Answer of Division) J Rational Number

Source: (Isoda, 2021)
Isoda, M.: Fraction for Teachers: CRICED, University of Tsukuba revised.
https://www.criced.tsukuba.ac.jp/en/pdf/Fraction_for_Teachers_(full_version).pdf

The principle of the Japanese curriculum standards “extension and integration” is
oriented toward enhancing mathematical activities and developing mathematical thinking. It
corresponds to the principle of reinvention by Freudenthal (1973) who proposed the
mathematization as the reorganization of mathematical experience (Isoda, 2018).

Under this principle, the school mathematics curriculum can be seen as a set of partially
ordered local mathematics theories, like a net that is consistent within every local theory like a
knot. However, on extending and integrating local theories, the net has some inconsistencies in
connecting the local theories, like entangled strings among knots of Figure 10. Besides such
inconsistencies, Mathematical thinking framework by Katagiri enhanced what way of thinking,
attitude and values should be necessary to be consistently developed beyond the contradictions.
This means that the mathematical thinking framework functions as the Mathematical Literacy

Framework.
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6. Teaching through Problem Solving: Curriculum implementation

Japanese Problem-Solving Approach (PSA) is known as teaching mathematics through
problem-solving. Open Approach by Nohda, N (2000) and Open-Ended Approach by Becker
and Shimada (1997, in Japanese 1977) are also known as a part of PSA. Those approaches are
product of LS by teachers who have tried to teach mathematics through mathematical arguments
such as dialectic by students, through generations. Indeed, Shimada is one of contributors for
Figure 8, before WWII. It is the product of LS before WWI1I with the efforts of the schools, that
the current practice of PSA at each school-based LS can be seen everywhere in Japan, since
1980s. Narrow meaning of PSA is distinguished with Open Approach because PSA is exactly
planned to reorganize mathematics by using what students already learned before, under the
curriculum and through a task sequence.

PSA distinguished Task, which is given by teacher, from the Problematic, which is
recognized by students as unknown. Problematic, in other words, constitutes difficulty and
challenges for students, and it is planned by the class-teacher based on the content unit and
yearly plan through the task sequence, so that overcoming problematic itself is an objective of

the planned lesson. Figure 14 is a sample board that utilizes the format of PSA.

Figure 14. A board registering the lesson plan: teacher never erases the board for reflection.
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Source: (Isoda & Katagiri, 2012, p. 16; 2016 Spanish Edition)
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Figure 15 corresponds to the case of proportionality by Seiyama, that uses two meanings
of the division. Seiyama is well known teacher through the JICA -LS video on YouTube which

has various language subtitles.

Figure 15. LS utilizing Proportional Number Lines since 1960s. (Seiyama open-class-2019).
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Source: (Isoda & Olfos, 2021, p. 95)

7. Final Consideration: Next Steps as International Challenges

Japanese PSA is known internationally as a model approach to LS. However, for many
countries it is not easy to demonstrate such a lesson, even if it is possible to implement Open
Approach for LS. Open Approach lessons demonstrate collaborative learning, so it is good to
develop learning community. However, it is rare to see the argumentations/dialectic amongst
students which is the real authentic mathematical activity. Major difference is that Open
Approach focus on solving a given task itself, even if people call it a problem situation. On PSA,
students are urged to solve problematic situation for them, and on the way of solving it as
objective they become able to engage in mathematical arguments. Even in the case a task is
given, a problematic with the search for unknown should be posed by students.

For challenging PSA, we need correct and adequate Terminology, Task Sequence, and
the Necessity to solve the task based on what students already learned. And as choosing a
preferred PSA, teacher must explain clearly his/her objective of why he/she chose it. On this
demand, Isoda developed the curriculum framework for Southeast Asia, the teacher training
books for problem solving, and has adapted textbooks in Thailand, Indonesia (National) and
Chile (National) with collaborations of leading researchers and ministries, he and engages in
LS.
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Especially under Asian Pacific Economic Cooperation (APEC) LS Network and
Southeast Asia Ministers of Education Organization (SEAMEO) School Network, the Center
for Research on International Cooperation in Educational Development (CRICED), University
of Tsukuba, Japan has recently opened online courses for teacher education on YouTube which
already registered more than 10,000 users from 38 countries (http://criced.tsukuba.ac.jp/en)
Establishment of LS community in Brazil using these tools is a big dream which will be realized

through the collaborations.
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Abstract

This article examines the development of Lesson Study in Malaysia. Lesson Study was
introduced in Malaysia as small-scale research studies beginning in 2004. This was followed
the country’s participation at the APEC HRDWG Lesson Study Project as part of international
cooperation. By 2011, Lesson Study had been upscaled, reconceptualized and included in the
nationwide Professional Learning Community Project. While generally, feedback from these
events show the great potential of continuing Lesson Study as a professional development
approach, there was also a lack of confidence among the teachers to implement Lesson Study
on their own. This study discusses the implications of these events from the perspective of the
needs of the mathematics education professional community. Suggestions to revitalize and
sustain Lesson Study in Malaysia are included in the discourse.

Keywords: Lesson Study. Teacher Professional Development. Educational Borrowing.
Professional Community

El Desarrollo del Estudio de Lecciones en Malasia: Problemas y Desafios y su
Contribucion a la Educacion Matematica
Resumen

Este articulo examina el desarrollo del Lesson Study en Malasia. EI Lesson Study se introdujo
en Malasia como estudios de investigacion a pequefia escala a partir de 2004. Esto siguié a la
participacion del pais en el Proyecto de Lesson Study del APEC HRDWG como parte de
cooperacion internacional. En 2011, el Lesson Study fue mejorado, reconceptualizado e incluido
en el Professional Learning Community Project nacional (en espanol, Proyecto Comunitario de
Aprendizaje Profesional nacional). Si bien los comentarios generales de estos eventos muestran
el gran potencial del Lesson Study en curso como un enfoque de desarrollo profesional, también
hubo una falta de confianza entre los maestros para implementar el Lesson Study por su cuenta.
Este articulo discute las implicaciones de estos eventos desde el punto de vista de las
necesidades de la comunidad profesional de educacion matematica. El texto incluye sugerencias
para revitalizar y sostener el Lesson Study en Malasia.

Palabras clave: Lesson Study. Desarrollo Profesional de los Docentes. Préstamo Educativo.
Comunidad profesional.
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O Desenvolvimento do Lesson Study na Malasia: Questdes e Desafios e sua Contribuicao
para a Educacdo Matematica

Este trabalho examina o desenvolvimento do Lesson Study na Malésia. O Lesson Study foi
introduzido na Mal&sia como estudos de pesquisa em pequena escala a partir de 2004. Isso
ocorreu apos a participacdo do pais no Projeto de Lesson Study da APEC HRDWG como parte
da cooperacdo internacional. Em 2011, o Lesson Study foi aprimorado, reconceituado e incluido
no Professional Learning Community Project nacional (em portugués, Projeto Comunitario de
Aprendizagem Profissional). Embora, em geral, o feedback desses eventos mostre o grande
potencial do Lesson Study continuo como uma abordagem de desenvolvimento profissional,
também havia falta de confianca entre os professores para implementar o Lesson Study por
conta prépria. Este artigo discute as implicacdes desses eventos sob o ponto de vista das
necessidades da comunidade profissional de educacdo matematica. O texto inclui sugestdes para
revitalizar e manter o Lesson Study na Malasia.

Palavras-chave: Lesson Study. Desenvolvimento Profissional de Professores. Empréstimo
Educacional. Comunidade Profissional.

1. Introduction

The interest of educators towards the professional development of teachers is not new as
it has been commonly acknowledged that teachers’ knowledge is one of the attributes to the
effectiveness of education. This article focuses on one current approach, Lesson Study, which
is widely used in professional development of mathematics teachers. Just as the Sakura flower
is synonymous with Japan, Lesson Study too is synonymous to Japan. Lesson Study has been
practiced in Japan for over 100 years, yet it was largely unknown outside of Japan. Interests in
the Japanese practice of Lesson Study surfaced when comparative studies on mathematics
achievements were carried out in the 1990s. Results that emerged from these studies highlighted
the high mathematics achievement shown by the Japanese students (Stigler et al., 1999; Stigler
& Hiebert, 2004). Compared with the other countries mentioned in the study, the Japanese
teachers placed more emphasis on posing problems that encouraged students to make
mathematical connections rather than just using procedures. When the Japanese teachers were
asked how they learnt to teach in such a manner, they attributed it to the practice of Lesson
Study (Stigler & Hiebert, 1999). Through the seminal work highlighted in the Teaching Gap
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(Stigler & Hiebert, 1999), Lesson Study soon became a trend in the professional development
of mathematics teachers.

Like many developing countries, Malaysia too endeavored to raise the level of
mathematics achievement of its students, as mathematics had become an essential subject for
citizens to acquire and master in order for the country to progress and develop. Learning from
others too, had by the turn of the century, become imperative in the era of globalization. Goods,
services, people and knowledge had become much more easily transported across borders.
However, there are many challenges that every country would face when borrowing and
implementing new educational policies and ideas that has been proven successful in other
countries. While many educational ideas such as Lesson Study, may seem universal, adopting
these ideas across borders would mean implementing those very same ideas in different
contexts. In order to implement new ideas like Lesson Study, there is a need to adopt and adapt
these ideas so that they fit into the local context. Many issues arise when new ideas are borrowed
and implemented in a new context. There is a need to consider the local culture and the teachers’
beliefs and readiness to implement a new idea.

The purpose of this article is to reflect on the development of Lesson Study in Malaysia
and to look at the lessons learnt in the process of its development. To provide a better understand
of the context, this article begins by discussing the education system in Malaysia with special
reference to the development of mathematics curriculum and consequently professional teacher

development.

2. The Education System in Malaysia

2.1 Structure of Education in Malaysia

Malaysia occupies a central location in Southeast Asia, along the sea route from India to
the Far East. It has a population of 32 million. It gained its independence in 1957, and being a
former colony of the United Kingdom (UK), much of its government and educational structure
is based on that of the UK. The structure of its educational system adopts a centralized posture
where the Ministry of Education plays a central role in drafting its policies. Educational policies
are made at the Ministry of Education, which includes various administrative divisions such as
the School Management Division, the Curriculum Development Division, the Teacher

Education Division, and the Examination Syndicates. Policies from the Ministry are then
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disseminated to the State Education Departments which oversee the running of the schools in
the 13 states and one Federal territory in the country. In each state, the State Education
Department further administers its functions through the various District Education Offices in
the state to be implemented. Other educational institutions, like the public universities, while

other the ambit of the ministry, enjoys administrative autonomy in running its own programs.

2.2 Development of Professional Mathematics Teacher Development in Malaysia

In the early years of independence, much of the mathematics curriculum were borrowed
and based on the British curriculum (Asiah Abu Samah, 1982). For example, the early
mathematics curriculum in Malaysia in the 1960s was much influenced by the emergence of the
global New Mathematics reforms (Karp, 2013). Obviously, as a new emerging nation having
strong links with the UK, the New Mathematics curriculum in Malaysia was borrowed and based
on projects that were developed in the UK, namely the Scottish Mathematics Group (SMG) and
the School Mathematics Project (SMP) (Ghani, 1988). Aside from the international influence of
the SMG and SMP, the mathematics curriculum was also much affected by local policies which
were drafted in the process of national building. The Razak Report (Ministry of Education, 1956)
and the Rahman Talib Report (1960) which were incorporated in Education Act of 1961, paved
the way for the nationalization of educational policies. In the effort towards unifying the
multiracial groups, the use of the national language in the mathematics and science curriculum
was adopted. This would require teachers to move away from using the English language to the
use to the national language to teach mathematics. These teething issues form the main focus of
teacher development in the early years (Lee, 1982). In short, the teachers had to learn to adapt
to the New Mathematics content as well as to use the national language as the medium of
instruction at the same time.

The implementation of New Mathematics in the curriculum was not without criticisms.
As a result of public dissatisfaction, the Cabinet Committee Report (Mahathir, 1979) voiced
concern over the inability of school children to acquire the 3R’s, namely reading, writing and
arithmetic. This would soon lead to the next major reform of the mathematics curriculum in the
1980s which was implemented in two phases; the Kurikulum Baru Sekolah Rendah (New
Primary School Curriculum), followed by the Kurikulum Bersepadu Sekolah Menengah
(Integrated Secondary School Curriculum). There were several distinguishable characteristics

in the reform:
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1. The reform was implemented during a period of global concern that children
following school programs, especially in science and mathematics, were not able to
master the basic skills (Cockroft, 1982; United States National Commission on
Excellence in Education, 1983).

2. Much of this concern came from the public. The Cabinet Committee was essentially a
ministerial committee set up to look into the effectiveness of educational policies.

3. The revised mathematics curricula saw a greater emphasis placed on problem solving.
4. Teachers were encouraged to use remediation and enrichment through work groups.

Thus, the immediate needs of professional teacher development in the first few decades
after independence can be gleaned from the historical development of the country as well as the
development of the national curriculum. The main objectives of professional teacher
development in the early years were thus to address the issues of the adequate supply of qualified
teachers for the workforce, and to provide the teachers with curricular support programs. The
supply of trained teachers was carried out through teacher preparation programs in the teacher’s
colleges for primary school teachers and in the universities for secondary school teachers. Not
surprisingly, the use of the cascade approach was adopted to disseminate curricular changes for
inservice teachers. In the cascade model, the first level of training focuses on the national-level
master trainers who would conduct training for key teachers at the state or district levels who in
turn would train other teachers at the school level. In this approach there is the expectancy of a
cascading effect of knowledge from the Curriculum Development Division at the top of the
cascade down to the teachers in schools. This approach is deemed most efficient and cost
effective as it is able to train the largest number of teachers within a short period of time.
However, there are two main disadvantages. First, in the cascade model of teacher professional
development the amount of information and knowledge that is passed on to the teachers also
diminishes by the time the training reaches the school teachers. Knowledge that is intended for
transmission often ends up as a trickle by the time the training reaches the teachers. Thus. the
teachers, even though they have been trained, may not have effectively internalized the new
knowledge to effectively carry out the new changes in the curriculum. Second, the school
teachers do not have ownership of the curricular change. The cascade model is a top-down
model of training where teachers have to grapple with the ideas that were conceptualized
somewhere else and then implement them in the classroom. Incorporating the teachers’ own

innovations and ideas would be a challenge. Consequently, often the curricular change could
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not be implemented effectively, leading to the resulting gap between the intended and the

implemented curriculum.

2.3 Teacher Empowerment and Action Research in Malaysia

In line with global trends in the 1990s that began to emphasize teacher empowerment,
Action Research was first introduced in Malaysia as part of the Program for Innovation,
Excellence and Research (PIER) in 1993 (Lee, 1999). The main thrust for PIER was to improve
four main educational areas: Innovations in science and mathematics, small and isolated
schools, distance education and educational research. The action research model that was widely
adopted consists of a spiral repetition of four stages: (1) developing a plan for improvement, (2)
implementing the plan, (3) observing and documenting the effects of the plan, and (4) reflecting
on the effects of the plan for further planning and informed action (Kemmis & McTaggart,
1988). It has been reported that action research continues to be one of the thrusts of the Ministry
of Education (MOE) with the setting up of research committees at the State Education
Department and action research groups at the state level (Kim, 2005; National Institute for
Educational Policy Research, 2006). At present Annual research seminars were also organized
for teachers to showcase and to share the action research projects (Educational Planning and
Research Division, 2007). To further improve the action research program in school the MOE
suggested 1) Increasing the financial allocation for this program, 2) Introduce the management
of change training for school administrators, 3) Improve monitoring mechanism, and 4)
Developing training modules such as standardized training procedures and processes so that
teachers who have not been given the opportunity to attend courses can use these materials for
their project (National Institute for Educational Policy Research, 2006). The introduction of the
ideas for teacher empowerment in the context of professional teacher development thus provides

the setting for the introduction of lesson study in Malaysia.

3. Development of Lesson Study in Malaysia

By the turn of the century, the results the Trends in International Mathematics and
Science Studies (TIMSS) were already widely known among teacher educators in Malaysia.
Lesson Study was to a large extent less widely known at that time. However, Lesson Study was
soon to arrive at the shores of Malaysia, and this section intends to trace its development in

Malaysia.
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The first reported use of Lesson Study was in a small-scale research in 2004 (Lim, White
& Chiew, 2005; Lim & Chiew, 2015). The purpose of the research was to explore the plausibility
of using Lesson Study as an alternative teacher professional development approach to prepare
student-centered activities that constituted good practice in mathematics lessons. Eight teachers
in each of the two secondary schools participated. Two Lesson Study cycles were completed in
one school while the other managed three Lesson Study cycles. At the end of the project, the
participating teachers gave positive feedback, acknowledging that the Lesson Study approach
helped promote collegial bonding among the teachers, enhanced their mathematical content
knowledge as well as helping the teachers to produce better student-centered classroom
activities. The positive responses from the teachers encouraged further small-scale researches
that involved the collaboration between the university and the schools. An additional two
schools, one primary and one secondary joined the project the following year. The encouraging
response from the participating teachers and the school administrators were described as the
main reasons of optimism for the continued development of Lesson Study in its initial years.

However, these initial studies also indicated that there were impediments to its
implementation in Malaysian classrooms. White and Lim (2008) found certain factors that can
both impede and facilitate the implementation of Lesson Study. These were 1) administrator
support, 2) teacher commitment, 3) time constraints, and 4) perceptions about teaching. These
constraints were consistent with the impediments to professional development programs
reported elsewhere. Clarke (1994) reported several impediments to professional staff
development programs. These included sustained central office support, lack of time for
individual reading and reflection, commitment and ownership of proposed changes, and

teachers’ perception that the changes ought to be more practical.

3.1 Piloting the APEC-Tsukuba University Lesson Study Project at the Local Level

The next significant move forward in the development of Lesson Study in Malaysia was
the launch of the APEC HRDWG (Asia Pacific Economic Cooperation Human Resource
Development Working Group) Lesson Study Project. The APEC HRDWG adopted the Lesson
Study Project for five years beginning in 2006. The Project is still ongoing with other sources
of funds. The following were the areas of focus of the project from 2006 — 2010.

2006 Innovative Teaching Mathematics through Lesson Study

2007 Lesson Study focusing on Mathematical Thinking
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2008 Focusing on Mathematical Communication

2009 Connection between Assessment and Subject Matter

2010 Focusing on Mathematics Textbooks, e-Textbooks and Educational Tools

The APEC HRDWG Lesson Study Project is an international cooperation project that
plans to involve the member countries of APEC. The Project uses an innovative and pragmatic
management approach by organizing two conferences yearly. The first yearly conference is held
in the month of February in Japan and focuses on providing the invited specialists from the
various APEC economies with information and knowledge that covers the area of focus for that
particular year. Equipped with the knowledge the specialists from the first conference, they
would return to their home countries and work on the project. Their work is then reported at the
second conference, normally held in the month of September in Khon Kaen, Thailand. The
project is overseen by the University of Tsukuba, Japan and Khon Kaen University, Thailand.
More information and details on the APEC HRDWG Lesson Study Project is available at the
Project website (https://www.criced.tsukuba.ac.jp/math/ apec/).

The platform provided by the APEC HRDWG Lesson Study Project thus affords a
greater level of cooperation offering the advantage of knowledge shared internationally. These
new inputs provide new insights not only on Lesson Study but also on new ideas and standards
in mathematics didactics. The participants of the project were also able to witness actual lessons
in Japanese classrooms and also how Lesson Study is carried out in Japan. These new insights
provide another dimension of the plausible ways teaching and learning mathematics that can be
improved in the local classrooms in Malaysia.

The immediate effect of the APEC HRDWG Lesson Study Project was the initiation of
a pilot project involving two local institutions, the Regional Centre for Education in Science and
Mathematics (SEAMEO RECSAM) and Universiti Sains Malaysia (USM) (Cheah, 2012). Both
SEAMEO RECSAM and USM had been participating the APEC HRDWG Lesson Study
Project since its launch in 2006.

Six primary schools participated in the project. For each of the participating schools,
three teachers together with the school administrators formed a Lesson Study group. The reason
for an active involvement of the administrators was to allow them to understand how Lesson

Study is carried out, so that they may continue implementing Lesson Study in their schools after
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the project is completed. Each Lesson Study group also included researchers from external
institutions.

The project was carried out in two phases. In the first phase, five two-hour workshops
were conducted for all the participants from the six schools. Three workshops were conducted
to introduce the participating teachers to the main ideas of the project, namely, Lesson Study,
mathematical thinking, and communication. This was followed by two workshops on lesson
planning where the participants broke up into the Lesson Study groups according to their
schools. The second phase consisted of the research lessons and the post lesson discussions
which were conducted in the respective schools. A final workshop session was then conducted
where all the participants of the six schools came together to analyze and share the lessons they
had conducted. To evaluate the responses of the participants, feedback was obtained through
open-ended questionnaires which were administered at the end of each workshop. The responses
from the teachers to the questionnaires were then tabulated and analyzed for emergent themes.
The findings showed that:

1. The teachers perceive that mathematical thinking and communications promotes
deeper student thinking, collaborative learning, student-centered lessons and further
increase students’ creativity.

2. After going through the Lesson Study cycle and the research lesson, the teachers
commented that they have learnt about the application of mathematical thinking,
various mathematics teaching activities, teaching techniques and the usefulness of
Lesson Study. The conduct of Lesson Study seems to have reinforced their views
about mathematical thinking, communications and Lesson Study.

3. Time constraint remains the most often quoted challenge in doing Lesson Study.

4. The teachers found that planning and carrying out relevant activities posed as major
challenges for them.

5. The two main views of the teachers about the challenges were corroborated by the
views they espoused concerning the types of support that the teachers need. The
teachers wished for more input on mathematical thinking and communication, support
from teachers and administration as well as more time.

The school administrators who participated in the project gave positive views about
Lesson Study. They mentioned that Lesson Study could be used to assist especially by novice
teachers to acculturate into the school system. They, however, voiced reservations related to the

introduction of new innovative ideas which includes Lesson Study:
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e The school curriculum was overloaded and packed, and thus finding the extra space
within the present curriculum to accommodate in Lesson Study would be a challenging
task.

e The other main constraints were monitoring the implementation and providing guidance
to the teachers, and changing the teachers’ mindset.
4. Lesson Study in the Government Transformation Program
In 2011, Lesson Study was incorporated as one of the programs in the Government
Transformation Program (GTP). This provided the platform to scale up Lesson Study
nationwide. Whereas, the initial of the introduction of Lesson Study in Malaysia was mainly
confined to small-scale research projects, the GTP provided the opportunity to disseminate and

popularize Lesson Study nationwide.

The Government Transformation Program

The results from the Trends in International Mathematics and Science Study (TIMSS)
2007 (Mullis et al., 2008), showed that the results had dropped from the previous TIMSS in
2003. Around 20% of Malaysian students failed to meet minimum benchmarks for both
Mathematics and Science, compared to only 5% in science and 7% in mathematics in 2003. In
addition, the workforce remains relatively unskilled, with 7% educated only up to 11 years of
basic education, and with only 28% of Malaysian jobs in the higher skilled bracket (PEMANDU,
2010). Thus, the Malaysian Government embarked on the GTP in 2010. This was the result of
the realization that a quality education is a primary driving force to lift the quality of the nation’s
human capital. Enhancing education had now become not only a matter of basic human rights
but an economic imperative.

Under the GTP, the performance of all public schools was assessed and ranked according
to a composite score. The composite score comprised the grade point average based on the
school’s performance in public examinations and on the Standards for Quality Education in
Malaysia, which measures the quality of teaching and learning, organizational management,
educational program management and student accomplishment. Schools were then assessed and
ranked into seven performance bands based on their final Composite Score, with Band 1 being
the highest performance band and Band 7 being the lowest performance band. Head teachers
and principals of schools ranked on the lowest two bands were provided support to help them

plan strategically school improvement program that fit the unique needs of their schools.
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In 2011, 799 schools ranked on the lowest two bands were given support under the
School Improvement Program. The school heads were then provided training in school-based
leadership coaching and experiential learning programs. Further, the Professional Learning
Community (PLC) Program was initiated in these schools to help teachers improve instruction
through school-based instructional coaching and to enhance teacher collaboration. During the
initial planning of the PLC program there was a strong conviction that teachers could benefit
from the Japanese lesson study approach and consequently this approach was chosen to be used
to support teachers of low performing classes in Band 6 and Band 7 schools. Lesson Study was
subsequently incorporated into the PLC program. There were several aspects that distinguished
this program from the earlier Lesson Study initiatives:

1. Lesson Study was introduced as part of a larger PLC Program that includes other
teacher professional development methodologies such as learning walks, peer
coaching, and teacher sharing (Bahagian Pendidikan Guru, n.d.).

2. Lesson Study in the PLC Program is now applied to other school subjects such as
English language, Malay language, history, and science, besides mathematics.

3. The PLC Program facilitators includes specialists from various disciplines, whereas in
the earlier initiatives, only mathematics researchers and teachers were involved.

289 schools under the School Improvement Program participated in the Lesson Study
project under the PLC initiative. Six PLC workshops were conducted nationwide in 2011,
involving subject teachers teaching critical subjects such as English, Mathematics, Science,
History and Malay Language in their schools. Each workshop was conducted over four days.
During the workshops, participants were exposed to the Japanese Lesson Study model and were
shown videos on the implementation of Lesson Study practices from Japanese classrooms. They
then had the opportunity to acquire hands-on experience by practicing the Lesson Study cycles
in small groups under the supervision of panel experts. The panel experts were formed from a
selected group of master teachers and lecturers from teacher training colleges, specializing in
the same subjects. Some of them had also been actively practicing Lesson Study either with
their own students or through their involvement in Lesson Study research projects. The teachers
teaching the same subject were grouped together and planned a lesson plan collaboratively. The
lesson plan was carried out via micro teaching by a teacher from the group while others observed

the teaching. In some of the workshops, live classroom teaching and observations were
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organized. The participating teachers then discussed the lessons at the end of the teaching
session.

Two types of workshops were conducted; one for school coordinators and the other for
school principals, state and district education officers. The workshops for the school
coordinators were conducted over four days. The principals and state and district education
officers participated in a one-day workshop where they were briefed about the lesson study
project and the potential benefits of its implementation. The school principals and district
educational officers were also required to monitor and assist where possible in the
implementation of the Lesson Study cycles in their schools and within their districts
respectively.

The school coordinators who had attended the workshops were required to disseminate
the aim of the Lesson Study project and share their knowledge about Lesson Study with other
teachers in their school community and to work collaboratively with their subject committees
and implement at least two cycles of Lesson Study. They were furthermore required to choose
a “difficult topic to teach” to work on collaboratively with their colleagues. During the
implementation of the Lesson Study project, the national Lesson Study steering committee with
the assistance of the panel experts were active in providing on-site coaching and mentoring to
schools that need further support in implementing the two cycles of Lesson Study.

The teachers’ experiences in implementing Lesson Study cycles as an alternative and
innovative teaching strategy was investigated, by administering a survey questionnaire at the
end of the Lesson Study project. The questionnaire items were scored using a five-point Likert-
scale, with the score of 1 as highly disagree to 5 as highly agree. Table 1 shows the mean scores
of the teachers’ responses (Cheah & Mustapha, 2012).

The results showed that the participating teachers felt that they had acquired new
knowledge in the area of subject content and pedagogical content knowledge during the project.
The teachers further felt they had increased confidence about teaching the topic and had
increased ability to reflect on their teaching practice. The lowest scores among the survey items
were items that described the teachers’ perception towards the implementation of Lesson Study.
These items were related to whether the implementation of Lesson study was worthwhile, or

enjoyable and being critiqued at the end of the Lesson Study cycle. This was an indication that
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the participating teachers were hesitant and less confident about the implementing the Lesson
Study approach in their own classrooms.

Table 1 - Teachers’ Experiences in Implementing Lesson Study Cycles (N=491)

No Items Mean
1. Increased knowledge about the subject content 4.26
2. Increased pedagogical content knowledge about the subject 4.25
3. Increased confidence about teaching the topic 4.15
4, Increased understanding about students’ learning needs 4.00
5. Increase ability to reflect on and improve teaching practices 4.21
6. Increase the collegiality among members of the subject committees 4.19
7. Involvement in the implementation of the Lesson Study cycles was worthwhile 3.82
8. Involvement in the implementation of Lesson Study cycles was an enjoyable experience 3.96
9. Felt comfortable of being observed and “critiqued” and the end of the Lesson Study cycle 3.47
10.  Lesson Study resulted in improved students’ engagement with the learning activities 4,01
11.  Lesson Study resulted in improved students’ interaction in the classroom 3.99

In the years that followed, the PLC initiative was extended to more schools in the
country; 107 schools in 2012, 300 schools in 2013, 393 schools in 2014, and 600 schools in
2015 (Lim, etal., 2018). From 2011 to 2015, a total of 1,689 schools were introduced to Lesson
Study. Initially the workshops were managed by the panel experts but as the number of schools
were increased, the training and monitoring of the PLC program was assigned to District
Education Offices in 2015. To cope with the long-term demand, the District Education Officers
would now monitor the PLC program in the district. Each District Education Office would now
monitor the implementation of Lesson Study of three schools in the district. Lim et. al (2018)
raised the concern that the sustainability of the Lesson Study in the schools would be affected
as the result of the District Officers’ lack of experience and expertise on the Lesson Study

process.

4. Research Incorporating the Lesson Study Approach

Since the first reported research using Lesson Study in 2006, there have been many
Lesson Study related researches. Briefly, these researches can be classified into three categories.
The first category involves researches that looked into the characteristics of the Lesson Study
approach and how it has promoted teacher empowerment (Cheah, 2012; Cheah & Mustapha,
2012; Chew & Lim, 2014; Chiew et al., 2013; Kor et al., 2019; Lim & Chiew, 2015; Lim et
al., 2005, 2016; Teh, 2013). The results from these studies point to the suitability and potential
of using Lesson Study to empower teachers. The participating teachers also acknowledged that
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they acquired much content and pedagogical content knowledge through sharing with peers.
Improved collegiality was another aspect that the teachers observed when participating in the
research.

The second area of study involved using Lesson Study to investigate into classroom
practice and classroom culture (Kor et al., 2019; White & Lim, 2008). The nature of Lesson
Study in using collaborative groups makes it possible for peers and researchers to enter into the
classroom without creating a sense of intrusion in the research site. This allows for the entry of
the researchers into the research site as participatory researchers. Researches that are less
intrusive tend to afford better trustworthiness.

The third category of educational investigation involves design research. Design
research methodology involves designing tasks that begin with the end-users in mind in contrast
to traditional approaches that only seeks the end-users feedback after the product is complete
(Zawojewski et al., 2008). In Lesson Study, the teachers who are the end users of learning tasks,
participate in the process of designing and discussing about the tasks, right from the beginning
of the Lesson Study cycle. In using Lesson Study as a design research method, the researchers
join in together with the teachers to design the tasks, observe the lesson where the teacher used
the task for teaching, and finally discussed collaboratively on ways to improve the task based
on the reflections for the lesson (Cheah, 2013, 2018; Chew et al., 2013; Kor & Lim, 2009; Lim
& Chiew, 2015). Classroom tasks that were designed using the Lesson Study process afford a
spirit of confidence in its users as they had been part of the collaborative team designing, testing
and improving the task together. Further, the participating teachers gained much knowledge and
experience in the process. The Lesson Study approach was in fact the methodology used in the
production of the Japanese textbook activities. Miyakawa (2007) explained that in-depth Lesson
Study cycles were used in the design of the content and activities of the textbooks. The activities
that that appear in the textbooks were the result of deep discussion on the content and the
significance of the activities from the mathematics education perspective. These activities were

then improved through Lesson Study cycles.

5. Discussion

This section draws upon the theories of educational borrowing (Phillips & Ochs, 2004)
and the anthropological theory of the didactic (ATD) (Chevallard & Sensevy, 2014; Artigue et
al., 2019) to guide the discussion.
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5.1 Stages of Development of Lesson Study in Malaysia

The idea of borrowing educational innovations and best practices from another country
and applying it to the local context is common, especially in developing and emerging
economies. In examining this phenomenon of borrowing educational ideas from other countries,
Phillips and Ochs (2004) observed that there are four stages in the process: (i) Stage 1 — Cross-
national attraction, (ii) Stage 2 — Decision making, (ii) Stage 3 — Implementation, and (iii) Stage
4 — Internalization and ingestion (Phillips & Ochs, 2003, 2004). In the case of Lesson Study in
Malaysia, Stage 1 would refer to the stage when local researchers and educators became aware
of Lesson Study as an approach that had been used successfully in Japan. This awareness was
as the result of literature as well as collaboration with international researchers. Research about
Lesson Study had been well recorded in comparative studies of TIMSS and the TIMSS video
studies, and these literatures had been well disseminated through publications (Stigler &
Hiebert, 1999, 2004; Stigler et al., 1999). Because of globalization, the ease of sharing and
communication had been made possible. It is also worth noting that often the dissemination does
not come directly from the country of origin. The first available literature about Japanese Lesson
Study and the Japanese educational practices came not directly from Japan but by way of the
United States (Lewis, 1995; Stigler & Hiebert, 1999), and he initial collaborative small-scale
study about Japanese Lesson Study in Malaysia involved researchers from Malaysia and
Australia (White & Lim, 2008). This was to be Malaysia’s first initial response to the global
movement of Lesson Study. The participation of Malaysia in the APEC HRDWG Lesson Study
project provided further awareness and attraction to Lesson Study for its adoption in Malaysia.
The initial Lesson Study researches and also the pilot study that was carried in conjunction with
the APEC HRDWG Lesson Study project would constitute the beginning of Stage 2 of
educational borrowing process. These studies were carried out to explore the possibility of
adopting Lesson Study as a strategy that can be used in Malaysian schools. The results of these
studies were encouraging and showed the potential of incorporating Lesson Study as a teacher
professional development approach. Lesson Study then moved on to Stage 3, when it was
upscaled and became part of the Government Transformation Program. Subsequently, however,
Lesson Study became less prominent, as it soon became conceptualized as only one out of the
many strategies under the bigger umbrella of the Professional Learning Community (PLC)

program. Although, the adoption of Lesson Study seems to have arrived in Stage 4 in Phillips
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and Ochs (2004) theoretical perspective, the challenge of sustaining Lesson Study has become
more conspicuous as newer educational ideas continually appear. In the globalizing world, other
novel educational ideas continue to regularly emerge, often giving the educational innovations
that have already been endorsed, such as Lesson Study, little time to be internalized and
ingested. Unlike in Japan, where the educators have continued to practice Lesson Study since
1945, the teachers in Malaysia have had little time to internalize the essence of Lesson Study.
Since the Lesson Study Project had been implemented in 2011, there have been other projects
that have been endorsed by the Ministry of Education, which include the promotion of Science,
Technology, Engineering and Mathematics (STEM) into the curriculum, the Literacy and
Numeracy Screening program, followed by a renewed focus on the inclusion of technology into
the classroom practice. Teachers are often faced with the challenge of how they could integrate
all these innovations simultaneously. This challenge was noted by the head teachers in the pilot
study who had voiced that the curriculum was already crammed and that teachers would not be
able to find the space to practice Lesson Study even though they thought it was a good approach

to professional teacher development.

5.2 Teachers’ Views of Lesson Study in Malaysia

The anthropological theory of the didactic (ATD) (Chevallard & Sensevy, 2014)
describes the complexity of transmission and transformation of educational content as it flows
through the different levels of the educational system. In ATD, the educational content refers to
the educational tasks, the techniques used in relation to the tasks, and the discourse among
agents involved in the task as it transcends the different levels of educational system. Because
education is a human activity, the activity and the discourse are dynamic and often leads to
transformations of the original ideas, resulting in differences in meanings and nuances of the
ideas among the agents who are involved.

In the Lesson Study projects described earlier, the perceived meaning of the term Lesson
Study by the various agents who were involved in the Lesson Study program in Malaysia,
evolved as the Lesson Study program cascaded through the different levels of its introduction
and implementation in Malaysia. The researchers and teachers in the initial Lesson Study
research studies and the Pilot Study had the benefit of observing the practice of Lesson Study
in Japan through the APEC HRDWG Lesson Study Project while most of the participating
teachers in the PLC program only first learned about Lesson Study in the PLC workshops they
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attended. One meaning commonly espoused by some of the teachers was that Lesson Study is a
synonym for lesson plan. For these teachers, they believed that they have done Lesson Study
once they have completed and taught the lesson plan. Some other teachers relate Lesson Study
to the process of video recording the lesson. They believed lessons must be video recorded in
Lesson Study. Moreover, the teachers believed that the purpose of Lesson study was to video
record exemplary lessons. The emergence of these various meaning and perceptions by the
teachers can be explained by the anthropological theory of the didactic (ATD) (Chevallard &
Sensevy, 2014; Artigue et al., 2019). In ATD, meanings of mathematical terms are transformed
as they move across the various levels of the educational system, attributed to the complexities
of discourse among the agents in the educational system. From the perspective of ATD, it is
highly likely that the meaning of Lesson Study would be “shaped, modified, disseminated,
introduced, transposed and eliminated” (Artigue et al.; p. 17) due to the encompassing
anthropological constraints imposed at the various levels of implementation. The agents in the
dissemination of Lesson Study come into the program from diverse backgrounds, playing
different roles at various levels of its implementation in Malaysia. In the early stages, the
researchers not only learnt about Lesson Study from literature but they also had the opportunity
to learn through international cooperation, experiencing first-hand how Lesson Study is carried
out in Japan and other countries. The teachers who were involved had the benefit of participating
and learning in small groups through an extended period of time, enabling them to construct a
more in-depth knowledge of Lesson Study. In contrast, the PLC program was conducted in a
much larger group within a much shorter period of time. The workshops were normally
conducted over a period of four to five days. The depth of interaction and the period over which
it occurs will necessarily influence the conceptualization of ideas about Lesson Study.
Moreover, the PLC program saw the involvement of specialists from different subjects besides
mathematics. This would have made the presentation of Lesson Study more generic, and thus
missing out on discussions related to the mathematics curriculum. Mindful that perceptions and
beliefs emerge through a milieu of biographical, contextual and interactional influences (Cheah,
2001; Cocklin, 1991), these variations of conceptions of Lesson Study are perhaps not

unexpected.
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5.3 Sustaining and revitalizing Lesson Study in Malaysia

The various views held by the teachers who participated in the PLC program about
Lesson Study, indicate that their views of Lesson Study were superficial. This was perhaps
expected due to the short duration of interaction during the workshops. Although the workshops
included hands-on lesson planning and real-life classroom teaching, and observations followed
by discussions it would not have been intensive enough to provide the teachers with a deeper
insight as to the extend Lesson Study can be used as an avenue of professional learning for them.
The concern is that these superficial views of Lesson Study would result in superficial lesson
planning and lesson observations, followed by discussions that are based on purely behavioral
perspectives. There were little in-depth discussions which could provoke reflective thought
necessary for professional development. Another implication is that their personal views could
influence their perceptions of the purpose of Lesson Study. This would influence the teachers
to devise personal short-term goals for implementing Lesson Study: To plan an exemplar lesson,
to implement the lesson, and to critique the lesson. While these aims are aligned with the process
of Lesson Study, these short-term goals are unlikely to motivate the teachers to persevere to
achieve higher long-term goals as the short-term goals involve superficial targets could be
achieved using less demanding approaches. On the contrary, the teachers would need to develop
more significant and meaningful long-term goals in order to sustain the practice of Lesson
Study.

In contrast, Lesson Study in Japan, while still based on the four-step model of lesson
planning, implementing the lesson, observations and reflective discussion, is practiced with
more rigor. Several features of Lesson Study in Japan comprise deeper discussions that include
focus on hatsumon — presentation of a problem, kikan-shido — instruction at students’ desk,
neriage — dynamics of whole class discussion, and matome — summing up (Shimizu, 2007).
Lesson Study in Japan is also practiced to achieve the long-term goals of developing student-
centered learning and the structured problem-solving approach for teaching and learning. Thus,
in Japan the Lesson Study approach is used as a means to an end, and not an end in itself; to
attain the higher goal of quality mathematics didactics. In Japan, Lesson Study is used as a
means of developing a culture within the community of mathematics educators. The skills,
knowledge and attitudes of the teachers are encultured within the community of professional

community of mathematics educators (Baba, 2013). Lesson Study is thus a tool which is used
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for the purposes of developing the knowledge, skills and attitude of the professional community.

