ADVISORY OPINION

Importance of introducing gender perspectives into
elementary and secondary education and creating a
desirable environment for STEM education in order to
accelerate the advancement of women into science
and engineering fields.

22 September 2023
Science Council of Japan

Gender Diversity committee for science and
technology, Section lli



Gender Diversity committee for science and technology, Section i

Chair

Vice-
Chair

Secretary

Secretary

NOJIRI Mihoko
(Section MICouncil Member)

TAMADA Kaoru

(Section I Council Member)
Oba Michiko

(Section I Council Member)
ITO Takayuki

(Associate Member)

ITO Yukari

(Section I Council Member)
OSHIMA Marri

(Section I Council Member)
SASAKI Yoh

(Section I Council Member)
SEKINE Chizu

(Section I Council Member)
TANIGUCHI Rin-ichiro
(Section I Council Member)
NAKAGAWA Toshiko

(Section I Council Member)
NISHIHARA Hiroshi

(Section I Council Member)
HORI Rie

(Section I Council Member)
KAWAGUCHI Shinsuke
(Associate Member)

SAITO Takeshi

(Associate Member)
SUYAMA Shoko

(Associate Member)

SENJU Tomonobu

(Associate Member)
WATANABE Miyoko
(Associate Member)

Professor, Inter-University Research Institute
Corporation, High Energy accelerator Research
Organization

Vice President, Professor Institute for Materials
Chemistry and Engineering, Kyushu University

Faculty of Engineering, Kyoto Tachibana University

Professor Ochanomizu University

Professor Kavli IPMU, The University of Tokyo

Professor, Interfaculty Initiative in Information
Studies, Tokyo University

Professor School of Creative Science and
Engineering, Waseda University

President, Sumika Technical Information Service
Inc.

Executive Vice President, CIO, Kyusyu University

Professor Emeritus Tokyo City University

Vice President, Tokyo University of Science

Vice-President, Professor, Ehime University

Senior Research Scientist Japan Agency for
Marine-Earth Science and Technology(JAMSTEC)
Professor Graduate School of Mathematical
Sciences, The University of Tokyo

Senior Expert Toshiba Energy Systems &
Solutions Corporation

Professor University of the Ryukyus

Standing Trustee  (Nihon University) |,
President/CEO (NPO Wood Deck)



Subcommittee on Gender and Diversity Commette, Section Ill, Science Council of Japan.
Subcommittee on Gender Perspectives Desired for Science and Mathematics Education in
Elementary and Secondary Education and the Roles of Universities and Industries

Chair

Vice-Chair

Secretary

NOJIRI Mihoko
(Section MICouncil Member)

OSHIMA Mari

(Section I Council Member)
ITO Takayuki

(Associate Member)

ITO Yukari

(Section I Council Member)
Oba Michiko

(Section I Council Member)
SEKINE Chizu

(Section I Council Member)
TAMADA Kaoru

(Section I Council Member)
HORI Rie

(Section I Council Member)
KONO Ginko

(Associate Member)

SAITO Takeshi

(Associate Member)
YOKOYAMA Hiromi
(Associate Member)

INADA Yumi

Professor, Inter-University Research Institute
Corporation, High Energy accelerator Research
Organization

Professor, Interfaculty

Studies, Tokyo University

Initiative in Information

Professor Ochanomizu University

Professor Kavli IPMU, The University of Tokyo

Faculty of Engineering, Kyoto Tachibana University

President, Sumika Technical Information Service
Inc.

Vice President, Professor Institute for Materials
Chemistry and Engineering, Kyushu University
Vice-President, Professor, Ehime University

Professor, Faculty of Education, Art and Science,
Yamagata University

Professor Graduate School of Mathematical
Sciences, The University of Tokyo

Deputy Director, Professor, Kavli IPMU, The
University of Tokyo

Professor School of Childhood Sport Education,
Nippon Sport Science University

The following staff members were responsible for administrative work in the preparation of

this Opinion.
Secretari  Kaniji
at Matsumuro
Toru Sasaki
Naoya

Takahashi

Director, Division for Scientific Affairs 1I (until July 2022)

Director, Division for Scientific Affairs 1I (from August 2022)
Deputy Director (until March 2023)

11



Joko
Yanagihara

Ohashi
Mutsumi

Tatsumi
Koichiro

Yoshino
Ikegawa

Takashi Fujita

Deputy Director (from April 2023)
Unit Chief (until December 2022)
Unit Chief (until January 2023)
Unit Chief (until March 2023)

Unit Chief (from April 2023)

111



This English version is a translation of the original written in Japanese.

