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Abstract

The article aims to explore the implementation of Lesson Study in Chile,
highlighting its challenges and adaptations in a non-Japanese cultural
context. The research was conducted through a semi-structured interview
with Professor and researcher Dr. Arturo Mena Lorca, a renowned specialist
in Mathematics Education, who actively participated in the introduction of
this methodology in his country. The tone of the interview lies in
understanding how Lesson Study, a collaborative professional development
practice originating in Japan, was adapted and applied in Chilean school
environments, with a focus on improving mathematics teaching and,
consequently, on the learning of elementary school students. The
theoretical framework is based on the principles of Lesson Study and
theories of collaborative and reflective education. The methodology was
qualitative, with the main variables expressed in the cultural, pedagogical,

and structural challenges faced when introducing Lesson Study outside
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Japan. The main results show that, although there are cultural and
structural barriers, the adaptation of Lesson Study in Chile has had a
positive impact on teaching practice and mathematics learning. The
collaborative involvement of teachers enabled critical reflection on their
teaching practices, promoting a greater connection between theory and
practice in teaching. Additionally, the methodology proved effective in
developing cognitive skills and fostering a more dynamic and participatory
teaching environment. We conclude that Lesson Study, when adjusted to
local realities, can be a powerful means for professional development and
teaching improvement, with the potential to transform pedagogical praxis
in diverse school contexts.

Keywords: Lesson study, Mathematics education, Chile, Professional

development, Teacher collaboration.

Resumen

El articulo tiene como objetivo explorar la implementacion del Lesson Study
en Chile, destacando sus desafios y adaptaciones en un contexto cultural
no japonés. La investigacion se realizd a través de una entrevista
semiestructurada con el profesor e investigador Dr. Arturo Mena Lorca,
reconocido especialista en Educacién Matematica, quien participd
activamente en la introduccién de esta metodologia en su pais. El tono de
la entrevista radica en conocer cdémo el Lesson Study, una practica
colaborativa de desarrollo profesional originaria de Japén, fue adaptada vy
aplicada en entornos escolares chilenos, con un enfoque en la mejora de la
ensefianza de las matematicas y, en consecuencia, en el aprendizaje de los
estudiantes de educacién basica. El marco tedrico se basa en los principios
del Lesson Study y en teorias de educacion colaborativa y reflexiva. La
metodologia fue cualitativa, con las principales variables expresadas en los
desafios culturales, pedagdgicos y estructurales enfrentados para la
introduccién del Lesson Study fuera de Japon. Los principales resultados
apuntan a que, aunque existen barreras culturales y estructurales, la

adaptacién del Lesson Study en Chile ha mostrado un impacto positivo en
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la practica docente y en el aprendizaje de las matematicas. La implicacion
colaborativa de los docentes permitid una reflexion critica sobre sus
practicas, promoviendo una mayor conexion entre la teoria y la practica en
la enseflanza. Ademas, la metodologia demostré ser eficaz para desarrollar
habilidades cognitivas y fomentar un ambiente de ensefianza mas dinamico
y participativo. Concluimos que el Lesson Study, cuando se ajusta a las
realidades locales, puede ser un medio potente para el desarrollo
profesional y la mejora de la ensefianza, con la fuerza para transformar las
praxis pedagdgicas en diversos contextos escolares.

Palabras clave: Lesson Study, Educacién matematica, Chile,

Desarrollo profesional, Colaboracién docente.

Résumeé

Cet article vise a explorer la mise en ceuvre du Lesson Study au Chili, en
soulignant ses défis et adaptations dans un contexte culturel non japonais.
La recherche a été réalisée a travers une interview semi-structurée avec le
professeur et chercheur Dr Arturo Mena Lorca, spécialiste reconnu en
éducation mathématique, qui a participé activement a l'introduction de
cette méthodologie dans son pays. L'objectif de l'interview est de
comprendre comment le Lesson Study, une pratique collaborative de
développement professionnel originaire du Japon, a été adapté et appliqué
dans les environnements scolaires chiliens, en mettant l'accent sur
I'amélioration de I'enseignement des mathématiques et, par conséquent,
sur l'apprentissage des éleves du primaire. Le cadre théorique repose sur
les principes du Lesson Study et les théories de I'éducation collaborative et
réflexive. La méthodologie est qualitative, avec les principales variables
exprimées dans les défis culturels, pédagogiques et structurels rencontrés
lors de lintroduction du Lesson Study hors du Japon. Les principaux
résultats montrent que, bien qu'il existe des barrieres culturelles et
structurelles, I'adaptation du Lesson Study au Chili a eu un impact positif
sur la pratique enseignante et I'apprentissage des mathématiques.

L'implication collaborative des enseignants a permis une réflexion critique
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sur leurs pratiques pédagogiques, favorisant une meilleure connexion entre
théorie et pratique dans l'enseignement. De plus, la méthodologie s'est
révélée efficace pour développer des compétences cognitives et favoriser
un environnement d'apprentissage plus dynamique et participatif. Nous
concluons que le Lesson Study, lorsqu'il est ajusté aux réalités locales, peut
étre un puissant moyen de développement professionnel et d'amélioration
de Il'enseignement, avec le potentiel de transformer les pratiques
pédagogiques dans divers contextes scolaires.

Mots-clés : Lesson study, Education mathématique, Chili,

Développement professionnel, Collaboration enseignante.