Besides Japan, the Lesson Study community in Thailand has also been able to sustain the use of

Lesson Study to achieve the long-term goal of accomplishing the open-ended approach in the

teaching and learning of mathematics (Inprasitha, 2011). This perspective of looking at Lesson

Study as part of the culture of the professional community could possibly provide indications of

the way forward to sustain and revitalize the practice of Lesson Study.

The ensuing suggestions emerge through juxtaposing the development of Lesson Study

in Malaysia against the backdrop of the Lesson Study in Japan and Thailand as a professional

community of practice:

1. Alignment of the long-term goals of Lesson Study to the needs of the professional
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community. The long-term goals of Lesson Study should address the needs of the
professional community. This is particularly essential in Malaysia as Lesson Study has
been conceptualized as PLC which includes the various subjects taught in school. The
goal for the mathematics community could include themes that focus on attaining the
vision of teaching mathematics as embodied in the national curriculum. In Japan, the goal
was to create lessons using the structured problem-solving approach, while Thailand
adopted the open-ended approach. Setting the appropriate long-term goals will allow
deeper discussions and consequently expand the understanding of the curriculum. In
Japan, a significant amount of time in Lesson Study is spent on kyouzai kenkyuu — the
careful study of academic content and teaching materials (Takahashi & McDougal, 2016).
In the early small-scale studies and the related APEC HRDWG project in Malaysia, the
clarity and relevance of the goals provided meaningful direction in the implementation of
Lesson Study. However, by the time Lesson Study was upscaled in the PLC project in the
GTP, there was little relevance and connection of the goals to the mathematics
community. Part of the reason was that the PLC project had by now been expanded to
include other subjects besides mathematics.

Building and developing Lesson Study groups over a period of time. Learning about
Lesson Study through a one-week workshop allows for quick dissemination and
awareness of the features of Lesson Study, but for Lesson Study to be sustained the
Lesson Study groups must be allowed time to develop and build the bonds of collegiality,
attitude and trust. In the case of Malaysia, the support of the school administration is
essential, as Lesson Study also entails re-scheduling lessons in order that lesson
observations and discussion meetings can be conducted. The results from the early small-
scale studies and the APEC HRDWG pilot study showed more teacher professional
learning was attained though longer engagement in Lesson Study with the collaboration
of the school administration.

Emphasizing and expanding the pool of Knowledgeable Others. In Lesson Study, the
knowledgeable other is someone with extensive knowledge and experience either in
content area or in Lesson Study (Takahashi & McDougal, 2016). In the case of Malaysia,
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the knowledgeable other sometimes play dual roles, as a content expert and also as the
lead person and advisor to the Lesson Study group. This was the case in the early
researches on Lesson Study and the APEC HRDWG Pilot Study where the
knowledgeable other were the researchers. The head teachers of the schools involved,
recognized the critical role played by the knowledgeable other and indicated their wish
that the knowledgeable other could continue to extend their assistance to the school even
after the end of the project. In the PLC project, the knowledgeable others were the master
trainers in the project who had extensive experience in the teaching the relevant subjects.
To sustain the Lesson Study program, it is necessary to expand the pool of knowledgeable
others to lead in developing the professional community.

4. Empowering teachers to participate in the decision-making process related to the Lesson
Study Groups. In envisioning the growth of Lesson Study groups as part of the wider
professional community, it is necessary to incorporate shared visions into the community.
Opportunities should be created where the voices of the members of the community
comprising of administrators, researchers and teachers can be shared, acknowledged and
taken into consideration in the decision-making process

5. Championing Lesson Study at various levels of the professional community. One of the
essential features that has helped the development of Lesson Study in Japan was the
sharing of the results at various levels of the professional community. Lesson Study is
carried out in a highly structured manner at school and district levels in Japan (Takahashi
& McDougal, 2016). This provides opportunities for the teachers to share their teaching
ideas and materials with their peers. For Lesson Study to be sustained, the professional
community can be encouraged through various events and programs that highlight the
work of the community. Lesson Study open class and other activities at school, district,
state and national level can serve as platforms for knowledge, ideas and products to be
shared among members of the professional community.

6. Conclusion

This article set out to trace the development of Lesson Study in Malaysia and examine
the issues and challenges, and its contribution to mathematics education. Lesson Study started
as small scale collaborative studies which showed its potential as a professional development
approach. Malaysia’s participation in the APEC HRDWG Lesson Study project further
propelled Lesson Study into prominence among educators in Malaysia. Eventually, the
upscaling of Lesson Study was to occur when it became part of the Government Transformation
Program, which involved a reconceptualization of Lesson Study under the bigger umbrella of
Professional Learning Community. Feedback from the PLC project show that while the
participating teachers were confident about enhancing their subject matter knowledge and

pedagogical content knowledge, they were less confident about implementing Lesson Study in
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their own classrooms. Evaluating the implementation of Lesson Study in Malaysia, however,
would be incomplete unless it is done by taking into consideration the needs of the professional
community. It is perhaps pertinent to suggest that the adoption of Lesson Study in Malaysia
could hopefully be reviewed and revitalized by considering the needs and vision of the
mathematics education community, particularly in the direction mathematics didactics in
Malaysia should take. Clarity of this vision would then provide teachers and researchers with
motivation to use Lesson Study to improve the teaching and learning of mathematics in

Malaysia.
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Abstract

This paper provides a holistic portrayal of Chinese lesson study (LS). It includes the historical
and cultural traditions of Chinese LS, the mechanisms of Chinese LS, the major features of
Chinese LS in comparison with Japanese LS, and its recent development and further directions.
The implications of Chinese LS for the development of LS internationally are discussed.

Keywords: Lesson study. Chinese Lesson Study. Teaching Research System. Teacher
Professional Learning. Improvement Science.

Lesson Study China: su historia, desarrollo e implicaciones
Resumen
Este articulo presenta un retrato holistico de Lesson Study Chinese (LS). Incluye las tradiciones
historicas y culturales del LS chino, los mecanismos del LS chino, las caracteristicas principales
del LS chino en comparacion con el LS japonés y su desarrollo reciente, y otras direcciones. Se
discuten las implicaciones del SL chino para el desarrollo del SL a nivel internacional.

Palabras clave: Estudio de lecciones. Leccion de estudio chino. Sistema de Investigacion
Docente. Formacion Profesional Docente. Ciencia de la Mejora.

Lesson Study Chinesa: sua histdria, desenvolvimento, e implicacdes

Resumo
Este artigo apresenta um retrato holistico da Lesson Study Chinesa (LS). Inclui as tradi¢des
historicas e culturais da LS chinesa, os mecanismos da LS chinesa, as principais caracteristicas
da LS chinesa em comparacdo com a LS japonesa e seu desenvolvimento recente e outras
diregdes. As implicagdes da LS chinesa para o desenvolvimento da LS internacionalmente sao
discutidas.

Palavras-chave: Lesson study. Lesson Study Chinesa. Sistema de Pesquisa do Ensino.
Aprendizagem Profissional do Professor. Ciéncia do Aperfeigoamento.
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Introduction

Based on the TIMSS video study, which examined nationally representative eighth-
grade mathematics classrooms (81 in the US, 100 in Germany, and 50 in Japan), Stigler and
Hiebert (1999) revealed the high-quality mathematics teaching in Japan (90% of classrooms
studied were rated as medium and high) in comparison with the classrooms studied in Germany
(66%) and in the US (11%) and identified a unique Japanese pedagogical approach of teaching
mathematics through “structured problem-solving.” They argued that teaching is a system and
a cultural activity, and the unique Japanese teacher professional development (PD) approach,
coined as Lesson Study (LS, jugyou kenkyuu plan., #ZZ£4%E) helps develop teachers’
capacities needed for teaching through problem-solving nationwide. LS typically includes a
collaborative study of teaching materials, joint design of a lesson, and teaching of the lesson
observed by colleagues with a post-lesson debriefing followed by a revision of the lesson.

In Japan, LS has been in place with multiple models nationwide for over a century that
has significantly contributed to the improvement of math and science education (Lewis, 2015,
2016; Makinae, 2019). Thanks to the seminal work by Stigler and Hiebert (1999), LS has been
adopted in the US since the 1990s (Lewis; Tsuchida, 1998) and then has spread globally (Huang
et al., 2019). The positive effects of Japanese LS on promoting teacher professional learning,
improving student learning outcomes, and building professional learning communities (Huang
& Shimizu, 2016; Lewis, 2016; Lewis & Perry, 2017; Willems & Bossche, 2019) have been
well-documented, although there are various challenges of adapting LS in other countries (Fujji,
2016; Huang & Shimizu, 2016).

Recently, Chinese LS has occurred in the LS community (Huang & Shimizu, 2016;
Huang et al., 2017). Educators may wonder whether this is an adapted Japanese LS or whether
Chinese LS has unique features. This paper aims to provide a brief introduction to Chinese LS:
its historical development, mechanisms for supporting LS, and its features in comparison with
the Japanese LS. The paper ends with a discussion of the implication of the Chinese LS for the

international LS community.

1. Chinese LS: A brief history

The outstanding performance of Chinese Mainland students in mathematics and science
on the Programme for Student Assessment (PISA) (OECD, 2013; 2019) has prompted
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international scholars to study mathematics education and mathematics teacher education in
China (FAN ET AL., 2015; LI; HUANG, 2018). The Shanghai teaching approach has been
characterized as mastering teaching and learning through variation and includes the five big
ideas of coherence, representation and structure, mathematical thinking, fluency, and variation
(HUANG ET AL., 2021; HUANG; LI, 2017; NCET, 2017). Several Shanghai lessons have been
recommended as exemplary lessons in a popular book, Mathematics Mindset (BOALER, 2018).
Thus, how to prepare and ensure teachers can teach mathematics in such a way has become an
interesting question.

There is a job-embedded, hierarchical PD system of teaching research activity in China.
It includes studying teaching materials, jointly planning a lesson, teaching the lesson, observing
the lesson, and having a post-lesson discussion as a core component (HUANG ET AL., 2017,
YANG, 2009). The Chinese PD approach, focusing on examining and polishing a lesson aligned
with reform-oriented teaching, was initially coined as Keli (exemplary lesson) study (HUANG,;
BAO, 2006). Recently, it has been theorized as Chinese LS through two special issues included
in the International Journal for Lesson and Learning Studies (see HUANG ET AL., 2017; FANG
ET AL., 2022).

From a historical perspective, Li (2019) illustrated how Chinese LS has evolved through
three major stages and finally developed its own characteristics. In the first phase (1896-1949),
the initial forms of Lesson Study activities were first introduced and practiced. During that
period, the schools affiliated with normal universities provided a venue for pre-service teachers’
teaching practicum experience in which (1) experienced teachers observed and provided
feedback on lessons taught by student teachers and (2) experienced teachers demonstrated how
to teach, to student teachers. These two types and their variations continue to be practiced in
schools in China today.

In the second stage (1949-1999), adapted from the former Soviet Union, the Chinese
government officially established a nationwide teaching research group (TRG) system.
Teaching Research Groups focused on three main themes: (1) In-depth analysis of textbooks
and other instructional materials and pedagogy; (2) Collective lesson planning by teachers in
the same group; and (3) Observation of an exemplary lesson taught by expert teachers or an

experimental lesson involving new teaching strategies; teaching or observing a public lesson,
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followed by the audience commenting on the lesson; mutually observing lessons taught by other
teachers in the same group, providing feedback.

In the third stage (2000-), to address the challenges of implementing new curriculum,
teacher educators developed their own style of LS by adopting ideas of community of practices
(WENGER,1998) and Japanese LS. The most recognized work was done by the Action
Research Project team at Qingpu County in Shanghai (WANG; GU, 2007). Based on over 20
years of teaching experiments and empirical research in mathematics classrooms, the project
team formulated an Action Education model for teacher professional development that
incorporates LS as the main platform for teacher learning, planning, teaching, reflections, and
new behaviors (GU; GU, 2016; HUANG; BAO, 2006). It is called “three foci (teacher belief,
gaps identification, and adaptive change) with two rounds of reflections between the iterative
research lesson planning for improvement (=<, M s &)’ (WANG; GU, 2007, p. 37).

More specifically, a teacher starts with planning a lesson aiming at making visible his or
her own existing teaching beliefs and behaviors by reflecting on feedback from colleagues and
identifying the gaps in what the reform requires. Then the teacher redesigns and teaches the
lesson aiming at gaining lived experience of the new standards, ending with reflecting,
redesigning, and teaching it again based on colleagues’ observation feedback and evidence of
student learning in order to arrive at a new behavior phase. Gu and colleagues’ work also marked
the first time that researchers were called upon to work with schools to provide expert guidance
(zhuanjia yinglin, %% 5 14) (HUANG; BAO, 2006).

The recent development of Chinese LS within the context of 21%-century competency-
oriented curriculum reform is discussed in a recent special issue on Chinese LS (FANG ET AL.,
2022). In the following sections, | will provide more details about the features of Chinese LS
and why and how Chinese LS works in China.

2. Underpinnings of Chinese Lesson Study

Chinese LS has played important roles in implementing curriculum reform and
improving mathematics instruction over decades (WANG; GU, 2007; HUANG, HUANG ET
AL., 2019). In this section, the reasons why Chinese LS works are explored from multiple

perspectives.
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2.1 A cultural perspective

From a cultural perspective, Chen (2017) argues that the following three core cultural
orientations frame the Chinese LS.

First, unity of knowing and doing ( %117+ —) rather than conceptual explication is
behind teacher knowing and understanding through embodied actions and practical discourse.
Ontologically, in Chinese culture, knowing and doing are integrated.

Second, practical reasoning (SZEHEE!) drives the deliberate practice of repeated
teaching through group inquiry and reflection. Epistemologically, knowledge of good teaching
is not so much talked about in verbal concepts as enacted in teachers’ actions in deliberate
practice through critical inquiry and reflection. As a Chinese saying states, “Proficiency comes
from familiarity” (FABEA=17).

Third, a tendency to emulate those better than oneself (i, 5% 15%) motivates teachers to

learn from “good” exemplars of expert teachers.

Methodologically, it is believed that watching model teaching, practicing for “making
perfect,” and learning from making errors are valuable opportunities for teachers. This
corresponds to the statements: “doing things” cannot be separated from “being humane,” and
“respecting virtues” should go hand in hand with “learning knowledge.”

These cultural values about teacher professional learning could help explain why in
Chinese LS, repeated teaching of the same topic, developing an exemplary lesson, and
knowledgeable others’ involvement throughout the LS process are emphasized.

Moreover, Li (2019) argues that the following three principles and practices are crucial
for understanding the nature of Chinese LS: (1) respecting and learning from masters and
experts; (2) teaching and learning by integrating profound theory and deliberate practice, and
(3) learning taking place among learner peers through mutual observation and discussion.

It is argued that these cultural roots could help us better understand the nature and
features of Chinese LS (CHEN, 2017; LI, 2019). Yet, some unintended consequences should be
noticed. For example, some teachers have taken a utilitarian or opportunist approach,
participating in LS activities mainly for the sake of winning a contest or promotion, social status,
and financial incentives (LI, 2019). Furthermore, it is often difficult to agree upon the criteria

for “good” lessons during LS amid ongoing curricular reforms (CHEN, 2017).
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2.2 An institutional perspective

From an institutional perspective, both a teacher professional promotion system and an
associated teaching research system are fundamentally important for ensuring Chinese LS be
implemented at scale. The professional ranking and promotion system, established in 1993, has
evolved to support teachers’ professional development.

There are three levels of professional titles: senior (i=12%), intermediate ("4, Level 1),
and primary (4%, Level 2 &3).

For each level, political, moral, and academic qualifications are specified. In addition,
there are specific titles for honoring teachers with excellence in teaching, research, and
leadership, such as “exceptional teacher,” which is equivalent to university professor status
(HUANG ET AL., 2016a), or “master teacher” and “subject leader” (CRAVENS; DRAKE,
2017). This system not only specifies components of teacher professional expertise but also
provides incentives (the salaries are associated with different professional levels) and a
culturally supported mechanism for teacher professional development (L1 ET AL., 2011).

There is a teaching research system supporting teacher professional development
(CHEN, 2020; RICKS; YANG, 2013). Teaching research (Jiaoyan) is a special term that refers
to various activities of professional development at different levels (school, district, city, or
national), and is organized by teaching research groups (school-based) and institutes (Jiaoyan
Jigou).

The teaching research system, initially established in 1956 (WANG, 2013), has evolved
into a hierarchical system with school, district, county, city, province, and national levels
(YANG, 2019). Different departments, including educational bureaus, educational science
research academies, and curriculum development centers at both national and local levels, are
responsible for teaching research activity at different levels. Their major responsibilities include
(1) guiding teaching research, (2) overseeing teaching administration in schools on behalf of
educational bureaus, (3) providing consultation for educational authorities, (4) mentoring the
implementation and revision of new curricula, (5) building the bridge between modern
educational theories and teaching experiences, and (6) promoting high-quality classroom
instruction (HUANG ET AL., 2016b).

There are more than 100,000 teaching researchers (inclusive of other disciplines)

working in teaching research institutes (WANG, 2013). The teaching research specialists play
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multiple roles, including (1) interpreting opinions regarding the implementation of teaching
plans, syllabi, and materials based on local contexts; (2) providing evidence and suggestions on
decision-making for local education authorities; (3) organizing a variety of teaching research
activities at different levels; and (4) helping teachers study teaching materials, implement
teaching schedules, and improve their teaching efficiency.

Specific requirements for recruiting teaching research specialists have been set by the
Ministry of Education and are further specified by local education authorities (HUANG ET AL.,
2012). In general, a teaching research specialist must be an excellent teacher with good teaching
research ability and leadership.

Within the teaching research system, many teaching research specialists and educational
researchers, who have excellence in teaching and doing educational research and with needed
skills in facilitating teaching research activity, could serve as knowledgeable others for
facilitating LS. Some advanced teachers are selected to serve as subject leaders at district or city
levels to lead in carrying out school-based teaching research, including Chinese LS. These
subject leaders help teachers interpret the curriculum standards, demonstrate their own teaching,
mentor other teachers, and decode instructional expertise by comparing teaching conducted by
experts and regular teachers.

Chinese LS and district research projects, with the support of subject leaders (or/and
knowledgeable others from universities), have made curriculum reform transparent for teachers
to ensure their learning to teach reform-oriented lessons (CRAVENS; WANG, 2017; FANG,
2017).

3. Studies on Chinese LS

Similar to Japanese LS, Chinese LS has played roles in improving mathematics teaching
(HUANG ET AL., 2011), promoting students’ outcomes of learning (HUANG ET AL., 2016b),
developing both teachers’ and specialists’ professional knowledge and skills (HUANG; HAN,
2015; HUANG, ZHANG ET AL., 2017), implementing reform/innovative ideas (HUANG,
HUANG ET AL., 2019; ZHAO ET AL., 2022), and building connections between research and
practice (HUANG ET AL., 2016b).
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In Huang and Li’s (2009) study, with the aim of developing exemplary lessons to
supplement the textbook, LS groups from a school, a district, and a city, supported teachers in
developing lessons that demonstrated new curriculum-oriented instruction.

Huang et al. (2011) further documented how teachers could develop their instructional
expertise by developing exemplary lessons and collaboration through LS. Huang et al. (2016b)
explored how an LS informed by theories of learning trajectory and variation pedagogy could
promote students’ conceptual understanding of the mathematical algorithm of the division of
fractions. Similarly, Huang, Zhang et al. (2019) revealed that theory-informed LS could develop
students’ ability to solve word problems.

Regarding the effect of LS on curriculum reform, both Huang and Huang et al. (2019)
and Zhao et al. (2022) documented how innovative ideas introduced in curriculum standards
could be implemented in the classroom effectively through iterations of LS. Concerning the
learning of knowledgeable others (e.g., mathematics teaching research specialists in China),
Huang and Han (2015) documented how mathematics specialists and teachers co-learned
through boundary crossing during LS.

Huang and Zhang et al. (2017) detailed what knowledge and skills are needed to be
specialists and how specialists develop their professional knowledge. With regard to the roles
in linking theories to practice through Chinese LS, Huang et al. (2016b), Han et al. (2019), and
Zhao et al. (2022) documented how a certain theory (e.g., learning trajectory, variation
pedagogy) could inform the LS process and promote student learning outcomes.

Recently, Huang et al. (2021) portrayed teachers’ expansive learning process through
Chinese LS. In the journal special issue on Chinese LS and its adaptation in other countries
(HUANG ET AL., 2017), it was argued that Chinese LS is a deliberate practice for developing
instructional expertise, a research methodology for linking research and practice, and an
improvement science for instruction and school improvement system-wide.

To understand recent developments of LS in China, a new journal special issue revisits
the roles of LS within the context of competency-based curricula (FANG ET AL., 2022). This
special issue argues that LS in China continues to serve as a powerful platform to support change
in teaching and reveals a new feature of Chinese LS, namely, research-practice partnerships
(RPPs) in LS (FARRELL ET AL., 2022), where researchers, who are university faculty
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members, support teachers to implement competency-based (hexing suyang #%i>3F&3F)
curriculum reform through boundary crossings (ENGESTROM; SANNINO, 2010).

From the lens of learning at the boundary of research-practice partnerships (RPPs), the
features of Chinese LS are highlighted in three major themes: (1) the role of university-school
partnerships in meeting the new demands of key competency reform; (2) resourceful tools,
strategies and structures to support boundary crossing for teachers; and (3) roles and
relationships for mutual learning in university-school partnerships.

Thus, it urges the need to redefine Chinese LS to engender versatility and hybridity and

to enlist mutual learning relationships in future university-school partnerships.

3.1 Comparisons of Japanese LS and Chinese LS

Embedded in a nationwide, hierarchical teaching research system (school-based, district-
based, city-based, province-based, nation-based), Chinese LS includes multiple modes with
different purposes at different levels as well.

In general, various types of Chinese LS focus on polishing the research lesson based on
classroom observation and collective reflection and emphasize the LS product as “public
lessons” or “exemplary lessons” (HUANG ET AL., 2017; YANG, 2019). There are “report
lessons” for novice teachers to demonstrate their professional growth, “exemplar lessons” for
expert teachers to demonstrate reform-oriented good practice, and “contest lessons” for winning
awards for excellence in teaching (HUANG ET AL., 2017).

There are similarities between Japanese and Chinese LS regarding the focus on
examining and reflecting upon classroom practice and the nature of job-embedded and
nationwide PD activity, with each having a long history and a cultural and institutional support
system (LEWIS, 2016; Li, 2019; YANG, 2019).

Yet, some essential differences between Chinese and Japanese LS are identified.

Especially the essential components of Chinese LS are: (1) repeated teaching of the same
topic, (2) focusing on both content and pedagogy, (3) exemplary lessons as products of LS, and
(4) the involvement of knowledgeable others throughout the LS process (HUANG ET AL.,
2017; LI, 2019).
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First, for a long time, Chinese LS has been content-focused, oriented to developing the
best teaching strategies for specific subject contents for student learning, while Japanese LS was
regarded as focusing on general and long-term education goals.

Second, there are various kinds of lesson studies for teachers at different stages of their
professional development in China, with a focus on demonstrating and/or developing exemplary
lessons to demonstrate effective teaching. Yet, the Japanese model focuses more on the process
of teacher learning than the product of a “perfect lesson.”

Third, rehearsal teaching is repeated multiple times until the teachers involved feel
satisfied with the goals they set out to achieve, while Japanese teachers might or might not repeat
the teaching with the improved lesson.

Fourth, knowledgeable others are involved throughout the entire process of Chinese LS,
while in Japanese LS, knowledgeable others may also be involved, but not necessarily or not

throughout the entire process.

4. Further directions of Chinese LS

As a traditional and powerful teacher professional development approach, Chinese LS
has to cater to the needs of uncharted challenges in the artificial intelligence technology-
mediated education era.

By recognizing weaknesses of Chinese LS, such as focusing on teacher performance
rather than student thinking and focusing on reflection based on experience rather than analytical
analysis, several strategies could be adopted to improve the LS process.

First, theoretical notions such as learning trajectory (SIMON, 1995) and variation theory
(GU ET AL., 2004; HUANG,; LI, 2017) could be used as guiding principles during the LS
process.

Second, the LS process could be carried out as disciplined inquiry (BRYK ET AL., 2015)
by adopting the ideas (pre, post- tests; intended, enacted, and achieved goals of learning) from
the learning study (MARTON; PANG, 2006) and investigating a focus-group of students during
LS (DUDLEY, 2012). Thus, the LS process could be enriched, as displayed in Figure 1.
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Figure 1 - Enriched Chinese LS process
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Within the LS cycle, it is crucial to identify important problems to address and how to
measure the outcomes of solving the problems. Before planning the lesson, it is important to
understand student learning readiness through a pre-test and/or an interview with focused
students. During teaching and observation, it is necessary to use certain instruments to capture
critical teaching moments and student learning evidence. Immediately after the research lesson,
a post-test and/or interview are needed to collect student learning outcomes and students’
perceptions. During debriefing, based on the collected data, analytical analysis results should be
incorporated for revising the lesson plan for the next cycle of LS.

With regard to promoting Chinese LS systemwide, some ideas from improvement
science (BRYK ET AL., 2015) and networked improvement community (RUSSELL ET AL.,
2017) could be adopted.

There are six core principles of improvement.

The first is to make the work problem-specific and user-centered. It starts with a single

question: “What specifically is the problem we are trying to solve?”.
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Second is that variation in performance is the core problem to address. The critical issue
is not just what works but rather “what works, for whom, and under what set of conditions.”

The third core principle is seeing the system that produces the current outcomes. It is
hard to improve what you do not fully understand. It is important to understand how local
conditions shape work processes and make hypotheses for change public and clear.

Fourth, we cannot improve at scale what we cannot measure. It is important to embed
measures of key outcomes and processes to track if improvement occurs.

The Fifth is to anchor improvement in disciplined inquiry. Engaging rapid cycles of
Plan, Do, Study, Act (PDSA) makes learning faster and improvement quicker. It is not a problem
that failures may occur, but it is a problem if we fail to learn from failures.

The last core principle is to accelerate improvements through networked communities.
We can accomplish more together than even the best of us can accomplish alone.

An examination of PDSA cycles (core principle 5) (See Figure 2) shows that the PDSA
and LS cycles are nicely matched. At each phase of PDSA, there is a detailed description of
what needs to be done.

For example, to plan, we analyze the cause of the problem within the system. To act, we
have to make explicit the measurable outcome and hypothesis and have a theory in action
(protocol). In the context of LS, it is crucial to measure what students learn and how certain

types of intervention link to learning outcomes.
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Figure 2 - Plan-Do-Study-Act (PDSA) circle
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Source: Adapted from Bryk et al. (2015)

The PDSA cycle could be repeated to continuously hypothesize and test the
improvement. Regarding LS context, building on the product of a cycle of LS (lesson plan and
video lessons, measurement, and learning evidence), further cycles of LS could continue to
address the identified problem. Thus, this type of LS could be conducted across schools in the

same district or across districts.

5. Implications of Chinese LS for LS Globally

Rooted in Chinese cultural values and supported by the teaching research system and
teacher promotion system, Chinese LS has contributed to the improvement of mathematics and
science education nationwide over the decades. Meanwhile, Chinese LS itself has evolved and
developed into new forms and connotations to meet teachers’ professional development needs
in changing contexts. The continuity and change keep the Chinese LS a dynamic and vital
professional development vehicle for teachers to meet changing challenges. At the same, the
practice and development of Chinese LS may provide insights into teacher professional

development in other countries.
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The key features of Chinese LS, such as iteration, the involvement of knowledgeable
others, focusing on both process and product, and linking theory and practice, may provide
insight into the enrichment of LS around the world. For example, the repeated teaching of the
same content (similar to design-based implementation research) (FISHMAN ET AL., 2013) has
been adopted by UK-research LS, which focuses on using multiple cycles of LS with a deep
investigation of a group of focus-students.

The involvement of knowledgeable others (or facilitators) in the LS process has been
recognized as one of the important factors ensuring the success of LS (TAKAHASHI,;
MCDOUGAL, 2016; SELEZNYQV, 2019). Focusing on both process and products of LS is
critical for scaling up LS and building a networked improvement community (MORRIS;
HIEBERT, 2011).

However, when adopting lessons originating in Asia to other countries, cultural
transposition (cultural beliefs, institutional intentions) should be considered (BARTOLINI
BUSSI ET AL., 2017; RAMPLOUD ET AL., 2022), and necessary modifications need to be

made by incorporating local culture and traditions.
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Abstract

This paper describes school-wide Lesson Study, a type of site-based professional learning that
is near-universal in Japan but rare in the United States. After discussing the core elements of
school-wide Lesson Study, we examine its promise and challenges in the United States. Promise
is shown in the demonstrated potential of school-wide Lesson Study, when joined with an
approach such as Teaching Through Problem-solving, to solve two persistent problems of U.S.
education: (1) transforming mathematics learning to center on problem-solving; and (2)
addressing the opportunity gap faced by students from historically marginalized groups. We
identify two principles underlying successful development of school-wide Lesson Study:
support for teachers’ intrinsic motivation; and teacher-administrator joint leadership. Together,
these principles are posited to support teachers’ collective efficacy, a powerful influence on
student learning. Finally, we discuss a major challenge to school-wide Lesson Study: sustaining
it across changes in school and district leadership.

Keywords: Lesson Study. Jugyou Kenkyuu. Mathematics Teaching. Professional Learning.
Professional Community. Equity. Collaborative Lesson Research.
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La promesa y el desafio del Lesson Study en toda la escuela en los Estados Unidos
Resumen

Este articulo describe el Lesson Study basado en la escuela, un tipo de aprendizaje profesional
local que es casi universal en Japon pero raro en los Estados Unidos. Después de discutir los
elementos centrales de Lesson Study en toda la escuela, examinamos sus promesas y desafios
en los Estados Unidos. La promesa se muestra en el potencial presentado por el Lesson Study
en toda la escuela, cuando se combina con un enfoque como la ensefianza a través de la
resolucion de problemas, para resolver dos problemas persistentes en la educacion de los EE.
UU.: (1) transformar el aprendizaje de las matematicas para centrarse en la resolucion de
problemas; y (2) abordar la brecha de oportunidades que enfrentan los estudiantes de grupos
histéricamente marginados. Identificamos dos principios subyacentes al desarrollo exitoso del
Lesson Study en toda la escuela: apoyo a la motivacion intrinseca de los docentes; y liderazgo
conjunto maestro-administrador. Juntos, estos principios se postulan para apoyar la efectividad
colectiva de los maestros, una poderosa influencia en el aprendizaje de los estudiantes.
Finalmente, discutimos un gran desafio para el Lesson Study en toda la escuela: sostenerlo en
medio de cambios en el liderazgo de la escuela y del distrito.

Palabras clave: Lesson Study. Jugyou Kenkyuu. Ensefianza de las matematicas. Aprendizaje
profesional. Comunidad profesional. Equidad. Investigacion colaborativa en el aula.

A promessa e o desafio do Lesson Study em ambito escolar nos Estados Unidos
Resumo

Este artigo descreve o Lesson Study em ambito escolar, um tipo de aprendizado profissional
local que € quase universal no Japdo, mas raro nos Estados Unidos. Depois de discutir os
elementos centrais do Lesson Study em toda a escola, examinamos suas promessas e desafios
nos Estados Unidos. A promessa é demonstrada no potencial apresentado pelo Lesson Study em
toda a escola, quando combinado com uma abordagem como o Ensino por meio da Resolucéo
de Problemas, para resolver dois problemas persistentes da educacéo nos EUA: (1) transformar
o0 aprendizado de matematica para centrar-se na resolucédo de problemas; e (2) lidar com a lacuna
de oportunidades enfrentada por alunos de grupos historicamente marginalizados. Identificamos
dois principios subjacentes ao desenvolvimento bem-sucedido do Lesson Study em toda a
escola: apoio a motivacao intrinseca dos professores; e lideranca conjunta professor-gestor.
Juntos, esses principios sdo postulados para apoiar a eficacia coletiva dos professores, uma
poderosa influéncia na aprendizagem dos alunos. Por fim, discutimos um grande desafio para o
Lesson Study em toda a escola: sustenta-lo em meio a mudancas na lideranca da escola e do
distrito.

Palavras-chave: Lesson Study. Jugyou Kenkyuu. Ensino de matematica. Aprendizagem
profissional. Comunidade profissional. Equidade. Pesquisa de aula colaborativa.
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Introduction

School-wide Lesson Study is near-universal in elementary schools in Japan (NIER,
2011), but rare in the United States. This chapter describes school-wide Lesson Study, which
has three core elements: a long-term vision for student development shared by all educators at
a school; Lesson Study cycles through which educators enact and study their vision in practice;
and pathways that support knowledge flow within the school and with the outside.

We present three cases of U.S. school-wide Lesson Study; information on these cases
(School S, School O, and School CE) is provided in a subsequent section of the chapter. The
cases suggest the potential of school-wide Lesson Study to solve two daunting problems in U.S.
education: (1) transforming mathematics instruction from “telling” by teachers to active
knowledge creation by students; and (2) the opportunity gap faced by students from historically
marginalized groups. From these cases, we identify two principles underlying successful school-
wide expansion of Lesson Study—support for teachers’ intrinsic motivation; and teacher-
administrator joint leadership. We speculate that these two principles build teachers’ collective
efficacy, a powerful influence on student learning. Finally, we look at the challenges faced by

schools as they try to build and sustain school-wide Lesson Study.

What is School-Wide Lesson Study?

School-wide Lesson Study has three core elements:

e A long-term vision for student development shared by teachers;

e Lesson Study cycles through which teachers enact and study their vision in practice;
and

e Pathways that support knowledge flow within the school and with the outside.

Each of the three elements has an important function. The vision creates a sense of
collective purpose among teachers and grounds the work in teachers’ heartfelt goals. The Lesson
Study cycles enable teachers to build and examine their vision in practice. The knowledge flow
pathways enable teachers to learn from other teams within their school and from outside

resources.
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Shared vision

Teachers together identify the qualities they want all students to have at
graduation or later in life and develop a vision statement that expresses these qualities. Schools
often call this vision statement a “Research Theme,” (from the Japanese term Kenkyuu Shudai)
or “Vision for Student Success.” As part of the vision statement, teachers build a “Theory of
Action” about how to achieve their vision—for example, that students’ mathematical agency and
identity is built through lessons that engage students in problem-solving and productive talk. A

basic process for building the vision and theory of action is found in LSGAMC, 2022a.

Lesson Study cycles

Teachers conduct Lesson Study cycles (see Figure 1) that address a specific topic taught
at the grade level and also the long-term vision for students. Typically, each Lesson Study team
is made up of 3-6 teachers from a grade level or grade band. The team studies what is known
about the teaching-learning of the topic and co-plans a “research lesson” designed to bring to
life their ideas about teaching of the topic and about their long-term vision for students. Ideally,
all teachers in the school observe the research lessons and discuss the implications for their
shared school vision. In practice, it may take several years to lay the groundwork for many or

all teachers at the school to observe all teams’ research lessons.
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Figure 1 - Lesson Study Cycle

1. STUDY

Identify long-term goals for
students (Research Theme)

Choose the subject and unit to
investigate

4. REFLECT
Post-lesson Discussion:
eShare data from lesson

Study related standards, content,
curricula and research

2. PLAN

Examine the unit and choose one
lesson to plan in depth

e Use the data to illuminate student
learning, lesson and unit design,
and broader issues in teaching-
learning

Articulate the unit and lesson goals

Try the lesson task and anticipate
student thinking

eHear brief comments from outside
specialist who observed lesson

Plan the lesson

Identify data to be collected during
the lesson

End of Cycle Reflection:

*Consolidate and document

learning from the cycle, identify
implications and questions for
future work

3. TEACH RESEARCH LESSON

One team member teaches the lesson

Conduct a mock-up lesson

Others observe and collect data on
student responses

Source: Elaboration by authors

Each phase of the Lesson Study cycle offers opportunities for teachers’ learning. For
example, the Study Phase allows teachers to look at a mathematical topic in depth, studying
curriculum, standards and research. After conducting a Lesson Study cycle on multiplication of
fractions, teachers at School CE “just kept going on and on about how much they learned about
the topic...they had taught this topic before but had never really understood it conceptually. It
was really clear to them how much they had learned about the content.” The next phase of the
cycle, Plan, sparked further insights about the curriculum: As teachers anticipated the
knowledge students needed for the research lesson, they realized that an idea in the curriculum
that they “had glossed over earlier was actually important for the children’s understanding of
this topic.”

Teaching a research lesson in front of colleagues for the first time is an experience that
many teachers look back on as a pivotal moment in their career, when they realize the power of
learning from colleagues and from practice. Justin Stoddard explains, “When you have a
dedicated team of critical observers, it provides a unique opportunity to gather data on how
different students are engaging in their work, misconceptions, and the patterns emerging with
that particular group of students.” Years later, teachers recall specific ideas from the post-lesson

reflection phase, such as the simple question from an outside commentator: “What is the new
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learning in this lesson? Mathematics is joyful when students can expect to learn something new

in every lesson.” Josh Lerner reflects on the power of the post-lesson discussion:

Knowledge flow pathways

I think most people teaching a research lesson for the first time are somewhat
intimidated or worried. But usually the result is that they listen really deeply to what
is said because it's about them and their students, and they find it very inspiring in
some way. For example, last spring, teachers extended the introduction of the lesson a
lot more than we had planned, perhaps out of nerves, and front-loaded a lot of
information to help students be successful once they were attempting the problem. Dr.
Takahashi’s final comments called this “just in case” teaching—telling students
everything upfront just in case they need it, even though the goal is to challenge
students to try to do it themselves. He contrasted this with “just in time” teaching, in
which you plan out things to say or do only if needed.

Knowledge flow pathways allow teachers to learn from one another and also from

outside resources. Table 1 provides some examples of knowledge flow pathways at school-wide

Lesson Study sites. These pathways differ from site to site, but share the same underlying

purpose: ensuring that teachers can learn from each other and from outside knowledge resources.

Table 1 - Knowledge flow pathways

Pathway

Examples

Shared school-wide
study of an outside
resource

A book on educating for equity read by the whole faculty argues
that joy and agency should be central to student learning; these
ideas inform the vision of student success developed by teachers
Teachers review videos of Teaching Through Problem-solving
lessons (LSGAMC 2022b) to build their vision about how
mathematics instruction nurtures self-confident, independent
learners.

Bi-weekly school-
wide inquiry prompt

Teachers collect and discuss individual classroom artifacts in
response to a school-wide prompt such as “What do you do to
support academic conversations in your classroom?”

Lesson Study teams
study outside
resources

Teams study standards, curriculum units and research; the team
summarizes the implications of these resources in the research
lesson Teaching-Learning Plan handed out to all observers

Lesson Study teams
consult with outside
specialists

Teams ask for feedback on the draft lesson plan from an
experienced mathematics educator who poses questions or makes
suggestions (e.g., “I understand the task but I am not sure what is
the mathematics you want students to learn from this lesson™)
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Teams invite an experienced mathematics educator to observe the
research lesson and provide “final commentary” to help the team
consider next steps in their learning (e.g., “You need to adjust the
planned boardwork so that struggling students see their thinking
represented on the board”)

Teachers observe Teachers closely observe students throughout a research lesson,
research lessons by | seeing the instructional strategies used by colleagues to enact the
other teams school vision in practice; teachers see content, instruction and

learning at other grade levels, so they can connect student learning
over time to their own teaching

Lesson study Pictures and key learnings from different teams’ research lessons
newsletter or bulletin | are published in a newsletter or posted on a bulletin board so
board shares team teachers can learn from the work of other teams

findings

Teachers present or | Teachers present their Lesson Study findings to a state conference
publish of mathematics educators, publish an article in a magazine for
mathematics teachers, or conduct a research lesson as part of a
professional conference, reshaping outside knowledge resources

Source: Elaboration by authors

School-Wide Lesson Study cases

Selection of the School-wide cases

The school-wide cases were chosen from 12 schools that worked with researchers! to
build school-wide Lesson Study. Initially the project assumed that schools would use their
locally-adopted instructional materials to improve instruction. However, during the 2015-16
school-year (the first year of the project), it became clear that local mathematics instructional
resources did not offer sufficient support for teachers’ Lesson Study work, so the researchers
shared resources on Teaching Through Problem-solving in mathematics, creating or translating
materials based on Japanese practice (LSGAMC, 2022c).

