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Situation: Japanese science teaching 
at 10th grade level (PISA 2006)

Perception of Japanese students indicates that it has

� little interaction
� Students have discussions about the topics (OECD 42%, JPN 9%)

� less studies based on experiment 
� Students are asked to draw conclusions from an experiment they 

have conducted (OECD 51%, JPN 26%)

� less chances of designing investigation
� Students are allowed to design their own experiments (OECD 17%, 

JPN 9%)

� less connection with real life
� The teacher uses <school science> to help students understand the 

world outside school (OECD 38%, JPN 12%)

(The percentage includes responses of “In all lessons” or “In almost lessons”)
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Situation: Japanese science teaching 
at 8th grade level (TIMSS 1999 Video Study, 2006)

Analyses of Japanese lessons indicate that it

� focuses on practice
�gives students guide to analyze data 

rather than let them do it by themselves
�emphasizes basic content rather than 

challenging content
�has few STS contents
�has less connection with real-life issues
�rarely use technologies
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Japanese teachers emphasize to teach science 
practically.

Average percentage distribution of science instruction time in eighth-grade science 
lessons devoted to each combination of social organization type and science activity, 

by country: 1999 (TIMSS, Video Study, 1999)
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But students do not analyzed collected data by 
themselves. They follow the guide.

Percentage of eighth-grade science lessons in which students engaged in different 
inquiry activities before, during, and after independent practical work, by country: 

1999(TIMSS, Video Study, 1999)  (‡: Too few cases to be reported.)
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Japanese teachers mainly teach the basic 
content of science with less challenging content.

Percentage distribution of eighth-grade science lessons that were judged to contain 
challenging content, basic and challenging content, and basic content, by country: 

1999 (TIMSS, Video Study, 1999)
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Japanese teachers focus to teach traditional 
sciences. (Without overarching ideas on science such as 
Interactions of STS and Nature of Scientific Knowledge)

Percentage distribution of science lessons devoted to life science, earth science, 
physics, chemistry, and other areas, by country: 1999 (TIMSS, Video Study, 1999)
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Japanese teachers teach science content with 
less real-life issues or relevance

Average percentage of public talk time in eighth-grade science lessons 
devoted to real-life issues, by country: 1999 (TIMSS, Video Study, 1999)
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Computers are not available in Japanese 
science classroom.

Percentage of science lessons in which computers were available in the classroom and 
used by students during the lesson, by country: 1999 (TIMSS, Video Study, 1999)
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Promoting “lesson study” among teachers in 
order to improve science teaching towards 
direction of scientific literacy
� "The American approach has 

been to write and distribute 
reform documents and ask 
teachers to implement the 
recommendations contained in 
such documents. --- this 
approach simply does not 
work."(Stigler & Hiebert, “The 
Teaching Gap”, 1999, p.12)

� “Japan has succeeded in developing 
a system that not only develops 
teachers but also develops 
knowledge about teaching that is 
relevant to classrooms and sharable 
among the members of the teaching 
profession. --- Through the process 
of improving lessons and sharing 
with colleagues the knowledge they 
acquire, --- They begin viewing 
themselves as true professionals." 
(Stigler & Hiebert, 1999, p. 126)

Top-to-down approach is not enough.
Teachers need to polish themselves autonomously and 
collaboratively as a community of lifelong learners.
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Lifelong learning system for teachers in Japan

Competitive examination & employment by prefectures

1st year induction: statutory trainings 
subsided by national government

Informal trainings within
school, regional, national

Formal trainings 
by municipalities

10th year statutory trainings subsided by national government
Renewal training of teacher license every 10 year (since 2009)

B
eginner

Proficient

Administrator trainings

Leader
trainings

Informal trainings within
school, regional, national

Formal trainings 
by municipalities

Leader
trainings

Teaching license granted by prefectures

Pre-service teacher training at colleges and universities

lesson studies
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Opportunities to study “science lesson”

a. Visit lessons by other teachers and 
discuss ideas for improvement. 
(There is no perfect lesson anywhere.)

b. Learn the cutting edge science from 
scientists

c. Plan, do and improve lessons as a 
group of teachers (“Lesson Study”)

a b

c
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Opportunities to study “science lesson”

d. Videotape good 
lessons not as 
models but as 
resources for 
lesson study

Opportunities for visiting lessons are limited. 
Lesson videos can be used complementarily.

d

e. Watch the lesson video, 
analyze, and discuss the 
points of the lesson

e
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Science teachers could develop and well 
demonstrate their competencies, if 

� the goal of science education is clarified and shared
�Developing scientific literacy for all students 
�Enhancing abilities of students wishing a S&T career

� lifelong learning opportunities are given enough
�Formal training: to acquire standard practical information
� InformalEto challenge problems by individual or group
�Network of teachers to communicate effectively

� there are supports within school
�Equipments, budget for materials, ICT environment, time 

to teach, time to prepare, technicians, appropriate class 
size for hands-on activities, valid evaluation method, etc.

� there are supports from out-of-school 
�Parents, community, S&T professionals as role models, 

social facilities (science museum, zoology, water plants, 
hospitals, etc.), research laboratories (universities, 
industries, etc.)