Resumo

O artigo tem como objetivo explorar a implementacao do Lesson Study no
Chile, destacando seus desafios e adaptagdes em um contexto cultural nao-
japonés. A pesquisa foi realizada por meio de uma entrevista
semiestruturada com professor e pesquisador Dr. Arturo Mena Lorca,
renomado especialista em Educacdao Matematica, que participou ativamente
na introducdao dessa metodologia em seu pais. A ténica da entrevista reside
em conhecer como o Lesson Study, uma pratica colaborativa de
desenvolvimento profissional originaria do Japao, foi adaptado e aplicado
em ambientes escolares chilenos, com foco na melhoria do ensino de
matematica e, consequentemente, na aprendizagem de alunos do ensino
basico. O referencial tedrico baseia-se nos principios do Lesson Study e em
teorias de educacao colaborativa e reflexiva. A metodologia foi qualitativa,
com principais variaveis expressas nos desafios culturais, pedagogicos e
estruturais enfrentados para introducao do Lesson Study fora do Japao. Os
principais resultados apontam que, embora existam barreiras culturais e
estruturais, a adaptacao do Lesson Study no Chile tem mostrado impacto
positivo sobre a pratica docente e para aprendizagem da matematica. O
envolvimento colaborativo dos professores possibilitou uma reflexao critica
sobre suas praticas docentes, promovendo maior conexdo entre teoria e

pratica no ensino. Além disso, a metodologia revelou-se eficaz para
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desenvolver habilidades cognitivas e fomentar um ambiente de ensino mais
dindmico e participativo. Concluimos que o Lesson Study, quando ajustado
as realidades locais, pode ser um meio potente para desenvolvimento
profissional e de melhoria do ensino, com forca para transformar praxis
pedagdgicas em diversos contextos escolares.

Palavras-chave: Lesson study, Educacdao matematica, Chile,

Desenvolvimento profissional, Colaboracao docente.
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Lesson Study in Chile: interview with Prof. Dr. Arturo Mena Lorca

Lesson Study (- Jugyo-kenkyu in Japanese, Study of Classes) is a
form of continuous professional development conducted in schools in Japan
in which teachers work collaboratively to plan, observe, analyze and perfect
classes stemming from a specific teaching or learning demand. From a
theoretical point of view, this approach is based on collaboration between
teachers and a systematic reflection about teaching practices and their
continuous improvement, hence becoming a cyclical and contextualized
process of professional development (Lewis; Perry; Murata, 2006). The
method has inspired educators outside of Japan after the observation of
results seen in student learning in Japanese basic education. Nevertheless,
the widespread dissemination of Lesson Study by non-Japanese instructors
is not a trivial matter, nor can it be reduced to a mere importation of a
modus operandi because of crucial cultural issues that differentiate the ways
of life in several countries.

The aim of this article is to analyze and understand the
implementation of Lesson Study in school contexts outside of Japan,
particularly in Chile, from the perspective of an researcher that is
experienced in both settings. To carry this out, we adopted a qualitative
methodological approach of an exploratory character, based on a semi-
structured interview (Bogdan; Siklen, 1994). With this in mind, it is
important to understand how Lesson Study has been implemented in school
contexts outside of Japan, specifically in Chile, from the perspective of
someone who has experienced these circumstances in basic (in Japan) and
secondary (outside of Japan) education environments. Professor and
Researcher Arturo Mena Lorca is this person, recognized as a specialist in
the field of Mathematics Education and with a career that stands out for its
impact internationally. His experience as a visiting professor at Tsukuba
University, Japan, led him to expand his knowledge about Lesson Study,
particularly in relation to its historical emergence and dynamic application

in Japanese schools.
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Our main interest - that of the professors and researchers Thais Elisa
A. Pacheco, a PhD student in Mathematics Education, and Maria Alice V. F.
de Souza, PhD in Mathematics Education— is to bring to light an
understanding of Lesson Study that is often overlooked by researchers
when they present the well-known cycle of planning-implementation-
reflection, but whose underlying essence can illuminate further research
about this Japanese form of teacher training. The interview below has a
semi structured configuration, done online, on November 11, 2024, and
encompassed principally Japanese and Chilean historical, cultural and
didactic-pedagogical aspects that help in understanding Lesson Study more

deeply.
Interview

Thais Elisa A. Pacheco, PhD student in Mathematics Education, and Maria
Alice V. F. de Souza, PhD in Mathematics Education: Professor Mena Lorca,
we would like to thank you for answering so promptly. Our intent is to
expand knowledge about the history and dynamics of Lesson Study in Japan
and Chile and contribute to the community of researchers and teachers
interested in this subject. What can you tell us about the emergence of

Lesson Study throughout the different periods of time in Japan?

AML: Thank you for the invitation. I will start with the first image (Figure 1)
a picture from around 1868, a time in which the person on the right,
Emperor Mutsuhito Meiji, opened Japan to the world. This opening not only
included the Western World but also countries such as Korea and China
from which Japan had been isolated since approximately the beginning of

the 17% century.
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Figure 1

Emperor Mutsushito Meiji, who opened Japan to the world

Soon after, we have the Meiji Restoration, in which the emperor faced
the samurai. This is a photo of the samurai of that time (Figure 2). This a

real photo which shows the type of struggle that arose at the time.

Figure 2

Samurai who fought against Emperor Meiji

In the 1868 ceremony, as seen in the image (Figure 3), Japan began

to open up to the world.
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Figure 3

Meiji Restoration

Experts from other countries were invited to Japan. As can be seen in
the image (Figure 4), both westerners and experts from nearby regions

were included.

Figure 4

People from West and East that came from other countries

Young Japanese people were also sent abroad to study - this (Figure
5) is a photo of some of them - they were sent abroad to take up different

professions, Engineering and such.
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Figure 5

Young Japanese sent abroad

When the Japanese who had gone abroad came back, they realized
that students abroad did not study in the traditional Japanese manner. In
Japan, a student, whether a young person or a girl who wanted to learn
how to read, would go to a temple. There was no word for “school”, only
the expression tera-koya (children’s temple), as can be seen here (Figure

6) with individual lessons in the temple.

Figure 6
Children studying in a temple individually

On the other hand, abroad, educational systems presented massive

classes in which several students were taught simultaneously. What I mean
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is that they did not know that you could set up classes that way (Figure 7),
with more than one person. And here (Figure 7), you can see the picture of

a more recent class.

Figure 7

A class with two students

E Here (Figure 8), we have what corresponded to the former Ministry
of Education where teaching in Japan was organized. One of the fist people
who had the position of what today we call the Secretary or Minister of
Education was Jigoro Kano, the very same person who created Judo, the
martial art. In the next image (Figure 9), we have a children’s school during

the same period of time.
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Figure 8

Ministry of Education in those times

Figure 9

A children’s school at that time

This (Figure 9) is a school that was built at the end of the 19t century
in Japan. At the end of the 19t century, the Japanese that had traveled
abroad came back with ideas about education that they had witnessed in
other countries, such as the concept of teaching several students at the

same time (Figure 10).
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Figure 10

Copying Western classes

(

They began to copy what they had learned on their travels, building
schools that adopted the western style that they had seen. This image

(Figure 11) shows a school of that time, following the western model.