For this paper, we draw examples from three school-wide Lesson Study sites. In each of

the three districts, we report on one school that focused on mathematics Lesson Study school-

! Catherine Lewis of Mills College and Akihiko Takahashi of DePaul University were co-principal investigators
of the work; Shelley Friedkin co-led the Mills College team, working with Kathy Emerson, Kevin Lai and Laura
Henn. District educators co-led the work in each district.
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wide and that: (1) showed continued evidence of school-wide Lesson Study (many or all
teachers participating) two years after the end of external funding; (2) showed evidence of
positive changes in teaching and learning after starting school-wide Lesson Study; and (3) had

an educator interested in co-authoring this chapter.

School demographics

Schools O and S are elementary schools in two large, urban West Coast districts. School
CE is a PK-8 school in a large, urban midwestern district. As Table 1 shows, Schools S and O
serve higher proportions of students from most historically underserved groups than do their
respective districts. School CE serves a population of students similar to the district, with

slightly lower proportions from some historically underserved groups.

Revista Paradigma, Vol. XLIV, Edicion Tematica Estudio de Clases: Contribuciones ..., mayo de 2023 / 80 — 109 87



Catherine Lewis; Justin Stoddard; Joshua Lerner; Hanna Sufrin

Table 2 - School and District Demographics

English
Black Latinx Asian White Learner Low SES
School S 24.9% 51.6% 4.0% 2.71% 41.8% 84.0%
District S 7% 271% 35% 15% 28.1% 51.4%
School O 6.3% 89.5% 1.0% 2.1% 70.6% 92.0%
District O 23.9% 46.2% 11.8% 9.9% 31.2% 73.0%
School CE 10.8% 44% 6.3% 33% 18.7% 55.6%
District C 36.6% 46.6 4.1% 10.5% 19.4% 77.9%

Source: Elaboration by authors

Standardized tests

Districts O and S measure mathematics performance using SBAC (Smarter Balanced
Assessment; California Department of Education, 2023), the standardized test used in about a
dozen U.S. states. District C uses NWEA MAP. These two mathematics standardized tests differ
considerably. SBAC is the product of a major assessment re-design to capture the ambitious
instruction expected by the Common Core State Standards (NGACBP & CCSSO, 2010). Hence
SBAC includes constructed-response items as well as multiple-choice items and it addresses
four domains: concepts and procedures; problem-solving; communicating reasoning; and
modeling/data analysis. It is administered once a year (starting in grade 3) and takes about 3.5
hours. Its grade-specific forms are aligned with the Common Core State Standards for the
corresponding grade level.

In contrast, the NWEA MAP used by District C is a fully multiple-choice assessment of
30-45 minutes, designed for repeated administrations three times during a school-year to provide

brief feedback on students’ mastery of specific mathematical content so that teachers can re-
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teach topics as needed. NWEA'’s adaptive structure (a single computerized item bank for grades
3-5, with item selection determined by student response to the prior questions) means that
students who answer grade-level items correctly are presented with above-grade-level content.
It seems likely that NWEA’s use of multiple grade-level items rewards superficial knowledge
of not-yet-taught content and that the multiple-choice format fails to measure problem-solving
or reasoning in depth. As a further challenge, NWEA’s adaptive format substitutes a new item
when students pause for a certain length of time during testing, a feature that may have been
exploited by some District C schools to raise scores, according to a district report that questions
the test’s validity as a way to compare schools (Burke & Kunichoff, 2020).

Figures 2-4 show mathematics standardized test data from the three schools, starting the
year before school-wide Lesson Study (2014-15) and going through the 2018-19 school year
(four years into building school-wide Lesson Study and after external funding ended in 2018).
Standardized tests were not conducted in 2019-20, due to COVID-19. In Figures 2-3, the bars
show SBAC mathematics results for a school over time (for all students and demographic
subgroups) and the x’d lines show district results. The difference between school and district
results is striking. Schools S and O show dramatic increases in mathematics scores over time
for the school and all demographic subgroups, whereas district-wide profiles show mostly flat
growth profiles. In fact, School S’s growth makes it a 3-sigma positive outlier in achievement
growth within its district.

Figure 4 shows the NWEA MAP scores at all four school-wide Lesson Study sites in
District C compared to the District. As it shows, the great year-to-year variability in test scores
makes it hard to draw any conclusions about growth. However, outside educators (from across
the United States and around the world) who attended District C’s large public research lessons
positively evaluated instructional quality and several lesson videos (with accompanying plans)
are available online (LSGAMC, 2022b), so readers can judge instructional quality for

themselves.
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The potential of School-wide Lesson Study to solve two persistent problems in U.S.

Education

Figures 2 and 3 suggest the potential of school-wide Lesson Study to address the
persistent opportunity gap for students from low-income and historically marginalized
communities in U.S. schools. Teaching Through Problem-solving (TTP), introduced as part of
Lesson Study, was the major change in mathematics instruction during this period.

A TTP lesson typically focuses on a single problem that has been carefully designed to
allow students to develop the targeted new mathematical procedure or concept from their prior
knowledge as they work to solve the problem (Fujii, 2019; McDougal & Takahashi, 2014;
Takahashi, 2021). Mathematicians reserve the term “problem” for tasks where a solution
method has not previously been demonstrated; if a solution method has already been taught, the
task is considered an “exercise” (Schoenfeld, 1985). Although U.S. mathematics educators have
advocated for decades that “problem solving be the focus of school mathematics” ( NCTM,
1980, p. 1), U.S. instruction continues to center on teacher-presented knowledge followed by
student practice (Banilower et al., 2018). Teaching Through Problem-solving places great
demands on feachers’ mathematical content knowledge, since teachers need to grasp and
respond to the mathematics in students’ ideas, rather than simply show students the correct
mathematical procedures. Transforming instruction typically requires repeated cycles of
experimentation and refinement in practice. So a transformation like Teaching Through
Problem-solving is very hard to achieve without a professional learning approach like Lesson

Study that enables teachers to engage in repeated cycles of practice and reflection over time.
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To illustrate TTP, Figures 5-8 provide artifacts from a 2019 research lesson at School S.
The lesson instructor, Justin Stoddard, was in his fourth year of experimentation with TTP. The
lesson revolves around a single challenging problem (see Figure 5) that allows students to build
the new mathematical content-an understanding of equivalent fractions. Students initially
grapple with the problem independently, working in their mathematics journals to devise a
solution (Figure 6).

Figure 5 - Lesson task

Source: Authors

Figure 6 - Student journals

Source: Authors
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Figure 7 - Student A’s response, reproduced on board by teacher
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Figure 8 - Student B’s response, reproduced on board by teacher
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Figure 9 - Student C’s response, reproduced on board by teacher

Source: Authors

Japanese teachers say that “the real lesson begins after the problem is solved,” and about
half the lesson was spent in whole-class discussion of the three pieces of student work shown in
Figures 7-9, which students presented and explained, followed by questions from classmates.
Each piece of work showed the student’s name at the top (omitted for confidentiality) and, as
Figure 8 shows, Mr. Stoddard reproduced their work at the board, directed by the students, who
used their journals to guide the reproduction. The whole-class discussion elicited gasps and
exclamations from students at several points. For example, a student asked Student A why she
did not draw two same-length number lines, and Student A said she was not sure. Mr. Stoddard
added “You’re still thinking. That’s OK.” When Student B next presented work, a student asked
why she used two same-length number lines, and Student B answered, “Because I wanted to
make both of them one meter,” provoking several loud “ohs” from classmates. Likewise, when
a classmate asked Student C why she made 8/8 since the number in the problem is 4/8, Student
C explained that she made the whole meter “because it is the same size as 8/8, and if you rip it
in half it is 4/8”—provoking loud exclamations of “I get it” and even one “bravo!”

Table 3 provides a window on the change in mathematics teaching-learning at School S,
by comparing the 2019 research lesson with a 2016 research lesson also planned by the grade 3
Lesson Study team when teachers were just beginning to experiment with TTP; two of four team
members were the same in 2016 and 2019. Both research lessons focused on comparing fraction
size and both were taught by Justin Stoddard. However, as Table 3 reveals, the lesson tasks

differed substantially, changing from a series of “bare-number” tasks in 2016 to a single context-
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embedded problem in 2019: proving whether 4/8 or ¥ is greater. (The team deliberately chose
to omit the problem’s correct answer, to heighten the drama of the lesson.) In the 2016 lesson,
before attempting the task themselves, students were handed a tool (fraction bars) and they
watched a classmate solve the task (with a different fraction) on the board using fraction bars.
In 2019, students devised their own strategies to solve the problem and choose their own tools.
Established class routines of writing in mathematics journals, questioning presenters during
whole-class discussion and using information from the boardwork enabled students to build the
new mathematics largely through their own thinking, questioning, and discussion.

Table 3 - Comparison of 2016 and 2019 research lessons on fraction size

2016 2019

Task Worksheet of 8 same-format A single problem:

problems (with different fractions | “Mr T. thinks that 2 meter is
substituted for %): “Explain why % | longer than 4/8 meter. Mr. S
is bigger, smaller or the same size as | thinks that 4/8 meter is longer

benchmarks (0, %2, 1)” than %2 meter.
Who do you think is correct?
Show your thinking.”
Tool and Solution | Tool (fraction strips) is handed Students are not given a tool
Method out by teacher; a number line and | or shown a solution method
a solution method using the before trying the task; they
fraction strips is demonstrated by | draw on tools and ideas from
a student at the board before prior lessons to independently
students try the task develop solution methods
Work on Task After brief independent work Students work to solve the
time, students work mainly in problem independently in
groups, sometimes telling each their journals (17 minutes)
other the answers before hearing classmates’
ideas

Discussion of Work | Most discussion in table groups. | Most discussion is whole-

Students exchange work and class, focused on three
correct a partner’s work; two students’ work presented on
groups complete a poster the board in large, legible
summarizing their work and show | print that can be read by all
it to the class students
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Presentation of
Work

Groups volunteer to present their
posters, which are not legible
beyond first row; about 7 minutes
is spent presenting posters

Teacher strategically selects
three students whose work is
reproduced on board, allowing
side-by-side comparison; each
student is questioned by
classmates in whole-class
discussion (20 minutes)

Examples of
Student-to-Student
Speech

Student speech focuses mainly on
logistics and whether answers are
correct. “Do you think we can get
extra credit if we explain it in
words?” “Do you get what we’re
supposed to do?” “You can
change mine if our answers are
different.”

Student speech focuses on the
mathematical models and
concepts.

“Why did you draw different
length number lines?”

“Why did you show 8/8 on
your number line if the
problem says 4/8?”

Reflective
Mathematics
Journals

Students used journals only to
write reflections at the end of
lesson.

Students used their journals to
record the problem, work out
a solution, take notes on
classmates’ solution methods,
record the lesson summary
agreed on by the class, and
write reflections on what they
learned or still wondered
about. Several student
reflections from the prior
lesson are selected by the
teacher to introduce each
day’s lesson.

Lesson Summary

No student-voiced summary, but
students conclude from looking at
presented work that some groups
used fraction bars and some used
number lines

Student-voiced summaries
such as “Just because
something sounds like it’s
longer than something else, it
doesn’t mean that it is,”
contribute to a class summary
on board: “Sometimes two
different fractions can be the
same length, such as 4/8 and
157

Source: Elaboration by authors

The comparison of the 2016 and 2019 lessons in Table 3 illuminates the shift toward

problem-solving—a shift that has been notoriously elusive for U.S. schools, as noted earlier. In
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2019, the students solved a challenging problem that allowed them to build a new mathematical
idea (equivalent fractions) using their own and classmates’ thinking and drawing on
tools/models from prior learning; in 2016, students were given the tools to complete a series of
tasks whose solution method had already been demonstrated. When asked to reflect broadly on
the changes in his mathematics instruction between 2015 and 2019, Justin Stoddard said:
One of the things that jumps out is that TTP lessons have naturally elevated the
engagement of students. The big ideas are coming from each other, and there’s this
enhanced level of excitement when it’s coming from another student. A couple weeks
ago, we were looking at the area of irregular shapes, and one student came up with the
idea of adding on to a shape to make a regular shape and then subtracting [the added
quantity] at the end, and the class just erupted into “Oh my god.” If I had been doing
direct instruction and showed them “this is how you do it; now you practice” it would

have been nothing. They’ve really held on to that strategy, and days later they’re saying
“I really want to try Edwin’s idea.”

Principles underlying successful school-wide Lesson Study

Not every site that tries to build school-wide Lesson Study is able to do so. We next
discuss two principles that underlie the work of successful school-wide Lesson Study sites:

support for teachers’ intrinsic motivation; and joint teacher-administrator leadership.

Support for teachers’ intrinsic motivation

Self-determination theory and research establish that settings that meet three basic
human needs—autonomy, social relatedness, and competence—elicit participants’ intrinsic
motivation and commitment (Deci & Ryan 1985; Ryan & Deci, 2000). Lesson study responds
to these three basic needs of educators. For example, educators’ own questions and vision shape
Lesson Study (autonomy). Team members work together and support each other by exchanging
ideas, co-planning, sharing lesson observations, making sense of new ideas, and celebrating the
team’s work (social relatedness). Cycles of study, planning, observation and reflection build
teachers’ skill as teachers and observers and their knowledge of teaching, learning and content
(competence). Justin Stoddard’s description of the changes at School S with school-wide Lesson
Study illuminates how both autonomy (choosing the focus of the work) and social relatedness

support teachers’ work to improve instruction:
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I can go to colleagues and say hey I’m struggling with this. If I know that my discourse
is too teacher-student-teacher-student...I can go to my colleagues because we’re all
engaging in the same type of work. I can take advantage of what they’ve learned....The
wealth of knowledge is within each other. We see that and learn from that directly,
rather than gambling on some outsider to come in and share information....It is
collectively building on the wisdom and experience that we all bring to the school site
community.

In talking about the changes that came with school-wide Lesson Study at School O,

Hanna Sufrin referred to the “fun” and “depth” and “juicy math conversations” that came with

school-wide Lesson Study.

The nature of the conversations and really getting into one another’s teacher brains just
kicked off a different way of seeing one another as fellow learners. You realize
everyone at the table has something big to offer. And that’s pretty exciting. Wanting
to learn together has to be one of the key levers in actually getting teachers to shift
their practices. So once we felt like this was really fun work, that we were inspired by
everyone at the table, and we realized we all wanted to grow together, then we're
holding each other accountable. So Lesson Study made us see one another as
colleagues in a different way.

Sufrin notes that much non-Lesson Study professional development (PD) does not

provide sufficient time or an effective design for teachers to really learn together. It feels

“scattered: Math PD one week, English the next week; it’s really hard to feel focused with so

much going on.”

So then you take Lesson Study and you say every week you are going to meet only on
this one specific topic within this content area. You drill way down, zoom in. Those
conversations were so much more focused than anything we had ever done together as
a group of teachers. It was the opportunity to say: this is all we're doing for the next
eight weeks, and let's put everything else to the side for the next 2 hours.

Focusing on the whole unit during a Lesson Study cycle, and studying the standards in

depth, allowed “really deep conversations about how to break up the objectives of the overall

unit.”

People are always amazed when they look at the standards for a unit and realize that
though it's 35 lessons, it's actually just, for example, four main Common Core
Standards. And so doing that work of choosing for ourselves how to break down those
standards, rather than just saying “oh, tomorrow's lesson says the kids have to learn
how to do blank.” A big shift that I made was working from the standards rather than
working from the curriculum.

Sufrin says that the deep study of the standards, content and the whole unit during a

Lesson Study cycle enabled her to shift her planning from a single lesson focus to the whole

unit, making it much easier to identify the problem-solving experiences that would enable
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students to learn the unit content. Students’ responses to successful problem-solving lessons
motivated her to keep investing in problem-solving:
Because wow, a great TTP lesson feels so powerful for the kids. It’s all over their
journals, it’s all over their faces. It's so obvious. And every time that we had one, it
just made me want to do double the following week. | saw the growth in so many ways.
I could see the progress in their journals and every piece of qualitative and quantitative

data. Of course, that's what makes you want to keep going with anything in your
classroom.

Each site made decisions about Lesson Study scale-up in ways that respected teachers’
autonomy, social relatedness and competence. For example, at School S, just five teachers
initially volunteered for Lesson Study, so the work began with just one cross-grade team of five
teachers. Site leaders did not urge other teachers to participate, but did involve the whole faculty
in creating the vision for student success and theory of action, so all teachers would feel invested
in the cross-grade team’s work on the vision. Over time, the cross-grade team invited the whole
faculty into many elements of the work, such as joint study of resources related to the vision
and observation of research lessons. By the time the whole faculty was expected to join Lesson
Study teams two years later, they felt connected to the work and had seen the positive response
of their colleagues who originally volunteered. As Justin Stoddard, a member of the original
cross-grade team, later noted:

One of the things that made the progression to whole-school Lesson Study more
successful was the gradual transition—we started with the teachers who were passionate
and interested in exploring the process...and then they became the team leads as we
transitioned to whole school. Rather than coming top-down from administration, when

other teachers were hearing from the pilot teachers about why this is such a powerful
practice, it’s received better.

At School CE, Lesson Study spread slowly over more than five years. Most teachers in
the K-5 grades are involved in Lesson Study in some way, but research lessons are typically
observed by just a few teachers outside the team, not the whole faculty. Josh Lerner, whose
work over time has included lead math teacher and lead bilingual teacher, initially nurtured
colleagues’ interest in Lesson Study in many ways, including by volunteering to teach in other

teachers’ classrooms:

Revista Paradigma, Vol. XLIV, Edicion Tematica Estudio de Clases: Contribuciones ..., mayo de 2023 / 80 — 109 99



Catherine Lewis; Justin Stoddard; Joshua Lerner; Hanna Sufrin

I've often volunteered to go and teach a lesson in a classroom if | know a difficult topic
is coming up, and I'll treat it a little bit like a research lesson, giving people a plan
ahead of time. I'd invite people and try to arrange some substitute coverage, make it
easy on them to participate, and then give some rationale for the lesson design, to show
them that | put some work into thinking about this and what | think is interesting to
observe and think about. We wouldn't always have a post-lesson discussion officially,
but I would try to find a time to check in with people afterwards. | definitely remember
getting really good feedback from certain people saying that it was a real highlight for
them to be able to just go into another classroom and see something that they found
interesting and be able to talk about it afterwards. Actually, that was one of the ways
that | started getting a few more people involved in research lesson cycles was first by
just inviting them to that experience because it's pretty low stakes for them.

When asked about the experiences that led School CE teachers to go deeper with Lesson
Study, Josh Lerner mentioned the power of summer institutes, large public research lessons, and
celebrations following research lessons, which are “really motivational for people....they’ve
built a relationship with each other about a shared interest or practice. Honestly, the kanpai
(celebrations) are influential; they reinforce the bond that people have made about teaching and

their students.”

Teacher-Administrator joint leadership

School-wide Lesson Study requires two different kinds of leadership that are hard to
engineer together: teachers’ leadership of the day-to-day Lesson Study work and
administrators’ leadership in protecting and resourcing teachers’ work. Teachers need to lead
the work of doing Lesson Study, because the work needs to evolve in response to teachers’
emerging needs and questions—something likely to be possible only if teachers hold day-to-day
leadership. The School S Principal had tried to introduce school-wide Lesson Study at a prior
school, but it did not get taken up by teachers. When asked if he wanted to try to build it at
School S, he answered “If teachers buy in.” A Teacher Leader Fellow at School S who was
experienced in Lesson Study worked closely with the principal to lay the groundwork to build
teachers’ buy-in.

At all three case sites, one or more teacher-leaders were actively involved in leading
Lesson Study. School O had a strong tradition of teacher leadership since its 2003 founding. A
lead instructional team of six teachers met bi-weekly with the principal to discuss and decide
instructional issues. When the mathematics leads on this team became interested in Lesson
Study and TTP, it was natural for them to initiate these, since there was already an expectation

that teachers would suggest and lead changes in instruction. It required only a modest re-design
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of the weekly professional learning time (2 hours on an early-release day) to build in Lesson
Study cycles of 6-8 meetings for each grade-band.

At School S, the Teacher Leader Fellow recruited a cross-grade team of volunteers
interested in Lesson Study, and this team conducted Lesson Study cycles and experimented with
TTP for two years before having each member become a facilitator of a grade-band Lesson
Study team. The cross-grade team then became a strategic leadership team for Lesson Study,
meeting bi-weekly to plan next steps in Lesson Study work based on their collective knowledge
of every team in the school. At School CE, Lesson Study began with a mathematics lead teacher;
teacher leaders to facilitate additional teams emerged gradually over time as teachers saw the
usefulness of Lesson Study and TTP. Prior to the closure of in-person schools due to the
pandemic, the teacher leaders met monthly to coordinate their efforts collectively as a Lesson
Study Steering Committee. School CE is now making an effort to reinitiate this committee.

Administrators create the organizational space for teachers’ leadership to emerge and
they ensure teachers’ access to high-quality knowledge resources. At all three schools, the
principals created and protected the space for teachers to experiment with Teaching Through
Problem-solving. This looked different at each site, but included actions such as getting
exemptions from district initiatives that would impinge on teachers’ time, supporting curriculum
waivers for materials to support problem-solving, finding high-quality resources to support
teams’ study and identifying outside mathematics specialists to comment on draft research plans
and to observe and provide final commentary on research lessons.

To summarize, building Lesson Study school-wide required coordinated leadership from
teachers and administrators. Teachers were positioned to pick up colleagues’ responses to the
unfolding Lesson Study work and adjust the work in response to teachers’ questions and
concerns; site administrators were positioned to protect teachers’ time to conduct Lesson Study,
to ensure their access to high-quality mathematical and instructional resources and expertise,
and to run interference when teachers asked, for example, to use resources beyond the district
curriculum.

The principles of intrinsic motivation and integrated teacher-administrator leadership
mean that Lesson Study typically took several years or more to spread school-wide. School O
had a pre-existing tradition of teacher instructional leadership and instructional autonomy that
allowed TTP and school-wide Lesson Study to be integrated into professional learning during
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the first year of their work. At School S, the work spread school-wide after two years of work
by a single cross-grade Lesson Study team to lay the groundwork. In both cases, teachers and
administrators worked together to plan the work and continuously adjust their plans based on
teachers’ ongoing responses. At School CE, a math lead teacher was hired to facilitate Lesson
Study cycles and build capacity among teacher leaders to lead their own cycles, so teachers
came to see Lesson Study as a process led by teachers themselves. Over time, teachers came to
regard the principal as a visionary school leader who trusted teachers with responsibility for
professional learning by prioritizing Lesson Study—an approach that respects teachers’

collaboration, autonomy and self-motivation.

Collective efficacy

“Collective efficacy” is typically measured through teachers’ responses to items such as
“How much can teachers in your school do to produce meaningful student learning?” and
agreement with items such as “Teachers in this school have what it takes to educate students
here” (Goddard, Hoy & Hoy, 2004). Teachers’ collective efficacy is an astonishingly powerful
predictor of student achievement—-more than three times as powerful as student socioeconomic
status, parental involvement, or student motivation and persistence (Hattie, 2017).

Why does teachers’ collective efficacy have such a powerful relationship to student
achievement? When teachers think they are well-positioned to impact student learning, they
probably act in accordance with that perception—working hard to persist against any obstacles
that threaten student learning. They may also build strong norms that expect all colleagues to
persist in improving student learning.

Collective efficacy is higher among teachers who feel more influence over instruction-
related school decisions such as professional learning and curriculum (Goddard, 2002). Lesson
study can give teachers greater influence over professional learning and curriculum—for
example, as they build a school-wide vision and theory of action for their work, revise
instruction to reflect what they learn from content study, and use their own first-hand
observation of research lessons—rather than externally imposed mandates—to guide instructional
improvement.

Collective efficacy is also enhanced by experiences that allow teachers to see the link

between their collective actions and student outcomes (Donohoo, Hattie & Eels, 2018). Lesson
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study provides many such experiences. For example, School S Lesson Study teams reported that
studying mathematics research enabled them to better anticipate and respond to students’
mathematical thinking. School S teachers also noticed positive changes in their own and
colleagues’ classrooms after testing academic conversation supports related to their school
theory of action. Teachers at all three sites observed, during research lessons, the power of new
classroom routines such as planning the information to be presented on the board.
Teachers also built efficacy vicariously, by seeing colleagues succeed (Goddard et al.,
2000). For example, a School S teacher was motivated to use reflective mathematics journals
after seeing their power for students during a large public research lesson in District O. Direct
and vicarious efficacy experiences both build collective efficacy. Justin Stoddard explains how
school-wide Lesson Study enables teachers to join forces around school-wide instructional
priorities:
When we’re engaging in whole school Lesson Study, the depth of conversation around
the mathematics increases. It helps us become more thoughtful about what we want to
prioritize and what we want to hold as vital parts of instruction in different units,
because we’re having these collective conversations about what number sense looks
like in Kindergarten through fifth grade. Whole school critical conversations around
standards, content, and instruction enable us to see the progression of standards and
allow important patterns to emerge about student learning and impactful instructional

moves. It helps us understand how much of an impact our own instruction has on
students throughout the grades.

Challenges to School-wide Lesson Study and Teaching Through Problem-solving

This section addresses several challenges encountered by the three schools as they
worked to build school-wide Lesson Study and Teaching Through Problem-solving.
How to encourage colleagues’ participation while respecting their autonomy. Josh

Lerner reflects on this dilemma:

One of the main tensions for me at our school has been to what extent to push others
to get involved versus to organically spread through relationships to let it grow
naturally. Over the six years, we definitely have a growing number of teachers who
are doing it or interested in it. But that number has grown slowly over time. | do think
that's the best way in the end. Everyone who's gotten more involved has done it through
relationships with their coworkers or through genuine interest. And so the experiences
for basically everyone have been positive and motivating to continue. But the flip side
of that is that it's been incremental. It's been pretty gradual.

Educational administrators often expect immediate results, and many initiatives are

discarded if they do not produce results rapidly. So schools may not be given the time to build
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participation in ways that respect teacher autonomy. As Figures 2 and 3 reveal, standardized test
scores at School S and School O both showed slight dips from baseline (2014-15) to the first
project year (2015-16) for most subgroups. An initial performance dip is typical for innovations
that require teachers to develop new skills and understandings; how educational administrators
respond to the performance dip can play a critical role in a reform’s success or failure (Fullan et
al., 2005).
Hanna Sufrin, in a subsequent position as an assistant principal at another District
O school, used teachers’ own curiosity as an entry point for an introductory Lesson Study-TTP
experience. A group of teachers interested in bringing out student voice and getting kids to be
doing more of the mathematical thinking volunteered to watch and discuss two TTP lessons
(LSGAMC, 2020b).
It made the teachers very curious. And there were all these amazing concrete next steps
that came out of it—every teacher having a few things they wanted to start doing. For
example, teachers loved the idea of the journals. They wanted to bring kids up to the
board and write their name when it's their idea so the kids start to realize that their

ideas matter. Each teacher brought three or four of those types of strategies back to
their room.

Teacher turnover. Although School S has generally had much lower teacher turnover
than other District S schools, there was considerable teacher turnover during the pandemic and
some teachers new to the school did not see the value of having all teachers work on the same
subject (mathematics). Teachers were then given a choice of subject area focus for their Lesson
Study work, but the Lesson Study leadership team found that working on different subjects
diminished the quality of cross-grade conversations about alignment: “If you are going to build
in choice, you need to build in ways to learn from each team’s learning.” After a year of working
on multiple subject areas, School S returned to a school-wide mathematics focus.

Logistics of scheduling meetings. Another challenge to building and sustaining school-
wide Lesson Study is the logistical complexity of bringing together teachers in the same place
at the same time for Lesson Study activities. School S and School O are relatively small schools
(around 300 students), but School CE is larger. At School CE, the lead math teacher works
closely with the principal and school clerks to determine the number of classrooms that can be
handled by substitute teachers so that staff members can participate in Lesson Study meetings
and research lessons. Leaders make sure to distribute the Lesson Study work across the school

year and across grade levels. By the end of each year, a representative cross-section of the school
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faculty have participated in research lessons and have gotten a chance to share their learning,
either formally or informally, in order to broaden impact.

Need for curriculum updates and a broader Lesson Study ecosystem. In Japan,
teachers’ learning from Lesson Study ripples throughout the country, since Lesson Study takes
place in many different settings, and educators carry their learning across settings (Lewis, 2015;
Lewis & Tsuchida, 1997). Classroom teachers, university-based content specialists, district
administrators, textbook authors and national policy-makers attend research lessons and
transport ideas across settings (Lewis & Takahashi, 2013). For example, elementary teachers
who are especially interested in mathematics teaching might take part in a district-based
mathematics Lesson Study group, and might attend research lessons at the district level, at
university-affiliated lab schools or at meetings of regional and national mathematics education
associations, bringing back ideas to the Lesson Study work at their school. Effective approaches
reshape textbooks (since the teachers and university-based educators who write textbooks are
active in Lesson Study) and reshape the National Course of Study. For example, solar energy
was added to the National Course of Study after classroom teachers pioneered it in local Lesson
Study, with the goal of adding a more ecologically friendly approach to the curriculum’s content
on conventional batteries (Lewis & Tsuchida, 1997).

In the U.S., we lack such an ecosystem where approaches like Teaching Through
Problem-solving will reshape textbooks once educators see the effectiveness of a new approach.
Japanese textbooks are specifically designed for students to build each new procedure or concept
using their prior learning, and they provide support for students to learn to make their thinking
visible in reflective mathematics journals (LSGAMC 2022d, Watanabe, 2014). When asked
about where to begin with Teaching Through Problem-solving, Josh Lerner suggests:

With Teaching Through Problem-solving, | think it's very difficult to do without a
good task or curriculum as a starting point. When | wanted to tackle an important topic,
such as division in third grade, | chose the unit from the Tokyo Shoseki curriculum to
do as a whole unit and then return to the school’s adopted curriculum. I tried out
Teaching Through Problem-solving (by) participating in research lessons (and by)
having a unit | knew | could trust, where I could see the progression of learning. | think

that's a really strong way to try problem solving-based teaching—to have something
you can base your teaching on, even if it's not your core curriculum.

Hanna Sufrin also noted the initial challenge of designing problems for TTP lessons
before she had learned how to study the whole unit and the related Common Core Standards.
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Our batting average was about 50% with our TTP problems. One day we would try
one and have this absolutely gorgeous TTP lesson where we would feel euphoric after
it worked and the learning was so obvious. And then two days later, another story
problem would completely fall flat on its face, and we would look back at it and realize
that it was not a successful problem to pitch to kids. We always felt pretty alone in that
process— just trying things out and seeing what worked. And it's pretty intense to be
doing that with real children whose real math learning is at stake.

U.S. curricula vary vastly in their capacity to support student-led problem-solving, and
in many districts teachers are expected to follow the district curriculum as written, especially
during the early years of a new curriculum adoption, when all teachers are expected to give the
new curriculum a chance to work. At School O, the principal had freedom to innovate in the
curriculum because he had been in the district for a number of years and was well-respected,;
also, the mathematics curriculum had been in use for a number of years and had not improved
test scores. A School O teacher pointed out that the principal would not have had the freedom
to innovate if he had been in the early years of his principalship, “and the average tenure for a
principal is only about three years.” School S and several other schools using TTP petitioned
for a curriculum waiver to use Japanese materials; their growth in test scores, the low teacher
turnover rate and teachers’ advocacy (through the Teacher Leader Fellow network) probably
contributed to a favorable response to the waiver request and to the district’s decision to study
the work at these schools.

Surviving changes in school leadership. Another challenge is maintaining Lesson
Study through changes in school leadership. When the School S principal decided to leave the
district, the Teacher Leader Fellow who had been co-leading the school-wide spread of Lesson
Study stepped up to become the interim principal and then principal (after obtaining the needed
credential). Despite the Teacher Leader Fellow’s reluctance to leave the classroom, she took on
the principalship in order to ensure that the progress at the school would not be reversed by a
change in leadership. At several other sites, school-wide Lesson Study did not survive a change
in principals.

A Teacher-Leader Network as a resource for school-wide Lesson Study. The
Teacher Leader Fellowship in District S creates a network of Lesson Study Teacher Leader
Fellows that is somewhat insulated from changes at individual schools. The District’s Office of
Professional Learning and Leadership (OPLL) selects Teacher Leader Fellows from
experienced teacher-applicants who want to develop expertise as Lesson Study facilitators while

remaining classroom teachers at their sites. These Teacher Leader Fellows (TLFs) receive a
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salary bonus, extra substitute hours, online Lesson Study resources and mentoring. TLFs also
meet monthly as a Network to share emerging learnings from their site-based work and to
discuss challenges. The funds for the Teacher Leader Fellowships come from a special voter-
approved initiative designed to retain experienced teachers in the district. Because the funds are
voter-approved and cannot generally be used for other purposes, they are somewhat insulated
from budget pressures.

The Teacher Leader Network seems to make school-wide Lesson Study somewhat more
resilient in District S than in the other two districts, since teachers have access to support and
resources outside their school. Teachers have collaborated in cross-site public research lessons,
worked together to petition for a curriculum waiver, and worked together to bring additional
schools into the work.

Teaching Through Problem-solving resources and expertise. Teachers from all three
schools mentioned outside resources and partners as valuable supports to their work. The
partners included both Japanese and U.S. educators who were knowledgeable about Lesson
Study and the in-depth content study that it entails, as well as the vision of TTP that students
will build the new mathematics in the curriculum. Support included expert final commentators
for research lessons, partnering with an outside facilitator for a Lesson Study cycle, and high-

quality curriculum resources.

Summary

This chapter briefly describes school-wide Lesson Study, an approach that is ubiquitous
in Japanese elementary schools but rare in the U.S. We look at three U.S. sites that have used
school-wide Lesson Study in conjunction with Teaching Through Problem-solving. Growth in
mathematics learning at the school-wide Lesson Study sites is substantially greater than in other
district schools, largely eliminating the learning gaps for historically discriminated groups.
(Standardized tests allow in-depth assessment of mathematics at only two of the three sites.)

Two principles seem to characterize successful school-wide Lesson Study development:
(1) attention to the conditions that support teachers’ intrinsic motivation; and (2) integrated
teacher-administrator leadership. The cases also suggest the power of combining school-wide
Lesson Study—a powerful set of routines for teachers’ development of professional knowledge—

and Teaching Through Problem-solving — a powerful set of routines for student mathematics
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learning. Finally, the cases surface a number of challenges in building and sustaining school-
wide Lesson Study and transforming mathematics instruction. These include building school-
wide involvement while respecting teachers’ autonomy; surviving changes in school leadership;

and refining curriculum to support problem-solving.
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Resumen

Se presenta un modelo chileno de Lesson Study de ocho sesiones con dos ciclos, cuyo proposito
es fomentar la colaboracion profesional entre docentes en la planificacion, implementacion,
observacién y reflexion de las lecciones que se investigan. Aungue se reconocen las fortalezas
de esta metodologia, existe escasa informacion sobre cémo perciben la efectividad del proceso,
profesores de primaria en servicio y formadores de profesores de primaria. Se analiza una
encuesta de 16 items sobre la percepcion de los profesores participantes acerca de la efectividad
del proceso, esto es, de la utilidad y relevancia del Lesson Study de matematicas. De los dos
grupos de Lesson Study, uno estuvo conformado por 4 profesores de primaria en servicio y 6
facilitadores; el otro grupo estuvo conformado por 5 formadores de profesores y 4 facilitadores.
Los resultados de la encuesta, complementados con las reflexiones docentes, indican que, en
ambos grupos, el modelo de Lesson Study de ocho sesiones fue altamente efectivo para fomentar
el trabajo colaborativo entre los participantes, quienes manifestaron haber realizado mayores
observaciones y reflexiones criticas sobre su practica docente y el pensamiento de los
estudiantes para mejorar el proceso de ensefianza y aprendizaje de la matematica escolar.
Palabras clave: Estudio de Clases. Desarrollo profesional docente. Modelo de Estudio de
Clases. Creencias de los profesores.

Shared lessons: a Chilean Lesson Study model applied with primary school teachers and
with primary teacher educators who will teach mathematics

Abstract
A Chilean model of a Lesson Study of eight sessions with two cycles is presented, whose
purpose is to promote professional collaboration among teachers in the planning,
implementation, observation, and reflection of the lessons being investigated. Although the
strengths of this methodology are recognized, there is little information on how in-service
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Lecciones compartidas

primary school teachers and primary school teacher educators perceive the effectiveness of the
process. A 16-item survey on the perception of the participating teachers about the effectiveness
of the process, that is, the usefulness and relevance of the mathematics Lesson Study, is
analyzed. Of the two Lesson Study groups, one consisted of 4 in-service primary school teachers
and 6 facilitators; the other group was made up of 5 mathematics teacher educators and 4
facilitators. The results of the survey, complemented with the teacher reflections, indicate that,
in both groups, the eight-session Lesson Study model was highly effective in fostering
collaborative work among the participants, who stated that they had made more observations
and critical reflections on their teaching practice and student thinking to improve the teaching
and learning process of school mathematics.

Keywords: Lesson Study. Teacher professional development. Lesson Study model. Teachers’
beliefs.

Aulas compartilhadas: um modelo chileno de Lesson Study aplicado com professores
primarios e com educadores de professores primarios que ensinardo matematica

Resumo

Apresenta-se um modelo chileno de Estudo de Licdes de oito sessbes com dois ciclos, cujo
objetivo é promover a colaboracdo profissional entre os professores no planejamento,
implementacao, observacdo e reflexdo das aulas investigadas. Embora os pontos fortes dessa
metodologia sejam reconhecidos, ha pouca informacdo sobre como os professores do ensino
fundamental em servico e os formadores de professores do ensino fundamental percebem a
eficacia do processo. E analisada uma pesquisa de 16 itens sobre a percepcdo dos professores
participantes sobre a eficacia do processo, ou seja, a utilidade e relevancia do Estudo da Aula
de Matematica. Dos dois grupos de Estudo de Aula, um consistia em 4 professores primarios
em servico e 6 facilitadores; o outro grupo era composto por 5 formadores de professores e 4
facilitadores. Os resultados da pesquisa, complementados com as reflexdes dos professores,
indicam que, em ambos os grupos, o modelo Lesson Study de oito sessdes foi altamente eficaz
para promover o trabalho colaborativo entre os participantes, que afirmaram ter feito mais
observacOes e reflexdes criticas sobre suas pratica de ensino e pensamento do aluno para
melhorar o processo de ensino e aprendizagem da matematica escolar.

Palavras-chave: Lesson Study. Desenvolvimento profissional docente. Modelo de Lesson
Study. Crencas dos professores.