EXECTIVE SUMMARY

1. Current Status and Challenges

In international surveys of students' understanding of science and mathematics subjects,
male and female Japanese elementary and junior high school students score highly.
However, the survey shows a lack of interest in applying science to their daily lives. In
particular, many female students do not consider science and engineering a future career
option.

While the government and some companies are actively working on workstyle reforms and
awareness of work-life balance in the workplaces and supporting female students interested
in science and mathematics, more effort must be made to reach out to parents and teachers
who influence children's course choice process.

Education reforms have been called for Japanese government education guidelines, such
as active learning, inquiry-based learning, and STEAM (Science, Technology, Engineering,
Arts and Mathematics) education. In addition, “personalized optimal learning is emphasized
as online access to education becomes widespread. Those aim to bring up the student's
various abilities, but none pay attention to eradicate gender gap in science and mathematical
education.

We are concerned about women's underrepresentation in primary education. Female
science and mathematics teachers are natural role models for girls. However, the number
of female science and mathematics teachers in educational institutions above junior high
school is overwhelmingly small.

Even in elementary schools, where the number of female teachers is relatively high, female
teachers who teach information science, science and mathematics are very few. It is
necessary to give opportunities for teachers to develop their skills to teach these subjects.

There are no clear national guidelines on preventing gender bias in primary and secondary
education. In the government guidelines on teacher education, mention of gender equality
is limited in social studies and home economics, but there is little emphasis on science and
mathematics education. The teachers should be more informed on danger of gender bias in
girl's performance and proper actions to motivate the students.



Research on the effects of gender bias continues to be difficult to study due to the limited
availability of statistical data by gender in school education. Surveys on teachers’ awareness
have shown that it is not unusual for teachers to have stereotypes against the abilities of
girls in science and mathematics. The correct information based on the gender study has
not been provided to teachers. One reason may be that many science and mathematics
teachers are educated in science and engineering departments, but there are few
opportunities for gender education at these universities.

2. Content of the recommendation

In Japan, girls tend to lose interest in science and mathematics at an early age, more
markedly than in other countries, due to a persistent gender bias in society. The low ratio of
women in science and engineering occupations leads to losing human resources. Japanese
public-school education has not adopted proactive measures to eradicate the gender gap.
However, considering the current situation, there is an urgent need to introduce a proactive
approach to elementary, secondary, and higher education.

1. The government should actively collect objective data to understand female students'
learning environment and affective tendencies. MEXT should actively disclose gender-
specific data on primary and secondary education for gender study and promote appropriate
intervention education based on the data. The collection of quantitative data is essential for
new educational measures such as STEAM education and personalized optimal learning to
be effective.

2. Since female students are affected by gender bias regarding science and math subjects
from an early age, it is necessary to specify in the general provisions of the "Courses of
Study" elimination of gender bias that persists in society as one of the efforts to achieve
diversity, inclusiveness and to promote educational reform.

3. It is desirable to incorporate appropriate ways to deal with various gender-related issues
as a mandatory item in the teachers’ training courses, recruitment, and training of teachers
by the Ministry of Education, Culture, Sports, Science and Technology (MEXT) so that
teachers will have correct knowledge about gender and classroom management.
Promoting understanding of gender bias should be added to the core curriculum for teaching.
Measures, including the amendment of the Teacher Licensing Law, should be taken as soon
as possible so that students from any university department can take courses on gender-
equal education if they want to become teachers.
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4. Itis important to resolve the gender balance of teachers in charge of science, mathematics
subjects and information education for female students upon understanding that science
and mathematics subjects are related to themselves. The boards of education must set
numerical targets for the ratio of female teachers. In addition, MEXT should urgently
establish guidelines to increase and support female teachers in charge of ICT and
elementary school science and mathematics subjects.

5. Itis necessary to raise awareness of gender equality in science, mathematics, and society
to increase women's participation in technology development-oriented companies. In
particular, gender education in undergraduate and graduate science and engineering
schools at universities is insufficient. Universities should introduce required gender equality
education courses or other proactive measures.

6. Female students, their parents, and teachers are not sufficiently aware that women are
expected to take active roles in technical development jobs. Various stakeholders should
make more coherent efforts to encourage girls in elementary and junior high schools. For
example, universities, industries, and the government could collaborate to introduce science
and technology outreach activities with regular classes.