Figure 11

A school that followed a western model
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There is also (Figure 12) a text book in English at the right and a
translation into Japanese that tells the story of a baseball game, a sport

Japanese children were probably not familiar with.

Figure 12

The story of a baseball game in Japanese and English
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School has now combined western and Japanese practices. The
Ministry of Education at the time, not really knowing much about these
new methods, trusted the teachers to adapt and develop these
educational approaches. Soon, the system became more Japanese and,
for example the children sat down in a way that corresponds more to how

it is done in their culture.
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Figure 13
A more Japanese practice, where children sit down as it is done in their

culture

The teachers took on the responsibility creatively and began to
implement more interactive teaching methods, including activities outdoors
and more participative approaches instead of traditional teaching. Here
(Figure 14), we can observe a Japanese class in which the children
participate actively in their learning instead of being taught the traditional
way. The teachers became responsible for teaching and had children work

in small group, which, as you know, is how it is done in Lesson Study.
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Figure 14
Children in small groups, actively participating in learning
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In this picture (Figure 15) you can see a class being given outside, in

the yard, as suggested by the image.
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Figure 15

Class outside the classroom, with lots of freedom.

However, many parents were not completely on board with all this,
since often children were destined to help in farming (Figure 16) or take
care of younger siblings (Figure 17). That is why the parents, for example,

burned down the school seen in (Figure 18).
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Figure 16

Family farming

Figure 17

Family farming
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Figure 18

A school that was burned down by parents

So, what I would like to show here is a far-reaching phenomenon, one
that faced resistance from many sectors, samurais, peasants, etc., but that
pushes through with some originality. Authors of that period were read,
educators such as John Dewey, but teachers followed their own path. It is
interesting to see that this all begins in 1868, a time in which, for example,
our countries already had universities. Well, now let’s go to the questions,

please.

TP & MS - Lesson Study has been broadly recognized for promoting
pedagogical reflection and continuous fine-tuning of educators. What are
the main challenges you encountered when adapting Lesson Study to the

Chilean educational context?

AML - LS is Japanese; hence it is at quite a cultural distance. And, well, this
is something we have come against. However, as I will try to show further
on, this is not a huge problem, in reality. Lesson Study can be found all over
the world. In fact, there is a World Association of Lesson Study, WALS, that
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has demonstrated that a Japanese culture, which is ordered and disciplined,
is not essential to benefit from the system. On the other hand, in our
country, as in other Latin American countries that I could observe, there is
a tendency in Mathematics teaching which consists of facilitating the
learning of the subject by using mnemonic methods that do not address the
issue itself. The fact is that the teachers try to teach the subject even
though the children do not understand it. In the end, when there is a serious
issue with Mathematics, the tendency is to avoid it. For example, here and
in other parts of the Spanish-speaking world, when subtraction is taught,
we talk about “borrowing from a friend”. This type of memory recourse
averts you from the mathematic object. Also, there is an idea that learning
mathematics consists of accumulating information that may one day be
useful, which probably will never happen and, even if it does, the matter at
hand will not be remembered. A large number of teachers in Chile think that
teaching Mathematics consists of teaching calculations, in other words,
simple algorithms which, in themselves, do not give us a good idea of what
Mathematics can offer to the contemporary world and why we need it.
Another resistance I have observed is that the classes belong to “the
teachers”. A teacher can say: “In my class, no one comes in, it's my class”,
which is kind of unpleasant. When it comes to these subjects, the classes
are seen as the property of the teachers. Another thing which has an
influence on the educational culture in Chile and affects the introduction of
Lesson Study in our case, is the existence of general exams, such as the
university selection exam (Prueba de Acceso a la Educaciéon Superior -
PAES) and the school education quality exam (Sistema de Medicion de la
Calidad de la Educacion - SIMCE). Normally, schools steer their studies
towards resolving these exams which makes the general objectives of
Lesson Study harder to reach. In addition, educational cultures are slow to
change and often react against incorporating new information. This is
unfortunate and, it seems, very frequent. Finally, something I will mention

further on is the issue of change in political power between groups on the
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left and those on the right in the country which leads to educational projects

lasting at most four years.

TP & MS - What led you to investigate Lesson Study in Mathematics
Education and how was this methodology/approach introduced initially in
Chile?

AML - Chile wanted to be a part of the OECD, the Organization for Economic
Cooperation and Development. As you know, this organization manages the
PISA evaluation (Program for International Student Assessment) and one
of the requirements introduced was that the country should apply this
assessment. Therefore, Chile began to apply assessments in 2000. It then
became clear that children around 14 years old did not present good results:
around 50% of these children were at level 1, the most basic level on the
scale, or did not even reach this level. This was a deplorable situation.
Hence, the OECD published a report (Report on Educational Policies: Chile)
on the educational system in Chile as part of the acceptance of the country
to the organization. The report gave some very serious and depressing
precedent information about education in Chile. The following year, the first
Global Forum on Education was held in the country, in 2005. On this
occasion, representatives of the Japanese Ministry of Education, Culture,
Sports, Science and Technology (MEXT) came and spoke to officials of the
Ministry of Education of Chile. An agreement between Chile and Japan was
established for programs for the improvement of teacher development
programs for basic education and, starting in 2006, several college
professors and members of the country’s center for teacher development
traveled to Japan for a 40-day training period in Tokyo at the Tsukuba
University, about one hour from Tokyo. In sum, in three consecutive years,
a total of 30 college professors from universities in the north, center and
some from the south of Chile, along with some employees from the Ministry
of Education (6 overall) attended one-month sessions in Tsukuba and
Tokyo. I went with the first group of this development program. The

purpose of the program was to solve some of the challenges in middle
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school basic education, meaning seventh and eighth grades, which
presented a number of problems in the country. The universities
represented there would give development classes for the teachers in the
system with the use of some elements from the Japanese system. This was
how Lesson Study was introduced into the country. I am sorry to say that
of the several universities (a dozen) that sent professors to Japan, funded
by Japan’s international cooperation assistance (JICA - Japan International
Cooperation Agency), only two continued to work with the issue. This is
very painful, sad and embarrassing. But this is how it was introduced in
Chile.