Introduccion

Lesson Study es la principal forma de desarrollo profesional docente en Japén, brindando
a los docentes oportunidades para mejorar sus habilidades y practicas de ensefianza a través de
la reflexion colaborativa sobre la propia practica. Esta metodologia se utiliza en la educacion
para mejorar la calidad de la ensefianza y el aprendizaje, y se basa en la colaboracién de los
profesores para planificar, implementar, observar y analizar la ensefianza, identificando las

fortalezas y debilidades del proceso de ensefianza-aprendizaje.
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En el afio 2006, se produjo uno de los primeros acercamientos al Lesson Study en Chile,
cuando un grupo de profesores de universidades chilenas fue invitado a Japon para conocer esta
practica profesional (Olfos, Isoda y Estrella, 2020). Como resultado de esta experiencia, se
establecio una colaboracidn entre la Pontificia Universidad Catdlica de Valparaiso en Chile y la
Universidad de Tsukuba en Japon. Esta colaboracion culmind en una primera etapa con la
publicacién de tres libros en espariol sobre el Lesson Study (Isoda, Arcavi y Mena, 2007; Isoda
y Olfos, 2009; Isoda y Olfos, 2011) y la fundacion del Grupo de Lesson Study del Instituto de
Matematicas de la Pontificia Universidad Catdlica de Valparaiso, GEC PUCV.

El desarrollo y la implementacion de Lesson Study en Chile, ha sido analizado tanto en
su potencial como en los desafios que enfrenta (Estrella, Mena-Lorca y Olfos, 2018). Estos
autores sefialan que Lesson Study se ha venido utilizando en Chile hace mas de 15 afios -desde
2007-, principalmente en escuelas publicas y en el contexto de la formacion inicial y continua
de profesores, y ha tenido el apoyo sostenido del académico Dr. Masami Isoda de la Universidad
de Tsukuba, Japdn. A pesar de los avances en su aplicacion en Chile, existen desafios como la
falta de reconocimiento institucional y la necesidad de formacion de equipos docentes estables
en el tiempo, como también, la necesidad de investigaciones mas profundas sobre el impacto de
Lesson Study en el aprendizaje de los estudiantes de todos los niveles y de los docentes
participantes, y el mejoramiento de la calidad de la ensefianza de las matematicas en el aula de
primaria.

En Olfos, Isoda y Estrella (2020) se informa que las experiencias chilenas de Lesson
Study -como una herramienta poderosa para mejorar la ensefianza de las matematicas-, ha
logrado el incipiente y progresivo compromiso de algunas instituciones gubernamentales dadas
las fortalezas demostradas de Lesson Study, junto a una mayor colaboracion dialdgica entre

profesores e investigadores.

Aspectos relevantes en la introduccion de LS en Chile

A continuacién, resumimos algunos hitos en la introduccion de LS en Chile,
principalmente a partir del capitulo sobre LS escrito por Estrella, Mena y Olfos (2018) y su
homologo (Olfos, Isoda y Estrella, 2020).

Como se sefialaba, en 2006, comenzé el Estudio de Clases en Chile, un proyecto para
mejorar la calidad de la educacion en el pais. Como parte de su interés en unirse a la OCDE y

mejorar la educacion, Chile solicitd a la organizacion un estudio exhaustivo sobre su realidad
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educativa, cuyos resultados fueron entregados en un Informe oficial (OCDE, 2004). El informe
identifico varios problemas, incluyendo la formacidn inicial docente excesivamente general, la
falta de conexion entre los aspectos disciplinarios y pedagogicos, la induccién de profesores
noveles y la escasez de investigacion educacional. Ademas, sefiald que la ensefianza de
matematicas y ciencias en el primer ciclo de educacion secundaria se realizaba por profesores
que desconocian las materias.

En el Global Forum on Education de 2005, celebrado en Santiago de Chile, los
representantes de los ministerios de educacion de Japon (MEXT) y de Chile (MINEDUC) se
reunieron y firmaron un convenio de colaboracion para abordar los temas identificados por el
citado informe de la OCDE. EI Programa de Colaboracion "Mejora de la educacion matematica
en Chile, con el apoyo de Japon" se establecié como resultado, y permitié a tres grupos de diez
profesores de matematicas de once universidades, involucrados en la formacién inicial y
continua de profesores, asistir a cursos intensivos de capacitacion en las metodologias japonesas
del Lesson Study y en el enfoque abierto en la resolucién de problemas, asi como en otros
aspectos del sistema educativo de Japén.

Financiado por JICA [Japan International Cooperation Agency], el programa se llevo a
cabo en el Center for Research on International Collaboration in Educational Development
(CRICED) de la Universidad de Tsukuba, bajo el liderazgo del Dr. Masami Isoda. Los cursos
incluyeron la observacion de clases en diferentes niveles, la participacion en clases publicas y
ciclos de Lesson Study, visitas a centros de formacion continua de profesores, editoriales de
textos de estudio y fabricantes de material de apoyo a la ensefianza, asi como reuniones con
representantes de diversas areas del sistema educativo japonés y visita a un centro de desarrollo
profesional de docentes.

A medida que los participantes regresaban a Chile, llevaron a cabo diversas iniciativas
relacionadas con el Lesson Study, incluyendo su introduccidén en los términos de referencia para
los postitulos financiados por el MINEDUC. Los académicos participantes también disefiaron
programas para sus respectivas universidades de acuerdo con los términos de referencia
aprendidos en Japon. Ademas, en cada afio del Programa y en el siguiente visitaron Chile,
ademas del Dr. Isoda, profesores expertos y de renombre del Japén, quienes dieron clases
publicas a nifios y jovenes chilenos en las sedes de las universidades de los académicos

participantes, a lo largo del pais.
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Por su parte, el CPEIP desarroll dos iniciativas adicionales: la primera, fue una serie de
talleres comunales para profesores de primaria, enfocados en lenguaje, ciencias, historia y
matematicas. La segunda fue un Programa de aprendizaje para toda la vida, que se ocupaba de
la formacidn de profesores lideres en servicio, quienes harian talleres para profesores de primer
ciclo de ensefianza primaria y de preescolar en sus establecimientos educacionales. Los talleres
estaban destinados a disefar, realizar, observar y analizar una clase siguiendo la metodologia de
Lesson Study. Cerca de 300 escuelas declaradas emergentes trabajaron estas metodologias.

Ademas, durante cuatro afios se sucedieron al menos un par de reuniones anuales de
evaluacion y monitoreo del Programa de colaboracién, con participacion del encargado del
Programa por CRICED, Dr. Isoda, y diversas personalidades de JICA. Hubo un cierre formal
del Programa, en septiembre de 2009, ceremonia a la que asistieron diversas personalidades
relevantes del &mbito educativo y autoridades del gobierno. La evaluacion interna del Programa
fue comunicada y comentada durante la reunion de clausura. Tanto el CPEIP como las
universidades valoraron la contribucion del Programa a la educacién primaria de matematicas
en Chile.

Hubo ademas una evaluacion del Programa realizada por una organizacion externa, de
resultados igualmente positivos. Las recomendaciones de esta evaluacién tenian como objetivo
dar continuidad a las iniciativas de Lesson Study en Chile y mantener intercambios académicos
con la Universidad de Tsukuba. Se proponia que el CPEIP asumiera mas liderazgo y se
aprovecharan instancias tales como talleres comunales, la red de “maestros de maestros” (es
decir, profesores lideres) que habia creado el MINEDUC, y su plataforma de e-learning, para
ampliar el LS en el pais. A las universidades se les recomendaba emplear sisteméaticamente LS
y el enfoque abierto en la resolucion de problemas en la formacion inicial y continua de
profesores, establecer acuerdos con las corporaciones municipales.

En el ambito del desarrollo continuo de metodologias japonesas y de teorias locales, dos
instituciones se destacan: la Pontificia Universidad Catolica de Valparaiso (PUCV) y la
Universidad Catolica del Maule, ambas ubicadas fuera de la capital. Una caracteristica comun
de estas instituciones es que, en el momento en que comenzo el Programa de colaboracion con
Japdn, eran las Unicas en el pais que ofrecian, y siguen ofreciendo, programas de posgrado en

Didactica de la Matematica.
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Los investigadores del Instituto de Matematicas de la PUCV notaron que tanto la
Ingenieria Didactica (ID) como algunas teorias de la Didactica de la Matematica cuentan con
un dispositivo de vigilancia epistémica, el cual protege que el estudio se realice sin caer en
especulaciones infundadas. Se puede notar facilmente que LS tiene un dispositivo similar, con
etapas similares a las de la ID, cuya diferencia mas notable es que el LS combina la investigacion
y el desarrollo profesional en las mismas escuelas. Es en esta perspectiva de integracion y
estudio que la Pontificia Universidad Catolica de Valparaiso (PUCV) ha participado en
actividades de difusion y desarrollo del LS, en varias comunidades de aprendizaje.

Para abordar el desafio de mejorar el rendimiento y la capacidad de resolucion de
problemas matematicos de los estudiantes del pais, la Unidad de Curriculum y Evaluacién del
Ministerio de Educacion de Chile, convoco investigadoras de la Universidad de Chile y de la
Pontificia Universidad Catolica de Valparaiso. En este ultimo caso, un equipo del Grupo de
Estudio de Clases del Instituto de Matematicas de la PUCV, liderado por la investigadora
Soledad Estrella, fue el encargado de elaborar el texto escolar de matematica del grado 3 para
el afio 2021, acorde a los objetivos de aprendizaje del curriculo nacional. Actualmente, los textos
escolares de matematicas que distribuye el Ministerio de Educacién para primaria, grados 1 a 6,
son de autoria del profesor Masami Isoda. Durante la introduccion de los libros a todo el pais,
el CPEIP abri6 postulaciones a cursos en linea ofrecidos a todos los docentes para impulsar la
ensefianza de la matematica y promover las ideas y uso de los textos de matematica de la serie
denominada “Sumo Primero”. Dichos textos se caracterizan por el enfoque de resolucion de
problemas, con situaciones provenientes de profundos Lesson Study de larga data, y tienen un
foco en el desarrollo del pensamiento matematico de los nifios y nifias.

A continuacion, se presenta el modelo de Lesson Study desarrollado por el GEC PUCV
(Estrella et al., 2022a), el cual consta de ocho sesiones y dos ciclos. Ademas, se exponen ideas
sobre como aplicar Lesson Study para la ensefianza de las matematicas y la estadistica en Chile.
El objetivo es demostrar como esta metodologia de desarrollo profesional es percibida para la
efectiva mejora de la calidad de la ensefianza y el aprendizaje en estas disciplinas, tanto en
grupos docentes de Lesson Study en escuelas de preescolar a primaria, como en grupos de

formadoras de futuros profesores de matematicas en universidades.
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Lesson Study

Lesson Study (LS) es una metodologia de desarrollo profesional que se centra en la
colaboracion y el aprendizaje de los profesores para mejorar la calidad de la ensefianza vy el
aprendizaje de los estudiantes, la que tiene una creciente popularidad en todo el mundo. Segun
Isoda y Olfos (2009; 2014), LS se enfoca en la resolucién de problemas como medio para
desarrollar habilidades matemaéticas y la comprension de los estudiantes. Ademas, LS se basa
en la observacion y reflexion de la practica docente, con el objetivo de mejorar la calidad de la
ensefianza y el aprendizaje (Lewis, 2002). Los objetivos de LS incluyen mejorar la calidad de
la ensefianza y el aprendizaje de los estudiantes, desarrollar habilidades y conocimientos de los
profesores en la ensefianza de las matematicas, fomentar la colaboracion y el trabajo en equipo
entre los profesores, y promover la reflexion y el aprendizaje continuo en la practica docente
(Inprasitha et al., 2015; Isoda et al., 2007). El punto central de LS para Lewis, Perry y Murata
(2006) es la observacion de lecciones en vivo en el aula por parte de un grupo de profesores que
recopilan datos sobre la ensefianza y el aprendizaje y los analizan colectivamente.

En particular, se ha encontrado que la metodologia de Lesson Study: fomenta la
colaboracion entre los docentes y ayuda a desarrollar una cultura de trabajo en equipo, en que
los profesores trabajan unidos para planificar, observar y analizar lecciones (Fernandez y
Yoshida, 2004; Isoda y Olfos, 2009; Olfos, Estrella y Morales, 2015); promueve la reflexion
critica sobre la practica docente, fomentando la mejora continua (Estrella, Mena y Olfos, 2018),
al disefiar, implementar, evaluar y redisefiar propuestas de ensefianza; mejora la calidad de la
ensefianza y el aprendizaje al centrarse en las necesidades de los estudiantes, por ejemplo, el
Lesson Study se enfoca en la resolucion de problemas como medio para desarrollar habilidades
matematicas y la comprension de los estudiantes (Isoda y Olfos, 2009, 2012); ayuda a los
profesores a desarrollar su capacidad de observacion y analisis critico de la ensefianza (Estrella,
Vidal y Morales, 2022), al desarrollar habilidades y conocimientos en los profesores sobre la
ensefianza de las matematicas y el aprendizaje en sus estudiantes; fortalece la relacion entre los
maestros y los estudiantes al centrarse en el aprendizaje efectivo (Olfos, Isoday Estrella, 2021);
y también, LS establece un puente dialdgico entre la teoria y la practica, en que los docentes se

convierten en actores clave (Kieran et al., 2013).

Modelo de Lesson Study de matematicas
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GEC PUCYV ha tenido como objetivo principal reunir a grupos de docentes para que
desarrollen su profesionalidad en colaboracién y consoliden su conocimiento matematico a
ensefar a través del enfoque de resolucion de problemas, considerando aspectos de género y de
la socioemocionalidad. La mayoria de los Estudios de Clases promovidos por GEC PUCV se
han enfocado en primaria, puesto que es reconocido como desafio la falta de una formacién
profunda de los profesores en los tempranos afios escolares en materias especificas, puesto que
ellos son los responsables de ensefiar todas las disciplinas.

En el ambito de las matematicas, los profesores trabajan juntos en la planificacion de las
lecciones, en la discusion de estrategias de ensefianza y evaltan las implementaciones de tales
planes. Asimismo, comparten sus reflexiones, experiencias y conocimientos para mejorar la
calidad de la ensefianza de temas especificos de una disciplina o de un objetivo comun.

La reflexion compartida entre profesores es fundamental, pues permite la creacion de
una cultura comprometida con la mejora continua, en la que los profesores trabajan
conjuntamente para identificar y abordar los desafios que enfrentan en su ensefianza. Como se
ha mencionado anteriormente, se espera que la participacion de los docentes en un proceso de
investigacion colaborativa, como el LS, produzca cambios en la percepcidon que tienen del
proceso, al captar, organizar, interpretar y dar sentido de forma activa a la informacién que
reciben.

El modelo de LS que se presenta, involucra acciones de los estudiantes y de los
profesores en la resolucion de problemas (matematicos o estadisticos), atendiendo de manera
simultanea a propdsitos tanto cognitivos como afectivos (Isoda y Olfos, 2009; Morales, 2021).
En Estrella Vidal-Szab6 y Morales (2022), se considera que una leccion convencional en este
enfoque consta de cinco momentos en el aula escolar: activacion de los conocimientos previos
de los estudiantes, presentacién del problema, resolucién del problema por parte de los
estudiantes, discusion y comparacion de los métodos utilizados por los estudiantes, y resumen
del aprendizaje obtenido. Estos momentos permiten que los estudiantes reflexionen, compartan
sus ideas, debatan y disfruten del proceso de construccion de nuevos conocimientos sobre la
base de los ya adquiridos.

Asimismo, el modelo propuesto es Gtil como herramienta analitica de la ensefianza
Ilevada a cabo por profesores que experimentan un LS (ver ejemplo en Figura 1). Durante todo

el proceso, los docentes se involucran en actividades profesionales colaborativas que dan forma
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a construcciones teoricas locales acerca de la ensefianza, con el fin de anticipar rutas de
aprendizaje que pueden experimentar los estudiantes durante la leccion; la accion de
implementacidn de las construcciones teoricas, provistas en un plan de la leccion, favorece la
validacion de hipétesis y la reformulacion de las mismas, mediante las observacion y las
reflexiones acerca de la ensefianza y la evaluacion del aprendizaje, involucrando asi a los

docentes en ciclos de actividades profesionales especificas durante el LS.

Figura 1 - Pasos de un ciclo de Lesson Study

Entre las Fases 4 y |

Posterior a la revision de la actividad
planificada e implementada, mejorar la
actividad “‘estudiada”, revisar los registros en
video, reflexionar grupalmente del proceso

Establecer Metas
Identificar las necesidades de
los educandos y formular
metas acorde al curriculo

Entre las Fases | y 2

Proponer, investigar, hacer lluvia de
ideas, explorar como educador los
conceptos matematicos a ensefar.

Revisar

-Anilisis de los datos
recolectados

-Discusion sobre el aprendizaje
del estudiante, del profesor, y el
aprendizaje del conocimiento

(ICLO DEL
ESTUDIO DE

Planificar

-Desarrollar Plan de Actividades]
-Enfocar en la tarea matemdtica
-Incorporar la ludicidad
-Anticipar las dificultades y las
respuestas del estudiante

contenido pedagogico

CLASES

Entre las Fases 2y 3
Planificar las actividades previas y
posteriores de la secuencia de
aprendizaje, considerando

Entre las Fases 3 y 4 Implementar
Sentimientos de logro, reflexion sobre la Una o dos educadoras del
accién y propuesta de posibles ajustes a la equipo implementa la actividad
actividad, desarrollo de los comentarios planificada, y las demas
sobre los registros anotados. educadoras observan y cuidadosamente el trabajo en
registran, en videos y/o notas intragrupos de los educandos, y en
de la actividad. pleno, conduciendo actividades
exploratorias y de interés.

Estas partes del ciclo usualmente ocurren en un mismo dia.

Fuente: Adaptado para LS de Kinder desde Bruce y Ladky, 2011.

El modelo chileno de LS se compone de ocho sesiones con dos ciclos (Estrella et al.,
2022a, 2022b). Desde Figura 2, se esquematizan las primeras sesiones, que inician con
experiencias que viven los participantes del GEC sobre el tema, permitiendo activar el estudio
del curriculo y el razonamiento de los estudiantes sobre ese tema especifico; en tres sesiones se
planifica en profundidad una leccidn, estableciendo una meta de aprendizaje para los estudiantes
y anticipandose a sus respuestas y dificultades; tras la cuarta sesion se implementa la leccion

investigada mientras otros miembros del grupo observan y recopilan datos en el aula acerca de
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las respuestas de los estudiantes y sus procesos de razonamiento; en la quinta sesion se analiza,
interpreta y discute la efectividad de la leccion mediante el anélisis de las respuestas de los
estudiantes y los resultados de la ensefianza propuesta; el ciclo se repite con una nueva
implementacion entre las sesiones 6 y 7; se finaliza en la sesion 8, con una mejora final del plan
de la leccion investigada y se profundiza en las reflexiones y el aprendizaje profesional obtenido
(Estrella et al., 2022a).

Figura 2 - Modelo de LS de ocho sesiones y dos ciclos.

’ Primer ciclo de EC Segundo ciclo de EC ‘
Plan de leccién 1v1 | | Plan de leccion 1 v2 | | Plan de leccion 1 v3 |
(s ‘\ )
S2 S6 S7 ) S8 )
@ \J >/

Implementacién 1 Implementauon 2

Fuente: Elaboracion propia.

Como sefialan Shimizu y Kang (2022), desarrollar una mejor comprension del
mecanismo del crecimiento profesional de los profesores participantes en un LS es clave para
teorizarlo como modelo para el aprendizaje profesional. La presente investigacion que se reporta
se centro en la percepcion y reflexiones finales acerca de la efectividad del proceso de LS de los
docentes, de primaria y de universidad, que participaron en un LS. Por tanto, nos preguntamos
¢Cudl es la percepcion la efectividad del proceso de LS de los docentes participantes en un grupo

de Lesson Study?

Metodologia

Se empled un enfoque cualitativo interpretativo para analizar la percepcion de los
profesores acerca de la efectividad del proceso de LS. Se estudian dos casos independientes con
el fin de compararlos y analizar las similitudes y diferencias entre ellos.

Aunque la variable de efectividad del proceso implica varios procesos, el objetivo de
esta variable es medir la interaccion entre los diferentes procesos que contribuyen a la

efectividad del proceso educativo, en el sentido de Akiba et al. (2019).
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Cada tema a ser estudiado en la leccion de los grupos de LS que se presentan, fueron
proporcionados por los investigadores a los docentes participantes debido a proyectos de
investigacion especificos que lideran. Los temas para estos dos LS, fueron: la inferencia
estadistica informal (en primaria) y el sentido numérico (en formacion inicial docente), ambos

conocimientos eran nuevos para los participantes.

Informantes

La investigacion se enfoca en dos casos de estudio para ilustrar el modelo de Lesson
Study de GEC PUCV. Participaron dos grupos informantes clave, un grupo de nivel escolar
(reportado en Estrella et al. 2022a), y el otro de nivel universitario (reportado en Reyes-Bravo
y Estrella, submitido). Ademas, el estudio cont6 con la colaboracion de facilitadores que poseen
vasta experiencia en LS y son expertos en educacion matematica. Estos grupos diversos de
informantes permiten obtener diferentes perspectivas y enriquecer la comprension del fenémeno
estudiado.

En la Tabla 1 se entregan detalles de los participantes de los grupos de Lesson Study.

Tabla 1 - Caracteristicas relevantes de los dos casos que se informan

Grupo de LS Participantes del LS Contexto

Caso 1: leccion online para  -Tres profesores de Cuatro  profesores de
estudiantes de primariade  educacion primaria
escuela publica sobre primaria y una educadora se desempefian en una
inferencia estadistica diferencial escuela
informal -Seis facilitadores con de Vifia del Mar que

experienciaen LS ensefian

grados 1-4

Caso 2: leccion presencial ~ -Cinco formadoras de Cinco mujeres formadoras
para futuros profesores en  profesores de primaria de
formacion universitaria -Dos facilitadoras expertas profesores de primaria
sobre divisién entre en provenientes de distintas

Didactica de la Matematica universidades ubicadas en

numeros naturales que ' . g
diferentes regiones del pais

desarrolla el sentido zon experiencia en LS
numérico P

Fuente: Elaboracién propia, con base en datos de la investigacion.

Ademas, en ambos casos, se obtuvieron todos los consentimientos informados de los

participantes en las lecciones implementadas y del equipo docente de cada GEC.
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Instrumento

Los 16 items de la encuesta provienen de una encuesta compuesta por 32 items (ver
Anexo), que fueron propuestos por Akira et al. (2019), la cual se aplicd en formato pre y postest,
a través de Google Forms, a profesores y formadoras que participaron en un LS. Todos los items
de la encuesta fueron traducidos del inglés y sometidos a un proceso de validacion por tres
jueces expertos (uno de los autores y otros dos externos) para asegurar su fidelidad a los items
originales, incluida una aplicacién piloto.

Especificamente, los items solicitaban a los encuestados que valoraran sus actividades
de aprendizaje en relacion con la efectividad del proceso educativo. Los 16 items provienen de
una escala original de 18 items con un indice de confiabilidad alfa de .93; los items se evaltan
en unaescala tipo Likert de 4 puntos: “Para nada”, “En pequefia medida”, “En bastante medida”,
“En gran medida”.

Los items permitieron evaluar aspectos como el proceso de estudio, la planificacion de
lecciones y el cuestionamiento; la eleccion de un tema; las discusiones sobre el pensamiento y
la progresion de los estudiantes; la seleccion de una tarea de resolucion de problemas y la
anticipacion de las respuestas de los estudiantes; el aprendizaje de los estudiantes y la
efectividad de la ensefianza, sin tener en cuenta los items relacionados con la elaboracion de un
plan de recogida de datos durante una leccion de investigacion y las discusiones de datos de los

estudiantes.

Resultados y Discusion

Para estudiar los casos 1y 2 — que ilustran la operacionalizacion del modelo de Lesson
Study GEC PUCV- se tabularon y graficaron las respuestas obtenidas a los 16 items, las que se
complementaron con las reflexiones expresadas por los docentes en la sesion 8. En concordancia
con Shimizu y Kang (2022) quienes sefialan que tras un proceso de LS, las reflexiones escritas
de los docentes ofrecen una perspectiva a los investigadores sobre como se aborda la discusién

posterior a la leccion y como esto puede influir en el crecimiento profesional del docente.

Caso 1: 4 Profesoras De Primaria

Como se observa en la Figura 3, al inicio del proceso, tres de los profesores mostraban

percepciones en los niveles mas bajos de la escala, “pequena medida” y “para nada”. Tras el
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proceso de LS vivido, la tendencia positiva de las percepciones dadas en el postest llega a los
niveles més altos de la escala.

Profl, con experiencia en LS, presenta una disminucion en su percepcion de la
efectividad del proceso en 12 items, inicialmente tenia una percepcion alta del proceso, la cual
mantuvo en casi un 40% de ellos y el restante lo percibié como “en bastante medida”.

El docente etiquetado como Prof2, fue el Gnico que en el postest percibi6 la efectividad
en el nivel “en pequefia medida” para el item “Elegimos una tarea de resolucion de problemas
que revelara los conceptos erroneos comunes de los estudiantes”. Lo cual es concordante con lo
sefialado anteriormente, puesto que fueron los investigadores quienes proporcionaron los temas
a ser estudiados en cada leccion.

El docente Prof4 manifestd que el proceso “fue un proceso enriquecedor en cuanto
conocimientos y practicas pedagdgicas”.

Figura 3 - Percepcidn de los profesores de primaria sobre la efectividad del proceso de LS

Percepcion de la efectividad del proceso de Estudio de Clases por
cuatro profesores de primaria en servicio
(16 itemes)

16
14

12 8
11

| I I
0 I I

Profl Prof2 Prof3 Prof4

co

[=2]

IS

N

mParanada mEnpequefiamedida m En bastante medida En gran medida

Fuente: Elaboracién propia.

Caso 2: 5 Profesoras Formadoras

Todas las formadoras de futuros profesores muestran tendencia positiva de las
percepciones en los niveles mas altos de la escala, considerando tanto “En gran medida” como

“En bastante medida”, en al menos 14 de los 16 items (ver Figura 4). Destaca la concordancia
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de la evaluacion positiva a los items “Desarrollamos una secuencia de preguntas y devoluciones
que ayudarian a los estudiantes a lograr el estandar de la profesion docente”; “Resolvimos una
tarea de resolucion de problemas por nosotros mismos para anticipar las diversas soluciones de
los estudiantes” y “Compartimos nuestras experiencias de enseflanza de las asignaturas
referentes a Matematicas”.

En cuanto al item referido a "Como formadora o formador de profesores de educacion
basica que ensefiaran matematica pudo escribir su reflexion sobre cémo fue la leccion y lo que
aprendié del Lesson Study (bitacora u otra instancia)”, tres las formadoras lo consideraron en el
nivel mas bajo, actividad que no fue obligatoria en el GEC. No obstante, la Formadora2 lo
evalud en el nivel mas alto, lo que podria indicar un mayor compromiso profesional con el

proceso de LS vivido.

Figura 4 - Percepcion de las MTE de primaria sobre la efectividad del proceso de LS

Percepcidn de la efectividad del proceso de Lesson Study por cinco mujeres
formadoras de profesores de primaria que ensefiaran matematicas (16

itemes)
16
14

12 8 8 8

10
10
8
6
4
2
0

Formadorl Formador2 Formador3 Formador4 Formador5
B Paranada M Enpequefia medida M Engran medida En bastante medida

Fuente: Elaboracion propia.

La Formadora3 manifesto “En lo personal me gusta el trabajo colaborativo, porque es
un trabajo que te permite hacer algo acompariado. Generalmente, una siempre esta trabajando
sola en las universidades, a veces las universidades son pequefias, no hay equipo. Pero al realizar
estos trabajos, te hace trabajar no tan solitario, discutir problematicas, todo lo que hemos estado
haciendo en equipo. Es igual cuando uno dice que los nifios construyan su conocimiento, pero

que aprendan con otro”.
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Esta formadora valora y da importancia del trabajo colaborativo propio del LS, en que
los participantes pueden discutir y resolver problemas juntos en lugar de trabajar de manera
aislada. Ademas, destaca la idea que los estudiantes aprenden mejor cuando trabajan en equipo
y se equivocan y aprenden juntos.

La Formadora5 manifiesta que “el Estudio de Clases [Lesson Study], en lo personal, te
dice que las clases se preparan, se analizan, no se improvisa una clase. [...] las discusiones
matematicas tienen que ir orientadas para que puedan surtir el efecto [aprendizaje] que uno
quiere”, y comprende que el proceso le permite “como una puesta en escena de una obra, en la
que t analizas cada detalle, y que es mejorable, o sea siempre hay una clase mejor, [...] hay un
estudio, la clase se analiza, uno se anticipa, el problema que voy a buscar lo voy a orientar para
que aparezcan estos aprendizajes, que en este caso era el sentido numeérico, y eso yo creo gque es
super valioso tener esa consideracion”.

Las ideas expresadas en las reflexiones de esta formadora muestran caracteristicas del
proceso de LS, como la importancia de la planificacion y andlisis de las lecciones, la orientacion
de las discusiones matematicas para lograr los aprendizajes buscados, el enfoque en los detalles
para mejorar constantemente y la consideracion de una reflexién cuidadosa y una anticipacion
estratégica de la ensefianza para responder a las necesidades de aprendizaje de los estudiantes.

La Formadora2 afirma que coincide con las demas formadoras puesto que el proceso de
LS “ha puesto en valor todo lo que hay detras, el trabajo también de pensar como van a actuar
nuestros estudiantes, qué es lo que van a decir, como podemos afrontar una pregunta o un error,
para llevarlo [al aprendizaje] a donde queriamos nosotras, que era poner en el centro, el sentido
numérico. Creo que eso es realmente valioso del trabajo que se hizo”. Las formadoras coinciden
en que planificar y anticiparse a lo que sucedera en una leccion enfocada en la resolucion de
problemas, con un contenido matematico especifico, les permite desarrollar sus habilidades de
ensefianza y una mayor comprension de los razonamientos y estrategias de sus estudiantes.

Como sugieren Shimizu y Kang (2022), los resultados muestran que el crecimiento
profesional de los docentes puede estar relacionado con su reconocimiento de la importancia de
comprender el pensamiento de los estudiantes, puesto que ello es acorde con los items
positivamente evaluados por las formadoras y sus reflexiones, sobre preguntas y devoluciones

que ayudarian a los estudiantes en sus dificultades y la anticipacion a las posibles soluciones.

Conclusiones
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El escrito presenta un modelo chileno para la aplicacion de Lesson Study que fue
aplicado por dos grupos, uno de profesores en servicio, y otro, de formadoras de profesores,
indagando en las percepciones respecto a la efectividad del proceso de los docentes participantes
en dos procesos de Estudio de Clase, tanto del grupo de profesores en servicio de primaria, como
del grupo de formadoras de futuros profesores de primaria que ensefiardn matematicas. Ambos
grupos participaron en dos ciclos de Lesson Study, respondieron 16 items acerca de la
efectividad del proceso de LS, los cuales se analizan junto a sus reflexiones finales.

El proceso de LS fue percibido por los docentes en sus caracteristicas de colaboraciéon y
discusién entre pares, siendo una oportunidad valiosa para compartir estrategias de ensefianza
efectivas y fomentar la reflexion critica sobre la propia practica docente. Los participantes de
los Lesson Study valoran el trabajo profesional y colaborativo de este enfoque, que contribuyen
a su tarea de mejora de la calidad de la ensefianza y del aprendizaje de los estudiantes, y
manifestaron haber realizado mayores observaciones y reflexiones criticas sobre su practica
docente y sobre el pensamiento de los estudiantes.

Para ambos casos estudiados se usé el mismo modelo de LS propuesto por GEC PUCV
que tiene una duracion de dos meses con una sesion semanal, y sigue las directrices del enfoque
japonés de Lesson Study, obteniéndose los mismos resultados positivos de la percepcion de los
docentes participantes sobre la efectividad del proceso. Dada esta diversidad de contextos, se
destaca la facilidad de adaptar el modelo de LS PUCYV a las necesidades y contextos particulares
de cada comunidad escolar y su cultura, adecuandose al desarrollo profesional docente en todos

los niveles educativos.
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Anexo

Efectividad del proceso (16 items) (Traducidos desde Akiba et al. 2019)

1)

2)

3)

4)

5)

6)

7)

8)

9)

A. Como profesor/educador en formacién continua pudo escribir su reflexion sobre
cémo fue la leccidn y lo que aprendié del Lesson Study (bitacora u otra instancia).

Al. Compartimos nuestras experiencias de ensefianza de la asignatura de
matematicas.

B. Dialogamos profesionalmente sobre la comprension actual de nuestros estudiantes
sobre algun contenido especifico.

B1. El Grupo de Lesson Study especifico el objetivo y el proceso de aprendizaje para
desarrollar la leccion.

C. Discutimos cémo progresa el aprendizaje de los estudiantes a lo largo de los
distintos niveles escolares de algln contenido especifico.

C1. Los miembros del grupo de Lesson Study presentaron datos como evidencia del
aprendizaje de los estudiantes (por ejemplo, trabajo de los estudiantes, preguntas de

los estudiantes, registro narrativo de las actividades de los estudiantes, soluciones de
los estudiantes compartidas en una hoja de papel o pizarra digital).

D. Elegimos una tarea de resolucién de problemas motivadora y significativa para
nuestros estudiantes.

D1. La discusidn se centro en el aprendizaje de los estudiantes y en cbmo promover
partes especificas del Plan de Clases.

E. Elegimos una tarea de resolucion de problemas que revelara los conceptos
erréneos comunes de los estudiantes.

10) E1. Se pudo discutir sobre como mejorar la leccion para una futura ensefianza.

11) F. Desarrollamos una tarea de resolucion de problemas que les permite a los

128

estudiantes profundizar su comprension al comparar maltiples soluciones
compartidas por sus comparfieros de curso.
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12) F1. Las discusiones permitieron enfocar la efectividad de la leccion para lograr el
objetivo de aprendizaje del estudiante y mejorar el Plan de Clases.

13) G. Desarrollamos una secuencia de preguntas y devoluciones que ayudarian a los
estudiantes a lograr el objetivo de aprendizaje.

14) H. Resolvimos una tarea de resolucion de problemas por nosotros mismos para
anticipar las diversas soluciones de los estudiantes.

15) I. Disefiamos una leccion en la que los estudiantes pudiesen apropiarse de su
aprendizaje participando colectivamente en tareas de resolucién de problemas.

16) J. Discutimos como evaluar el logro del objetivo de aprendizaje.
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Resumo

Este artigo discute as bases que fundamentaram os estudos e as iniciativas para implementar
atividades da metodologia Lesson Study (Pesquisa de Aula em portugués), considerando seus
principios originais para contribuir com a melhoria das aulas de matematica nas escolas
brasileiras. O estudo envolveu um projeto pioneiro de implementacdo numa escola publica
brasileira, por meio das atividades de pesquisa de um professor em exercicio, iniciando uma
linha de pesquisa em formac&o continuada de professores que ensinam matematica, baseada em
Lesson Study. Ap0Os destacar a experiéncia de pesquisa, este artigo sistematiza o avango do
processo de implementacdo de Grupo de Estudos nos moldes de Lesson Study, com apoio dos
6rgdos educacionais do estado de Sdo Paulo, que representou o estabelecimento de parcerias
colaborativas que consolidam as atividades de pesquisa aliadas a praticas nas escolas,
atualmente. O artigo significa uma sintese da jornada de implementacdo dos principios da
metodologia Lesson Study no Brasil.

Palavras-chave: Lesson Study-Pesquisa de Aula. Formacdo Continuada de Professor de
Educacdo Basica. Conhecimento do Professor. Grupo de Estudo Colaborativo. Colaboracdo
Universidade - Escola- Sistemas Educacionais.

Revista Paradigma, Vol. XLIV, Edicion Tematica Estudio de Clases: Contribuciones ..., mayo de 2023 / 131 — 158 131


https://orcid.org/
https://orcid.org/
mailto:authortwo@xxxxmail.yyy

Yuriko Y. Baldin; Aparecida F. da Silva; Thiago F. Felix

Introduccion de los Principios del Estudio de Clases en Brasil: primeros pasos y grupos
de estudio

Resumen

En este articulo discutimos las bases que fundaron los estudios e iniciativas para implementar
actividades del Lesson Study — Pesquisa de Aula (en portugués), considerando los principios
originales del Lesson Study para contribuir a la mejora de las clases de matematicas en las
escuelas brasilefias. El estudio involucré un proyecto pionero de implementacion en una escuela
publica brasilefia, a traves de las actividades de investigacion de un profesor en ejercicio,
iniciando una linea de investigacion en educacién continua de maestros que ensefian
matematicas, basada en Lesson Study. Después de destacar la experiencia de investigacion, este
articulo sistematiza el progreso del proceso de implementacion del Grupo de Estudio en la linea
del Lesson Study, con el apoyo de los 6rganos educativos del estado de S&o Paulo, que
represento el establecimiento de asociaciones de colaboracidn que consolidan las actividades de
investigacion aliadas a las précticas en las escuelas de hoy. El articulo significa una sintesis del
camino de implementacion de los principios del Estudio de la Leccion en Brasil.

Palabras clave: Lesson Study-Pesquisa de Aula. Educacién Continua del Maestro de Educacion
Bésica. Conocimiento del profesor. Grupo de Estudio Colaborativo. Colaboracion Universidad
- Escuela - Sistemas Educativos.

Introduction of the Principles of the Lesson Study in Brazil: first steps and study groups

Abstract

This paper discusses the bases that grounded the studies and initiatives to implement activities
of the Lesson Study — Pesquisa de Aula (in Portuguese), considering the original principles of
the Lesson Study to contribute to the improvement of mathematics classes in Brazilian schools.
The study involved a pioneering project of implementation in a Brazilian public school through
the research activities of a practicing teacher, initiating a line of research in the continuing
education of teachers who teach mathematics based on Lesson Study. After highlighting this
research experience, this paper systematizes the progress of the process of implementation of
the Study Group along the lines of the Lesson Study, with the support of the educational bodies
of the state of S&o Paulo, which represented the establishment of collaborative partnerships that
consolidate research activities allied to practices in schools today. The article is a synthesis of
the journey of implementation of the principles of the Lesson Study in Brazil.

Keywords: Lesson Study-Pesquisa de Aula. Continuing Education of Basic Education Teacher.
Knowledge of the Teacher. Collaborative Study Group. Collaboration University - School-
Educational Systems.

1.  Introducéo
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A introducéo dos principios da Lesson Study no Brasil

O objetivo deste artigo é discutir as bases que fundamentaram o primeiro estudo e a
implementacdo da metodologia Lesson Study (LS) japonesa no Brasil, seguindo uma trajetdria
do historico da descoberta desta metodologia pela primeira autora nos anos iniciais do século
XXI. O contato e o conhecimento do alcance educacional da LS em contextos que ultrapassam
as fronteiras do pais de origem motivaram os estudos iniciais no cenério educacional brasileiro
que, na época, enfrentava uma crescente necessidade de ampliar os conceitos de formacéo inicial
e continuada de professores, especialmente de Matematica. Os documentos oficiais, como
Parametros Curriculares Nacionais (PCN) (BRASIL, 1997) e a expansdo da area de pesquisa
em Educacdo Matematica sobre as metodologias de ensino e aprendizagem promoveram debates
e pesquisas em Ensino da Matematica e Formacéo de Professores.

O artigo apresenta a busca de uma fundamentacdo inicial que apoiou 0s autores a
pesquisar os principios da metodologia japonesa de Lesson Study e introduzi-los na formacéo
continuada de professores de matematica, a partir dos anos finais da primeira década do século
XXI1. Inicialmente, sdo apontadas as dificuldades essenciais da cultura educacional brasileira
que foram trabalhadas nos primeiros passos da adaptacdo da LS no cenario das escolas
brasileiras. A adaptacdo foi validada em contexto de um laborat6rio experimental para testar as
possibilidades de trabalhar os principios essenciais da metodologia num ambiente que
transponha as barreiras culturais que, usualmente, impedem as mudangas metodoldgicas ndo
familiares nas aulas tradicionais de matematica, marcadas por exposicdes pelos professores e
aprendizagens passivas dos alunos. Para ndo desviar a implementacdo da LS dos principios
aplicados no Japdo, os cuidados tomados nesses passos sdo pontos fundamentais da pesquisa
dos autores. Tais cuidados permitiram uma analise construtiva dos resultados que puderam ser
balizados comparativamente com o0s objetivos da metodologia que se mantém por 150 anos,
como apresentado em Baldin (2010) e explicado resumidamente a seguir.

