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Development of the Professional Competency
of Science Teachers through Lesson Study

OHTAKA Izumi
University of Tsukuba

Introduction

Lesson study is the activity which is familiar to Japanese teachers, even
researchers of pedagogy. As the core policy to evaluate lessons in classroom, lesson
study has traditionally a long history. This is one of the remarkable activities and has
formed the culture of how Japanese teachers are trained and fostered. According to a
large —scale national survey, teachers in elementary and junior high school nowadays
are required to have the teaching skills for the classroom, in other words, teaching
competence. To encourage their personal and professional growth, lesson study is
evaluated as the most effective approach in training programs. Schools need to
enhance the chances for teachers to visit a classroom e.g. study training (Akita, 2011,
pl114). Not only in training of teachers in service but also in training prospective
teachers attempts to improve their teaching competency is regarded as a desideratum.
This idea is also recognized in establishing the current Post-graduate Teacher Training
School. Lesson Study is the most important factor in educating/training teachers
because it improves teaching competency.

Moreover, the United States and other nations have started paying attention to
lesson study in Japan. Those countries are following the Japanese science and
mathematics pedagogy based on “recommendations that the exploratory lesson
encourages students to understand and to deeply consider all aspects of the lesson”
and expect that the Lesson Study will be the methodology for a teachers’ professional
development (Wolf 2010, p.25). C.C. Lewis placed lesson study in the core of the
vocational growth for Japanese teachers. He announced the five characteristics of
Japanese lesson study (Nakano 2009, p.6):

1) Observed by outside teachers.

2) Planning together in longitudinal terms.

3) Bring specific goals or prospects into the lesson.
4) Recording the lessons.

5) Debating the lessons.

The definition of a lesson plan is ambiguous. Here I take it that the research for
lesson planning is done and practiced on a daily basis at school. 1 excluded the
analysis of lessons by other researchers in this paper. This paper is devoted to
making clear how lesson study is evaluated in the teaching competency and
professional growth of science teachers, overviewing its historical background, and to

examining the significances and remaining issues in view of the realities of science



lesson study.

1. Lesson study for the teaching competency of science teachers

It is far from easy to formulate what is teaching competency including that of
science teachers. This is because of the differences in its contents; some are unable to
verbalize their observation, and others are able to describe them objectively. Now I
will classify the various aspects of teaching competency as follows (Ohtaka 2009, pp.
24-27):

Firstly, the aspect has the principle and mission in education to support and
form it as a foundation of a teachers’ ability. I shall call it “pedagogical principle
competency”. Secondly, in order to foster independent teachers and approach feasible
practice in education, it focuses on teacher training, especially in the novice teacher
training, or practice in subjects and obtaining teachers license; it is called “basic
practice competency.” Third, it is important to be proficient in “skillful practice
competency.” The advanced practice skills should be attained though wvarious
experiences and training. What is required for teachers to do goes beyond developing
their practical capabilities. The answer is “research competency”’, which is able to
generalize and improve the facts not only experientially but theoretically based on a
concrete warrant. The competency is likely to divided into two types. One is the
research for the pedagogical facts directly, i.e. what is the best strategy to transform a
strong misconception of children into scientific cognition? This is called “pedagogical
research competency.” (I shall call it the fourth teaching competency.) The other is the
professional research competency, which deals with the context in the classroom. I
call it “pure science research competency”(as in the fifth teaching competency.) The
pedagogical practice needs more than the pedagogical principle competency. However,
education, such as flexible human deeds lasting for a long time has never been easy
without pedagogical principle competency. With the basic practice competency,
teachers manage to teach in classrooms but it is difficult to make progress in the
current educational practices due to having various problems. Having a skillful
practice competency, teachers could cope with the contemporary pedagogic issue and
improve them. Its prompt application is greatly expected, however its continuing
competence for generalizing and improving the facts not only experientially but
theoretically based on the concrete warrant is likely to be vague. The pedagogical
research competency applies to the expectation of teaching. However, it always needs
skillful practice competency to improve pedagogic issues and encourage pedagogical
effects. Moreover there is no guarantee to fulfill or enrich pedagogical practice only
with pure science research competency. Nor are there any solutions to deal with a
pile of current educational problems.