TP & MS - Have you observed any significant difference in the
implementation of Lesson Study in different regions and school contexts in
Chile?

AML - The thing is, in Chile, for now, we have only two sources. One is the
Catholic University of Maule, which I have mentioned, and is about 250
kilometers from Santiago; the other is our university, the Pontifical Catholic
University of Valparaiso (PUCV). These are the only sources and we have
been working a little differently. I will refer to our innovation. At the
Mathematics Institute, we have incorporated Lesson Study in all our
programs related to mathematics education: pedagogy, teacher training,
the Master’s program for Mathematics teaching (Didactica de la Matematica,
DM) and the doctorate in DM. As for me, from the very beginning, I have
been connected to the Tsukuba University. I was invited to work on an
English version (Japanese Lesson Study in Mathematics: its impact,
diversity and potential for educational improvement) of a Japanese book
Zudemiru Nihonno Sansu Sugaku Jyugyo-Kenkyu) about Lesson Study, and
a Spanish version to which we added ad hoc sections, which is what you
received (Isoda, Arcavi & Mena-Lorca, 2012). This work was carried out in
Tsukuba with Professor Masami Isoda. So, we have been very close to what
is going on in Japan. Soon after, I became part of an APEC program led by
Professor Isoda (APEC HRDWG Lesson Study Project in Mathematics). The
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project on which I have been working, and which I am still connected to,
soon had more colleagues who joined in. It began with class issues, which
was the focus of Lesson Study in many countries, from the southeast of
Asia, Thailand, Vietnam, China, Japan (Japan being the first, naturally) and
several other countries. In total, there are twenty-six countries involved in
this project which began by sharing Lesson Study in relation only to
mathematical problems. At a second moment, the project turned to
preparing for emergencies (APEC HRDWG Emergency Preparedness
Education: Learning from Experience, Science of Disasters, and Preparing
for the Future), with the awareness that, for example, in countries in
Southeast Asia and in our own over here in APEC, there are catastrophes
such as tsunamis, earthquakes, wildfires, hurricanes, tornados, avalanches,
volcanic eruptions and widespread flooding. This changed Lesson Study
allowing it to address studies with a use that went beyond the learning of
mathematics. In our case, for example, there were classes about a large
wildfire that happened in Valparaiso and a tsunami that killed many people
in an earthquake in 2011. The aim in these classes was not only to learn
Math, but also to connect some important aspects of school life. For
instance, with the pretext of learning math, we addressed some topics such
as the safe surfaces for Chilean children in a school in Valparaiso. In that
case, we also wanted children to know if that area was actually safe. The
project has changed a bit now, and I will talk about this later on. It is a
project that now includes what is taking place now in the world of
mathematics education. I will leave this to another question, if you don't

mind.

TP & MS - In your articles you mention several specific contributions of
Lesson Plan to the professional development of teachers. Which of these

contributions stand out, considering the research you have done until now?

AML - To answer this question, I will use the testimonies of our graduate
students, especially those in teaching, as well as other actions we have

carried out in the extreme north of the country, reaching Futaleufu, a region
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where the Chilean territory begins to break up into islands, in the region we
call Chiloé. Therefore, what I have here are not are not objective data
(statistical), rather, they are stories based on the testimony of our
graduates. Today, we have more than 400 students who graduated from
our teaching program since 2008 and all of them have been qualified to
lead Lesson Study (LS) in their schools. However, not all of them have been
able to apply it, so what we are trying to do now is to make it a state policy
in Chile. The testimony of students, from Arica (in the extreme north) to
the extreme south reveals that, when they begin our master’s program,
they want a professional degree. However, they end up realizing what
Lesson Study and our Mathematics Teaching program offer, since both are
deeply connected. These two aspects cannot be separated right now. What
our students have learned is to investigate what is going on in the
classroom, which makes them think like researchers. They state that LS
changes their relationship with their colleagues, making them more
proactive and encouraging academic discussions, the joint preparation of
classes and debates on educational topics, leading to other ways of seeing
things. Also, they noticed a change in their relationship with their own
students. The teachers feels more receptive to questions students ask. For
example, it is common, without Lesson Study, for a teacher to ignore a
question a student has asked, which goes against LS tradition. I remember
an image that, unfortunately, I cannot show you right now. On a visit to a
school in Japan associated to the Tsukuba University, I withessed something
that was very powerful. The Tsukuba University is an institution with a long-
standing tradition, coming down form the former Tokyo Higher Normal
School, responsible for directing the educational process in Japan. Twice a
year, about 5,000 teachers from all over the country go to these schools to
attend public classes. Once, with some thousand people watching the class
live — which I attended - a child asked a question. The teacher, since he did
not understand, sat at the child’s desk and spent 1 minute and 45 seconds
trying to understand the question, interrupting the class until he was sure

he had understood. This caused quite an impression on me since the teacher
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did not go ahead until he had addressed the child’s doubt, even with all
those people waiting. This sensibility is something we take very seriously
and try to put into practice in our own classes. Going back to our masters
programs’ student-teacher testimonies, when they do Lesson Study, they
often go over the content of the curriculum and find inconsistencies or
inaccuracies. This leads them to develop a critical mind, not only towards
the curriculum but towards their own performance. Something we learned
from the Japanese, and we think is very accurate, is that the traditional
training of a teacher makes us able to criticize the work of others, but not
our own. However, when planning and implementing a class in a group,
with other colleagues, a teacher learns to recognize his own imperfections
and the areas in which he should improve. Another aspect is the value found
in collaborative work. Although a great deal is said about this, it is very hard
to put into practice. Nevertheless, by experimenting Lesson Study, teachers

begin to give value to and adopt this manner of working.

TP & MS - How has Lesson Study impacted the teaching practices of the
professors who collaborate with your research? Could you share some

specific experience?