A metodologia japonesa de ensino, especialmente de matematica nas salas de aula,
atraiu, no século XXI, maior atencdo de pesquisadores e educadores em carater internacional,
que tiveram olhares além das fronteiras e diferencas culturais. Nesse contexto, Stigler e Hiebert
(1999) apontaram a importancia da metodologia japonesa de ensino da matematica ao comparar
as praticas de ensino das salas de aula no Japdo com aquelas da Alemanha e dos Estados Unidos.

Esta obra, desde o seu prefacio, destacou as condi¢Ges culturais do ensino e aprendizagem como
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um dos fatores que influenciam uma anélise comparativa entre a formacao dos professores em
diferentes paises.

Considerando esta perspectiva para conectar a LS as bases da formacéao de professores
de Matematica, Stigler e Hiebert (1999) indicam, nas paginas 1 a 13, a importancia da qualidade
de ensino nas salas de aula, ao discutir o desvio de foco das reformas educacionais da época,
nos Estados Unidos, pela cultura vigente no pais. Esses autores enfatizaram que a verdadeira
reforma educacional precisa estar centrada na aprendizagem efetiva dos alunos como resultado
da melhoria da qualidade de ensino dos professores, como Bruner (1996) ja apontava em seu
livro “A Cultura da Educagao”.

A natureza complexa de “ensino e aprendizagem” como uma atividade cultural
influencia a politica educacional de um pais, desde a legislacdo com normas curriculares até a
formacéo de professores com suas crengas em relacdo ao seu papel no ensino e nas praticas na
sala de aula. Tal consideracdo mostra o quanto é dificil introduzir metodologias diferentes em
paises fora do contexto original. Nesse sentido, Stigler e Hiebert (1999) apresentam um resumo
das fases essenciais da Metodologia, ora ja difundida como Lesson Study, introduzindo
sistematicamente o processo fundamental desta metodologia, acompanhado de reflexdes que
apontam a possibilidade de implementar as melhorias no processo de formacgéo dos professores
e das préaticas de ensino no contexto dos Estados Unidos.

As caracteristicas da LS indicadas por Stigler e Hiebert (1999) encorajam a difusdo em
outras culturas, e seguem, com anotacdes entre paréntese de nossa autoria, como: a) LS €
baseada num modelo de melhoria continua e a longo termo (isto requer tempo para se tornar
culturalmente aceito e praticado); b) LS mantém um foco constante na aprendizagem do aluno
(isto implica foco na aprendizagem efetiva do aluno segundo objetivos estabelecidos pelo
curriculo, que ndo se limitam a atencdo no uso de metodologias ou materiais diversos); c) LS
foca na melhoria do ensino diretamente no contexto (isto significa que o plano de aula € um
objeto de pesquisa, de analise e de aperfeicoamento); d) LS é colaborativa (isto significa que o
conhecimento dos professores sobre o aperfeicoamento de uma aula e de seu plano € resultado
de colaboragdo, compartilhamento de mesma linguagem para descricdo e andlise do
desenvolvimento da aula e do ensino entre pares sobre a atividade de ensino); e) Professores

que participam em LS se veem como contribuidores ao desenvolvimento do conhecimento sobre
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0 ensino e ao seu desenvolvimento profissional (isto coloca o professor como investigador da
sua pratica, como iremos apontar nas proximas secdes).

Os ensinamentos do estudo de Stigler e Hiebert (1999) impulsionaram e continuam
impulsionando o interesse pela LS em outros paises e culturas, impactando as pesquisas
educacionais com LS.

Para esclarecer as bases da nossa linha de pesquisa para implementar a LS no Brasil,
apresentamos, inicialmente, o conceito do qual partimos para localizar a LS como uma
metodologia central na formacéo inicial e continuada de professores, antes de enunciar a questao

central da pesquisa.

2. O professor que aprende a ensinar: PCK e Lesson Study

O campo de pesquisa com o olhar sobre a formagao do “professor que sabe ensinar”
vinha sendo aprofundado nos finais do século XX desde o trabalho importante de Shulman
(1986) que estabeleceu o conceito fundamental de Conhecimento Pedagdgico de Contetdo
(PCK) (pedagogical content knowledge). Este conceito mostrou a diferenga entre “o saber da
disciplina”, enquanto conhecimento especifico de conteddo por um professor, do “saber o
contetido voltado para a aprendizagem do aluno”, levando em consideragdo “o conhecimento
sobre as formas de aprendizagem, os métodos pedagdgicos de ensino com suas metodologias e
instrumentos”. Além disso, o PCK traz “o conhecimento de contextos curriculares e suas
conexdes interiores em diversas dimensdes, dos objetivos educacionais, dos perfis sociais das
escolas e comunidades” (SHULMAN, 1986, 1987).

Com base nesta perspectiva trazida por Shulman (1986), nossa pesquisa identifica as
primeiras descobertas dos principios da LS como motivadoras para a iniciativa de trazé-los para
o contexto brasileiro, para contribuir na linha de pesquisa “Melhorias da Formacado Inicial e
Continuada de Professores de Matemadtica, em Educacao Bésica”. Entendemos, portanto, que a
metodologia LS tem uma posicdo estratégica na formacdo de professores, por meio do
desenvolvimento continuo de um processo de aprendizagem da arte de ensinar, com estudo
preliminar de conteddo e do material curricular para o planejamento de aulas, em que se prioriza
a aprendizagem dos alunos (STIGLER; HIEBERT, 1999; ISODA; STEPHENS; OHARA,;
MIYAKAWA, 2007; ISODA; ARCAVI; MENA-LORCA, 2012).

A LS tem uma origem histérica de 150 anos, cujos detalhes mais significativos da sua
origem e estrutura se encontram na publicacao de Isoda et al. (2007). Esta obra é uma traducéo
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para inglés do original em japonés de 2005, com a finalidade de apoiar os pesquisadores fora do
Japdo, interessados em explorar o potencial da metodologia no ensino e na aprendizagem da
matematica. A obra em inglés tinha como objetivo divulgar, de forma mais generalizada, a
Lesson Study e seus principios para fora do Japdo, quando, desde os finais do século XX,
comecavam as iniciativas de difundir a metodologia para os Estados Unidos (LEWIS, 2002;
FERNANDEZ; YOSHIDA, 2004).

No International Congress on Mathematics Education-ICME 9 (ICMI-IMU) de 2000,
realizado no Japdo, a primeira autora, em contato com os professores e pesquisadores japoneses,
teve conhecimento da metodologia Lesson Study, ocasido em que foram identificados seus
elementos que poderiam impulsionar as pesquisas realizadas no Brasil na dire¢do de reformas
curriculares dos cursos de matematica, cujas discussdes estavam em curso no pais, visando a
formacéo de professores capacitados para as demandas do século XXI.

A elaboragdo de novos curriculos, tanto para as escolas de educacdo basica quanto para
os cursos de formacdo de professores, enfrentava, nos anos 2000, o desafio de incorporar as
recomendacdes curriculares dos PCN (BRASIL, 1997) e as pesquisas da Educacdo Matematica
ganhavam um impulso maior. Nesse cenario, 0 avanco do conceito de Conhecimento de
Matemética para o Ensino (MKT) (Mathematics Knowledge for Teaching), que trouxe o
conhecimento geral de PCK de Shulman de maneira especifica e mais detalhada para o ensino
de matematica, fundamentou, em Educacdo Matematica, o quadro teérico da pesquisa em
“Formacao de professores que ensinam matematica” (BALL; BASS, 2003; BALL; THAMES;
PHELPS, 2008).

O conceito MKT contribuiu significativamente para desenvolver a pesquisa na
Educacdo Matematica internacional na primeira década do século XXI. Entretanto, ao mesmo
tempo em que o modelo de Lesson Study estava sendo estudado em diversos paises, as
iniciativas para trazer o modelo para a pesquisa em ambiente brasileiro enfrentavam
dificuldades de ordem estrutural e cultural, como Baldin e Guimarées (2009) expuseram num
texto que foi traduzido e adaptado na edigdo em espanhol (ISODA et al., 2012), de uma edicao
ampliada a partir de (ISODA et al., 2007). Esta publicagdo em espanhol introduziu a LS na
comunidade de lingua espanhola da América do Sul, com a terminologia Estudio de Clases e
ilustra, com muitos relatos, a intensificacdo do movimento internacional dos primeiros projetos

de implementagdo da LS em varios paises e regides.
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Baldin e Guimardes (2009) destacam um problema estrutural do sistema educacional
brasileiro que dificulta o processo de harmonizar as reformas curriculares na educagéo basica
com as reformas atualizadoras dos cursos de formacdo de professores, especialmente da

disciplina matematica:

[...] a ruptura da politica educacional durante os anos intermediarios da escolaridade
elementar é percebida como uma das causas da dificuldade de se seguir um curriculo
pedagogicamente coerente de ensino da matematica nesse nivel. Ndo se trata apenas
de um problema politico, mas também de um problema de descontinuidade na
formacdo de professores. A formacdo preparatdria destinada aos professores dos
primeiros anos é muito deficiente, tanto no plano do contelido matemético como no
das metodologias pedagogicas a serem aplicadas nessa disciplina. Quanto a formagao
preparatéria dos professores do 6° a 9° ano, em geral ela ndo enfatiza a fase de
aprendizagem real dos alunos que devem avancar para 0 ano seguinte em um novo
sistema, de modo que a transicdo dos anos elementares para os intermediarios da
educagéo bésica fundamental apresenta falhas (BALDIN; GUIMARAES, 2009 apud
UNESCO, 2016, p.80).

Baldin e Guimardes (2009) apontam, também, que um dos obstaculos para o
desenvolvimento de metodologias de ensino e aprendizagem € a descontinuidade na preparacéo
de professores, que atuam nos anos iniciais e nos niveis secundarios da Educacgdo Basica, o que
provoca saltos na percepcdo dos professores sobre os conteudos especificos de matematica
escolar.

Corroborando esta andlise, vemos, no cenario nacional, que importantes estudos
(GATTI; NUNES, 2009; GATTI, 2010) apontavam, ja no final da primeira década do século
XXI, a fragilidade dos cursos de formacao de professores, especialmente em relacdo a conexdo
entre o conhecimento de contetdo especifico, oferecido pelos cursos superiores, e as praticas
que capacitem efetivamente os futuros professores a “desenvolver as competéncias e habilidades
para elaborar propostas efetivas de ensino-aprendizagem de Matematica para sua atuacao na
Educagado Bésica” (GATTI; NUNES, 2009, p. 110).

A auséncia de politica educacional que integre a formacdo na area especifica com a
formacdo para a docéncia também é apontada por Gatti e Nunes (2009) como uma fragilidade
dos projetos pedagdgicos dos cursos de licenciatura em matematica, que ndo promovem um
didlogo entre o que ocorre nas salas de aula do ensino fundamental e a formagéo basica no
ensino superior. Além disso, Gatti (2010) aponta uma caracteristica estrutural dos cursos de
formacé&o de professores para os anos iniciais do ensino fundamental que apresentam falhas nas
disciplinas de contetidos especificos para a formagéo profissional, especialmente dos contetidos

da matematica. As ementas apresentadas para os conteddos especificos sdo superficiais, se
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preocupando em “justificar o porqué ensinar; entretanto, s6 de forma muito incipiente registram
0 que e como ensinar” (GATTI, 2010, p. 1371). Os desafios apontados nestas consideragdes
indicam a propriedade de trazer pesquisas inovadoras, como Lesson Study, para enfrenta-los.

Nesse cenario, as investiga¢cdes dos autores deste artigo na linha “formacdo de
professores que sabem ensinar”, no sentido de PCK de Shulman (1986), encontraram sua
fundamentacdo nos principios de LS que, por sua origem histérica, nasceu da pesquisa do
professor sobre como trabalhar de forma eficiente o planejamento de uma aula para executa-lo
numa sala de aula em que o aluno aprenda desenvolvendo seu potencial com autonomia, e 0
professor possa avaliar a aula e a aprendizagem dos alunos segundo objetivos educacionais
pré-estabelecidos (ISODA et al., 2007; ISODA et al., 2012).

Assim, a pergunta crucial da pesquisa tratada neste artigo é formulada como:

“O que permite quebrar a barreira e organizar a pesquisa brasileira no cenario de

descontinuidade estrutural e cultural do sistema educacional?”

3. Metodologia: Lesson Study e a Resolucéo de Problemas

O ensino e a aprendizagem da Matematica no ambiente educacional japonés sempre
foram pautados na Resolucdo de Problemas, em que culturalmente os conceitos novos eram
introduzidos e trabalhados por meio de situacdes-problema, mesmo em temas dentro da prépria
matematica, com justificativas e variacdes de estratégias, aplicacdes e exercicios de fixacao.

Isoda (2010) aponta que o ensino por Resolucdo de Problemas se estabeleceu, mais
fortemente, apds a Revolucdo Meiji (1868) de abertura do pais, também conhecida como
Restauragdo Meiji, como um modelo de ensino que acompanhou o advento do sistema
educacional. Este estabeleceu o regime de escolas com instalagdes padronizadas de salas de aula
e introduziu a figura do professor para muitos alunos, com esquemas organizados e por anos
escolares. A cultura, antes da Restauracdo Meiji (1868), de ensino individualizado ou para
pequenos grupos, de forma personalizada em ambientes de sala de estudos, exigiu uma mudanga
radical apos a instalacdo do Ministério de Educacdo em 1873.

A mudanca nas metodologias de ensino, no novo sistema educacional de salas de aula,
foi iniciada como pesquisa dos préprios professores (ISODA et al., 2007; ISODA et al., 2012)
sobre os modelos de aula expositivas da cultura ocidental. A atividade de pesquisar as aulas,
iniciada pelos professores japoneses, tinha o objetivo de compreender melhor a aprendizagem

dos alunos e a utilizagéo de roteiros e materiais didaticos elaborados, conforme os objetivos de
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aprendizagem estabelecidos pelo curriculo. Esta atividade caracteriza a LS como um método de
formacéo de professores para a pratica e na préatica, como apontado por Matos et al. (2009).

Ap0s a instalacdo, no Japdo, do sistema escolar com salas de aula separadas por anos
escolares, a Metodologia de Resolucdo de Problemas (MRP) permaneceu como eixo das
atividades norteadoras dos contetidos para constituir o curriculo escolar de matematica, sendo
que a atualizagdo de curriculos constitui um objeto de pesquisa continua no Ministério de
Educacao do Japao, até os dias atuais.

Na visdo da MRP como pratica na sala de aula japonesa, o foco principal é estimular o
aluno a desenvolver a capacidade de enfrentar situagdes-problema, pensar suas proprias
estratégias de resolucéo e saber argumentar para justificar suas ideias e solugdes, saber comparar
suas ideias com as de seus colegas, saber aplicar suas solugdes em situacdes mais gerais ou em
outras situacdes-problemas.

A MRP nas salas de aula do Jap&o, desenvolvida durante as atividades de LS, inclui
abordagens por Proposigéo de Problemas (Problem Posing) e Problemas Abertos (Open ended
problems), tendo impulsionado colaboracBes internacionais nas pesquisas de Educacédo
Matematica, especialmente apds os anos 1960 (BECKER; SHIMADA, 1997; ISODA,
KATAGIRI, 2012; ISODA, 2010). As abordagens de ensino e aprendizagem de resolucéo de
problemas por “proposi¢ao”, em pesquisas de paises como Peru (MALASPINA; MALLART;
FONT, 2015) e Estados Unidos (CAI, 2022), para citar alguns, assim como de “problemas
abertos” como base para implementar LS na Tailandia (INPRASITHA, 2015) vém sendo
divulgadas recentemente com visibilidade na comunidade académica internacional.

Na perspectiva de MRP dentro da LS, consolidada nos anos 1980 nos curriculos
escolares oficiais do Japao, como indicam Isoda e Katagiri (2016) no prefacio desta referéncia,
uma aula de matematica tem como objetivo desenvolver processos e habilidades para um
pensamento criativo e autbnomo dos alunos para resolver problemas e ndo equivale a uma
reformulacéo das fases da metodologia de Polya (1945). Isoda (2010) mostra como a resolucao
de problemas estava presente desde os primeiros manuais de formacdo de professores na nova
dindmica escolar provocada pela Restauragdo Meiji de 1868.

Entretanto, no contexto da pesquisa, nao tratamos de importar um modelo japonés para

0 nosso sistema educacional, mas, sim, adotamos as fases da resolucdo de problemas do Polya
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(1945) com visdes que ampliam o seu papel nas agOes do professor na sala de aula, como
indicam Allevato e Onuchic (2014), e interpretando as fases da LS dentro das etapas da MRP.

Em outras palavras, consideramos a LS como uma Metodologia de Formacdo de
Professores, Inicial ou Continuada, adaptada ao nosso contexto cultural, e utilizamos a MRP de
modo que contribua para a implementacao dos principios de LS e seja uma ferramenta didatica
que suavize a descontinuidade estrutural no sistema educacional do Brasil.

Na proxima secdo, apresentamos os principios da LS que basearam a primeira
implementacdo no Brasil, em 2009, apds as primeiras divulgacGes desta metodologia no pais
em anos anteriores, paralelamente a projetos que ocorreram na Ameérica Latina e outras
iniciativas da comunidade internacional na difusdo da metodologia fora do Japédo (ISODA et al.
2012).

4. Dificuldades estruturais e Principios da Lesson Study

Na fase inicial da pesquisa, houve uma reflexdo critica sobre as razdes da dificuldade,
tanto de professores como de alunos, de compreender e utilizar a resolucdo de problemas como
um processo natural do ensino e aprendizagem da matematica. Nessa reflexdo, houve a
percepcao de que ha um problema cultural de considerar uma aula de resolucdo de problemas
como uma forma de verificagdo da aprendizagem de conceitos ensinados previamente e dos
procedimentos técnicos treinados de operacdes ou de instrugdes do “que fazer... quando se
pede...”. Em outras palavras, foi constatado que a resolugéo de problemas é encarada como uma
atividade posterior ao trabalho do professor em “explicar o que e como se faz” e ter mostrado
exemplos do raciocinio que “precisa” ser entendido pelos alunos. Esta inferéncia se baseia na
experiéncia pessoal do terceiro autor, desde seus anos de formacdo na licenciatura e suas
primeiras experiéncias docentes, sendo percebida, em geral, em seus entornos académicos e
sociais.

Esse fato mostrou a concepgéo de que o ensino &, em geral, centrado no professor como
agente ativo numa sala de aula, responsavel por “transmitir” o conteudo programatico, enquanto
o aluno ¢ agente passivo na “aprendizagem”, com recebimento dos ensinamentos e do
treinamento que realiza dos procedimentos que foram apresentados para repeti-los.

Desta forma, para poder pesquisar como 0s principios de LS impactam o processo de
ensino e aprendizagem numa sala de aula brasileira, foi preciso iniciar as reflexdes para uma

mudanca de paradigma na atuacao do terceiro autor, como professor das suas classes, por meio
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de planejamentos cuidadosos de aulas e atividades que promovessem a autonomia e a iniciativa
dos alunos na construgdo do conhecimento. O planejamento de aulas, entdo, considerou como
objetivo essencial a aprendizagem por meio da compreensao, experimentacao, conjeturas,
descobertas e sintese dos objetos de ensino apresentados em cada aula. Para conseguir elaborar
um planejamento com estas dimensoes, foi necessario considerar o tripé de PCK, isto €, desde
0s conceitos matematicos do contetdo curricular, a escolha dos materiais didaticos adequados,
recursos metodoldgicos e o ambiente da sala de aula. Esse primeiro passo no planejamento de
aulas constitui a base dos procedimentos para implementar uma LS.

A ideia do professor que se empenha em trabalhar a aprendizagem do estudante durante
a aula, tornando-o um “agente ativo” na propria aprendizagem, pode levar a um entendimento
de que a LS significa mudar a dindmica da gestdo da classe, em que o professor é passivo na
conducéo da aula. Uma observacao importante (ISODA; OLFQOS, 2009, p. 24) adverte sobre o
equivoco de que as etapas padronizadas de um ciclo de LS consistem em mudar a forma de
atuacao dos alunos que podem discutir em grupos ou outras formas de dindmica de classe. Eles
destacam que a esséncia da LS consiste ndo exatamente na forma de execucao de etapas de uma
aula, mas, sim, em alcancar a aprendizagem efetiva dos alunos nos topicos de matematica
planejados. Esta aprendizagem efetiva se obtém com o desenvolvimento de pensamento
matematico durante as atividades na sala de aula, que podem, sim, envolver distintas formas de
interacdo coletiva, mas também promover o pensamento individual. Portanto, o significado
principal de uma aula na LS é o desenvolvimento do pensamento matematico e a aprendizagem
dos contetdos de matematica, por meio de um planejamento cuidadoso de aulas.

Este entendimento do principio fundamental da LS, que desde suas origens vem se
desenvolvendo para acompanhar as atualizacdes curriculares necessarias, indicou, para n0ssos
primeiros passos, o0 estudo do curriculo, as componentes do conteido matematico constantes do
curriculo para um determinado ano escolar e as pesquisas para planejar e propor sequéncias
didaticas com técnicas e instrumentos adequados para cada situacdo de aprendizagem.

A experiéncia que introduziu a LS na formacéo continuada de professor de Matematica
num ambiente de laboratdrio experimental resultou na dissertacdo de Mestrado do terceiro autor
(FELIX, 2010). Esta experiéncia esta apresentada na Secéo 5 e constitui 0s primeiros passos

reais da LS no Brasil. Ela deixou claro que o primeiro passo para a mudanca de paradigma do
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planejamento de aulas, com investigacdo prévia segundo os principios de PCK, implica
compreender o significado de observar a execucao de uma aula segundo um plano estabelecido.

O planejamento de uma aula, na perspectiva de uma LS, deve contemplar detalhes muito
além de topicos a serem trabalhados durante o tempo designado e seu cronograma, pois deve
conter indicacBes de expectativas das reacGes dos alunos as tarefas desenhadas para sua
resolucdo, assim como as acOes planejadas pelo professor para estimular as discussdes e as
participacOes dos alunos.

A observacéo, por sua vez, de uma aula no ciclo de LS por pesquisadores colaboradores
é considerada uma forma de fazer “pesquisa sobre a aula ¢ a aprendizagem dos alunos”, e ndo
constitui uma forma de julgar e avaliar a acdo do professor. As observagtes de uma aula
planejada com esse cuidado constituem uma ferramenta valiosa para a fase final de revisao do
plano e da coleta de evidéncias de aprendizagem dos alunos, para, assim, completar o ciclo da
LS, sem desviar o foco da aprendizagem dos tdpicos curriculares da atividade planejada.

Uma aula observada dentro de um ciclo da LS se chama Aula Pesquisa e ndo deve ser
confundida com as aulas publicas demonstrativas, como as realizadas em S&o Paulo e no Rio
de Janeiro, em 2008, com o apoio de escolas e de educadores gque se interessaram em conhecer
os detalhes de uma aula publica participativa com resolucdo de problemas (ISODA et al., 2012).
As aulas publicas, realizadas por docente experiente e abertas para o publico de professores
interessados, fazem parte das atividades de divulgacdo da metodologia em todos os paises que
trabalham a LS, mesmo dentro do Japdo. As aulas demonstrativas, no Brasil, promoveram
entusiasmo e interesse dos professores, pesquisadores e dos agentes das secretarias de educagéo
presentes, porém ficou evidente que os principios da Pesquisa de Aula (LS) precisavam ser
vivenciados no contexto de salas de aula reais e ndo apenas assistidos.

A nossa linha de pesquisa foi iniciada em 2009 (FELIX, 2010) para testar e corroborar
a MRP na conducédo de uma aula como ferramenta didatica eficaz para o professor “aprender a
ensinar”, baseada no PCK de Shulman (1986) e MKT de Ball et al. (2008). Ao mesmo tempo,
a conducéo de uma aula de resolucao de problemas deve observar o resultado na aprendizagem

do aluno que vivencia a construcdo dos conceitos e adquire habilidades técnicas durante as aulas.

5. Primeiros Passos: motivacao, estudos e esquema inicial de implementagéo
Esta secdo apresenta, inicialmente, de forma resumida, algumas percepg¢des no ensino

da matematica que viabilizaram o trabalho pioneiro na introdugdo da metodologia de LS,
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realizado como Dissertacdo de Mestrado Profissional em Ensino de Matemética da UFSCar pelo
terceiro autor, em 2010 (FELIX, 2010), e seus desdobramentos durante a Gltima década em seu
trabalho profissional, com o foco na Pesquisa de Aula, atuando como professor em exercicio
em escolas brasileiras. Tendo sido pioneiro no estudo sobre LS no Brasil que implicou num
projeto de pesquisa, adotou-se 0 nome de Pesquisa de Aula para o termo Lesson Study, fiel ao
seu nome original, Jugyou Kenkyu, com seu significado (Jugyou = Aula; Kenkyu=
Pesquisa/Investigacdo). A palavra Estudo ndo foi adotada, pois foi entendido que o conceito
Lesson Study envolve essencialmente atividades de pesquisa: 1- de conteudo tedrico dos topicos
de matematica enquanto disciplina e, também, como matéria escolar; 2- de metodologias
pedag6gicas com estratégias de ensino e conceitos de avaliacdo da aprendizagem; 3- de
estruturas curriculares e de leis da organizacdo escolar e, também, de contextos sociais e
culturais da escola e sala de aula alvos da pesquisa. Esta perspectiva esta de acordo com 0s
elementos essenciais de PCK (SHULMAN, 1986).

As primeiras vivéncias do terceiro autor em sala de aula aconteceram em uma escola
publica estadual, na Grande S&o Paulo, com alguns problemas de infraestrutura. Embora tenha
enfrentado dificuldades, como muitos professores relatam no inicio de carreira, estava disposto
a contribuir da melhor forma possivel. A vontade inicial era trabalhar com informética no
ensino, dando continuidade aos estudos de softwares de geometria dindmica, tema do Trabalho
de Conclusdo de Curso (TCC) na graduacdo, mas o contexto encontrado foi uma sala de
informatica desativada, quando se fez necessaria a manutencdo dos equipamentos, realizada
gracas aos conhecimentos especificos prévios do docente. Este trabalho exigiu muito
planejamento e replanejamento das aulas, em razdo das necessidades dos alunos e as restri¢oes
impostas pela pouca quantidade de computadores. O planejamento das atividades foi fruto do
estudo do ambiente e das adequacBes das aulas. Isso mostrou que um planejamento de aulas
inovadoras é resultado de conhecimento tedrico e pratico, da pesquisa das estratégias de ensino
e do ambiente onde ocorrem as atividades de aprendizagem.

Esta experiéncia representou uma inovacao para a época, com atividades colaborativas
em ambiente informatizado, em que os alunos experienciam o estudo e a aprendizagem com uso
de recursos da tecnologia digital. A iniciativa propiciou, também, a confiangca em poder quebrar
a estrutura tradicional para introduzir novas praticas pedagogicas, na direcdo de obter evidéncias

para responder a pergunta da pesquisa deste artigo. A realizacdo e o estudo desta experiéncia
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produziram um artigo (BALDIN; FELIX, 2008) que foi apresentado no 1V Coldquio de Historia
e Tecnologia no Ensino da Matemética (IV HTEM), em 2008.

Como profissional da carreira de professor de ensino fundamental, o terceiro autor
reconheceu, na época do inicio da pesquisa, que as necessidades educacionais nao sao resolvidas
da noite para o dia, assim como que 0s resultados educacionais da aprendizagem matematica no
Brasil, h4 décadas, ndo eram animadores.

Foi assim que, em 2009, iniciamos os estudos sistematicos da Pesquisa de Aula (LS) no
Brasil, dentro do Programa de Mestrado Profissional em Ensino de Matematica do Programa de
Pds-Graduacdo em Ensino de Ciéncias Exatas (PPGECE) da Universidade Federal de Séo
Carlos (UFSCar), sendo o primeiro projeto de pesquisa da metodologia LS no Brasil, a exemplo
de outros paises que iniciavam a pesquisa e a implementacéo, por exemplo, no Chile, em 2006
(ISODA et al., 2022, p.102).

Os estudos iniciais foram focados na adaptacdo da metodologia LS sem perder seus
elementos fundamentais, com cuidados para estar de acordo com a recém-lancada Proposta
Curricular do Estado de S&o Paulo (SAO PAULO, 2008). Sob a 6tica do terceiro autor, a grande
diferenca cultural percebida na primeira etapa da LS foi o habito de trabalho coletivo entre os
profissionais da educacédo japonesa, em contraposi¢do a forma individualizada de trabalho dos
profissionais brasileiros, especialmente no planejamento de aulas de um determinado contetdo.

Na etapa da observacdo, a diferenca maior era a falta da presenca de pares que
observassem as praticas em sala de aula. Sem a compreensdo do significado da observacdo por
pares, que é uma parte fundamental da aprendizagem do professor na metodologia LS, a
“pesquisa de aula” de um plano de aula executado, sem oportunidades de discussdo critica com
os colaboradores, acaba perdendo o foco.

Esse estudo inicial responde parte da questdo central da pesquisa, no que diz respeito ao
trabalho colaborativo, ao enfrentar a questdo: como introduzir uma metodologia pautada na
colaboracdo de grupos de professores poderia ser adaptada em um pais cujos docentes
trabalham de forma individualizada?

Com os estudos dos principios da LS e de suas etapas basicas, como encontrados em
Fernandez e Yoshida (2004) e Isoda et al. (2012), percebemos que as etapas ciclicas de
Planejamento de Aula, Colocando o Planejamento em Acdo, e Refletindo sobre a Aula
necessitariam de interpretacfes/adaptacdes no contexto do nosso local de trabalho.
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Dessa forma, introduzimos uma primeira etapa de “Reflexdo do contexto escolar, do
curriculo estadual” para poder propor, em seguida, qualquer planejamento de aulas na escola
onde o projeto iria se desenvolver. Em particular, o trabalho coletivo, previsto na LS japonesa,
de grupo de professores que decide um tema para estudar um plano de Aula Pesquisa, precisou
de interpretagdes no nosso contexto. Por isso, foi criada a etapa refletir para enfrentar, com a
participacdo e auxilio do orientador do mestrado, as dificuldades impostas pelo trabalho
individual e estudar estratégias de ensino diferenciadas para garantir a manutencéo dos objetivos
na aprendizagem dos alunos, na etapa de planejamento das aulas. Seguimos com as demais
etapas do modelo original, Planejar/Propor, Executar e Avaliar, de modo a garantir a aplicagéo
da metodologia e, principalmente, a aprendizagem dos alunos. Os resultados desta parte da
pesquisa, em que se estruturou o esquema das etapas de LS no contexto brasileiro, foram
apresentados em Baldin e Felix (2011).

A Figura 1 ilustra comparativamente a estrutura bésica da LS e a estrutura ampliada da
Pesquisa de Aula, adequada as necessidades do projeto.

Figura 1: Etapas da metodologia LS (a esquerda) e etapas adaptadas (a direita)

Refletir ha

l

Planejar / Propor

Planejamento da Aula |+

Colocando o l
Planejamento em Agao

Executar

l

Avaliar —

Refletindo sobre a Aula —

Fonte: Autores, adaptado de (FELIX, 2010, p. 16-21).

Nas reflexdes sobre possiveis adaptacdes, poderia se supor que o planejamento fosse a
etapa mais simples desse processo, por ser uma atividade aparentemente familiar ao trabalho
docente que, habitualmente, preenche uma lista de topicos e/ou exercicios/atividades que
pretende expor durante a aula. Entretanto, exatamente nessa etapa, € o trabalho colaborativo que
enriquece um plano que envolve mais que a escolha dos temas a serem abordados e de eventuais

materiais para serem utilizados na aula. Para a discuss@o sobre o planejamento, a deciséo de
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realizar reunibes semanais colaborativas, com a orientadora e um colega de mestrado, como
relatado em Felix (2010), tornou-se importante. Nelas, decidimos que seria preciso um plano de
aula detalhado nos moldes da MRP, além das descricdes do topico especifico, do trabalho sobre
0s objetivos de aprendizagem e do material didatico a ser preparado e utilizado.

Isso quer dizer que foi preciso incluir, explicitamente no plano de aula, as consideragdes
sobre: O que preparar como proposta de situagdo-problema; por que escolher uma maneira de
enunciar os problemas e instigar os alunos a trabalharem nos problemas com seus proprios
conhecimentos; como promover a participacao ativa dos discentes na discussdo de suas proprias
solugdes, orientando-0s com questionamentos e estimulando o compartilhamento de ideias entre
os alunos e, desta maneira, contribuir efetivamente no processo de aprendizagem, em acordo
com os objetivos educacionais da proposta curricular vigente (SAO PAULO, 2008).

Para a etapa de aplicacdo da aula planejada, houve duas situacGes distintas: a primeira
com aplicacdo solitéria das atividades, sem que houvesse outros colaboradores observando a
aula, e a segunda com a orientadora como Unica observadora, nos moldes do que € esperado na
metodologia LS. Para contornar o problema de nédo ter observadores externos, pensou-se em
realizar gravacGes em audio captando o ambiente de sala de aula, além de fotografias que
registrassem os momentos cruciais da aula planejada, além de realizar anotacfes de perguntas
dos alunos e as intervencdes feitas pelo professor. Todos os registros serviram como subsidios
para que a etapa posterior, Avaliar (Refletindo Sobre a Aula), pudesse ser eficaz. Vale lembrar
que, a época, a filmagem via smartphone ainda era uma tecnologia ndo difundida, no entanto,
para os dias de hoje, seria uma adaptacdo viavel e com 6timos resultados para essa etapa.

Obviamente, a auséncia de outros observadores na primeira modalidade diminui o
alcance da etapa “Avaliar (Refletindo sobre a aula)”. Entretanto, foram percebidos muitos
aspectos a serem melhorados. O simples fato de ouvir 0 &udio com total atencdo a préatica revelou
desde vicios de linguagem até oportunidades perdidas de intervengdes que seriam possiveis de
realizar, entre outros aspectos que poderiam ser melhorados.

Todavia, como era de se esperar, foi com a participacdo de colaboradores/observadores
que se tornou evidente o ganho com a metodologia, pois o olhar cuidadoso de observadores
externos é muito eficaz, por contribuirem com a andlise, de forma global, da conducdo da aula,
as reacOes dos alunos, a aprendizagem participativa e 0s aspectos que porventura escaparem a

percepcao do docente que aplica a aula planejada.
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Nas discussdes apos uma aula observada, ou ainda sobre a narrativa relatada pelo
docente para os colaboradores, para a Ultima etapa do ciclo de LS, o professor tem a
oportunidade de rever seus passos, destacar quais as intervencdes que potencializaram a
aprendizagem dos alunos, inclusive as que poderiam ser feitas. Estas revisdes das acdes
realizadas durante uma aula permitem descobrir outras maneiras de questionar os alunos que
melhoram o desenvolvimento do pensamento matematico, como apontam Isoda e Katagiri
(2012). Esta reflexdo sobre a pratica aponta um caminho para que o docente crie um habito que
garanta o crescimento profissional e, principalmente, aprofunde o conhecimento sobre a
aprendizagem dos alunos.

No contexto da experiéncia do terceiro autor, percebeu-se a metodologia LS como uma
alternativa eficaz para apoiar o professor na busca de aperfeicoamento profissional. Por meio
da abordagem LS, os professores podem trabalhar juntos de forma mais sistematica e
colaborativa para planejar, implementar e avaliar uma aula. Durante esse processo, eles podem
criar oportunidades de observar as aulas uns dos outros, discutir e compartilhar ideias e
sugestdes para aprimorar a pratica de ensino.

Em mais de 15 anos no magistério paulista, o terceiro autor vivenciou poucas aberturas
para assistir aulas de outros colegas, em razéo da inseguranca que eles poderiam sentir ao se
exporem ou por aversdo a criticas. Entretanto, nos poucos momentos que pode compartilhar e
acompanhar algumas aulas com colegas de profissdo, houve ganhos para os dois lados, que sdo
lembrados até o presente como fator de mudanca da pratica docente.

Hoje como coordenador da area de matematica na instituicdo onde atua, o terceiro autor
pondera que a metodologia LS moldou, e molda, o trabalho realizado. Na institui¢do, havia a
busca pelo trabalho colaborativo na elaboracdo de avaliagbes como uma das premissas da
instituicdo. Entretanto, a atividade inovadora de planejar aulas coletivamente e introduzir a
observacao de aulas por alguns colegas, praticas atuais, foram introduzidas pelo terceiro autor.

Para acompanhar o avanc¢o da linha de pesquisa que possa contribuir para responder a
questdo central deste artigo, tratamos, na Secdo 5, o desafio de implementar LS, com seu
principio de ser uma atividade colaborativa, no sistema educacional da realidade brasileira,
estabelecendo Grupos de Estudo com as caracteristicas e o0s principios da LS. A jornada de
pesquisa para a constituicdo do Grupo de Estudos para a formacéo continuada de professores de

matematica consolida os primeiros passos da implementacédo da LS no sistema educacional com
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todas as estruturas politicas das escolas. A formacdo do Grupo de Estudos procurou manter fiéis
os principios de LS que destacam os elementos pedagdgicos da resolucdo de problemas por
questionamentos, exploracdo de ideias, estratégias diversas e analise de erros para melhor
compreensdo dos conceitos. A dificuldade de conectar a formacao inicial de professores a
efetiva capacitacdo de professores nas escolas e a implantacdo de curriculos que atendam as
necessidades educacionais perduram h& mais de vinte anos com diversos projetos da politica
educacional que foram descontinuados, apesar dos seus meritos na época, como € apontada em
Gatti (2021).

A secéo 6, deste artigo, mostra a implicacdo dessa perspectiva com o estabelecimento de
Grupos de Estudos e de agenciamento de sistemas educacionais, ap0s a pesquisa iniciada em

2008 e estabelecida como pesquisa num Programa de Pds-Graduacdo em 2009.

6. Ampliando as possibilidades para grupos de escolas ou de professores de escolas
distintas

Nos proximos paragrafos, apresentamos um pouco do processo de implementacdo de
Grupo de Lesson Study junto a grupos de escolas jurisdicionadas a uma mesma esfera
administrativa da Secretaria de Estado da Educagdo de Sdo Paulo. Além disso, propomos um
protocolo de acgdes para implantacdo de grupos de LS com os quais as duas primeiras autoras
tém contribuido.

A partir da experiéncia colaborativa entre elas, na qual participaram, também,
professores universitarios com experiéncia em projetos pedagogicos de cursos de licenciatura e
com atuacdo em projetos de formacdo continuada de professores, ocorreu 0 Programa Oficina
de Formacdo da Olimpiada Brasileira de Matematica das Escolas Publicas (PROF/OBMEP), de
2012 a 2015. Nesse projeto, foi possivel vislumbrar uma forma que julgamos mais promissora
para a implementacdo da LS. O projeto foi trabalhado como piloto durante os anos 2012 a 2015,
em que participaram, como professores da escola basica, membros da equipe de apoio
pedagdgico da Secretaria de Educacdo do Estado de Sdo Paulo (SEE-SP), responsaveis por
acompanhar a formac&o continuada dos professores naquela instancia. Essa participagéo levou
a proposi¢do de uma dindmica com o estabelecimento de um Grupo de Estudos ja em 2014, em
uma das diretorias regionais de educacao. Tal dindmica, atualmente, estd em curso junto a outros

segmentos da SEE-SP e estabeleceu colaborag¢fes em parceria com Grupo de Estudos do estado
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de Espirito Santo. O relato do avango dos estudos baseados nos principios de Lesson Study para
implementar Grupos de Estudo pode ser acompanhado em artigos como Baldin, Silva, Souza e
Wrobel, (2018), Baldin, Silva e Souza (2022) e nas apresentacdes em eventos internacionais
especializados em Lesson Study, como o World Association of Lesson Studies (WALS)
(BALDIN et al. 2018; BALDIN et al., 2019; BALDIN et al., 2020; BALDIN; SILVA, 2021).