In view of these teaching competencies, science teachers are fostered or expected

to be as such through lesson study, centering on skillful practice competency that



covers the needs of all. In other words, lesson study is not sufficient enough to
endorse the formation of the first, fourth and fifth competencies (pedagogical principle
competency, pedagogical research competency and pure science research competency).
Therefore we understand that it has limitation on the personal and professional

growth of science teachers as through lesson study.

2. The establishment of Lesson Study in the Meiji era

The two principles of teaching were introduced and implemented in Japan when
the modern school education system was established in the Meiji era. (1867-) These
principles gave a great influence on teaching practices nationwide. The origin of
lesson study came from a process at a time when the principles prevailed exactly into
the classroom, possibly, as one of the beneficial strategies of the above settlement.
One of the principles is “Pestalozzian teaching methods and philosophy”, which were
child-centered and based on individual differences, sense perception and the student's
self-activity, derived from the object lessons of Johann Heinrich Pestalozzi, "Learning
by head, hand and heart". In 1877-1886, the idea spread throughout the nation.
The other was “Herbartian teaching theory” from Johann Friedrich Herbart, which
was introduced and implemented in Japan full-scale in 1887 replaced by the
Pestalozzian teaching methods and philosophy. The principle was at its zenith of
prosperity when it prevailed all over the country from 1887 to 1906.

Inagaki refers to the historical background. (Inagaki 1977, pp.13-304);
Pestallozian teaching methods and philosophy were introduced by Hideo Takamine,
who attended Oswego Normal School (presently SUNY Oswego) in New York in the
United States from 1875-1878. He studied Pestallozian educational philosophy in the
school and after returning to Japan introduced Pestallozian teaching methods and
philosophy in Tokyo Normal School/ Tokyo Higher Normal School (presently
University of Tsukuba). To conduct its empirical studies, affiliated elementary
schools were opened for the first time in Japan. Then “Revised teaching methods”,
representative work for Pestallozian teaching methods by Torasaburo Wakabayashi
and Tsuyoshi Shirai, started having a strong and broad influence into classroom.
With such works or lectures, Pestallozian teaching methods and philosophy became
well-known among educators.

On the other hand, Herbartian teaching theory was introduced at 1887 when
Emile Hausknecht was appointed as an adviser/lecturer in the Imperial University.
Seiichi Nojiri from Tokyo Higher Normal School (presently University of Tsukuba),
after returning from Germany, and Tomeri Tanimoto, a pupil of Hausknecht, brought
the Herbartian teaching movement into practice

The teacher training organization/Higher Normal School and the affiliated
elementary schools played a significant role in prevailing the Herbartian teaching

theory to be utilized nationwide. The prevalence of the theory through the schools



seems to have become institutionalized. According to “the Subjects and its degree of
Ordinary Normal School” in 1887 from Imperial Rescript on Education (1880), it
stipulated; “To learn the subject’s methodology, teachers should sometimes visit the
affiliated elementary school with their students. Explain the content of the lessons to
the students, observe and criticize the teachers practicing the lessons, and
demonstrate lessons to everyone by yourself.” In a revision in 1892, “actual teaching
practice” was prescribed in more details, and the strategy was promoted to regard as a
research into lesson study those teacher trainings implemented at the affiliated
elementary school of Higher Normal Schools.

A educational magazine, The Research of FEducation published by the research
society for elementary school education in the affiliated elementary school of Higher
Normal School, had a great influence and authority throughout the nation. In a
review in1904, the research society specified a monthly project about “the research of
how to criticize actual teaching practice.” As the lesson study spread in Japan from
1897 to 1906, most affiliated elementary schools suggested “the points on how to
criticize lessons” as the viewpoints of lesson study. For example, in Hokkaido, the
points followed were: 1) Materials, 2) Method, 3) Teacher, 4) Student. The content of
each check point was as follows;

1) Materials: Connection with the previous lesson plan; the appropriateness of
degree, the volume of subjects and time spent; the order of the sentences or
content; the relation to other subjects, the existence of miswriting and
misconception.