AML - What I can say is that, although we have not carried out many direct
studies about the issue, we have focused on giving this type of question a
foundation on precise data and an adequate methodology. These questions
are certainly important to us. However, this is a program where we also rely
on elements of the Didactics of Mathematics. Something that is made clear
to trainees, in any shape or form, is that the classes belong to the children.
This is what I have just referred to. Another relevant point is that there be
open issues. When I send you the presentation, you will be able to see these
open issues. For example, when teaching the development or format of a
tetrahedron, or pyramid, it is not merely a case of the child learning to build
a pyramid from cardboard; it would seem as if that were the aim, for a child
to build a pyramid, but in reality it is not. Knowing how to build a pyramid

has no great relevance in itself; what matters is the kind of thought process
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and creativity that are at stake. For example, in the case of the development
of the cylinder, as you will see in the images when I send you the
presentation, you will find that very small children, when left to their own
creativity, will find new, indefinite manners of approaching the task (Figure
19).

Figure 19

Mr. Tusbota’s class on developing a cylinder

D e f
.gn(.'..',qmlm

Another issue is what the French school on Mathematics Didactics calls
facing obstacles. Lesson Study teaches its trainees that, when facing a
problem, dodging it or evading it is out of the question; you must go straight
to the heart of the problem because it is there, as we know, you will find
the greatest opportunities for learning and where the highest cognitive
functions of a child are activated. On the other hand, when working with
research or having experimental classes, teachers become more modest.
Often, a teacher may believe he gives really great classes, but once they

are tested in this type of study, things are different. When counting on the
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help of colleagues, they realize that there is always something that can be
improved. Although it might seem to be a trifle or something simple, our
experience has shown that it is not. I remember attending a conference
where someone was saying, “Children really love that,” I approached the
lecturer later and asked if he had proof of that, and he said, ™ No, but I
think they would like it.” This is a very naive way to judge a class. The point
is not to blame oneself, but to learn from your own practice. That is what is
learned in research and in Lesson Study. The teachers who participate in
this kind of research become more open to seeing the subject, class
methodology and the children themselves in a different way, with the eyes
of a researcher. In addition, if you have this kind of research experience, of
researching classes, you become more proactive in relation to the school
system as a whole. We use an expression from the Social-epistemological
Theory of Mathematics Education (TSME, Cantoral et al., 2008), a school of
thought developed by Ricardo Cantoral and Francisco Cordero in Mexico
that we also use here in our studies - “school mathematics discourse”. We
mean how, based on sociological data, we can see that curriculum proposals
are expressed in a positive way, but sometimes school practices
unnaturalize or even are opposed to these same proposals. This kind of
deep reflection takes place with our students and they themselves say so.

As I mentioned before, I do not have more formal data about this issue.

TP & MS — How do you evaluate the performance of Lesson Study in terms

of the improvement of student learning?

AML - The whole point is that when students are invited to participate in a
class prepared with Lesson Study, they become engaged with problem
solving. This is crucial. We know that many children, especially those who
are more underprivileged, with fewer resources and whose family culture
does not allow them enough time to study, will go to school and not only
will they miss opportunities, but they, as we say in Spanish, "lo pasan mal”
(have a rough time) in class. This seems to be their fate. However, when

you work in this way, the children are interested in the problems and also

Educ. Matem. Pesq., Sdo Paulo, v. 28, p. 01-41, 2026, e69578 27



can contribute with a solution. This includes children that were never able
to feel drawn in in Math class - they also become involved in problem
solving. This is very relevant in Lesson Study culture for many reasons. One
is that some people think that teaching Math means just entertaining
children in the classroom. We know, however, that, if children have fun but
do not learn, obviously they are wasting their time, which is unfortunate
and reprehensible. On the other hand, if they learn but do not have fun,
then they do not want to go on learning. There are those who attend math
classes and just agonize, feeling increasingly worse and guilty. With Lesson
Study, children enjoy the class and improve their self-esteem; this is
documented not only by us. Another important point is the didactic contact
of which Brousseau (1997) spoke. Perhaps you know the problem he raised
as the “age of the captain” or the “age of the shepherd”. This can be
paraphrased as follows: “A shepherd has 12 sheep and 9 goats. How old is
he?” In several parts of the world, whether in Africa, Europe, Latin America
or Asia, it was found that, 80% of the time, children would answer, “if he
has 12 sheep and 9 goats, then he is 21 years old.” This is an example of a
didactic contract. I am mentioning it just in case you have not heard about
it, though I believe you have. And this is what is broken (the contract) in
the kind of strategy Lesson Study is. There are some examples further
ahead that I will not mention here, but they are in the presentation, and
that insist on this. But the real issue here is, how is this evaluated? As we
know, this is a very serious subject, that we evaluate a repeated content,
or that a content has been learned; or maybe the child has developed some
abilities. One may say without a doubt that some mathematical content has
lost its relevance. That it is not obtainable when it is needed in general by
a common person and that, in our day and age, especially with the
availability of technology, with digital technology, calculations are no longer
as relevant. This is very serious, since preferably we would think that the
task of improving a child’s performance should have much more to do with

the development of abilities, with the emergence of higher cognition in
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doing what is being done, and not in being able to reach a result the teacher

expects.

TP & MS - What are the main obstacles or restrictions for the

implementation of Lesson Study in schools in the long run?

AML - Well, one of the issues for us is the educator’s perspective. I will call
educators, with all due respect, any person who dedicates themself to
education in general. A teacher is always dedicated to education, but a math
teacher is focused on teaching mathematics. I see a complication in the
perspective that these teachers have regarding the teaching of math and I
will illustrate this very succinctly. This is a serious issue and I am going to
express it respectfully. Just before the COVID 19 pandemic began, a book
was published upon the request of the president of the Senate of the
Republic of Chile, who invited a group of educators to collaborate in its
elaboration. The book has 400 pages, and mathematics is mentioned only
half a dozen times, not as a central subject, but superficially, such as in the
expression “Mathematics and Language”. The subject is not addressed in
depth. The name of the book was Horizons and Proposals for the
transformation of the educational system in Chile (2020), published right
before the pandemic, and in it nobody mentions the need to improve
technological connections, of providing more electronic devices or offering
more possibilities for students to remain connected during the pandemic.
Artificial intelligence, which was already at its peak, was given a line and a
half, shared with biotechnology. This kind of view, or perspective, is
absolutely outdated. Another problem is alternance in government. Since
governments change every four years, whether it be left or right or vice-
versa, educational projects are interrupted and new ones begin, which are
then interrupted also. Four of us professors at the institute developed a
program when I came back from Japan. We prepared more than a hundred
monitors, we implemented Lesson Study all over the country, from the
extreme north to 3,500 km to the south, preparing teachers to lead class