As apresentacdes dos projetos de implementacdo de Grupos de Estudo nos estados de
SP e ES retratam os desafios enfrentados no contexto cultural do Brasil e os resultados das
abordagens regionais distintas. Isso reflete a questdo de pesquisa central deste artigo e apresenta
iniciativas para romper a barreira estrutural e cultural da educagdo brasileira por meio da
metodologia LS.

A proposta de Grupo de Estudos de LS do estado de SP, elaborada em forma de um
protocolo, parte das seguintes premissas: envolvimento dos professores de Instituicdes de
Ensino Superior, especialmente os que atuam na formacéo inicial de professores, envolvimento
de pessoal da esfera administrativa da escola, ou grupo de escolas, participagdo de professores
em exercicio e, possivelmente, de estudantes de cursos de licenciatura. O protocolo, iniciado em
2018, j& em implementacdo em outras parcerias das autoras, tem se mostrado adequado e
responde parcialmente a pergunta que norteia este trabalho, embora ainda ndo envolva, de forma
completa, a formacéo dos professores dos anos iniciais da escola bésica.

Na sequéncia, explicitaremos, com detalhes, a dindmica que temos organizado para as
acOes propriamente ditas de atividades de LS. Sdo apresentadas em trés partes, cada uma delas
de grande importancia para o éxito na formacdo continuada de professores em exercicio:
organizacédo dos tramites, formacao inicial para uso da MRP, com foco no desenvolvimento do
pensamento matematico, e a execu¢do de uma atividade completa de LS, incluindo uma Aula
Pesquisa e Observacdo com participacdo do maximo de professores envolvidos no processo de
elaboracdo da Aula Pesquisa:

| - Organizagéo dos Tramites: Esse € 0 momento inicial de estabelecimento de parceria
(entre as universidades ou formadores e Secretaria de Educacdo (Municipal ou Estadual),
Unidade Escolar), para a formacéo e o acompanhamento de trabalho de grupos de professores
que participardo da atividade e, possivelmente, liderardo trabalho semelhante em suas escolas.
Nas parcerias, as Secretarias de Educacdo ou Unidade(s) Escolar(s) designam professores e/ou
gestores para: a) elaborarem o projeto (em parceria com os formadoras) para documentagéo
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junto aos 6rgaos competentes da rede oficial de ensino e viabilizarem dotacdo orcamentaria,
quando se fizerem necessarios deslocamentos entre municipios para a execucao do projeto; b)
organizarem e definirem, em conformidade com a disponibilidade dos formadores, calendario
das acdes, énfases a serem dadas em oficinas mao na massa e local de realizagcdo, bem como o
namero e perfil dos participantes; c) contribuirem nas elaborag6es das oficinas, atuando como
facilitadores de acesso a documentos do curriculo adotado e indicadores das maiores
necessidades dos professores e demais materiais utilizados nas escolas participantes; d)
convocarem ou convidarem os professores que participardo do grupo, inclusive organizando os
procedimentos legais que permitam tal participacdo em horario de desenvolvimento de suas
atividades profissionais.

Il - Formacdo no uso da MRP: Essa fase compreende a realizacdo das oficinas de
formacdo "mé&o na massa" da MRP para que os professores possam experimentar, compreender
e se "apropriar" de todo o processo de preparacdo de aulas dentro da LS. Podemos descrever
essa fase por meio das a¢des descritas nos proximos paragrafos.

a) Participacao dos professores em atividade de resolucdo de problemas interessantes
propostos pela equipe de gestores e formadores parceiros, por seu potencial de desenvolvimento
do pensamento matematico, com orientacdo dos formadores pautada na MRP. Nessa fase, ha
indicacdo para os participantes, além de realizarem as atividades, observarem a conducéo dada
nas oficinas pelos formadores, desde orienta¢des iniciais, moderacédo da solucdo dos problemas
pelos participantes, discussdo coletiva de diferentes solucgdes, pressupostos teoricos e
metodolégicos levantados ou indicados e suas implicacBes na aprendizagem matematica dos
estudantes, bem como diferentes modos de apresentacdo das solugdes (uso de lousa comum ou
digital, projetor multimidia, cartazes).

b) Atividades especificas para o trabalho com o erro na perspectiva da MRP. De

acordo com a BNCC, é necessario:
Construir e aplicar procedimentos de avaliacdo formativa de processo ou de resultado
que levem em conta os contextos e as condi¢des de aprendizagem, tomando tais

registros como referéncia para melhorar o desempenho da escola, dos professores e
dos alunos (BRASIL, 2018, p. 17).

Dessa forma, ao identificar como seré a avaliacdo, o que deve ser levado em conta, quais

séo os procedimentos que foram adotados para acompanhar o desenvolvimento de cada um dos
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estudantes, ou seja, ao implementar a avaliagdo com uma viséo global, hd uma contribuigdo
mais direta para o desenvolvimento do educando. O foco dessa atividade é identificar o tipo de
pensamento matematico que conduz ao erro e ndo como avaliagéo escolar tradicional. Partindo
da andlise de uma tarefa, introduzem a atividade de reflexdo por meio de questionamentos sobre
0 tipo de hipdtese que conduz os estudantes ao erro, por exemplo, erro de compreenséo de texto,
na compreensdo e expressdo do conceito, na identificacdo de todos os dados do problema, da
representacdo algébrica ou geométrica do problema, entre outros.

Esse trabalho auxilia os professores a desenvolverem um olhar mais aprimorado sobre a
producéo final dos estudantes e na escrita. Durante o desenvolvimento de todas as agdes, mas
especialmente nestas atividades, os professores sdo confrontados com os tipos de pensamento
matematico dos estudantes e analisam como podem planejar atividades que estimulem e
permitam que seus estudantes apresentem sua forma de pensar e adquiram a habilidade de usar
0 pensamento matematico nas suas vidas, como proposto em Isoda e Katagiri (2012).

c) Atividades que impactam o protagonismo dos estudantes. Neste momento, 0s
professores sdo confrontados com a conducao das atividades por meio de questionamentos que
levem a reflexdo sobre argumentos iniciais, a continuidade de um argumento e nao
necessariamente a proposicdo de mudancga de argumentacdo em direcdo proposta por outra
pessoa. Depois de observada a conducao das atividades feita pelos formadores, os professores
realizam uma tarefa em que identificam possibilidades de um problema para uso em diferentes
niveis de ensino, sdo estimulados a formular diferentes solugdes e a discutirem possiveis erros.
Também elaboram questionamentos que possam conduzir para a finalizacdo de diferentes
argumentos hipoteticamente propostos pelos estudantes ou levem a verificacdo da necessidade
de mudanca de rumo, por identificacdo de equivoco na proposicdo de estratégias de solucéo,
realizada pelos estudantes.

d) Trabalho com resultados obtidos pelos estudantes em avaliacBes externas, como
Olimpiadas, SARESP, Avaliacdo de Aprendizagem em Processo, bem como os resultados nas
avaliacOes dos trabalhos escolares, que utilizados regularmente pelos professores participantes,
visando a compreensdo do que os indices obtidos realmente apontam e seus significados. Nessa
fase, o professor em formacao tem a oportunidade de refletir sobre os diferentes instrumentos
de avaliacéo usados para acompanhar o desenvolvimento dos estudantes como um todo: aqueles

que se destinam a avaliacdo da prépria politica pablica voltada a educacéo e aqueles que se
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destinam & avaliacdo da aprendizagem dos estudantes em determinado momento de sua
trajetoria escolar. Em resumo, o professor que participa da atividade discute diferentes
instrumentos, para qué e como podem ser utilizados.

e) Avaliacdo da Aula como meio para a aprendizagem dos alunos. Nessa etapa, 0S
participantes discutem o que é importante observar em uma Aula Pesquisa, quais aspectos sao
considerados relevantes em diferentes momentos e como eles devem constar no planejamento.
Durante a formacao no uso da MRP, os participantes formam grupos e identificam fragilidades
do curriculo que possam ser exploradas em uma Aula Pesquisa a ser elaborada na proxima etapa.
Finalizando, no dizer de Isoda e Katagiri (2012, p. 121):

Quando os professores tentam ensinar 0 pensamento matematico, eles precisam pensar
em como podem ajudar as criangas a pensar matematicamente e apreciar e adquirir a
capacidade de usar o raciocinio matematico. Quando as criangas ficam presas, em vez
de ajuda-las diretamente com conhecimentos e habilidades Uteis, os professores devem
preparar uma maneira de ensinar o pensamento matematico necessario para obter o
conhecimento e, além disso, ensinar a atitude que leva a tais métodos de pensamento.
Além disso, essa assisténcia deve ser de natureza geral e aplicdvel a muitas situacbes
diferentes... Ao fornecé-lo repetidas vezes, um aluno pode se acostumar com esse tipo

de pensamento matematico... Portanto, essa assisténcia assume a forma de perguntas
(ISODA; KATAGIRI, 2012, p. 121, traducéo livre).

I11 - Execucdo de uma atividade completa de LS, nos moldes adaptados para a situacao
e a partir da participacdo em atividades descritas em Il. Todo o trabalho das fases anteriores
prepara os participantes para o planejamento de uma Aula Pesquisa e para participarem como
aplicadores do planejamento ou como observadores. O tema da Aula Pesquisa pode ser proposto
no inicio da formacdo por meio da coleta de dados elaborados pela equipe da Secretaria de
Educacao ou sao identificados durante a fase de formacédo no uso da MRP. No caso de utilizar-
se tema identificado durante a formacéo, inicialmente, sdo feitos estudos dos referenciais
tedricos constantes no curriculo oficial do Estado de S&o Paulo (SAO PAULO, 2019), em
grupos, sendo que este é o documento oficial atual. Depois 0s grupos apresentam um resumo do
gue mais interessou e é feita uma discussdo e escolha do tema e do problema ou énfase, por
todos que participam da Aula Pesquisa.

Em geral, séo realizados trés ou quatro encontros de quatro a oito horas cada, com pauta
pré-definida, na qual cada aspecto da Aula Pesquisa é detalhado: os materiais a serem utilizados
e o planejamento. No planejamento, é feita a apresentacdo do tema; como sera a distribuicéo do

tempo; qual serd a organizacdo dos espacos e materiais da sala de aula; como se fara a
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apresentacdo do problema para os estudantes; hipoteses de solucéo levantadas e questionamento
para as diferentes resolugfes, bem como aspectos a serem destacados em cada solucdo; formas
de avaliacdo e roteiro de observacéo.

Enquanto a Aula Pesquisa € planejada, a equipe gestora organiza a participacdo do maior
namero de professores como observadores da aula, a ser realizada numa determinada escola.
Vale ressaltar a importante atuacdo da equipe da Secretaria de Educacdo de Estado na
organizacéo das atividades que resultou no protocolo apresentado. Sem a participacao dos entdo
Professores Coordenadores do Nucleo Pedagdgico (PCNP), especialista da area de Matematica,
o trabalho de implementacéo da pesquisa néo teria sido realizado. A parceria entre as autoras e
a Secretaria é fundamental para a proposicao e o desenvolvimento da logistica como um todo e
das tematicas apresentadas anteriormente, com a colaboracdo de agentes das Secretarias de
Educacdo. A interrelacdo entre os diversos agentes no sistema educacional do entorno da
organizacdo de Grupo de Estudos de LS, no estado de SP, foi apresentada em Baldin e Silva
(2021) e analisada em Baldin (2022).

7. Consideracoes finais

Este artigo discutiu o processo de introducao dos principios de Lesson Study no contexto
educacional brasileiro pelos projetos nos quais 0s autores se envolveram ou estdo envolvidos.
Considerou as caracteristicas da LS que, desde a sua expansao para paises fora do Japdo nos
finais do século XX, contribui para o aperfeicoamento da formacéo continuada de professores
em exercicio, especialmente de matematica nas escolas bésicas.

O artigo apresenta os principais desafios enfrentados na primeira experiéncia de
introducdo de LS pelos autores, outras propostas embasadas na metodologia da LS e finaliza
com a apresentacdo de um protocolo desenvolvido pelos autores ao longo da trajetoria de
implantacdo de experiéncia de grupos de LS, no qual sdo desenvolvidos periodicamente
atividades de formacao continuada de professores em exercicio.

Retomando a questdo central deste artigo “O que permite quebrar a barreira e organizar
a pesquisa brasileira no cenario de descontinuidade estrutural e cultural do sistema
educacional? ”, 0s autores propdem a metodologia de LS como uma possibilidade de formagéo
em Matematica, inicial e continuada em todos os niveis da educagéo para ser adotada como uma

prética.
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Aqui, h& dois pontos a considerar: 1. a pratica da MRP na formacéo e na atividade do
professor de nivel basico; 2. tirar o professor de uma atividade individualizada e sem conex&o
com as necessidades da sociedade em que a escola esta inserida e com o curriculo oficial que se
adequa periodicamente as demandas sociais. Ndo ha que separar os dois itens anteriores, mas
aprimorar a pratica de trabalho colaborativo para a tarefa de ensinar, planejar aulas, trabalhar
material didatico, olhar para a aprendizagem do aluno para desenvolver o pensamento
matematico, avaliar e outras dimensdes que estdo no cerne da LS.

Entendemos que possa haver outras formas de quebrar os hiatos existentes no sistema
educacional brasileiro, mas os relatos apresentados apontam duas possibilidades para a
formagéo continuada de professores que, na experiéncia dos autores, tém-se mostrado efetivas
e apontam condicdes necessarias e suficientes para o aperfeicoamento da pratica dos professores
na sala de aula. O desenvolvimento de ambientes de estudo colaborativo na forma de Grupos de
Estudo de LS, contando com a participacao crucial de agentes do sistema educacional, € um dos
caminhos que os autores esperam consolidar com as atividades da Pesquisa de Aula no cenério

das escolas brasileiras e nos cursos de formacao de professores de Matematica.
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Resumo

A identidade profissional vem sendo defendida por autores de todo mundo como um campo
de investigacdo voltado para problematizagdo de trajetorias formativas. Esse artigo apresenta
e discute o movimento de transformacdo da identidade profissional de oito membros do
Grupo Colabora a luz da complexidade, dinamicidade, temporalidade e experiencialidade,
em meio a 11 encontros para planejamento colaborativo baseado no Lesson Study. A
investigacao qualitativa contou com apoio documental (e.g., planos de aula) e bibliogréfico
(e.g., artigos cientificos) a respeito do planejamento colaborativo realizado pelos oito
membros e analisados segundo unidades de contexto de Bardin. Os resultados apontaram
alteracdo em suas identidades profissionais pelo modus vivendi com o Lesson Study,
notadamente pela apropriacdo de conceitos matematicos ampliados, diversidade de fontes
de consultas para planejamento de aulas e maturidade e pericia diante de possiveis
imprevisibilidades reveladas por alunos em sala de aula.

Palavras-chave: Identidade Profissional. Lesson Study. Conhecimento do Professor. Grupo
Colabora.

Estudio de Clases y el Movimiento para la Transformacion de la Identidad
Profesional de los Docentes del Colabora a la luz de la Complejidad, Dinamica,
Temporalidad y Experiencialidad

Resumen

La identidad profesional ha sido defendida por autores de todo el mundo como un campo de
investigacion destinado a problematizar trayectorias educativas. Este articulo presenta y
discute el movimiento hacia la transformacion de la identidad profesional de ocho
integrantes del Grupo Colaborativo a la luz de la complejidad, el dinamismo, la temporalidad
y la experiencialidad, en medio de 11 encuentros de planificacion colaborativa a partir del
Lesson Study. La investigacion cualitativa contd con soporte documental (e.g., planes de
lecciones) y soporte bibliografico (e.g., articulos cientificos) sobre la planificacion
colaborativa realizada por los ocho integrantes y analizada segun las unidades de contexto
de Bardin. Los resultados mostraron cambios en sus identidades profesionales debido al
modus vivendi con el Lesson Study, en particular debido a la apropiacion de conceptos
matematicos ampliados, diversidad de fuentes de consulta para la planificacion de la leccion
y madurez y pericia frente a la posible imprevisibilidad revelada por los estudiantes en el
aula.

Palabras-clave: ldentidad Profesional. Lesson Study. Conocimiento del maestro. Grupo
Colabora.
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Lesson Study and the Movement for the Transformation of the Professional Identity
of Colabora Teachers in the light of Complexity, Dynamicity, Temporality and
Experientiality

Abstract

Professional identity has been defended by authors from all over the world as a field of
investigation aimed at problematizing educational trajectories. This article presents and
discusses the movement towards the transformation of the professional identity of eight
members of the Colabora Group in the light of complexity, dynamism, temporality and
experientiality, in the midst of 11 meetings for collaborative planning based on the Lesson
Study. The qualitative investigation had documentary (e.g., lesson plans) and bibliographic
(e.g., scientific articles) support regarding the collaborative planning carried out by the eight
members, analyzed according to Bardin's context units. The results showed changes in their
professional identities due to the modus vivendi with the Lesson Study, notably due to the
appropriation of expanded mathematical concepts, diversity of consultation sources for
lesson planning and maturity and expertise in the face of possible unpredictability revealed
by students in the classroom.

Keywords: Professional Identity. Lesson Study. Teacher Knowledge. Colabora Group.

Introducéo

O Grupo de Pesquisa em Formacao Colaborativa de Professores — Colabora — do qual
somos parte ao lado de professores brasileiros que ensinam matematica no ensino bésico e
superior, com graduacdes em Matematica, Fisica, Pedagogia, Engenharia ou Administracao
—, tem como objetivo primeiro a aprendizagem de e com professores que ensinam
matematica como meio de apreensdes amplas e profundas de conteldos matematicos
escolares e de suas praticas de ensino. Em meio aos estudos e desenvolvimento de
investigacOes, o Colabora foi gradativamente ganhando forma pela atuacéo de seus membros
ao serem identificados (ou mesmo se reconhecerem) no movimento (1) complexo de
variaveis inerentes ao contexto (sociais, culturais, psicoldgicas, politicas, etc.) de estudos
oriundos, principalmente, da Educacdo Matematica e da Psicologia Cognitiva; (2) dinamico
em integracbes e inter-relagbes (BEIJAARD; MENER; VERLOOP, 2004;
KELCHTERMANS; VANDENBERGHE, 1994; KELCHTERMANS, 2019); (3) temporal
pelas continuas e graduais mudancgas inerentes a historia de cada um e; (4) experiencial
decorrente das trajetorias vividas (PAULA; CYRINO, 2020).

A histéria do Colabora, portanto, se confunde e se retroalimenta com as identidades
de seus membros de modo indissociével, e essa constituicdo — em constante transformacéo
(COLDRON; SMITH, 1999) — envolve um complexo caminho na formacao de professores

que interessa conhecer. Esse interesse esta baseado no fato de que "a formacéao da identidade
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profissional dos professores também contribui para nossa compreensao e reconhecimento de
como ¢é ser professor nas escolas de hoje, onde muitas coisas estdo mudando rapidamente, e
como os professores lidam com essas mudancas” (BEIJAARD; MEIJER; VERLOOP, 2004,
p. 109).

Por essa razdo, a identidade profissional de professor vem sendo defendida por
autores de todo o mundo como um campo de investigacdo voltado para problematizagéo
dessas trajetorias formativas (e.g., BEIJJAARD; MEIJER; VERLOOP, 2004; PAULA;
CYRINO, 2020; CYRINO, 2016, 2017; COLDRON; SMITH, 1999; CONNELLY;
CLANDININ, 1999; KNOWLES, 1992). Essa defesa esta ancorada em alegacfes de que a
valorizacdo da construcdo da préxis de professores pode trazer ao primeiro plano
ingredientes potenciais dos processos de formacdo que justificam e inspiram o desenho das
identidades profissionais.

Nesse sentido, é nosso objetivo apresentar e discutir o movimento de transformacao
da identidade profissional de membros no &mbito do Colabora, a luz da complexidade,
dinamicidade, temporalidade e experiencialidade tratadas por autores da comunidade
cientifica da Educacdo. Especificamente, considerando a amplitude e diversidade que
permeiam a constituicdo de qualquer identidade, optamos pelo olhar sobre esse movimento
no processo de construcdo de planejamentos de aulas de Matematica. Essa op¢do ndo é
aleatdria, mas eleita pela riqueza de informaces, formacoes e transformacdes de ideias que
podem ter interferido nas identidades e no modus operandi e vivendi dos membros do
Colabora.

Para essa apresentacdo e discussdo, contaremos com apoio documental e
bibliografico, que merecem breves esclarecimentos. O conceito de documento neste artigo
ganha conotagdo maior do que meros textos escritos. Eles também sao aqui concebidos como
podendo ser ndo escritos — com suporte em registros audiovisuais, sonoros e de imagens
como filmes, videos, slides, fotografias, etc. (e.g., FIGUEIREDO, 2009). O uso de
documentos, portanto, ndo é casual, mas necessario, N0 nosso caso, para investigacao do
passado como testemunho ou como fonte de dados que se assentaram de modo nao escrito.
Concordamos com Appolinario (2007, p. 67, grifos nossos) de que um documento é
"qualquer suporte [impressos, manuscritos, audios, imagens, etc.] que contenha informacao
registrada, formando uma unidade, que possa servir para consulta, estudo ou prova". De
modo mais técnico, a Associacdo de Arquivistas Brasileiros define documento como
"unidade de registro de informacdes, qualquer que seja o suporte ou formato (AAB, 2005,

p. 73). Pelo lado bibliografico, a estratégia terd estudo de fontes cientificas primarias,
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nomeadamente em livros, periodicos, ensaios criticos, dicionarios e artigos cientificos
oriundos da comunidade cientifica da Educag&o, prioritariamente.

Nessa perspectiva, 0s documentos de investigacdo serdo: planos de aula dos membros
do Colabora, registros escritos e ndo escritos de reunibes de estudo e planejamento
colaborativo de aulas e, didlogos com investigadores japoneses. O respaldo bibliografico
vird com artigos cientificos, livros e capitulos de autores da Educacdo Matemaética e da
Psicologia Cognitiva e anais de congressos cientificos. Os sujeitos em voga sdo membros do
Colabora, que de modo direto ou indireto, necessitaram em suas trajetorias profissionais,
académicas e cientificas da apropriacao especializada de contetdos curriculares matematicos
e de sua pratica de ensino. As evidéncias emersas dos documentos de investigacdo foram
analisadas pelos excertos de conteudos a luz da teoria de Bardin (1998) em quatro etapas. A
primeira foi caracterizada pela extracdo e organizacdo preliminar dos contetdos que tinham
a ver com a complexidade, dinamicidade, temporalidade e experiencialidade —
agrupamentos necessarios para a investigacdo. A segunda foi marcada pelo refinamento e
filtro dos agrupamentos de conteddos relevantes que atendessem aos prop6sitos da pesquisa.
Nas terceira e quarta etapas foram tratados os resultados a partir de inferéncia e interpretacédo
dos contetdos alinhados as especificidades deste trabalho. A inferéncia e interpretacdo
geraram ndo apenas descricdo dos conteudos, mas compreensdo a luz da identidade
profissional. Vale mencionar nossa opc¢do neste trabalho em evitarmos transpor ipsis litteris
os protocolos dos participantes, a fim de preservar-lhes o anonimato, mesmo entre eles.

Assim, organizamos o texto a iniciar pelo enquadramento do que seja a identidade
profissional do professor, seguida do que autores da &rea educacional entendem por
planejamento de aulas e como ele vem sendo apresentado por membros ingressantes do
Colabora. Adiante, o relato da motivacéo e busca de apoio metodolégico para formacéo de
professores no Colabora. Essa busca remete ao registro da esséncia da formacdo de
professores no seio do Colabora — o Lesson Study nas vozes de seus criadores: educadores
japoneses. Em seguida, discorreremos sobre a (trans)formacéo da identidade profissional de
membros do Colabora a partir da pratica do Lesson Study, a luz da complexidade,
dinamicidade, temporalidade e experiencialidade. Por fim, a guisa de concluséo,
destacaremos pontos sensiveis de elementos formativos da identidade profissional dos

membros do Colabora, e a marca preponderante dessa identidade sob nossa oética.
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Identidade profissional do professor

A identidade profissional vem sendo tratada como um campo investigativo fertil para
ampliar compreensdes que auxiliem no desenho (ou reformulacéo) de novos e melhores
caminhos formativos (e.g., BEJAARD; MEIJER; VERLOOP, 2004; PAULA; CYRINO,
2020; COLDRON; SMITH, 1999; CONNELLY; CLANDININ, 1999; KNOWLES, 1992,
BOND, 1996; CYRINO, 2016, 2017). Embora haja consenso de sua importancia
investigativa, hd diferencas na compreensdo do que seja identidade profissional de
professores entre os autores e essa divergéncia tem reflexos na condugéo de pesquisas que
podem ser entendidas em trés grandes categorias elencadas por Beijaard, Meijer e Verloop
(2004) em uma revisao de literatura: (1) autores que focam na formacdo da identidade
profissional pelas crencas e biografias de professores; (2) os que sublinham caracteristicas
da identidade profissional dos professores e; (3) pesquisadores que optaram por compor a
ideia de identidade profissional pelas historias dos professores.

Nesse interim, o conceito de identidade profissional de professores ganhou diferentes
significados na literatura, restando em comum "a ideia de que a identidade ndo é um atributo
fixo de uma pessoa, mas um fenémeno relacional [...], um processo continuo™ (BEIJAARD;
MEIJER; VERLOOP, 2004, p. 108). Mais alinhados ao segundo conjunto de investigacoes,
mas ndo exclusivamente, — 0s que sublinham caracteristicas da identidade —, Paula e Cyrino
(2020) indicam a complexidade, dinamicidade, temporalidade e experiencialidade para
estudos sobre a identidade profissional de professores que ensinam matematica — nossa
opcdo para a presente pesquisa. Ademais, concebemos que estudos desse tipo podem
esclarecer, mesmo que parcialmente, respostas como: "Quem sou eu nesse momento?" e
"Quem eu quero me tornar?".

A identidade profissional ndo € estavel, mas em constante alteracdo pela
complexidade de fatores histéricos, familiares, sociais, psicolégicos, culturais e politicos,
entre outros, inerentes a qualquer ser humano, que podem interferir no sentido de identidade
como professor (BEIJAARD; MEIER; VERLOOP, 2004; PAULA; CYRINO, 2020;
COLDRON; SMITH, 1999). A dinamicidade, por sua vez, decorre da propria condi¢do do
movimento continuo e mutavel da identidade. O aluno ingressante na graduacao concebe,
Ve, faz, pensa e pratica matematica diferente de quando egressa. O mesmo ocorre depois de
alguns anos de magistério e esse dinamismo remete naturalmente aos aspectos de
temporalidade e experiencialidade. Logo, o egresso da graduagdo e ingressante no seio

profissional tera sua identidade modificada pelas préprias experiéncias, inter-relacdes e
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integracGes com outras pessoas durante sua trajetoria profissional. As experiéncias ao longo
do tempo seréo alimento intrapessoal para rearranjos cognitivos e, portanto, novas maneiras
de conceber, ver e fazer matematica. O mesmo deve (pode) ocorrer quando esse professor
retorna a condicao de aluno-professor na continuidade de seus estudos em Grupos como o
Colabora.

Em suma, na visdo de Paula e Cyrino (2004), a complexidade, dinamicidade,
temporalidade e experiencialidade qualificam o movimento da identidade profissional: é
complexa por envolver diversos aspectos que se auto influenciam; é dindmica pelas
mudancas causadas pelas inter-relagdes e integracdes; é temporal pela ocorréncia de
mutacBes ao largo da existéncia; é experiencial pela captacdo, percepcdo, interpretacdo e
reinterpretacdo de diferentes conjunturas e circunstancias a que esta exposto ao longo da

vida.

Planejamento de aulas

Planejar € se antecipar ao porvir, projetar, organizar e refletir sobre desenho de meios
para alcance de fins (SANT'ANNA, et al., 1988; LIBANEO, 1994; NEIRA, 2004; HAYDT,
2006; KILPATRICK; SWAFFORD; FILDELL, 2001; ISODA, 2010a; FUJII, 2014,
SOUZA; WROBEL; GAIGHER, 2017). O ato de planejar aulas ¢ inerente a profissdo de
professor, cujo resultado, geralmente, culmina em um plano para sistematizacdo de acdes a
serem concretizadas com (ou para) alunos.

No caso escolar, autores como Sant'/Anna et al. (1988) e Haydt (2006) recomendam
constar em planos de aula: Nome da escola e do professor, tema central, objetivos de aula,
conteldos programaticos, procedimentos metodologicos, recursos didaticos e avaliagdo.
Libaneo (1994) acrescenta previsdo do tempo nas ac6es planejadas. Kilpatrick, Swafford e
Findell (2001) destacam a importancia do plano para reducdo de imprevisibilidades durante
a aula e solucdo de dificuldades epistemoldgicas. Fernandez e Yoshida (2004) incluem
razGes para organizacdo da aula, metas da unidade, conexdo entre conteudos, atividades de
aprendizagem, reacdes dos estudantes, respostas do professor, processamento de conceitos,
habilidades e conhecimento, preparacéo e progressos da aula.

Embora seja inquestionavel a relevancia do ato de projetar aulas e de que a maioria
dos elementos listados por esses autores deva ser objeto de atencdo de professores, o
contetido e a construcdo desses planejamentos podem variar profundamente, a exemplo da

propria diversidade oferecida pelos autores atras mencionados, além da imposi¢do de
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formatos e teores especificos das instituicdes em que trabalham. Além dessa diversidade,
membros do Colabora (doravante denominados alunos-professores) relatam produzir planos
de aula com pouca reflexdo para atenderem exigéncias da direcdo da escola. Esses planos
possuem pouca sintonia entre o que se planeja e o que é praticado em sala de aula. Como
ilustracdo, em uma secdo de estudos no Colabora, alguns membros ingressantes foram
solicitados a elaborar um plano de aula para algum conteddo da matemética de sua
preferéncia para estudantes do ensino basico. Aquela altura, aqueles membros ndo haviam
sido apresentados a quaisquer formas alternativas para construcdo de planos de aula
diferentes do que ja realizavam nas escolas que trabalhavam. A professora (autora deste
texto; doravante denominada professora-formadora) estudou todos os planos e estimulou os
participantes a refletirem sobre suas produgdes com questionamentos. A guisa de exemplo,
a Figura 1 apresenta um desses planos com palavras escritas na forma digitalizada pelo
aluno-professor e, em partes manuscritas pela professora-formadora.

O plano da Figura 1 contém elementos indicados pelos autores da comunidade de
educadores: publico-alvo, tema, conteudo, objetivos, material, procedimentos e avaliacéo.
Observe o leitor que esses elementos ndo parecem ser bastantes para orientar plenamente o
ato de ensinar. O aluno-professor, por exemplo, ndo soube explicar o que ele queria com
"nocéo de volume". Seria a construgdo do conceito? Na mesma aula planejou apresentar as
unidades de medida de volume, levando a professora-formadora a discutir o ensino
informativo versus formativo. A preferéncia inicial do aluno-professor parece ter sido pelo
informativo ao mencionar "encontre o volume multiplicando as trés dimens@es". Além disso,
ndo houve preparagédo do aluno-professor para condugdo da conversa com os alunos sobre
"dimensdes" e também ele ndo soube explicar o que seria uma "observacao sistémica do
envolvimento discente no desenvolvimento da aula™.

Embora ndo seja o caso de relacionarmos os resultados da aula com a aprendizagem
dos alunos, o plano da Figura 1 da indicios de fragilidades que ndo parecem munir 0
professor diante de imprevisibilidades, davidas e reagdes dos alunos. Além disso, a conversa
posterior e conjunta com os alunos-professores demonstrou caréncia de conhecimentos sobre
a matematica e de como ensina-la (SHULMAN, 1986; HILL et al., 2005; HILL et al., 2011;
BALL; THAMES; PHELPS, 2008). Os alunos-professores relataram, ainda, que os planos
parecem existir como uma formalidade exigida pelas escolas e que seguem padrbes

rigidamente determinados.
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Figura 1 - Plano de aula de um dos alunos-professores
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A promocdo de formacBes que levassem professores a superacdo de dificuldades
pedagogicas e epistemoldgicas como as exemplificadas na Figura 1, levou a professora-
formadora em busca de meios para esse fim. A luz e inspiracdo para alcance de nossos
objetivos em formacéo de professores veio com a leitura de uma investigacdo conduzida por
Stigler e Hiebert (2009) no livro The Teaching Gap: Best Ideas from the World's Teachers
for Improving Education in the Classroom que inaugura a proxima secao.
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Motivacdo e busca por apoio metodoldgico para formacao de professores: o comego de
tudo

Stigler e Hiebert (2009) defendem que aprendemos como ensinar pela participacao
na vida em sala de aula. Muitas vezes repetimos como nossos professores nos ensinavam,
do mesmo modo como absorvemos silenciosamente de nosso meio protocolos de
comportamento as refeicbes em familia, participacdo em salas de cinema, como nos
cumprimentamos, etc., sem muitas reflexdes sobre essas acdes. O modo de ensinar, portanto,
faz diferenca para a aprendizagem e estdo convencidos de que ele - 0 ensino - é uma atividade
cultural. Para explicar o viés cultural, entre outros objetivos, Stigler e Hiebert desejaram
conhecer como ele é realizado em diferentes contextos escolares. Existem, de fato,
diferencas? Se sim, quais sdo elas? Para Stigler e Hiebert as experiéncias escolares dos
alunos s&o principalmente determinadas pelos modos como professores atuam dentro de uma
cultura. Diferencas culturais nesses modos de agir € o que os autores chamam de lacuna de
ensino (the teaching gap).

A probleméatica do ensino e da aprendizagem, levantada por Stigler e Hiebert, traz
um estudo comparativo do ensino em trés paises, Estados Unidos, Alemanha e Japdo. A
selecdo dos paises ndo parece ter sido aleatdria, mas pautada nos resultados do TIMSS
(Trends in International Mathematics and Science Study). Coincidéncia ou ndo, 0s paises
estdo localizados em diferentes continentes e ocupam posicdes diversas no TIMSS. O estudo
dos pesquisadores deveria culminar em dois produtos: (1) retratar o ensino em cada pais e,
(2) quantificar a frequéncia com que algumas caracteristicas de ensino ocorreram em cada
um. A ideia dos autores parecia ser a de compreender o ensino nos diferentes paises que
explicasse suas diferentes posicdes nos testes do TIMSS.

No inicio das observacbes, as aulas nos trés paises pareceram iguais para 0S
pesquisadores, mas o olhar cuidadoso e repetido dos registros das aulas em audio e imagem
revelou detalhes que consolidaram diferengas essenciais nos modos de ensinar. No Japao
havia o ensino de contetdos de matematica de um lado e alunos do outro. Os alunos se
engajavam no trabalho com a matematica e o professor os mediava. O ensino era orientado
por compreensdo conceitual e a maior parte do tempo era consumida com problemas
desafiadores e discusséo de conceitos matematicos do que com a prética de habilidades. Os
professores pareceram ter um papel menos ativo, permitindo que os alunos criassem seus
préprios procedimentos para resolver problemas. Esses problemas demandavam aspectos

procedimentais e conceituais. Os professores orquestravam a aula.
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Nas aulas da Alemanha havia matematica, mas o professor era o controlador de boa
parte dela ofertando fatos e explica¢fes aos alunos. Os professores estavam no comando do
ensino da matematica a qual avancava prioritariamente de modo procedimental para resolver
problemas. Nos Estados Unidos havia alunos e professor. Nao havia discussao de conceitos
da matemaética, havia apenas interacdo entre alunos e professor. A preocupacao era a do
desenvolvimento de habilidades, que ocorria de modo isolado por meio da préatica de
repeticdes. O contelido de matematica ndo estava totalmente ausente, mas ocorria em nivel
bem menos avangado e requeria menos raciocinio matematico que nos outros dois paises. O
professor apresentava definicbes de termos e demonstrava procedimentos para resolver
problemas. Os alunos eram levados a memorizacdo de definicdes.

Stigler e Hiebert (2009) declararam a certa altura da investigacao que a aprendizagem
baseada em definicdes deixaria os alunos na superficie da matematica; ao contrario do
trabalno com a exploracdo de propriedades e relacionamentos mais profundos. Essa
compreensdo envolve apreensdo de conceitos em detrimento de meras definicdes. Na
pesquisa, conceitos foram rotulados de modo amplo como podendo ser a aplicacdo em todas
as instancias na qual a informacdo foi apresentada pela explicacdo da ideia, pela
demonstracédo da ideia ou simplesmente pela declaragéo da informac&o. O interesse era o de
identificar se o ensino dos conceitos era declarado ou desenvolvido. A caracterizacdo do
desenvolvimento foi a de que o conceito poderia ter sido explicado mesmo com poucas
sentencas ou com breve exemplo. Nos Estados Unidos, 1/5 dos conceitos foram
desenvolvidos e 4/5 declarados. Essa situacdo se inverteu significativamente nos outros dois
paises.

A pesquisa revelou que os Estados Unidos continham substancialmente mais topicos
e mais mudancas de topicos do que os outros dois paises. Além dessas rupturas na
continuidade, os pesquisadores observaram interrup¢des nas aulas causadas por pessoas que
entravam nas salas para requisitarem algo, fornecerem informagdes sem ligacdo com o teor
da aula, etc. Os Estados Unidos tiveram 31% de interrupcdes desse tipo, a Alemanha 13% e
nenhuma interrupgdo em salas de aula do Japéo.

Além disso, os pesquisadores quantificaram a qualidade geral da mateméatica em cada
aula com relacdo ao seu potencial para ajudar os alunos a entenderem importantes aspectos
do contetido. Levaram em conta o nivel de desafio e como o contetido foi desenvolvido. Eles
qualificaram esse quesito em baixo, médio e alto. Os Estados Unidos ficaram em evidente
desvantagem nas oportunidades para a aprendizagem de seus alunos, em oposi¢éo ao Japao

(vide Figura 2)
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Figura 2 - Qualidade Geral da Matematica
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Fonte: Stigler e Hiebert (2009, p. 65)

Mas isso néo é tudo. Stigler e Hiebert estudaram a organizacao das aulas, quanto
os alunos foram submetidos ao trabalho com a matematica e a diversificacdo de estratégias
para a solugdo. Em todos os casos, os Estados Unidos estiveram em ampla desvantagem. A
Alemanha apresentou ora resultados que se aproximavam do Japdo, ora dos Estados Unidos.
O Japdo apresentou resultados inquestionadveis quanto a potencialidade do ensino para a

aprendizagem de seus alunos (vide Figura 3).

Figura 3 - (a) porcentagem de aulas que incluiam métodos alternativos apresentados pelos
alunos; (b) média de métodos alternativos de solucdo apresentados por alunos apresentados
por aula
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Fonte: Stigler e Hiebert (2009, p. 69)

O Japédo pratica um processo de formacao de professores — denominado Lesson Study
— h& mais de um século. No inicio a educacdo japonesa ndo atendia as expectativas da
sociedade em termos de qualidade de aprendizagem dos alunos, sobretudo da lingua-mée e
da matematica. A Pestalozzi, um método de ensino desenvolvido por um pedagogo suico,
foi uma das inspiracBes para a mudanga, associada ao arduo trabalho com os professores
japoneses e as questdes culturais do Japéo (e.g., SOUZA; WROBEL; BALDIN, 2018).

Sustentamos que o Lesson Study nos apresentou como uma possibilidade para a
melhoria do ensino e da aprendizagem a ser experimentada no ambito do Colabora.

Entretanto, ndo acreditamos na mera importacdo para qualquer contexto fora do Japéo,
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justamente porque existem fortes questdes culturais envolvidas. O modus vivendi japonés é
singular. Mas a inspiragdo no Lesson Study poder-se-ia trazer uma construcdo prépria para
o Colabora, sem perda das caracteristicas que lhes conferem identificacdo e com respeito as
idiossincrasias de cada cultura.

