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Abstract

Characteristics and Case
Analysis of
Super Science High School
(SSH) in Japan

Insun Jeong
Department of Science Education

The Graduate School

Seoul National University

Science and technology development has been changing rapidly in
the 21st century. Accordingly, the amount of related knowledge is
exploding. In future science education, the cultivation of science and
technology talents with the ability to create and utilize new
knowledge i1s emphasized rather than the ability to acquire new
knowledge. To this end, various forms of Science Education, such as
STEM and STEAM, are being implemented in many advanced
countries like the United States, Japan, and Korea. In addition, as
schools with specialized science curriculum emerge, the development
of science education is promoted not only in gifted education but also

in general high schools.
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In terms of science education, Japan and Korea share many
similarities. Including the problems they face. Among them, the
‘Phenomenon of avoiding science’ was recognized as a common
problem in two countries which have the latest science and
technology-oriented industrial structures. As a countermeasure,
Japan’s Ministry of FEducation, Culture, Sports, Science and
Technology (MEXT) and Japan Science and Technology Agency
(JST) established the Super Science High School (SSH) in 2002. The
Super Science High School project introduced science and
mathematics classes with autonomous curriculum reflecting the
characteristics of each region and school.

As of 2022, 218 SSHs are operating in Japan. It has a great
influence on students who want to study science and technology to
promote interests in the two disciplines and to choose a career in
science and engineering. Similarly, in Korea, Science Core school
(SCS) that operates a science curriculum specialized in general high
schools has been implemented. In this context, it is necessary to
understand the characteristics of the SSH that has been continuously
operated for 20 years.

In this study, two research methods were selected to identify the
characteristics of SSH. First, the common characteristics of SSH
were 1dentified by analyzing the 'R&D Implementation Report’ of
nationwide SSH in Japan using Semantic Network Analysis (SNA).
Among them, the characteristics and orientations of Japanese SSH
were found through keywords in the reports. Second, as
representative cases of SSH’s operation, the reports of the three
schools that have been operating for the longest time since the start
of the project were analyzed in depth. Among them, the current

operation case of SSH with long-term know-hows were identified.
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In the first study, the words in the annual R&D Implementation
Reports published by each SSH were analyzed using a Semantic
Network Analysis of a visualization program (Netminer 4.4.5)
according to the processes of “Overview of R&D”, “Results of R&D”,
and “Tasks for R&D”. In each process, the topic was identified
through Word Cloud, Word Frequency, Degree Centrality, and
Cohesion Structure, and what the key words meant was embodied
through connecting with other words. In addition, common
characteristics of SSH were analyzed through connection centrality.
The detailed contexts of each word were researched in depth by
finding sentences with key words in the original text of the report.

“Development”, which appeared as a keyword in "Overview of
R&D,” was used to mean “cultivate students with excellent talents”
and "develop students’ literacy.” This means aiming the promotion of
growth in students’ ability and literacy by teachers and schools by
schools and teachers. "Global” was wused as the meaning of
"Internationality” pursuing exchange and cooperation, "English
education” for communication, and "experience the world stage in a
wide society.” This means that SSH aims to cultivate both national
and international scientific talents working abroad.

As a result of analyzing 'Results of R&D’ as Degree Centrality,
'Presentation’ appeared as the keyword with the highest frequency.
This means that SSH'’s education methods, in which students have
opportunities to present various studies as well as to develop
contents with other students, are similar nationwide.

The most frequent keyword in the "Tasks for R&D” was
"Exploration.” Exploration was used to evaluate the inquiry activities
students had in the SSH projects. Specifically, it can be seen that

'Exploration’ describes evaluations for inquiry the fostered inquiry
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ability and improving the deficiencies.

The results of the first study are that the main characteristic of
SSH is ’developing’ students’ abilities with the aim of science and
technology talents. SSH's students 'Present’ their own research
driven by their own ‘Inquiry’. In addition, SSH showed the possibility
of expanding science and education exchanges as a research and
development hub for science and technology in local communities
such solidarities for local middle and high school, industry-academia
and oversea high school. In the second study, the three schools that
have been operating the SSH projects for the longest time were
analyzed to explore how their schools have been operated. There
were differences in the characteristics of the schools. However, all
three schools have excellent solidarities with universities, foster
internationality through active overseas exchanges, and play a role as
a hub for science and technology R&D in the local community. These
enabled the autonomous operation of SSH with the same ultimate
goal pursued by the project.

What should be noted through these results was that overseas
exchange and Science-English education at high school level were
possible. In addition, it was found that it was possible to cultivate
science and technology talents through the educational perspectives
pursued by school such as, exploration and presentation, and ethics
education for scientists and engineers, away from entrance
exam-oriented education.

This study presents examples of various science education that can
be utilized in Korea's SCS, which is operated under the same
objectives, by illustrating the characteristics of SSHs which has

operated over two decades.
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