studies in their communities. This was 15 years ago. The project was going
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well, we received funding from the government, we trained the teachers
and then sent them to their communities. We had computational resources
at the time to give them support. However, the government changed and
although the project was well-evaluated, it was abandoned. This kind of
situation has serious consequences. Another problem is the ideas teachers
have. I have already mentioned that many believe that teaching math is
teaching algorithms and calculations so that people know operations that
are no longer used and that are not even understood, such as the algorithm
of division - although it is necessary at times, people do not understand it
completely. Other examples, such as subtraction, have been unnaturalized
with mnemonic methods such as “borrowing from a friend”, which has made
it lose its meaning. If teachers believe that teaching math is merely teaching
these obsolete algorithms, then learning is not taking place. This is
confirmed when a child, after learning to add and subtract, asks the next
day, “Is this done with addition or subtraction?”. It is clear that whatever
was attained here, it was not the actual objective. Also, this idea that
teaching mathematics means teaching processes of calculation does not
develop abilities and goes against the capacity to think creatively. I am sure
that many of you have experienced a situation where a small child asks for
your help with math. We feel excited, but as soon as you open your mouth,
the child right away says, “no, the teacher told me to do it like this.” This
shows that children are not being taught to think creatively, only to follow
mechanically what the teacher says. Another issue is the humber of hours
teachers work in Chile which is 1.9 times the OECD average. In my opinion,
we have to add to this a certain colonial spirit which makes us believe our
problems are caused by other countries, like the United States. But the
United States is at the average of OECD results in performance on the PISA
assessment even thought they spend double per student in comparison to
countries like Slovakia and three times more than Slovenia, only to obtain
lower results. This kind of mentality is harmful to us. For example an
emeritus professor of an important university in the United States came to

advise us with nonsense about the teaching of mathematics, a subject he
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knows nothing about. I published this in the Chilean journal Educacion

Matematica because we cannot accept these things (Mena-Lorca, 2022).

TP & MS = What kind of adaptations did the implementation of Lesson Study
have to go through in the Chilean context? Have you experienced variations

in Lesson Study in Chile?

AML - As I mentioned before about the project that started with Japan, only
two institutions survived. One is the Catholic University of Maule which is
about 200 kilometers south of Santiago, and us here in the port of
Valparaiso, although we followed a very different path. This is because in
our tradition of the Didactics of Mathematic we work with didactic
engineering which, as you know has what we call an “epistemic vigilance
device”, very similar to Lesson Study. We realized we could use Lesson
Study in connection to some didactic theories of mathematics. Therefore,
we added a theoretical perspective to our approach and our students follow
the same path. Every student that does a final paper, whether in pedagogy
or in the master’s program, must do a final paper or thesis that includes
Lesson Study. Furthermore, this paper will contain elements of the Didactics
of Mathematics to analyze the event, using references from Brousseau,
Duval, Kuzniak (to mention some from the French school), or Cantoral or
Dubinsky. We also incorporate other approaches such as the MTSK or
Specialized Knowledge from Mathematics Teacher's Specialized Knowledge)
by Carrillo whose origin is Shulman, although it was developed in Spain; or
the ways of thinking of Anna Sierpinska. We also incorporated some forms
of modeling such as those proposed by Blum-Borromeo Ferri or by Jonei
Barbosa, for example. Or even commognition according to Anna Sfard. We
believe it is necessary to have an explicit theoretical mark to guide our
master’s studies. In sum, our approach is not limited to copying what the
Japanese do, but to always trying to adapt these ideas to our own research
tradition and to the specific situation of our country. Our colleagues from
Tsukuba say that we have developed what they call a “local theory”. It is

obvious that we are not the only ones doing this, many other countries have

Educ. Matem. Pesq., Sdo Paulo, v. 28, p. 01-41, 2026, e69578 31



followed their own way and created variants. In our case, we never take
something from another country and incorporate it exactly as it is. We

always add to it, question or observe it from another perspective.

TP & MS - How did the process of deconstruction of the hierarchy go when
implementing Lesson Study in Chile? Was there any resistance from the

teachers being observed?

AML - This is a very complex question and I am not sure I understand it
completely. In Chile, when we came up with this proposal, a system of
recording classes was in motion with the aim of assessment. So, the initial
resistance to a person coming into someone else’s classroom and criticizing
it was already happening, although to a lesser degree. I don't think it has
been completely resolved yet, but the resistance was there. To try to change
this situation, we had to go by stages. In the first few years, when I returned
in 2006, I did some presentations on the methodology in the Chilean Society
of Mathematics Education. Then we invited Japanese professors to come to
Chile and give public classes. These were recorded and broadcast on the
internet on a platform. Several of the best Japanese representatives came,
among them, Professors Tsubota, Hozomisu and Seiyama who gave
magnificent classes in various universities in the country. One of our
Japanese colleagues, Professor Isoda, who was in charge of the project in
Japan, was present in these classes, although he was there more as a
commentator than to give classes. When these Japanese professors came
to give classes here, translation was crucial. Before the class started, the
public of 300, 400 or even 500 people received a class plan, as is customary
in public classes in Japan. The audience could follow what the professor
indicated and observe how the children participated and became interested
in the class. In the beginning, the children were a little uneasy with the
public, but they soon immersed themselves in the class, and both children
and the public forgot there were observers watching because of the high
level of interest in the problems presented. We did this in several parts of

the country, north, south and center. In the beginning, it was with the
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Japanese professors and then we went on giving classes in different regions.
(Also, later on, during the general assembly of APEC - Asia-Pacific Forum
of Economic Cooperation — in 2019 we used the opportunity to give a class
in the National Congress of Chile). After these public classes, the teachers
in the audience had the chance to ask, debate, etc. The challenge is how to
translate this interest generated into a real change in the roles or practices
within their own educational institutions. This is the central theme of schoo/
mathematics discourse and the way schools are structured conceptually.
The educational system is so ingrained, with so much inertia, that changing
anything in a school is very hard. What we have seen is that some people
are able to stay in groups and preserve this approach, but, otherwise, it is
very complicated. This is why we insist that this should be a State policy.
Instead of just inviting people from other countries, which is good, it would
be better if these visits could contribute with elements that allowed us to
continue working as part of an international cooperation. Nevertheless, the
best scenario would be for teachers to have, for example, two pedagogical
hours per week to discuss and work on these topics. This would make a big
difference, not only because we believe it would work, but because in other

countries, with different levels of support, it is already working.