Assim sendo, os resultados da pesquisa de Stigler e Hiebert nos levaram a
aprendizagem sobre esse método (que para nos, hoje é mais do que iss0), cujos
conhecimentos emergiram paulatinamente de artigos cientificos, congressos especificos
(Psychology Mathematics Education, World Association of Lesson Study e Seminério
Internacional de Lesson Study em Matematica) e dialogos com educadores e investigadores
japoneses. A motivacdo, portanto, emergiu da necessidade de reforco nas formacdes de
professores que trouxesse mais esséncia a compreensdao do conteudo e de sua pratica de
ensino. Os primeiros passos para uso e incorporacdo do Lesson Study foram dados com
intensos estudos associados a sua experimentacdo com investigacBes conjuntas e
colaborativas entre os membros do Colabora. Que argumentagdes o Lesson Study apresenta
a ponto de justificar inspiracdo e incorporacdo para o Colabora? A préxima secao responde

a esse questionamento.

Lesson Study: as vozes de educadores japoneses

Esta secdo traz breve revisdo de literatura sobre como a comunidade cientifica de
educadores japoneses concebem Lesson Study e, em especial, o planejamento de aulas. A
revisdo ficou circunscrita em artigos cientificos — com palavras-chave escritas nas linguas
inglesa e japonesa (e.g., kyozaikenkyu, neriage, bansho, matome, etc.) — complementada por
didlogos da autora deste texto com esses educadores e investigadores que possuem
credenciais cientificas e académicas que os colocam em destaque nesse cenario (e.g., Baldin,
Isoda, Fujii, Shimizu, Takahashi, Yoshida, Wang-Iverson, Watanabe). A revisdo se
estabeleceu de modo atemporal porque Lesson Study é praticado no Japao ha mais de 150
anos (MAKINAE, 2010; FERNANDEZ; YOSHIDA, 2004) e qualquer recorte poder-se-ia
trazer limitages indesejadas para nossos propositos.

O que ha no Lesson Study? que difere dos planejamentos comumente construidos por
professores e que argumentos podem apoiar seu uso como um modo formativo para

membros do Colabora? Lesson Study (na lingua japonesa jugyokenkyo: jugyo — aula, licao;

2 Alguns autores que publicam em lingua portuguesa traduzem Lesson Study como “estudo de aula” ou
“pesquisa de aula”. Como estudo de aula, a tradug@o se estabelece com o artigo definido “o0”: “O Lesson Study”;
como pesquisa de aula, o artigo definido “a”: “A Lesson Study”.
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kenkyo — estudo, pesquisa) €, resumidamente, entendido como um processo japonés de
formagéo de professores (konaikenshu: konai — na escola; kenshu — treinamento) voltado
para amplo e profundo conhecimento de determinado conteudo curricular e de sua préatica
de ensino por meio de estudo do curriculo e elaboracdo de metas, planejamento, aula
observada e criticamente refletida sobre a aprendizagem dos alunos, como em um ciclo
(Figura 4).

Figura 4 - Ciclo do Lesson Study
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Fonte: Souza (2019, adaptada)

Embora todo o processo de um Lesson Study seja relevante para alcance dos
objetivos da aula, o planejamento colaborativo (shidoan) é a esséncia para a formacao dos
professores, cujo nucleo — kyozaikenkyu (kyo — ensino; zai — material; kenkyu — estudo,
pesquisa) ou estudo do material de ensino — oportuniza aos professores apropriacdo ou
enriquecimento de conhecimentos sobre algum contetdo curricular e(ou) de seu ensino. A
traducdo de kyozaikenkyu para a lingua portuguesa, ou outra qualquer, ndo retrata seu real
significado em um Lesson Study por envolver investigacao e, por conseguinte, requerer dos
professores atuacdo como pesquisadores.

Nessa perspectiva, Lesson Study é mais do que desenvolvimento profissional, € uma
atividade cientifica (ISODA, 2010a, 2010b, 2011; WATANABE; TAKAHASHI;
YOSHIDA, 2008), com as seguintes consequéncias: (1) ha uma ou mais questdes de
pesquisa a serem respondidas; (2) a aula é uma research lesson (aula-pesquisa); (3) a
observacao pelos professores é orientada pelos objetivos e metas elaborados previamente;
(4) a reflexdo pds-aula é critica e pautada na analise das aprendizagens dos alunos. Por ser
uma atividade cientifica, professores devem se revestir como professores-pesquisadores,
mas em uma acepgdo especifica, como ensina Watanabe (2018, p.10): “professores séo
pesquisadores de aulas”.

No kyozaikenkyu, os professores devem investigar o conteudo tendo em conta a

potencial compreensao pelos alunos. Nesse espago, 0 material ou meio pedagogico deve ser
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parte da pesquisa e estar em sintonia com o raciocinio a ser desenvolvido pelos alunos
(TAKAHASHI et al., 2005). Frequentemente, os livros didaticos sdo os materiais mais
usados pelos professores para orientar o ensino (e.g., BEATON et al., 1997; ESCOLANO;
GAIRIN, 2005; REYS et al., 2007; ALAIMI, 2009, 2012; WATANABE; LO; SON, 2017).
Entretanto, ndo s&o (e ndo devem ser) a (nica fonte. E recomendado por autores japoneses
que a investigagdo ocorra também por artigos cientificos, livros ndo didaticos, paradidaticos,
videoaulas, consulta a profissionais com experiéncia pedagdgica e tedrica do contetdo
matematico (knowledgeable other - TAKAHASHI, 2014; ou como shidosha - SHIMIZU,
1999), outros planos de aulas, mapas, etc. Essas fontes devem funcionar como apoio para
construcdo da research lesson (TAKAHASHI, 2006; TAKAHASHI; YOSHIDA, 2004;
WATANABE; TAKAHASHI; YOSHIDA, 2008) e nunca como um script para ensinar.

O kyozaikenkyu deve estar orientado por questdo(fes) de pesquisa, meta(s) e
objetivo(s) bem definidos, como toda investigagio (WATANABE; TAKAHASHI;
YOSHIDA, 2008). E preciso responder, por exemplo: O que queremos que os alunos
saibam? Que problematica orientara a aula? Que conhecimentos os alunos devem dominar
para acompanhar a aula? Que estratégias podem ser potenciais para a aprendizagem? Como
0s contetidos estdo conectados dentro da unidade curricular, no ano escolar e ao longo da
escolaridade basica? Como ocorrera a integracdo alunos-alunos e alunos-professor? Muitas
vezes, 0s livros didaticos, ou mesmo 0s manuais dos professores, sdo silentes a essas

questdes. Por isso, devemos ter em mente que o

Kyozaikenkyu refere-se a anélise cuidadosa do tépico de acordo com o(s)
objetivo(s) da aula. Inclui anélises das conexBes matematicas entre os tdpicos
atuais e anteriores (e os futuros, em alguns casos) e dentro do topico. Também
estdo incluidas a antecipacdo das abordagens dos alunos ao problema e o
planejamento das atividades de ensino com base nas respostas previstas.
(SHIMIZU, 1999, p. 113, tradugdo livre)

O investimento dos professores no kyozaikenkyu objetiva, principalmente, aumentar
(ou mesmo, inaugurar) o repertorio sobre o tema e sua pratica em sala de aula. O vasto e
profundo estudo pode (e deve) apresentar variadas estratégias para a condugéo do ensino e
promover o olhar para o0 mesmo objeto sob diferentes lentes. Os professores devem se
inspirar no que esta sendo recomendado pelas fontes fidedignas, especialmente as cientificas.

A dimensédo da investigacdo preconizada pelo kyozaikenkyu, no entanto, pode ser
marcada por demasiada diversidade de materiais e orientacbes cujo excesso pode
comprometer a qualidade no ensino, tanto quanto a falta ou deficiéncia, caso os estudos

percam o foco. O refinamento e a dosagem nesse caso sdo essenciais e devem estar alinhados
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com o contexto e o perfil dos alunos, os objetivos e as metas da aula. Todo o arcabouco de
conhecimentos emersos do kyozaikenkyu e a medida de seus usos para o ensino, levou
educadores japoneses a evocar um ditado bem conhecido no Japdo: “Aprender Dez para
Ensinar Um” (WATANABE; TAKAHASHI; YOSHIDA, 2008, p. 135, "Learn Ten to Teach
One").

“Aprender Dez” requer muito esforgo, disposic¢ao, tempo e know how para orquestrar
a aprendizagem de alunos. Nesse ponto, autores japoneses afirmam (e.g., FUJII, 2014, 2016)
que ndo se faz Lesson Study de todo e qualquer contetdo curricular, mas daqueles que
apresentem dificuldades de ensino ou que se queira potencializar a aprendizagem dos alunos.
O “Aprender Dez” ¢ mais do que enriquecer o conhecimento dos professores em um assunto,
€ mais do que desenhar uma ou mais aulas de um tema — é alterar uma estrutura cognitiva
que influenciara a atuacdo profissional em outras esferas da profissdo pela capilaridade que
o0s préprios contetidos curriculares guardam uns com os outros. Essa parece ser, de fato, a
esséncia do que se deva ter em qualquer formacdo de professores, e é nesse ponto que o
kyozaikenkyu se mostra peculiar ¢ poderoso, embora “invisivel” aos olhos de quem apenas
enxergue o ciclo da Figura 4, desconsiderando o contetdo no interior de cada etapa.

Ainda no planejamento, é sine qua non considerar a resolucdo de problemas de
matematica como orientacdo geral da aula (ISODA, 2010a, 2010b; TAKAHASHI, 2006;
ISODA; OLFOS, 2009). Isso porque, problemas podem ser forca para desenvolvimento da
habilidade de pensar e aprender. Nesse senso, 0 processo de resolucdo tem muito mais valor
pedagogico do que a prépria solucdo. Essa importancia levou Isoda e Olfos (2009) a listarem
quatro etapas para uso de problema como abordagem em aula: problematizacdo; solucao
independente; comparacgdo e discussdo e; sintese. Cada etapa possui orientacdes para oS
professores refletirem sobre a realizacdo ou ndo pelos alunos em uma escala de 1 a 4. As
respostas dos alunos devem levar o professor a reflexdo sobre seu préprio repertério para
resolver o problema sob diferentes vias.

A selecdo do problema também deve ser atengdo de professores. Por isso, Watanabe,
Takahashi e Yoshida (2008, p. 136, traducdo livre) defendem que os professores devem

tentar responder a alguns questionamentos, antes de proporem o problema para os alunos:

O que essa ideia realmente significa?; Como essa ideia se relaciona com outras
ideias?; Quais sdo as razdes para ensinar esta ideia neste ponto particular do
curriculo?; Quais ideias o aluno ja entende que podem ser usadas como ponto de
partida para essa nova ideia?; Por que esse problema especifico é Util para ajudar
os alunos a desenvolver essa nova ideia?; Como 0s alunos podem resolver esse
problema usando o que ja sabem e como suas estratégias de solucdo podem ser
usadas para desenvolver essa nova ideia?; Quais sdo 0s erros comuns? Por que 0s
alunos cometem tais erros?; Como os professores devem responder a esses erros?;
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Que novas ideias os alunos devem construir usando essa ideia no futuro?; Que
manipulativos e outros materiais devem ser fornecidos aos alunos? Como eles
influenciam a aprendizagem dos alunos?” Esses questionamentos ndo sao
conclusivos. Os professores devem considerar outros questionamentos a depender
das especificidades do estudo.

Esses questionamentos — ndo exaustivos — sdo fruto da ideia de que os conteidos
devem ser considerados em um escopo curricular amplo, ou seja, os conteidos da aula ndo
devem ser tomados de forma isolada, mas como uma continuidade: (1) ao longo da
escolaridade basica; (2) entre as diferentes unidades do ano escolar e; (3) de problemas da
unidade em estudo (ISODA; OLFOS, 2021; OLFOS; ISODA; ESTRELLA, 2020). Essa
preocupacdo tem respaldo quando educadores japoneses entendem que a escolaridade e
qualquer aula devem ser como uma historia: com inicio, meio e fim.

Paralelamente a esses quesitos, o planejamento em Lesson Study deve explicitar as
reacOes, duvidas e questionamentos dos alunos, bem como registrar a atuagdo docente em
face a essas situagdes. A atuacdo nunca deve ser pela oferta de respostas, mas pelos estimulos
ao raciocinio por meio de questionamentos (hatsumon). Shimizu (1999) conta que 0s
questionamentos sdo meios de promocédo de compreensdo do problema e de conecta-los as
varias estratégias de solucdo emersas da(na) aula.

As estratégias sdo producdo de conhecimento dos alunos e devem estar disponiveis
ao longo de toda a aula para que os alunos conhegam outras maneiras de pensar, raciocinar
e resolver o mesmo problema. Por isso, a lousa deve registra-las e nunca ser apagada
(bansho) ao longo da aula. Yoshida ressalta (2005) que o acesso a lousa facilita relembrar o
conteldo, relacionar as partes da aula e comparar diferentes ideias dos préprios alunos. Em
meio a essa producdo de conhecimento, o professor deve estar atento ao processo de
construcdo das no¢bes matematicas — corretas ou ndo (TAKAHASHI, 2006) — visitando os
alunos em suas carteiras e tomando notas (kikan-shido). Essas anota¢des alimentardo o final
da aula com o neriage e o matome. O neriage consiste na sintese pelos alunos dos
aprendizados da aula, orquestrados pelo professor. Nesse momento, o professor deve lancar-
mé&o de suas anotacdes (kikan-shido) sobre as producgdes dos alunos para enriquecer as
discussdes finais. Essas discussdes oportunizam ao professor avaliar o potencial do plano
construido (SHIMIZU, 1999). Depois disso, o professor encerra a aula com uma sintese da

producéo dos alunos que deve ganhar relevo (matome).
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O planejamento de aulas e 0 movimento de (trans)formacéo da identidade profissional
de professores do Colabora

Em meados de 2013, os resultados da pesquisa desenvolvida por Stigler e Hiebert
(2009) apresentados no livro The Teaching Gap, despertaram nosso interesse sobre o Lesson
Study. Esse primeiro contato foi seguido de nossos didlogos com professores e pesquisadores
japoneses (Isoda, Takahashi, Baldin, Koyama, principalmente) e estudos de artigos (e.g.,
TAKAHASHI, 2004, 2006; FUJII, 2014, 2016; YOSHIDA, 2005; WATANABE, 2006,
2018; WATANABE; LO; SON, 2017; WATANABE; TAKAHASHI; YOSHIDA, 2008;
TAKAHASHI; MCDOUGAL, 2016; TAKAHASHI et al.,, 2005; SHIMIZU, 1999;
MIMURA; WATANABE, 2018; ISODA, 2010a, 2010b, 2011) e livros (ISODA; OLFOS,
2009, 2021; FERNANDEZ; YOSHIDA, 2004) sobre formacdo de professores a luz do
Lesson Study. Paulatinamente os ingredientes necessarios foram sendo conhecidos e
incorporados na pratica com os alunos-professores do Colabora.

Os estudos teoricos sobre Lesson Study encantavam os professores pela riqueza de
detalhamento, mas o convencimento da qualidade do aprendizado docente e sua
incorporacdo como pratica de ensino veio com os resultados dos desempenhos dos alunos
quando da aplicacdo dos planejamentos (vide WANDERLEY, 2020). Pelo limite de espaco,
tomamos as se¢des de planejamento da aula construida para desenvolvimento do conceito
de volume para apresentacdo e discussdo do movimento de transformacdo da identidade
profissional dos alunos-professores do Colabora, como continuidade das acdes tomadas a
partir do que foi discutido na ilustracdo da Figura 1, a luz da complexidade, dinamicidade,
temporalidade e experiencialidade.

A iniciar, em uma reunido de estudos no Colabora, todos os novos alunos-professores
foram convidados a elaborar um plano de aula para algum conteddo matematico curricular
do ensino bésico. A Figura 1 deste artigo apresenta um desses planos elaborado por um dos
alunos-professores, até entdo sem conhecimentos sobre construcdo de planejamentos
baseados em Lesson Study. Apos entrega dos planos pelos alunos-professores e estimulos
dados pela professora-formadora a cada plano apresentado, os professores mostraram-se
confusos e pouco conseguiam responder aos estimulos. Aqueles planos eram semelhantes
aos que eles apresentavam em suas escolas e levados a efeito com seus alunos.

Especificamente, alguns estimulos ao plano de aula sobre volume eram: Vocé quer
construir o conceito de volume? As unidades de medida serdo apresentadas na mesma aula?

Em quantas aulas? Os nomes das unidades ndo viriam ap0s a apreensdo do conceito? Etc.

176 Revista Paradigma, Vol. XLIV, Edicién Tematica Estudio de Clases: Contribuciones ... mayo de 2023 / 159 — 186



Lesson Study e a Identidade Profissional dos Professores do Colabora

Esses estimulos eram seguidos de argumentos que denunciavam pouca experiéncia do tema
e da prética de ensino pelos alunos-professores. Muitas delas eram defendidas por constarem
na sequéncia apresentada em livros didaticos adotados pela escola (complexidade;
experiencialidade).

Ap0s a constatacdo de que o que se dominava sobre o conteudo estava baseado na
oferta de férmulas matematicas para figuras geométricas especificas, a professora-formadora
sugeriu estudo de artigos e livros sobre Lesson Study listados no tépico anterior. Os
encontros seguintes foram pautados na aprendizagem e debates sobre os elementos do
Lesson Study. Gradativamente, os professores foram compreendendo a insuficiéncia de seus
antigos planos de aula. A mera leitura dos materiais tedricos ainda ndo os capacitaria para
alteracdo em seus planos, por isso, a professora-formadora sugeriu gque um novo
planejamento para aula de construcdo do conceito de volume fosse iniciado, justamente
porque o aluno-professor havia mencionado dificuldades "dos alunos” com esse tema.

O antigo plano do aluno-professor resultou em um planejamento colaborativo com
oito alunos-professores mais a professora-formadora, para 30 alunos do sétimo ano do
Ensino Fundamental brasileiro, descrito em 20 péaginas, construido no decorrer de 11
encontros semanais de duas ou trés horas. Esse planejamento continha, nesta ordem: (1)
Tema e objetivos da aula; (2) estudo do curriculo; localizagdo do contetdo de volume na
sequéncia do curriculo de Matematica daquela e de outras escolas; (3) preparativos para a
aula e estudo do material; descricdo da interacdo e posicdo das carteiras; (4) desenho das
atividades; critérios de escolha do material; hatsumon; (5) bansho, neriage e tratamento do
erro; (6) alargamento do pensamento matematico (diversificacdo de estratégias); (7)
avaliacdo da aprendizagem; (8) critérios para observacdo pelos outros alunos-professores
sobre a aprendizagem dos alunos; (9) a participacdo do knowledgeable other ou shidosha.
Aquela altura, 0 Grupo ainda ndo conhecia 0 matome.

A complexidade da identidade dos alunos-professores foi marcada por uma inicial
limitacdo no conhecimento do contetido e em como conduzi-lo com alunos. Historicamente,
eles sabiam calcular volume de figuras, mas desconheciam o conceito, cuja aprendizagem
veio com a interacdo silenciosa com autores de artigos cientificos que indicavam
desenvolvimento gradual e consecutivo da ideia de volume por comparacdo, medicdo e
producdo (WANDERLEY; SOUZA, 2020), e com o compartilhamento das ideias entre 0s
alunos-professores (dinamismo).

Preocupados com o desenho de tarefas que cumprissem a sequéncia comparagéo-

medicdo-producdo, apds algumas tentativas frustradas, o Grupo projetou um material

Revista Paradigma, Vol. XLIV, Edicion Tematica Estudio de Clases: Contribuciones ..., mayo de 2023 / 159 — 186 177



Maria Alice Veiga Ferreira de Souza

pedagogico, construido em uma marcenaria, de acordo com a metragem propositalmente
idealizada e simulada pelo Grupo (experiencialidade) para as diferentes atividades que
deviam auxiliar a construcdo do conceito matematico (Figura 5). Essa experiéncia reforgou
aos alunos-professores a necessidade da dinamicidade — inter-relagcdes, colaboracdo e
congregacao de ideias — quando do planejamento de aulas que os "alunos™ apresentavam
dificuldades. A proposito, no inicio os alunos-professores relatavam dificuldades
epistemoldgicas dos "alunos” em determinado conteudo. Ao cabo de alguns encontros no
Colabora, essa concepcdo foi questionada por eles mesmos (temporalidade), levando-os ao
reconhecimento de suas proprias limitagdes e desconhecimentos (e identidade): Quem eu era
naquele momento? Quem sou eu agora?

Figura 5 - Material para atividades de comparacdo, medicdo e producao

Fonte: Wanderley (2020)

Uma dessas limitacGes aflorou em meio a discussao dos conceitos de volume e
capacidade. Concluiram que figuras geométricas podem ter o0 mesmo volume, mas ndo
necessariamente a mesma capacidade. Essa conclusdo remeteu-os ao cuidado com as
palavras durante a aula (complexidade). Para evitar confusGes, destinaram parte do
planejamento para esse estimulo com os alunos (experiencialidade). Outra limitagcdo veio
com a aprendizagem de que o conceito ampliado de volume requer relacionar massa, area e
densidade. Mais uma vez, as historicas e antigas concepc6es (complexidade) deram lugar a
novas maneiras de ver, fazer e entender a matematica (dinamicidade pelas descobertas
conjuntas; temporalidade por tudo ter ocorrido em 11 encontros; experiencialidade pelas
muitas discussdes e simulacbes necessarias para construcao do material concreto.

O estudo do curriculo na escolaridade e a bagagem de conhecimentos acumulada de
diferentes fontes ensinou-o0s que o contetdo de volume pode ser abordado antes do estudo
de area (complexidade). Nao ha qualquer ébice nessa inversao, a depender de sua conducéo.
Mais do que isso, o estudo de &rea pode vir a reboque do de volume (experiencialidade).
Essa constatacdo ndo foi realizada neste planejamento, mas figurou como uma possibilidade

futura, diante das simulagdes realizadas pelos alunos-professores.
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O confronto com situagBes imprevisiveis, quando dos estimulos dados pela
professora-formadora ao plano inicial, levou-os a se lembrarem das principais dificuldades
e questionamentos formulados pelos alunos (temporalidade), culminando no planejamento
do tratamento do erro, das duavidas e reacGes dos alunos por meio de hatsumon

(complexidade).

A guisa de conclus&o

Esse artigo apresentou e discutiu 0 movimento de transformacdes na identidade
profissional de oito alunos-professores no Colabora, a luz da complexidade, dinamicidade,
temporalidade e experiencialidade preconizadas por pesquisadores da Educagédo, em meio a
formacdes baseadas no Lesson Study.

De maneira geral e resumida, os alunos-professores do Colabora reconheceram
"quem eles eram™ quando do ingresso no Grupo e "quem eles se tornaram™ depois do modus
vivendi com o Lesson Study. Essa transformacgdo nos permite concluir por um movimento
em suas identidades profissionais, ao terem "aprendido dez para ensinar um"™ — na
intertextualidade com educadores japoneses. O antigo plano para aula sobre volume
denunciou, notadamente, uma antiga complexidade identitaria pautada em férmulas
matematicas memorizadas e uso do livro didatico com poucas reflexdes. O planejamento
colaborativo com Lesson Study promoveu alteracGes na complexidade ao se apropriarem de
um conceito ampliado que demanda conhecimento relacional de massa, area e densidade,
além do discernimento sobre capacidade e volume. Outrossim, o ensino sequencial por
comparacao-medicdo-producdo trouxe uma proposta potencial de progressdo do raciocinio
matematico quando do ensino desse tema. Outrossim, o estudo de volume ndo era mais
concebido como necessariamente antecedido pelo de area.

A dinamicidade foi marcada pelas inter-relaces com os membros do Grupo e com
as interlocuc@es silenciosas com autores de artigos, dissertacOes, teses, livros didaticos e
ndo-didaticos, videos, etc. Esse dinamismo ampliou a fonte de consulta para as construcées
de planos de aula, antes singularmente restrito ao livro didatico adotado pelas escolas que
trabalhavam. A atividade de busca por novas fontes e as inter-relagdes foram sine qua non
para desenho do material pedagdgico que atendesse aos objetivos da aula que planejavam.

As continuas e graduais mudancas nas concepcoes pedagdgicas e do conteudo dos
membros do Grupo revelam o poder da temporalidade associada as mudangas na

complexidade e dinamicidade, configurando uma histéria profissional modificada para cada
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um: 0 movimento de "quem eu era antes de praticar o Lesson Study" para "guem sou eu
agora”. Os 11 encontros parecem ter sido decisivos para alteragdes nas percepgdes sobre o
tema e nas suas proprias convicgdes, gerando, provavelmente, um movimento intrapessoal
pelas reconstrucdes de ideias.

A energia da experiencialidade proporcionou aos alunos-professores maior
maturidade e pericia quando estiverem expostos as imprevisibilidades, duvidas, reagdes e
questionamentos manifestadas por seus alunos. I1sso porque esses fatos ocorreram em meio
as simulacoes realizadas no seio do préprio Grupo ao ensaiarem, examinarem e avaliarem
as atividades e o material pedag6gico planejado, como uma espécie de teste piloto. O
confronto com alguma imprevisibilidade, ddvida, reacdo ou questionamento por um
membro, alimentava o planejamento com solugdes para cada caso, em um continuo ir-vir,
fazer-refazer, refletir-experimentar-refletir e, consultar profissionais mais experientes
pedagogicamente e matematicamente falando: os knowledgeable others.

Enfim, a vivéncia do planejamento colaborativo do Lesson Study trouxe aos alunos-
professores uma releitura de suas autoimagens e autoconcepcBes profissionais pela
constatacdo de restritos conhecimentos pedagdgicos e de contetdo. A dinamicidade no
amago do planejamento fez com que se autodeclarassem diferentes apds a experiéncia com
esse tipo de formacdo. A linha do tempo, ao lado da complexidade, dinamicidade e
experiencialidade no Lesson Study faz parte, agora, de uma nova e complexa maneira de
entender e lidar com o "novo eu profissional™. Os insumos do Lesson Study foram capazes
de questionar antigas concepgdes e de estremecer 0 que antes era tido como "pronto e
acabado", proporcionando-lhes (e a nds também) um renovado senso de identidade
profissional de professor.

As idiossincrasias emergiam em meio as discussdes e aprendizagens, e se mesclavam
ao de outros tornando-os, eles préprios, diferentes no modo de ver, fazer, pensar e praticar a
matematica, ou seja, na transformacdo de sua identidade profissional. Uma identidade que
pode ser remodelada por outras iniciativas formativas para além do Lesson Study, mas que
ocorram de modo a causar melhorias nas aprendizagens de professores e alunos, como
denunciado na pesquisa de Stigler e Hiebert (2009).

Lesson Study se mostrou capaz de atuar na remodelagem dessas identidades
profissionais, por meio de a¢des colaborativas de planejamento que possivelmente possam
convergir para resultados eficazes na aprendizagem dos alunos. Nas palavras de Stigler e
Hiebert (2009, Prefacio), "professores sdo a chave para fechar a lacuna” (...teachers are the

key to closing the gap.). Mas essa trajetoria, apropriagao e refinamento dos conhecimentos,
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bem como a pratica pedagdgica a luz do Lesson Study nos diversos temas desenvolvidos no
Colabora, ndo sdo lineares e nem imunes a acertos e equivocos. Mas essa € uma outra histdria

que compdBe o0 proximo artigo.
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Contetidos matematicos e pedagogicos: contribuicGes, limitacdes e desafios em edicdes
do Lesson Study no Grupo Colabora

Resumo

Esse trabalho discute principais contribuicGes, limitacbes e desafios demonstrados por
professores em formacdo, nos diferentes conteldos matematicos e pedagdgicos a luz do
Lesson Study (LS) no Grupo Colabora. Especificamente, nos propusemos a conhecer
contetdos matematicos e pedagdgicos que foram apropriados, refinados ou refutados pelos
membros do Colabora em edi¢cdes do LS, e identificar insumos que foram destaque para
contribuigdes, limitacdes e desafios para as formacdes de professores ao longo dos 10 anos
de estudos e préaticas. O aporte tedrico foi baseado em autores japoneses sobre LS; Shulman,
Ball, Thames, Phelps, Hill, Carrillo-Yafiez e colegas para a Formacdo de Professores de
Matematica. A pesquisa configurou-se como qualitativa, com apoio documental e
bibliografico. As contribui¢bes residiram na ampliacdo de estratégias de ensino e
possibilidades pedagogicas diversificadas. Houve aprofundamento, construcdo e
reconstrucdo de diferentes conceitos matematicos, a exemplo de fracbes e volume que se
configuraram como limitacdes superadas por meio dos planejamentos em LS.
Palavras-chave: Colabora. Conhecimento do Professor. Lesson Study. Formacdo de
professores.

Contenidos matematicos y pedagdgicos: contribuciones, limitaciones y desafios en las
ediciones de Lesson Study en el Grupo Colabora

Resumen
Este trabajo discute los principales aportes, limitaciones y desafios demostrados por los
docentes en formacidn, en los diferentes contenidos matematicos y pedagdgicos a la luz del
Lesson Study (LS) en el Grupo Colaborativo. Especificamente, nos propusimos conocer
contenidos matematicos y pedagdgicos que fueron apropiados, refinados o refutados por los
integrantes de la Collabora en ediciones de la LS e identificar insumos que se destacaron por
aportes, limitaciones y desafios para la formacion de docentes a lo largo de los 10 afios. de
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estudios y practicas. El soporte tedrico se basé en autores japoneses en LS; Shulman, Ball,
Thames, Phelps, Hill, Carrillo-Yafiez y colegas de Formacion de profesores de matematicas.
La investigacion se configuré como cualitativa, con sustento documental y bibliogréfico.
Los aportes residieron en la ampliacion de estrategias didacticas y posibilidades pedagdgicas
diversificadas. Se profundizd, construyd y reconstruyé diferentes conceptos matematicos,
como fracciones y volumen, que se configuraron como limitaciones superadas a través de la
planificacion en LS.

Palabras-clave: Grupo Colabora. Conocimento del profesor. Lesson Study. Formacion de
Profesores.

Mathematical and pedagogical contents: contributions, limitations and challenges in
Lesson Study editions in the Collaborative Group

Abstract

This work discusses the main contributions, limitations, and challenges demonstrated by
teachers in training in the different mathematical and pedagogical contents in the light of
Lesson Study (LS) in the Collaborative Group. Specifically, we proposed to know
mathematical and pedagogical contents that were appropriated, refined, or refuted by the
members of the Collabora in editions of the LS and to identify inputs that were highlighted
for contributions, limitations, and challenges for the formation of teachers throughout the
ten years of studies and practices. Theoretical support was based on Japanese authors in LS;
Shulman, Ball, Thames, Phelps, Hill, Carrillo-Yafiez, and colleagues for Mathematics
Teacher Training. The research was configured as qualitative, with documentary and
bibliographic support. The contributions resided in the expansion of teaching strategies and
diversified pedagogical possibilities. There was a deepening, construction, and
reconstruction of different mathematical concepts, such as fractions and volume, configured
as limitations overcome through planning in LS.

Keywords: Colabora Group. Knowledge of teacher. Lesson Study. Instruction of teachers.

Introducéo
A gente se faz educador, a gente se forma, como educador,
permanentemente, na pratica e na reflexdo sobre a pratica.
(Paulo Freire)

A construgdo de aulas de matematica a luz do Lesson Study (LS) foi inaugurada no
Brasil em 2010 (https://repositorio.ufscar.br/handle/ufscar/4412) Mais tarde, surgiram
trabalhos envolvendo a formacdo de professores que ensinam matematica baseados nesse
modus vivendi japonés, com maior énfase a partir de 2014 (RODRIGUES; AMARAL,;
SOUZA, 2023, no prelo).

Especificamente, no ambito do Grupo de Pesquisa em Formacdo Colaborativa de
Professores — Colabora, do qual somos parte ao lado de professores e pesquisadores da
Educagdo Matematica, o desenvolvimento de aulas apoiadas no LS teve inicio em meados
de 2013, visando, principalmente, a formacdo e a aprendizagem ampla e profunda de
conteudos matematicos e pedagogicos.

Embora o Colabora trabalhe com LS h& mais de dez anos, a apreensdo dos insumos

desse modo japonés de formar professores foi sendo incorporado e praticado em
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investigacbes na medida das captagdes de informagdes, assimilagbes e compreensdes
emersas de estudos e didlogos com educadores japoneses. Como consequéncia, podemos
dizer que as primeiras investigacdes no Colabora foram revestidas de caracteristicas do LS,
e ndo propriamente e integralmente fiel a tudo o que é indicado ser parte de um LS genuino
japonés (e.g., FERNANDEZ; YOSHIDA, 2004; FUJII, 2014, TAKAHASHI,
MCDOUGAL, 2014; TAKAHASHI; YOSHIDA, 2004; TAKAHASHI, 2006; SOUZA,
POWELL, 2023).

Essa trajetoria de apropriacdo e refinamento de conhecimentos do LS sobre os
diversos temas matematicos e pedagodgicos desenvolvidos no Colabora foi marcada por
acertos e equivocos sobre a aprendizagem de professores e alunos que, apds dez anos de
estudos e praticas, nos habilitam reconhecé-los. Nem todos esses acertos e equivocos estao
divulgados em canais escolares, académicos e cientificos, pelas limitacGes de tempo e espacgo
que a vida profissional nos impde. Pela importancia do tema para a comunidade da Educagéo
Matematica e, especialmente, para a formacdo de professores, importa responder quais
conteldos matematicos e pedagogicos foram apropriados, refinados ou refutados por
membros do Colabora, em edi¢des do LS, e identificar insumos que foram destaque para
contribuices, limitacGes e desafios ao longo de dez anos de estudos e praticas no Colabora.
Os insumos a que nos referimos tém a ver com idiossincrasias que educadores japoneses
informam como caracteristicos do LS e, portanto, sdo importantes serem mencionados.
Optamos por ndo apenas sinalizar esses pontos caracteristicos, mas informa-los como séo
nomeados na lingua japonesa entre parénteses (e.g., kyozaikenkyu, bansho, shidosha, etc.),
visando a familiarizar e comunicar o leitor sobre termos tdo comuns em textos escritos por
autores japoneses.

As respostas emergiram de um empenho metodoldgico baseado em apoio
documental e bibliogréafico, a partir de 14 trabalhos investigativos realizados no seio do
Colabora e apresentados no Quadro 1 nos itens: tema motivador; quantidade de professores-
formadores (PF) e professores em formacdo (alunos-professores-AP); ano de inicio e;
duracdo do LS em semanas. A pesquisa bibliogréfica apoiou-se em fontes cientificas com
propositos especificos (GIL, 2021). No nosso caso, 0 esteio veio, nomeadamente, de livros
e artigos cientificos. O lado documental se valeu de toda sorte de registros sonoros,
pictdricos, escritos e ndo escritos que trouxeram ao primeiro plano dados para a investigacao.
As categorias de andlise foram elencadas com base nos conteldos matematicos e

pedagdgicos codificados e emersos de registros verbais e escritos em audios, videos e
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planejamentos nas edi¢des de LS. Trés pesquisadoras — autoras deste artigo — codificaram

0s dados e os discutiram, cuja concordancia culminou nos resultados apresentados adiante.

De modo geral, as primeiras motivacdes para as edi¢cdes de LS foram marcadas pela
constatacdo de pouca experiéncia de alunos (do basico e superior) com resolucdo de
problemas de matemaética. Essa principal motivacdo foi gatilho para oito dos 14 LS no
Colabora. Os problemas ndo eram triviais por serem considerados mal estruturados
(STERNBERG, 2000; SOUZA, 2012), ou seja, quando ndo se sabe imediatamente a
sequéncia de acdes para soluciona-los, devendo o resolvedor langar médo de todo o arcabouco
de sua estrutura cognitiva para resolvé-lo. Todas as outras edi¢cdes de LS foram motivadas
por alguma dificuldade com contetdo matematico e(ou) pedagdgica quando de sua conducao
com alunos. Os encontros presenciais para planejamentos oscilavam entre duas e trés horas,
complementados com muitas interac@es por e-mails, WhatsApp, ligacdes telefénicas, etc.

Ademais, frequentemente, algumas edi¢des de LS contaram com apoio e experiéncia
de colegas professores de outras universidades quanto ao contetdo e préatica de ensino (e.g.,
Ufes, Ufscar, Uesb, Unesp, Rutgers University) em edi¢cdes construidas presencialmente e
apenas uma a distancia — a matematica na Astronomia. Além disso, nem todas as edicdes
foram divulgadas em revistas, congressos ou outros meios rotineiros de divulgagédo para
comunidade cientifica especifica pelas limitagdes temporais. Deveriam ter sido, como o
fazem educadores japoneses, vez que a popularizacdo das aulas sdo uma maneira de
contribuir com aprimoramento das aulas. Os teores dos LS poderiam alimentar ou subsidiar
outros féruns de formacdo de professores quanto aos conteldos matematicos e(ou)

pedagogicos, cujas especificidades tedricas importam destacar no préximo tépico.

Formacéao de Professores: conhecimentos pedagdgicos e de contedos matematicos

Educagéo, ndo ha nada maior no mundo. A educacéo moral de
uma pessoa se estende a 10 mil pessoas. A educacgéo de uma
geracao se expande por uma centena de geragoes.

(Jigoro Kano)

E notério o interesse em dmbito nacional e internacional de pesquisadores e grupos
de formadores de professores em entender e discutir questdes relacionadas ao conhecimento
profissional do professor de Matematica. Essas questdes versam, principalmente, sobre o
desenvolvimento de estudos associados ao reconhecimento e identificagdo do conhecimento
do professor de Matematica de forma a impactar na melhoria da qualidade do ensino
(SCHEINER et al., 2017).
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A atividade de ensinar matematica exige do professor conhecimento do contetido a
ser ensinado e conhecimento pedagogico — temas da teoria do Conhecimento Pedagdgico do
Conteldo de Shulman (1986, 1987). Contudo, mesmo ciente de que o dominio do conteido
é indispensavel a formacao do professor, a atividade de ensinar exige atencdo especial para
aspectos do saber pedagdgico do conteiudo (RANGEL; GIRALDO; MACULAN, 2015;
BISOGNIN, 2021; SOUSA; COUTO, 2021).

Nos estudos de Shulman (1986, 1987) sdo apresentados trés dominios que
caracterizam os conhecimentos dos professores, com especial énfase no contetido especifico,
cujas siglas e termos sdo mantidas originais na lingua inglesa: (1) subject matter content
knowledge (SMCK) — esses conhecimentos referem-se & compreensdo de aspectos
relacionados a conceitos e procedimentos, em que o professor deve ser capaz de relacionar
verdades (proposicdes) em sala de aula e explica-las tedrica e experimentalmente. O
professor precisa compreender o porqué das proposicOes para que possam ser justificadas;
(2) pedagogical content knowledge (PCK) — esse conhecimento est4 ancorado em aspectos
do conteudo associados a forma de ensinar, e (3) curricular knowledge (CK) — pertence ao
campo dos conhecimentos ligados a programas e materiais instrucionais disponiveis para
cada nivel de ensino, de forma que os professores sejam capazes de analisar sua indicacao e
contraindicacao de uso em cada situacao proposta em sala de aula.

Shulman (1986), ao discutir os conhecimentos docentes, apresenta elementos para
essa reflexdo, entre eles: o conjunto de habilidades didaticas, a compreensdo do conteudo,
os valores e as acOes de docentes em sala de aula. A reunido desses elementos compde a
formacao do professor na perspectiva desse autor. Quanto a formacéo do professor, Shulman
(2014) declara que acontece por meio: (1) de formacdo académica formal; (2) de materiais
e entorno educacional; (3) de formacdo académica na area de conhecimento; e, (4) na
sabedoria da prética.

A formacdo académica do professor para Shulman (2014) importa: (1) no
estabelecimento de processos de ensino e de aprendizagem ao desenvolver sua ideia de como
seria uma educacao de qualidade; (2) no material e no entorno educativo que dizem respeito
ao curriculo e as determinacdes dos processos educacionais, de modo a estabelecerem
elementos para que ocorra 0 processo de ensino e aprendizagem; e (3) na formacao
académica na area de conhecimento que envolve o conteido a ser ensinado como fonte
primaria. Por fim, a sabedoria da préatica sdo conhecimentos adquiridos nas a¢des do dia a

dia, com observacdes e ideias compartilhadas.