2) Methods: the existing knowledge is used to help understand the new
knowledge; the comparison between the existing knowledge and the new
knowledge; the new knowledge is organized and comprehensive; the
appropriateness of the applied practice, the volume of the questioning; the
preparation and appropriateness of using teaching tools as a sample; the
appropriateness of using the blackboard; the appropriateness of grading
students’ credit.

Along with the official statements, the local board of education and other
educational associations held lectures, which helped show how important lesson study
was. For example, the conference of critics for lessons in Akita prefecture in1887,
announced “after the class, discuss the lessons, exchange opinions and inquire about
the problems.” The meeting of teaching practitioners in Iwate prefecture reported
in1888:

“The meeting organized by teachers started in 1886 and was held every month at
different school. None of the teachers were absent, showing their love of education.
“The meetings of critics for lessons in each elementary school were held on the second
Sunday of the month where they analyzed the lessons. Other prefectures also held a

kind of meeting or conference in each county or at each individual school.



The form of the conference or meeting was transformed from the suggestion of
the lesson model to the observation of lessons. The affiliated elementary school of the
Higher Normal School was the center of conducting lesson observation and gradually it
promoted the form with a meeting taking place at each school in turn and other local
areas or schools. This movement coincided with the time when Herbartian teaching
theory was settled into the Japanese education principle at the end of 19t century.
The boom of the lectures first appeared in 1867 for the spread of the Herbartian theory.

What facts were gleaned at the conference of critics for lessons or at the meeting
of teaching practices? It was pointed out that following the official lists that were
regulated in the school the check points was mentioned but there was hardly any
serious discussion or the improvement. The principle of the school always held a
complete authority. He or she criticized the members of the meeting firstly and gave a
critique of the lessons at the end. This seemed to be a more formal ceremony than a
meeting. Here is a quotation from one of the reports;

“There are conferences or meetings enthusiastically held at schools in various

local areas with the aim of helping to improve and progress the pedagogical

methodology, which was welcomed in the field of education. However,
examining the facts in more detail, it is nothing more than to refer to the effects
such as “going around the desks once more than usual.” It is really a poor way to
observe the lessons, as a result of which teachers cannot concentrate on the
lesson; some of them experience their nerve breakdown due to petty threats.

Consequently, they are merely following the more formal way rather than trying

to improve things. ”

The conferences and meetings held all over the nation had a unique character as
described above. It was proposed as model of teaching to teachers and confirmed that
they should follow the model and finally it spread nationwide via these meetings.
They were used as a function to install the lesson format. Since then, the conferences
of critics for lessons or the meetings dealing with teaching practice have had a

tendency to be little more than formal ceremonies.

3. The System and Structure of Lesson Study in Science Education
(1)Holding a lesson study conference

Teachers individually study their lessons on a daily basis for improving their
practical skills, but the lesson study mentioned in this paper shows a study that many
teachers conduct conventionally at school or teacher’s meeting, which is sometimes
called “study meeting” or “conference for Lesson Study”. The schools in Ibaraki
prefecture have three types of the conferences: a meeting required to be held
periodically and accepting inspections of the board of education in their cities, counties,
or towns; a meeting which is set up not obligatorily, but initiated by schools inviting

supervisors from the board of education; a meeting which is held in some designated



schools for the research by Ministry of Education, prefectural board of education, or
municipal board of education. In any type of meetings, teachers basically go to the host
school and observe the demonstration lessons, and have the study meeting later.