TP & MS - We know that, although Japan is a highly technological country,
technology is not used in elementary level classes, what we call Basic
Education in Brazil. What do you think of the role of technology, such as

virtual laboratories or digital tools, as an aid in Lesson Study?

AML -At some time in Japan, computers were used in Lesson Study,
although I am not sure this happened in the elementary grades. The thing
is, in Japan they are really careful with children. So much so that, for
example, Japan, usually classified as number one in international
assessments, is now among the top ten, although not always at the top
position. In PISA or TIMSS (Trends in International Mathematics and
Science Study), the country is sometimes at 8 or 6. This is because Japan

reduced the number of math classes at schools since they wanted children
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to have more fun there. Japanese children really enjoy recess, and when
we observed classes there, we saw that they are also very interested and
actively participate in math classes. Children in Japan have a smaller
number of subjects in comparison with other countries such as the United
States or Singapore. However, their capacity to solve problems is
comparable to that of Singapore and much higher than that of the United
States. This careful approach to children may be related to the fact that
they do not think small children working with electronic devices all the time
is beneficial. On the other hand, in Lesson Study the concern is not so much
that they learn to do a calculation in a specific way, but that they face
problems and develop their own ways of approaching them. From this
perspective, digital technology in Lesson Study has a different role from
what we might expect. In Japan this approach is an integral part of all
educational levels. The people at the Ministry of Education, people who work
with publishing text books, school inspectors, university professors and
even school principals know Lesson Study very well. This reinforces a very
solid educational culture surrounding this approach. As for digital
technology in Japan, it is certainly related to computational thinking, which
is very different from using technology for calculations and includes aspects
such as programming, but is not reduced to this alone. A more relevant
topic for this conversation is artificial intelligence since we are facing a time
in which humanity is beginning to change its way of knowing and learning.
Our brain is delegating more tasks to machines, sometimes without
realizing. We can see daily examples, like when email suggests sentences
or corrects our spelling. The curriculum must evolve towards the
development of computational thinking and statistical thinking, managing a
great volume of data and using resources of artificial intelligence in every
environment. The focus must go beyond the search for information, it
should be about how to use it creatively. Japan (as in other countries) has
expressed for at least five years its intention to advance to a “super
intelligent society”, where people can have more free time and dedicate less

time to routine tasks, thanks to automatization, drones and, above all,
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artificial intelligence. However, they have a clear idea that, although digital
technology is important, its use must not be an obstacle to the development
of creativity. In the Japanese Lesson Study it is paramount that calculations
must only be done with the use of digital technology when it is necessary.
What really matters is that the student create a way to solve problems, not
simply that a new technique for calculation be learned. This is a key

difference.

TP & MS - We would like to know your opinion about the role of international

collaborations in the circulation and development of Lesson Study.

AML - T would like to go back to a specific detail. Thank you. I have had the
experience of participating in multinational classes, for example, one
between Peru and Chile, some years ago. A colleague of mine has also
participated in classes with Spanish-speaking regions in the United States
and I have been a part of the APEC project, which also includes East Asian
countries and some Latin American, such as Chile and Peru and, at times,
Mexico. I also participated in some WALS (World Association of Lesson
Studies) meetings, that holds events every two years in different places
around the world, such as in Nordic countries, China, Wales, Sweden,
England, Thailand and Indonesia. I have given lectures at congresses and
on occasion have been invited as a special speaker. What one can take from
this multinational experience is that there are many differences among
countries. Lesson Study, although having originated in Japan, is no longer
exclusively Japanese, it is an approach that is being developed in many
parts of the world, each with their own adaptations. In our case, in Chile,
we have tried to carry out this approach specifically in mathematics,
although Lesson Study can be applied to other subjects. We have been
working for over 10 years for it to be a State policy and we firmly believe
in its potential for improving teaching. In other countries the approach has
been supported by governmental agreements with the international
cooperation of Japan through the JICA (Japanese International Cooperation

Agency) that funds specialists and the creation of educational resources,
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such as textbooks. It is important to consider the huge diversity among
countries since some face hardships that are not only economic. For
example, Cambodia, which participates in these projects, suffered during
the regime of the Khmer Rouges that killed many intellectuals, including
math teachers. Although this regime has fallen, the after-effects are still
evident, such as in the land mines that still cause victims. There are
countries that have a very different level of teacher training. In some, the
mathematics teachers come straight out of secondary school; in others,
they have a more advanced level of education. The strategies and methods
used vary considerably. In some cases, agreements with JICA allow
Japanese teachers to provide support, books are written and textbooks are
translated to help local teachers in their training. The diversity of situations
in different countries shows the wealth of Lesson Study and allows us to see
more clearly that its implementation is not a mere economic issue.
Educational challenges are not completely connected to the economy. For
example, there is no question that teachers should receive decent wages,
but international experience suggests that educational success does not
depend only on wages. There are countries where teachers are well-paid
but students do not learn much, and others where teachers have low wages
and still students learn a great deal. (Obviously, this does nhot mean wages
are not important). Teachers need, besides an adequate wage,
opportunities and support to change their methodologies and improve
teaching. By observing the implementation of Lesson Study in so many
countries, it is clear that it is not something just for Japanese or Asian
children. Everybody can benefit from this approach, regardless of cultural

or economic barriers.

TP & MS - What is your perspective for future research on Lesson Study in
Mathematical Education? Is there any specific aspect that you believe

deserves more attention?