Revista Paradigma, Vol. XLIV, Edicion Tematica Estudio de Clases: Contribuciones ..., mayo de 2023 / 187 — 212 191



Maria Alice Veiga Ferreira de Souza; Poliana Figueiredo Cardoso Rodrigues; Camila Amaral

A discussdo de Shulman (1986) é compreendida por Ball, Thames e Phelps (2008),
Hill et al. (2008) e Hill et al. (2011) como conhecimentos e habilidades essenciais para
favorecer e complementar a atuacdo do professor. De forma geral, Ball, Thames e Phelps
(2008) desenvolveram, a partir de estudos de Shulman (1986, 1987), o modelo de
conhecimento de professores conhecido como Mathematical Knowledge for Teaching
(MKT). Para Ball, Thames e Phelps (2008), os conhecimentos necessarios ao professor séo
divididos em dois dominios e cada um deles subdividido em trés subdominios: (1) subject
matter knowledge — (1.1) common content knowledge (CCK); (1.2) horizon content
knowledge; (1.3) specialized content knowledge (SCK) e; (2) pedagogical content
knowledge — (2.1) knowledge of content and students (KCS); (2.2) knowledge of content and
teaching (KCT) e (2.3) knowledge of content and curriculum (vide Figura 1).

Figura 1 — Dominios do MKT

SUBJECT MATTER KNOWLEDGE PEDAGOGICAL CONTENT KNOWLEDGE

/r_\

Common
content
knowledge
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content and
students (KCS)
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teaching (KCT)

\-___—_//

Fonte: Ball, Thames e Phelps (2008, p. 403).

Ball, Thames e Phelps (2008) definem o common content knowledge (CCK) como
aqueles utilizados em contextos que ndo sdo exclusivos do ensino, assumem um carater mais
utilitario (e.g., como foi o caso do LS de area e perimetro, cujos estudos ampliaram a
compreensdo sobre esses conceitos para poligonos ndo retangulares). O horizon content
knowledge esté relacionado ao curriculo, com uma viséo referente a evolucdo dos conceitos
matematicos ao longo dos anos escolares (e.g., no LS de divisdo, mesmo no ensino médio,
a professora apresentou demanda referente ao contetido de forma evolutiva relacionada ao
nivel de conhecimento da turma).

O specialized content knowledge (SCK) requer apropriagdo mais ampla e profunda
de conceitos matematicos, 0s quais instrumentalizam o professor em aspectos mais internos
da matematica (e.g., identificar perspectivas alternativas da particdo para o ensino de

fragcdes). Pelo lado do pedagogical content knowledge, Ball, Thames e Phelps (2008)
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definiram como a maneira de os contetdos serem construidos e articulados — explicagdes,
exemplos, demonstracfes — considerando as experiéncias e bagagens cognitivas dos alunos.
O conhecimento denominado por esses autores como knowledge of content and students
(KCS) combina conhecimentos da matematica com a maneira como os alunos aprendem. O
professor deve entdo, se preparar para esclarecer possiveis davidas, equivocos e reagdes dos
alunos (e.g., no LS de fragdes foi necessario que os professores revissem seus conhecimentos
matematicos e redesenhassem suas praticas para serem capazes de preparar para o LS).
Além disso, o knowledge of content and teaching (KCT) deve considerar o contetdo
associado ao ensino e vincular a matematica as estratégias de abordagem (e.g., membros do
Colabora tiveram oportunidade de desenvolver e aplicar o LS de fragéo utilizando as barras
de Cuisenaire que sera descrito nos resultados). Por fim, o knowledge of content and
curriculum completam o conhecimento pedagogico ao equivalerem a construcéo das ideias
matematicas em consonancia com as que foram construidas durante a escolaridade.
Ao corroborarem com os seis conhecimentos essenciais a profissao de professor, Hill
et al. (2008) definem o Conhecimento Matematico para Ensinar ndo somente como a
associacdo entre o conhecimento da matematica e 0 que apoia 0 ensino, mas acrescentam
que a qualidade da matemética no ensino inclui analisar o processo pedagdgico na
construcdo de conceitos, visto que para o éxito da aprendizagem importa pouco ter uma
preocupacao singular com estratégias pedagdgicas se a esséncia das explicagdes for confusa,
distorcida ou com minima substancia matematica. Os estudos de Hill et al. (2008) e Hill et
al. (2011) também destacam a relevancia de um olhar cuidadoso sobre o processo de ensino.
Estudos dos autores antes citados inspiraram novas pesquisas em Educacédo
Matematica preocupadas com o desenvolvimento e melhoria da Educacdo e do Ensino.
Nessa seara, destacamos o estudo de Carrillo-Yafiez et al. (2018) que apresenta um modelo
intitulado Mathematics Teachers’ Specialized Knowledge (MTSK), que considera 0s
conhecimentos do professor de forma holistica, ou seja, considera relevantes o estudo dos
saberes e como o professor os coloca em préatica. Para isso, Carrillo-Yafiez et al. (2018)
subdividem os conhecimentos em dois dominios: Mathematical Knowledge — MK e
Pedagogical Content Knowledge — PCK. Cada dominio € subdividido em trés dentro de uma
perspectiva de crengas dos professores sobre a matematica (Figura 2). Segundo Carrillo-
Yafiez et al. (2018), as crencas séo representadas no centro da figura hexagonal para destacar

a relacdo entre elas e os conhecimentos apresentados.
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Figura 2 — Dominios e subdominios do MTSK
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Fonte: Carrillo-Yarfiez et al. (2018, p. 6).

O hexagono da Figura 2 subdivide o MTSK em dois dominios de conhecimento e
cada um subdividido em trés. O dominio (1) Mathematical Knowledge (MK), tem
subdominios: (1.1) Knowledge of Topics (KoT) — esse conhecimento se refere aos
componentes especificos da matematica, de acordo com o curriculo de cada pais; esta
associado aos conhecimentos dos contetdos, como teoremas e conceitos (e.g., fracdo,
volume, perimetro, area — temas abordados em LS no Colabora apresentado em mais
detalhes na proxima secdo). A preocupacdo do KoT é com o conhecimento tedrico do
professor. Ele deve ser capaz de saber fazer (resolver) e contempla também o conhecimento
relacionado a diferentes formas de representar a matematica nos diferentes tipos de registros,
como gréfico e pictogréfico (e.g., 0 LS sobre o problema do Café com Leite).

O subdominio (1.2) Knowledge of the Structure of Mathematics (KSM) diz respeito
ao conhecimento das conexdes que devem ser estabelecidas entre os itens da matematica.
Esse subdominio considera somente as relacfes sequenciais matematicas, ndo priorizando
relagOes curriculares. Carrillo-Yariez et al. (2018) estabelecem uma conexéo interconceitual
no KSM, considerando uma sequéncia de conteddos matematicos a partir de relacdes de
aumento de complexidade ou simplificacéo.

Ao descreverem o subdominio (1.3) Knowledge of Practices in Mathematics (KPM),
Carrillo-Yanez et al. (2018) definem ‘pratica’ mediante diferentes usos do termo pelos
pesquisadores da area de Educagao Matematica. Nesse subdominio, o objeto da ‘pratica’ é a
prépria matematica, e, por conseguinte, o cerne do estudo estd no processamento da

matematica e ndo na maneira como ela sera ensinada. Aqui interpretamos a inteligéncia de
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Carrillo-Yafez et al. (2018) como o conhecimento do professor em saber demonstrar,

justificar, dar exemplos (e.g., no LS de fraces houve um momento de discussdo e
aprendizagem referente ao processo de ensino de fragdes por medicéo).

Carrillo-Yafiez et al. (2018), concordam com Shulman (1986, 1987) sobre o dominio
Pedagogical Content Knowledge (PCK), e avangcam com ideias sobre questdes mais
relacionadas a pratica em sala de aula. Carrillo-Yafez et al. (2018) enfatizam que os
conhecimentos para o ensino precisam de estar a todo momento articulados com o MK.
Assim sendo, eles (2018, p.18, tradugdo nossa) nao discutem nesse dominio “conhecimentos
pedagogicos gerais aplicados a contextos matematicos, mas apenas aqueles conhecimentos
cujo contedo matematico determina o ensino-aprendizagem que se realiza.”

O dominio (2) PCK ¢ subdividido por Carrillo-Yafiez et al. (2018) em (2.1)
Knowledge of Features of Learning Mathematics (KFLM) — nesse subdominio os autores
consideram o0s conhecimentos com foco no contetdo escolar matemético. Aqui €
considerada como fonte de conhecimento a experiéncia dos professores adquirida ao longo
dos anos. O professor deve estar atento como os alunos pensam e constroem o conhecimento,
e, com isso, “levam em consideragdo o conhecimento do professor sobre a maneira de
raciocinar e proceder em matematica de seus alunos (em particular, seus erros, areas de
dificuldades e equivocos)” (CARRILLO-YANEZ et al., 2018, p. 19, traducio nossa). O
KFLM abrange o entendimento dos alunos relacionados a dificuldades e facilidades que, por
ventura, possam ter relacdo aos conteddos. No KFLM é possivel discutir aspectos
emocionais da aprendizagem — o0 que motiva um aluno, quais sao seus interesses —, e também
discussdes sobre procedimentos e diferentes estratégias utilizadas pelos alunos para resolver
problemas matematicos.

O subdominio (2.2) Knowledge of Mathematics Teaching (KMT) se conecta a
saberes tedricos relacionados ao ensino de matematica adquiridos por meio de investigacdo
(e.g., Lesson Study, Engenharia Didatica), ou mesmo saberes pessoais incorporados pela
experiéncia pessoal. Esse subdominio também contempla conhecimentos de recursos e
materiais didaticos. Carrillo-Yafez et al. (2018) destacam que, além da discussdo sobre a
importancia da utilizagéo dos recursos e materiais didaticos, esse subdominio sublinha como
eles podem ser potenciais para o ensino, minimizando possiveis dificuldades.

No subdominio (2.3) Knowledge of Mathematics Learning Standards (KMLS), o
professor adquire conhecimento curricular (conhecimento necessario para a primeira etapa

do ciclo do LS) dos conteudos matematicos a serem ensinados. De acordo com Carrillo-
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Yafiez et al. (2018, p. 22, tradug@o nossa), o conhecimento do professor inclui “tudo o que
0 aluno deve ou é capaz de alcancar em determinado nivel, em combinagdo com o que o
estudante tem previamente estudado e as especificagdes para niveis subsequentes.”

A Figura 2 ainda introduz crencas e concepcdes relacionadas aos conhecimentos do
professor. Carrillo-Yafiez et al. (2014), convencidos pelos resultados de diversas
investigacOes, ressaltam a importancia das concepgOes. Essas investigacdes apontam
deficiéncias em saberes especificos, a partir do que o pesquisador considera como
conhecimento necessario, fundamental ou desejavel para o professor de matematica. Dessa
forma, as “concep¢des de matematica do pesquisador, seu ensino e aprendizagem
influenciam constantemente o processo de tomada de decisdo e a analise e interpretacdo das
producdes que compdem suas pesquisas” (CARRILLO-YANEZ et al., 2014, p. 88, tradugéo
nossa). Acreditamos, ao lado de Carrillo-Yarfiez et al. (2014), que as concepcdes do professor
sobre a matematica e sua préatica de ensino se conectam diretamente com o conhecimento
que ele estabelece em cada um dos dominios e subdominios do conhecimento do professor.

Esse arcabouco tedrico subsidiou o processo de coleta de dados e posterior analise

das edicbes de LS no Colabora (Quadro 1), que inaugura a proxima secao.

Resultados

Se vocé quer melhorar a educacao, redina professores para

estudar os processos de ensino e aprendizagem na sala de aula.

(James W. Stigler)

Quadro 1 — Trabalhos investigativos do Colabora

Item Tema motivador PF AP Inicio Tempo

(ano) (sem.)
1 Problema: Idade do avd 5 9 2014 15
2 Problema: Escada rolante 5 9 2014 15
3 Problema: Pilhas 5 9 2014 15
4 Problema: Formiga 5 9 2014 15
5 Problema: Café com leite 5 12 2016 8
6 Conceito de area e perimetro 4 2 2017 6
7 Algoritmo da operacao de diviséo 4 3 2017 6
8 Problema: Geometria do taxi 5 17 2017 9
9 Problema: Peixes para contar e estimar 5 17 2018 5
10 Problema: Canil 2 7 2018 5
11 Conceito de volume 1 8 2018 12
12 Conceito de fragdo pela perspectiva de medicdo 5 4 2019 15
13 Conceito de fracdo pela perspectiva de medicéo 2 10 2020 12
14 Matematica na Astronomia 1 8 2020 41

Fonte: Dados da pesquisa, 2023.
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A motivacdo para planejamentos de aulas baseadas em problemas mal estruturados
repousava em argumentos de que os alunos deveriam desenvolver mais experiéncia com o
processo de solucéo e desafio de situacfes as quais ndo estavam habituados. A resolucdo de
problemas parecia tomar lugar como uma atividade complementar na disciplina de
Matematica. Embora as alegacdes para esse desenvolvimento estivessem voltadas para o0s
alunos, os professores mostraram necessidades de ampliacdo e refinamento de estratégias e
do modo de conducéo dessas aulas. Esse fato ocorreu em todas as edi¢fes de LS baseadas
em problemas mal estruturados (Quadro 1: itens 1, 2, 3, 4, 5, 8, 9, 10) (KFLM). Nenhum dos
oito problemas tinham objetivo imediato de aprendizagem de algum conteido matematico.
Ao contrério, por serem problemas mal estruturados, requeriam dos resolvedores consultas
mentais a tudo o que aprenderam durante sua escolaridade e que poderiam auxilia-los para
pavimentacao de um ou mais caminhos para solucao.
Em todos os problemas, houve intenso investimento colaborativo no Grupo para
compreensdo do problema, sobretudo o que ndo estava totalmente explicito no texto.
Vejamos o problema do Café com Leite (SOUZA; WROBEL, 2017, p. 23)

Suponha que vocé tenha uma xicara cheia de café do respectivo e saborosissimo
liquido negro e um copo alto cheio de leite, cerca de 6 vezes o tamanho da xicara.
Mergulhe uma colher de cha na xicara de café e despeje o seu conteido no copo
de leite. Depois, volte a mergulhar a mesma colher no copo que agora tem a
mistura e devolve-a a xicara de café. Completada essa operacdo, qual destas
afirmacGes esta certa? 1) H& mais café no copo de leite do que leite na xicara de
café. 2) Ha tanto café no copo de leite quanto leite na xicara de café. 3) H& mais
leite na xicara de café do que café no copo de leite.

Nesse problema, as maiores davidas foram: “A altura ou volume do copo e da xicara
fazem diferenca?”’; “Ao mergulharmos a colher de ché na xicara, o liquido vai transbordar?”’;
“Importa que o copo tenha cerca de 6 vezes o tamanho da xicara?”. Essas e outras dividas
foram preocupacéo do Grupo e alimentaram o planejamento visando a conduzir o raciocinio
dos alunos em suas reacGes por meio de questionamentos. A diversidade de estratégias
(KMT) também foi objeto de atencdo. Cada membro apresentou seu modo de raciocinar.
Independentemente de estarem equivocados ou ndo, o fato é que o Grupo apresentou
diversidade de visGes: uso de porcentagens, atribuicdo de valores numéricos, algebra
considerando o copo seis vezes o tamanho da xicara, algebra considerando o copo “A” vezes
o0 tamanho da xicara, uso de analogia discreta e por meios pictdricos. Apos, muito esforco e
dedicacdo, o Grupo reuniu diversos modos de resolvé-lo. Duas estratégias estdo expostas na

Figura 3.
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Figura 3 — Duas estratégias para resolucao do problema do Café com Leite: Atribuigdo de
valores numeéricos (a esquerda) e pictérico (a direita)
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Fonte: Souza e Wrobel (2017, p. 44 e 76, respectivamente).

Essa experiéncia fez com que os alunos-professores vivessem a formacdo e nédo
apenas recebessem passivamente informacdo. Em termos de conteddo, as edi¢Ges de LS
baseadas em problemas mal estruturados trouxeram diversidade de modos de raciocinar
matematicamente (SCK). Ndo exatamente em contetido especifico, mas vislumbrando e
ampliando possibilidades outras trazidas por diferentes membros. Foi valido, no caso do
Café com Leite, iniciar por atribuicdo de valores numéricos ou percentuais, coOmo apoio
inicial, mas todos sabiam que ndo poderiamos nos contentar com pouco, era preciso avangar
para solugcbes genéricas, 0 que ocorreu a partir da intensa colaboracdo entre 0s membros.

Em termos pedagdgicos, o Grupo planejou o uso da lousa (em japonés, a organizacao
e disposicdo da produgéo de conhecimentos da aula na lousa é nomeada por bansho) e viveu
as dificuldades de formulacdo de questionamentos (em japonés, a conducdo de aulas por
questionamentos € nomeada de hatsumon) como principal conducdo do raciocinio e de
respostas as reagoes e investidas dos alunos. Perguntar “O que vocé entendeu?” para alunos,
dificilmente os leva a raciocinar. Ao contrario, perguntar “Quais sdo os dados do problema?”
e “O que se quer como resposta?”’ ajuda muito mais. Além disso, os protocolos dos
professores demonstraram exercicio de auto policiamento para ndo responderem as proprias
perguntas em sala de aula.

Sabiamos que deveriamos reservar momentos finais da aula para a sintese pelos

alunos (em japonés, neriage significa a sintese da aprendizagem dos alunos ao final de uma
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aula), mas esse item foi precariamente levado a efeito, pois o tempo de aula foi insuficiente.

Em outras palavras, o controle do tempo de aula para as a¢6es ndo foi bem conduzido pelo
Grupo. Faltou experiéncia!

A resolugdo de problemas ndo foi abandonada em edic6es sobre algum contetdo
especifico, mas imersa em atividades que priorizassem alguma matematica especifica. O uso
de problemas ou de situagdes problemas ndo foram explicitamente e formalmente dispostos
como nas oito edi¢cbes com problemas mal estruturados, mas sempre estiveram presentes,
como defendem autores e educadores japoneses (SHIMIZU, 1996; ISODA; OLFOS, 2009).
Os LS sobre area e perimetro (MELLO; SOUZA; WROBEL, 2022), operacao de divisdo
(CAMPOS et al., 2021), volume (WANDERLEY; SOUZA, 2020), fracdes (AMARAL,
2021; AMARAL; SOUZA; POWELL, 2021) e matematica na Astronomia (MENEGHEL
et al., no prelo) sdo exemplos.

Especificamente os LS sobre area, perimetro e volume contaram com aprendizagens
originadas de artigos cientificos e dissertacdes (em japonés, kyozaikenkyu tem a ver com
estudo do material para a aula, de modo amplo) que ensinaram que esses temas deveriam
seguir uma sequéncia de ensino por comparacdo, medicdo e producdo (MELLO, 2018;
WANDERLEY, 2019) (KMT). Curiosamente, o aprofundamento no estudo do contetdo
veio a reboque da pedagogia do tema. Em outras palavras, a compreensdo dos contetdos
ocorreu com a aprendizagem de suas pedagogias (KCT). Essa experiéncia deixa a mensagem
de que um LS ndo é engessado ou necessariamente sequencial em seus insumos, mas
podendo acontecer de diferentes modos, desde que haja aprendizagem de conteldos
curriculares e de sua préatica de ensino. Mais ainda, LS néo dissocia a experiéncia formativa
(que lhe ¢ nuclear), da investigativa (o professor se torna um “pesquisador de aulas” e issO
é diferente de como geralmente é concebido um professor-pesquisador pela comunidade
cientifica da Educac&o).

No caso do LS sobre &rea e perimetro (MELLO; SOUZA; WROBEL, 2022), 0 Grupo
aprendeu a compara-los por unidades de medida ndo padronizadas (e.g., 0 quadradinho do
geoplano como unidade de area e o lado desse quadradinho como unidade de comprimento;
uso de barbantes coloridos, etc.). Houve entendimento da inexisténcia de relagdes de
dependéncia entre areas e perimetros e ampliaram compreensdes sobre esses conceitos para
poligonos nédo retangulares. Nessa esteira, também houve nesse LS o desenvolvimento do
common content knowledge (CCK) no processo formativo dos professores. Para o LS de

volume, as principais apreensdes matematicas foram sobre discernimento dos conceitos de
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capacidade e volume, e o conceito de volume associado ao de massa, area e densidade
(WANDERLEY; SOUZA, 2020). Ambos LS proporcionaram alargamento do
conhecimento especializado, principalmente. Destacamos, também, que o LS de area e
perimetro e o de volume sédo exemplos de formacdes de professores desenvolvidas pelo
grupo Colabora que proporcionaram o desenvolvimento do conhecimento que Carrilho-
Yafiez et al. (2018) definem como Knowledge of Topics (KoT).

O LS sobre divisdo (CAMPOS et al., 2021) nasceu da constatacdo de uma professora
do ensino médio brasileiro sobre a incompreensdo da operacéo de divisdo de seus alunos.
Ademais, o repertdrio da professora estava restrito a um unico modo “telegrafico” de ensinar.
Os membros do Colabora, inicialmente, também ndo apresentaram alternativas para aquela
aprendizagem. Esses fatos motivaram a realizacdo de uma formacdo em LS, que ndo so
proporcionou momentos de discussdo e aprendizado sobre divisdo, mas uma formacao de
professores em que foi possivel discutir o horizon content knowledge (BALL; THAMES;
PHELPS, 2008). No comeco, todos se debrucaram sobre materiais cientificos que versavam
sobre o tema para alimentar debates no Grupo. Paralelamente, uma professora solicitou que
cada membro, individualmente, dividisse 540 por 12. Os diferentes modos de operar
muniram o Grupo de estratégias diversificadas a serem oferecidas aos alunos (KFLM). Esses
modos, reunidos as indicagdes de artigos cientificos, foram nominados e adotados pelo
Grupo como: algoritmo padronizado, aproximacao regressiva, aproximacgado progressiva,
decomposicdo e método americano. Depois disso, 0 Grupo elaborou quatro problemas que
explorassem: (1) Dividendo e divisor com nimeros naturais e sem zero no quociente; (2) um
zero no quociente; (3) dois zeros no quociente; (4) um ndmero ndo inteiro no quociente e
virgula seguida de um zero. Esses quatro modos de divisdo ndo foram aleatdérios, mas
emersos de um diagnostico realizado pela professora regular daqueles alunos.

Particularmente, o estudo com fragdes (AMARAL, 2021; AMARAL; SOUZA,
POWELL, 2021) foi recorrentemente trazido as discussées no Grupo (e fora dele), pela
importancia e capilaridade que o tema possui na Matemética e em outras Ciéncias.
Tradicionalmente aprendemos a pensar nas fragdes singularmente como divisdo em partes
iguais, ou seja, em uma perspectiva parte-todo (KPM). O Grupo aprendeu que essa
singularidade € fragil para apreensao do conceito de modo amplo, gerando equivocos (e.g.,
alunos sdo flagrados declarando 5/7 = 3/4 + 2/3) que impactam, por exemplo, na
compreensdo de fracBes improprias (e.g., alunos entendem que a quantidade de partes deve
ser sempre menor que a quantidade total de partes), na comparacgéo de fracGes (e.g., alunos

declaram 3/5 < 3/8 porque 5<8) e em operacgdes aritméticas sem compreensao de seus
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algoritmos (e.g., alunos memorizam o algoritmo da diviséo de fragcdes sem compreendé-lo).
Todas essas questBes reafirmam quanto em um processo formativo de professores é
necessaria apropriacdo do specialized content knowledge (SCK). Nesse tema, Ball, Thames
e Phelps (2008) destacam como conhecimentos necessarios aos professores e que foram
objeto de discussao e busca por respostas: “Por que conservamos a primeira fragdo e
multiplicamos pelo inverso da segunda para dividirmos fragdes?”, “Como comparar fragdes
com denominadores e numeradores diferentes?”. No LS de fracbes houve muito
investimento dos professores em estudos para construcdo e (re)construcao de conceitos,
reforcando o que Carrillo-Yafiez et al. (2018) definem como conhecimento necessario ao
professor — Knowledge of Practices in Mathematics (KPM).

Estudos (kyozaikenkyu) no Colabora mostraram que alunos aproveitam o conceito de
magnitude dos numeros naturais e o aplicam no campo dos ndmeros racionais
indiscriminadamente, ou seja, empregam conceitos e propriedades dos naturais nos racionais
(KMT). Durante o LS sobre fragdes, os professores ampliaram o knowledge of content and
students (KCS), a partir de reflexdes conjuntas e com apoio do professor e pesquisador
Arthur Powell, que atuou como um shidosha (shidosha, em japonés, que dizer pessoa
experiente no conteido e na pratica de ensino de algum contetdo curricular, no nosso caso,
de fracOes). O Grupo aprendeu a trabalhar o conceito de fragédo pela perspectiva de medicao,
cuja nocdo remete a ontologia das fracbes como um problema de medir quantidades, que é
a comparacdo multiplicativa de pares de magnitudes. A perspectiva de medicdo possui
ontologia diferente da construcdo histérica de parte-todo, ndo oferecendo as dividas e
equivocos que apresentamos nesse tema.

Em termos pedagogicos, o Grupo trabalhou com as barras de Cuisenaire no LS de
fracdes — um meio que se mostrou relevante no processo formativo de professores como
aprimoramento do knowledge of content and teaching (KCT). As mesmas a¢des poderiam
ter sido realizadas com outros recursos (e.g., barbantes, tiras de papel, etc.). Como ilustracao,
a Figura 4a apresenta as barras; a Figura 4b esboca relagOes da fragdo 1/2 pela perspectiva
de medicdo e, a Figura 4c retrata a passagem natural das fragdes proprias para improprias —
1/5, 3/5 e 7/5.
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Figura 4 - (a) Barras de Cuisenaire; (b) Relagdes de 1/2 medidas com as barras de

Cuisenaire; (c) Passagem de fracdes proprias para impréprias

(a) (b) (©)

aﬂfﬂ | 18

Fonte: Amaral (2021, p. 31, 36 e 58, respectivamente).

A comparagdo de fragdes com numeradores e denominadores diferentes também é
facilitada pela perspectiva de medigdo, oferecendo entendimento de propriedades
particulares para os nimeros racionais em relacdo aos numeros naturais. A Figura 5 eshoca
a comparacdo das magnitudes das fracbes 4/6 e 5/9 pelo entendimento de 12/18 e 10/18.
Observe o leitor que esse modo de conceber fracdes favorece entendimento de que 4/6 é
maior do que 5/9, embora 6 seja menor do que 9.

Figura 5 — Comparacao das magnitudes das fracdes 4/6 e 5/9
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*Fonte: Amaral (2021, p. 48),

Toda a pedagogia para construcdo de conceitos que envolvem fracdes pela
perspectiva de medicdo pode ser trabalhada pela abordagem 4A-Instructional Model de
autoria do Prof. Powell que inspiraram o planejamento de aulas nesse contetdo pelos
professores durante o kyozaikenkyu. O 4A-Instructional Model retine quatro agdes: Atuais,
Virtuais, Escritas, Formalizadas. Embora haja um sequenciamento das quatro fases, é

possivel, e provavel, que elas ndo ocorram de modo linear, a depender do dominio dos alunos

em cada fase.
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Em suma, o LS sobre fragdes levou membros do Colabora a reverem seus
conhecimentos matematicos no tema e a redesenharem suas praticas de ensino. O Grupo
demonstrou convencimento sobre a refutacdo da singularidade e introducdo do estudo de
fracOes pela perspectiva parte-todo. Houve, igualmente, constatagdo de limitagdes nesse
tema, levando-os ao alargamento de suas concepgdes (KFLM). Esses fatos foram facilitados,
principalmente, pelo estudo do material (kyozaikenkyu), que congrega aprendizagem
profunda sobre um tema e, pela atuacdo e acompanhamento indiscutiveis do shidosha. A
essa altura, o Grupo se encontrava mais confiante e alerta em atender aos pilares do LS
genuinamente japonés, para além do ciclo planejamento-execucao-reflex&o.

Por fim, o LS de matemética na Astronomia, na verdade, ndo foi motivado
inicialmente por qualquer dificuldade relatada de ensino ou aprendizagem de conteddo
curricular matematico ou pedagogico. O impulso inicial veio com a constatacdo de uma
professora de Biologia que ministrava aulas de Ciéncias no sexto ano do ensino fundamental
brasileiro. A professora argumentava que o ensino de Astronomia vinha sendo denunciado
por pesquisadores como precario por caréncia epistemoldgica e(ou) pela préatica equivocada
em aulas, justificados principalmente pela inexisténcia ou falhas na formacéo de professores,
ou por erros conceituais em livros didaticos — recurso frequentemente utilizado como
orientador de planejamentos de aulas por professores (WATANABE; LO; SON, 2017;
SCHEFFER; POWELL, 2019). Essa argumentacdo foi constatada na literatura cientifica
especifica (e.g., LANGHI; NARDI, 2005; LANGHI, 2009; PINTO; SILVA; SILVA, 2018,
CANALLE; TREVISAN; LATTARI, 1997), ao lado de dificuldades de ensino apresentadas
por aquela professora. Dessas dificuldades nasceram justificativas para desenvolvimento de
um LS com objetivo inaugural de planejar aulas para ensino do Movimento de Rotacdo da
Terra.

A caréncia de conhecimentos veiculados em licenciaturas remete, por vezes,
professores ao uso de ideias sobre algum fendémeno natural concebidas do senso comum
(LANGHI; NARDI, 2005; LANGHI, 2009; TEODORO, 2000) emersas de crencas
sustentadas pelo meio ndo-cientifico e incorporadas em aulas do ensino basico. As ideias
mais comuns consideram a Terra como centro do Universo; associam a existéncia da Lua
apenas durante a noite; justificam as estagdes do ano unicamente pela distancia da Terra em
relacdo ao Sol; alegam que as fases da Lua sdo resultados de eclipses lunares semanais e;
compreendem equivocadamente o movimento das estrelas. Essa conjuntura deixa espago

para professores se basearem em argumentos ndo-cientificos para o ensino de Astronomia
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gue depende, muitas vezes, de conceitos matematicos que apoiem conhecimentos
cientificos.

Os primeiros encontros para planejamento com nove professores — cinco de
Matematica e quatro de Ciéncias — logo demandaram conhecimentos matematicos — no¢oes
de &ngulo, rotacéo, translacdo, didametro, direcdo, sentido, referencial, movimento aparente,
escala de grandezas, circunferéncia, elipse, etc. Foi assim que dentro de um LS sobre
Ciéncias, houve uma indispensavel particdo para planejamento de ensino de objetos
matematicos no contexto da Astronomia.

Embora esses temas parecessem triviais para os cinco professores de Matematica,
ensina-los a luz de objetos da Astronomia causou impactos que demandaram muito estudo
e esforco do Grupo. N&o era o caso de meramente explicar a matematica, mas de inseri-la
como importante parte das explicacGes em meio aos estudos de Ciéncias, e, por essa razdo,
a compreensdo de conteldos da Astronomia eram essenciais. Além disso, o Grupo deveria
considerar que as aulas estavam voltadas para alunos que ndo possuiam bagagem anterior
de objetos matematicos e astrondmicos (KFLM), a despeito do que indicavam documentos
normativos educacionais brasileiros utilizados pela escola da professora de Ciéncias. Nao
bastassem essas prerrogativas, todo o ensino deveria ser desenhado para aulas a distancia,
por imposic¢do da pandemia de Covid-19. Em suma, durante o estudo do material no LS
(kyozaikenkyu), os professores deveriam estudar como ensinar conteldos matematicos a
distdncia para explicar ideias da Astronomia para alunos que ndo dispunham de pré-
requisitos e que apresentavam concepg¢des do senso comum acerca do Universo (KMT).

O Grupo desde cedo constatou em livros didaticos uso inadequado de imagens para
explicar ideias da matematica aplicadas na Astronomia (KMT). O estudo de Astronomia
pode (e deve) empregar representacdes visuais como aliadas para ensino e compreensdo do
Universo. Essa estratégia, no entanto, requer atencdo quanto as representacdes para que 0S
beneficios ndo se transformem em prejuizos no conhecimento. Os professores observaram
que o sistema solar é usualmente visualizado em materiais pedagégicos (KMT) de modo
equivocado — o Sol no centro de um sistema cujos planetas giram ao seu redor em trajetorias
circulares e concéntricas (Figura 6a) -, entretanto, afirmam que as trajetorias dos planetas
sdo elipticas. Essa observacédo levou-os a explicar minimamente as diferencas entre orbitas
circulares e elipticas, passando por explicacfes de excentricidade e de localizagcdo do Sol
dentro do sistema planetario (KMLS). Além disso, os professores aprenderam que as

trajetérias elipticas tém excentricidades diversas e ndo estdo no mesmo plano. Apos as
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devidas explicacdes a respeito das ideias de circunferéncia, elipse, excentricidade e plano,

os professores desenharam a Figura 6b como exemplo do que estavam a dizer.

Figura 6 — Trajetoria circular e elipticas dos planetas ao redor do Sol
(@ (b)

Sistema Solar

Fonte: Acervo das autoras, 2023.

Outros desafios foram compulsérios para planejamento de aulas para construcao das
ideias de direcdo, sentido, referencial e movimento aparente, que tangenciavam nocoes de
algebra linear — vetores (KMLS). Esses conceitos integrariam algo bem mais desafiador — o
ensino de angulo no espaco tridimensional. Como ensinar angulo de inclinacdo do eixo
imaginario da Terra em relagdo ao Sol? Apos extensos debates e visando a desenvolver a
ideia em vez de declarar a informacdo, o Grupo decidiu pela elaboracdo de uma videoaula
que ensinaria 0 uso de um transferidor. A partir de alguns debates, os professores
imaginaram que os alunos estariam aptos a compreender explicacdes sobre o angulo de
inclinacdo do eixo imaginario de rotacdo da Terra (Figura 7a) com auxilio de um transferidor
(Figura 7b). As ideias apresentadas nas Figuras “7a” e “7b”, permitiram a constru¢do da

nocdo espacial do angulo que esté apresentada na Figura “7¢”.

Figura 7 — Imagens extraidas de partes da videoaula sobre o angulo de inclinagdo do eixo
imagindrio de rotacdo da Terra em relacdo ao Sol.

(@) (b) (©

Eixo inclinado da Terra

Eixo sem inclinacao

Fonte: Acervo das autoras, 2023.
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O planejamento também deveria conter estudo sobre as constelagbes por meio de
mapas celestes. O kyozaikenkyu oportunizou aos professores conhecer que as constelacfes
sao “vistas” de modo particular por povos diferentes, principalmente porque: (1) estdo em
hemisférios diferentes e(ou), (2) ainda que estejam no mesmo hemisfério, “organizam” ou
agrupam as estrelas de modo diverso (KMT). Por exemplo, a disposi¢do de trés estrelas
assume perspectivas diferentes para observadores em localizagbes diversas na Terra. Na
Figura 8, o observador “A” vé trés estrelas e o observador “B” vé apenas uma.

Assim, as estrelas que formam a constelacdo do Cruzeiro do Sul no Brasil, ndo
necessariamente sdo do mesmo modo vistas por pessoas em outras localizagdes, a exemplo
dos chineses. Esse tema foi aprofundado no kyozaikenkyu, mas os professores decidiram que
0 mais indicado para 0 momento era explorar as principais constelacdes adotadas pelo meio
cientifico brasileiro — Cruzeiro do Sul, Hydra, Escorpido e Coroa Austral — uma vez que o
objetivo era o de ensinar os alunos a identificar estrelas e constelagbes no céu, em
determinado dia e localizag¢ao na Terra, a partir da “leitura” em um mapa celeste, e ndo o de
conhecer as diferentes constelagcdes adotadas por pessoas em outras localidades (KMT).

Figura 8 — Perspectivas diversas para observacdo de trés estrelas

Fonte: Acervo das autoras, 2023.

Enfim, muito mais do que planejar aulas para desenvolvimento de nogdes da
Astronomia, os professores deveriam ter atencdo a construgdo de nogbes matematicas que
iriam impactar em estudos futuros na disciplina de Matematica ou outras. Esses foram
exemplos de desafios enfrentados pelo Grupo, que apontaram limitagdes de conhecimentos
(matematicos e astrondémicos) vencidos colaborativamente em um kyozaikenkyu e que

esperamos ser gatilho para outras mais robustas e criativas.
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A guisa de conclusdo

Em uma época em que tantas politicas educacionais falham em
reconhecer e estimular a capacidade de os professores
melhorarem o ensino, nos sentimos enormemente gratas pelo
aprendizado que as licdes da comunidade de Lesson Study nos
trouxeram.

(Catherine Lewis e Jacqueline Hurd)

A presente investigacdo foi apoiada em teorias que versam sobre a formacédo de
professores, nomeadamente em autores como Shulman (1986), Ball, Thames e Phelps
(2008), Hill et al. (2008), Hill et al. (2011) e Carrillo-Yafiez et al. (2018). A partir dessas
teorias foi possivel identificar apropriacdo de conceitos matematicos pelos membros do
Colabora, a exemplo de fragdes pela perspectiva de medicdo, de volume associado aos
conceitos de massa, area e densidade e, inexisténcia de relacGes de dependéncia entre areas
e perimetros. De modo geral, foram refinados entendimentos sobre problemas matematicos
considerados mal estruturados, conceitos matematicos aplicados a Astronomia e
aprimoramento das diferencas entre as propriedades matematicas de nimeros naturais em
relagdo aos racionais. O Grupo refutou estudos de fragcdes baseados singularmente na
perspectiva parte-todo.

Em termos pedagdgicos, foram constatadas contribuicdes dos LS para ensino de
todos os contetidos matematicos, sobretudo a diversificacdo de estratégias para a divisdo, o
modo de calcular angulos entre figuras espaciais e planejamentos apoiados no 4A-
Instructional Model para as fragdes. Além disso, a resolucdo de problemas passou a ser mais
do que uma atividade complementar, sendo concebida como promotora para construcéo de
nocBes matematicas.

Em relacdo aos insumos do LS, embora todos tenham de algum modo contribuido
para inaugurar nova maneira de ver e conceber conteddos matematicos e pedagdgicos,
alguns necessitam maior tempo de maturacao: (1) O hatsumon ndo é trivial. Professores
estdo habituados a questionar alunos e responderem aos proprios questionamentos. H4 uma
ansiedade que exige atencdo ao tempo e ritmo de quem esta a aprender, seja aluno ou
professor, se constituindo como um desafio; (2) A limitada experiéncia com planejamentos
em LS prejudicam o controle do tempo de aula e, com isso, o neriage pode ficar sem ser
desenvolvido; (3) A diversificacdo de estratégias promoveu alargamento da aprendizagem
de conteudos curriculares e pedagogicos, sobretudo no LS sobre o problema do Café com
Leite e no LS sobre a operacédo de divisdo; (4) O bansho é um desafio, pois toda a producéao

de conhecimento da aula deve estar registrada na lousa para que os alunos tenham
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oportunidade de expandir seus modos de conceberem o mesmo problema ou objeto.
Ademais, vale incluir no rol de beneficios do LS para a formacdo de professores a
colaboracédo entre os participantes, a postura de professor como pesquisador de aulas e a
busca por pessoas que atuem como shidosha. De modo especial, o kyozaikenkyu retne
muitos desses insumos, marcando a singularidade de um LS genuinamente japonés frente a
quaisquer iniciativas que o concebam como o simples planejar-aplicar-refletir aulas.

E notdria a importancia de discussdes sobre temas matematicos na perspectiva de
formacdes de professores de matematica, bem como a relevancia de conhecimentos de
docentes em processos formativos, inclusive com possiveis impactos para a comunidade de

educadores matematicos.
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