Besides those institutionalized study meetings conducted by schools or board of
education, educational groups and private companies hold the meetings as well. There
1s Japan Association of Elementary Science Education and Japan Association of
Secondary Science Education as examples of educational groups. The groups have
branch offices throughout Japan, as in “Kanto” region (surrounding Tokyo), and each of
them holds large-scale conferences where lesson study is the central concern. It is
common that the participants go to the conference site (mostly at schools), observe the
demonstration lessons planned under a certain research project, and attend the study
meeting about the lessons.

Private companies also co-host study meetings with regional board of education
as an activity of Corporate Social Responsibility (CSR). Those companies voluntarily
give a positive impact on society. Sony Science Education Program for Children of Sony
Education Foundation has more than fifty years of history as a publicly-offered
granting program.

Usually more than 200 schools (both elementary and junior high schools) apply
for the program, and the schools which are awarded for their excellent programs get
grants to hold the conference to study, showing their original science education
program and science class in  front of 300 to 400 teachers from all across Japan. Other
schools or textbook companies can also set up a booth at the conference to provide
information about new materials for science education (Sony Education Foundation,
2011).



Table 1. Lesson study conference in city “7" of Ibaraki prefecture

Name Municipal Municipal School | Municipal Municipal
Planned School Visit on Designated Request
Visit Subject-Area School Visit School Visit

Specialty

Host Municipal Board | Municipal Board | Schools Schools
of Education of Education

Supervisor Teachers’ Teachers’ Teachers’ Teachers’
consultants of consultants of consultants of consultants of
Municipal Board | Municipal Board | Municipal Board | Municipal Board
of Education of Education of Education of Education

Frequency Annually Annually Upon request Upon request

Responsibility for | Responsible Responsible Not responsible Not responsible

the conference

Participants (Only the (Only the 100 to 150 (Only the

(Except for the teachers of the teachers of the People teachers of the

teachers of the host school) host school) host school)

host school)

Preparation period | A month A month Two years A month

Style of No class record, | No class record, | No class record, | No class record,

Conference KJ method KJ method KdJ method KdJ method
Adopted adopted Adopted adopted

Table 2. Lesson study conference in city “R” of Ibaraki prefecture.

Name Lesson Study Lesson Study School Lesson Study
Conference in Conference of Conference
Designated School Municipal Educational

Research Subject-Area
Group

Host Ministry of Municipal Educational | Schools (Asked by
Education, Municipal or | Study Association Board of Education
Prefectural Board of (Practically by to hold when they
Education Municipal Board of have subsidy to offer)

Education)

Supervisor Subject-area inspectors | Teachers’ consultants of | Teachers’ consultants of
and teachers’ Municipal Board of Municipal Board of
consultants, either of Education Education
Prefectural Board of
Education or Local
Education Office.

Frequency Annually Annually None to 20 times a year

Responsibility for | Responsible Responsible Not responsible

the conference (Practically mandatory)

Participants 200 to 300 people 200 to 300 people 10 to 100 people

(Except for the

teachers of the

host school)

Preparation Two years Two years A few day to a few

period Months

Style of No class record No class record Occasional class

Conference Record




Table 3. Lesson study conference in city “K” of Ibaraki prefecture.

Name Designated Director and | Administrator | Planned School | Lesson Study
Lesson Study Manager School Visit Visit Conference
Conference of School Visit in
Municipal School
Educational
Study
Association
Host Municipal Local Local Municipal Schools
Educational Education Education Board
Study Office Office of Education
Association
(Supporting
Group or
Municipal
Board
of Education)
Supervisor | Teachers’ Director and | Administrator | Teachers’ Teachers’
consultants of manager of of Local consultants of consultants
Municipal Local Education Municipal of Municipal
Board Education Office Board Board of
of Education Office of Education Education or
Prefectural
In-service
Training
Center
Frequency 2 yearsin 7 or 8 | Annually Annually Annually A few times a
years year
Responsibili- | Responsible Responsible Responsible Responsible Not
ty for the responsible
conference
Participants | 20 to 40 people | Director and | Administrator | Teachers’ None
(Except for manager of Local consultants of (Only the
the teachers Education Municipal teachers of
of the host Office Board the host
school) of Education school)
Preparation | Two years One week to One week to One week to | One week to
period (Practically one | One month One month One month One month
and a half year)
Style of No class record | No No No conference* | No class
conference conference* conference* record

*! Instruction is given to the principle, vice-principle, and curriculum coordinator,

which they will tell the teachers in charge of the lessons.