AML - The idea of working on open problems in mathematics teaching from

the Japanese approach is fascinating because it promotes a type of learning

Educ. Matem. Pesq., Sdo Paulo, v. 28, p. 01-41, 2026, e69578 36



that is active and creative. In Japan, as you mention, 80% of classes are
centered around problem solving and an open approach is key to promote
superior cognitive abilities. An open problem is the kind that does not have
one solution or one path to get to an answer. It allows students to explore
several strategies and methods. In some cases, the class may consist only
in identifying the problem, which in itself is a valuable cognitive process.
This approach challenges traditional curriculum which often is centered on
fixed procedures and one-type solutions. The interesting aspect of open
problems is how they allow students to develop a critical mind, creativity
and autonomy since they face situations where they need to explore,
analyze and justify their reasoning. This breaks away from the more
structured and inflexible mathematical school discourse that often is still
dominant in classrooms. The fact that even smaller children can solve open
problems, in your experience, says a lot about the capacity of this approach
to be adapted to different levels of complexity and ages. Thus, open
problems become a powerful tool not only for teaching mathematics, but
also for promoting the complete development of abilities that go beyond the
subject itself. If you have concrete examples of the problems you mention,
I would love to seem them since they would offer an excellent starting point
to analyze how different approaches in different educational contexts can

be integrated.

TP & MS - What advice would you give to educators or researchers

interested in implementing Lesson Study in their own contexts?

AML - This leads to several angles. It is interesting if we take the image of
the difference between learning to play tennis or table tennis - ping-pong,
as it is sometimes called. In tennis, when we are learning, it takes a long
time to begin to really play. With table tennis, on the other hand, you play
at the level you're at and you go on getting better progressively at your
own pace. This is really important in this methodology (Lesson Study)
because it is not about having to learn something specific initially, but a

framework that has three stages: first, you chose a topic and prepare a
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class; second, you set this class in action; third, you go back to it and look
at it again and then go back to planning. It is a very simple cycle essentially,
but you get better at it as you move forward and go on learning from others.
Lesson Study does not compete with other forms of learning; it simply adds
something that was not there before. For example, there is no initial teacher
training that teaches a person to self-criticize, though it is very important
for a teacher to learn to do this. In reality, Lesson Study does not introduce
any new elements that teachers do not already try to do in practice, it
systematizes them in a very precise manner. The Japanese talk about
hatsumon, which is a key question in the classroom, and kikan-shido, an
interaction with small groups of students during the lesson. These are very
specific things that the teacher does openly in every class: working with
small groups of students, then with the whole class, calculating how many
minutes are needed for each part, and giving students time to think on their
own and understand the problem. In the case of traditional teacher training,
often the answers are taught before questions are formulated. Lesson Study
allows us to aske questions and organize the process horizontally,
collaboratively. It is not like a refresher class that has a hierarchy.
Participants of Lesson Study are not students; they are researchers that
investigate what children can do. A useful image to understand this process,
which Professor Takahashi used, would be that of a cooking club: if you
belong to one of these clubs, you can see an ingredient on TV that you may
not know, but you improvise and end up with a recipe. So tasting, if it is
delicious and tastes good, refines the technique. With time, this process
becomes more technical, more precise, deeper and, at the same time, more

respectful and open.

Final Considerations

This article has brought the relevance of Lesson Study to light, as an
instrument for development and an approach towards collaboration among
teachers for the improvement of teaching practices. From the interview with

Professor Arturo Mena Lorca we could understand the challenges that are
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faced in adapting this Japanese methodology to the educational context in
Chile, demonstrating the cultural, structural and pedagogical barriers found.
In addition, Lesson Study is shown to be an important method in promoting
critical thought and the continuous improvement in teaching, especially in
the field of mathematical education.

The implementation of Lesson Study outside of Japan, especially in
Chile, requires a deep understanding of local cultural and educational
specifities. Although the cultural differences between Japan and Chile
represent an obstacle, positive results observed in the schools in Chile that
adopted this approach indicate its transformative potential. Collaborative
practices among teachers and the focus on analysis and continuous
improvement of lessons, as well as the participation of students in
mathematical problem-solving were central aspects that contributed to the
success of its implementation.

The bottom line is that Lesson Study can be a valuable addition to
educational policies in different countries, as long as it is adapted
adequately to local contexts. Its capacity to promote an environment of
collaborative and critical learning among teachers proves it is a promising
path for continuing professional development and an improvement in the
quality of education. It is expected that future research and
implementations in other educational contexts may expand understanding
and broaden the benefits of this innovative methodology.

Furthermore, this study reinforces the importance of a change in the
paradigm of teacher training where the focus shifts from the mere
transmission of content to the development of an investigative and
collaborative posture among teachers. Lesson Study, by promoting an
exchange of experiences and a joint analysis of pedagogical practices,
contributes to the construction of a culture of continuous improvement,
benefitting not only educators but also students by ensuring a more
reflexive and efficient approach to learning mathematics. Hence, the
implementation of this methodology has the potential to generate a long-

lasting impact both in schools and in the educational system as a whole,
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making the teaching-learning process more dynamic and directed to the

resolution of real problems.

A Brief Curriculum of Professor Arturo Mena Lorca

Professor Mena Lorca has an extensive academic curriculum which
includes a Doctoral in Educational Mathematics at the Centro de
Investigacion Avanzada y Tecnologia Aplicada del Instituto Politécnico
Nacional in México. He also completed his PhD and Masters in Mathematics
at the University of Iowa, United States. He also has a masters in
Mathematics at the Catholic University of Valparaiso, Chile. Throughout his
career, Professor Mena Lorca has occupied several positions of leadership
and influence in mathematical education. He was Team Coordinator of
Mathematics at the Curriculum and Evaluation Unit of the Ministry of
Education. He was the Director for the Doctoral Program in the Didactics of
Mathematics at the Mathematics Institute of the Pontifical Catholic
University of Valparaiso, and also was head of the Master’'s Program in
Didactics of Mathematics at the same institution. He was also President of
the Ibero-American Federation of Societies of Mathematical Education.
Professor Mena Lorca also has international experience as Visiting Professor
at the Tsukuba University in Japan and at the University of Iowa, United
States. His work is widely known through his numerous publications and
books that can be accessed through the online curriculum available of the
classes. He is a prominent leader in mathematics education, with a career
that has been defined by important contributions in research, teaching and
administration. His experience and knowledge has given mathematics
education a boost in an innovative and impactful way, both nationally and

internationally.
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