Table 4. Lesson study conference in county “I” of Ibaraki prefecture.

Name Designated lesson study conference | Designated lesson study conference
in “A” town in “7” county
Host Board of Education in “4” town in | Board of Education in “I” county
“I” county
Supervisor Teachers’ consultants of Board of Teachers’ consultants of Board of
Education in “4” town Education in “I” county or
Prefectural In-service Training
Center
Frequency Twice a year (once per school) Annually
Responsibility for | Responsible Responsible
the conference
Participants 30 to 40 teachers in “A” town 70 to 80 teachers in “I” county
(Except for the
teachers of the
host school)
Preparation About and within a year About and within a year
period
Style of No class record No class record
conference

(2) The structure of Lesson Study conference for science classes

What structure do the conferences have? Although there are some differences in

each conference, they have a basic common structure as follows.

- [The decision to hold a conference]

- [Preparation]

“Making lesson plans and reviewing”, “Developing materials”, “Preparing for
everything else” — “Testing and improving the lesson plans” ...

- [Holding the conferencel

“Showing the demonstration lesson” / “Observing the demonstration lesson”

“Having the study meeting for the lesson” (“Teachers explain their lessons and discuss
the lessons with the participants”; “Advisers and supervisors making comments on the
lessons”)

- [Reviewing and a social gathering]

[Preparation]: Teachers in host schools make plans for what kinds of lessons
they show and have much discussion on what the content of the lesson should be,
where they put the focus on the lesson, what materials they use, what kinds of
experiments and observations they conduct, what kinds of learning activities students
have, how teachers and students communicate in the classroom, and how the teachers
assess the learning processes and performances of the students. New materials are
developed at the same time. Teachers spend much time on developing something
remarkable for the lesson, and collecting many resources to improve the materials.
There are several classes on each grade at school, teachers test their lesson plans in a

class of, and a different class from, the actual demonstration class to review and revise



it.

[Holding the conference]: All participants are given the handouts of lesson plans
and they all go to observe the demonstration lessons. After the lessons are finished, the
study meeting is held. Some schools provide the participants with the class record to
have a deeper discussion at the study meeting in the short time between the lesson and
the study meeting. It is also common to give some handouts or brochures about their
recent study as in “Program for Study Meeting” and “Annual Report of Study”. In the
study meeting, the host school explains the concept and research question of the lesson
study, the educational principle, and the original suggestions. Then, the teachers who
show their demonstration lessons explain what they focus on, what they attempt first,
and what they reflect about their lessons. After the teachers, the participants exchange
opinions and ask questions. Finally supervisors and advisers make comments on the
lessons and the discussion. Take an example of a study meeting in Junior High School
at University of Tsukuba in Figure 1 as below (Junior High School affiliated to
University of Tsukuba, 2010).

The 38t Study Meeting (Science) in 2010 13/11/2010
Program for the Meeting

Greetings from the Head Teacher of Science Section 2:15 pm
Moderator: Ryo Suzuki
(High School at University of Tsukuba)
First Session: Lecture “A Future Direction of Science Education”  2:20 ~ 3:30 pm
Seiichi Hayashi
(Curriculum Investigator of National Institute for Educational Policy Research,
and Senior Specialist for Curriculum)
Break Time
Second Session: Lesson Study in Study Meeting. 3:40 ~ 4:30 pm
(1) “How to Develop the Ability to Think Scientifically”
Kaneko & Inoue (Host school)
(2) Demonstrated classes

1. Class 1 “The basic structure of flowers” - Teacher’s commentary on the class

Arai (Host school)
11. Class 2 “Matter and Ion” - Teacher’s commentary on the class
Souji (Host school)
(3) Discussion Time (Question and Answer, Exchange of Opinions)
(4) Advice from Instructor Izumi Ohtaka

(University of Tsukuba)
Meeting for a Social Gathering

Figure 1. Program for a study meeting in Junior High School
at University of Tsukuba



[Reviewing and a social gathering]: This is an opportunity to exchange opinions
about not only the review of the study meeting, but also a variety of topics, with no
boundary between the hosts and participants. Snacks are served when it is held in the
host school, but the social gathering is sometimes arranged outside school, which has

been decreasing these days.

4. The Purpose and Current Problems in Lesson Study for Science

The institutionalized lesson study has several purposes. First of all, it
contributes to develop the teaching skills of teachers based on practical experiences.
According to an interview conducted by the author, many teachers seem to feel that
their competency is developing in the process where they continuously improve their
lesson plans during the preparation. Also, some people comments that the reviewing
and social gathering are great chance to develop their skills because it is much easier
to talk about what they really think about the lessons or education in general in its less
formal situations.

Secondly, the aim of lesson study is to spread an ideal model of science classes so
that many teachers may utilize it. Some teachers do not always follow the same
procedures of the model, such as having observations and experiments. However, most
of them are willing to practice exploratory lessons with sufficient observations and
experiments in their demonstration lessons. Science teachers actually share a typical
style of lesson; eliciting the anticipation and hypothesis from students, conducting
observations and experiments, obtaining data, and inducing any law or principle from
those data. Lesson study does work for developing teaching skills of science teachers to
conduct a predominant style of lessons. Yet science classes are more fixed and formed
through lesson study at the same time.

Last, lesson study helps to form a culture of science teachers providing
opportunities to share the dominant values, trend, and academic discourse of science
education with the teachers of communities. The culture is reflected everywhere in the
lesson study conference which includes various perspectives of science education.
However, the values and trend they share could be more than 10 years behind the
latest research because these are not always based on the up-to-date research
information.

As seen above, lesson study and its conference can be seen as one of their duties
of teachers which promote the professional development, but there are some problems
in current situation of lesson study conference for science education.

First problem is that a discussion of questions and answers is not enthusiastic.
Most of time of the meeting is spent on explaining the basic ideas of the lesson study
suggested, or reflecting on their demonstration lessons. Not much time is allocated on
the discussion itself, and thus the participants are not likely to engage themselves in



exchanging their opinions. The participants usually make compliments on the
demonstration classes or reward the teachers for their work.

Next problem is that, in the preparation, teachers try to find new and appealing
materials (experiment materials) for lesson study, and do not pay much attention to
the overall activities of their teaching, students’ learning, the interaction between
teachers and students, and the communication among students. There seems to be a
strong tendency to put much emphasis on material development.

Finally, supervisors make comments or give advice at the end of the meeting,
which make the whole meeting settle down peacefully. Even when their comments do
not get a right point for the discussion, the teachers and participants rarely object the

comments. No wonder they feel discontented with the supervisors opinions.

Conclusion

Lesson study in Japan has more than a hundred and twenty years of history,
and it has contributed to develop teaching competencies of teachers, spread dominant
pedagogical theories, and unifies the style of teaching. Lesson study for science has
been institutionalized and added into the teachers’ duties, and it encourages science
teachers to develop the professional growth and share the dominant model of teaching,
mainly through the preparation and the study meeting. However, the meeting today
has the same problems as the one in the Meiji era when the first lesson study
conference was held. More importantly, professional growth is developed through
various situations such as pre-service education, in-service training, daily
self-improvement, and learning from each other in collegiality. As many scholars in
other countries who know about lesson study point out, it might be too early to
conclude that joining lesson study conference or demonstrating lessons once or twice

year cannot assure the professional development of science teachers.
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