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Female students ratio, OECD countries
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PISA, 15 years old, Mathematics scores

https://data.oecd.org/pisa/mathematics-performance-pisa.htm#indicator-chart
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All fields, Bachelor’s female ratio
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1st project 2017-2021

2nd project 2023-

3rd project 2024-

Expectancy-value theory
(Eccles & Wigfield, 2020; Wigfield & Eccles, 2000)

Social cognitive career theory
(Lent et al., 1994)

There were no Climate research
Research on the public perception of Climate
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Ikkatai, Y., Minamizaki, A., Kano, K., Inoue, A., McKay, E., & Yokoyama, H. M. 
(2020). Gender-biased public perception of STEM fields, focusing on the influence 
of egalitarian attitudes toward gender roles. Journal of Science 
Communication, 19(1), A08.

1. Public perception（一般イメージ） 

online survey 2019 in Japan
1086 men and women aged 20-69
541 men, 545 women
Randomized by gender, age and region
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(Leslie et al. 2015)

Field – specific ability beliefs (Brilliance)
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0% 20% 40% 60% 80% 100%

Ability to understand the needs of society

Memory

Breadth of knowledge

Ability to think deeply

Ability to make quick decisions

Ability to think logically

Mathematical ability

（b）イギリス Masculine Somewhat masculine

Neither masculine not feminine Slightly feminine

Feminine

0% 20% 40% 60% 80% 100%

社会のニーズをとらえる能力

記憶能力

豊富な知識量

物事を深く考える能力

物事を迅速に判断する能力

計算能力

論理的思考力

（a）日本
男性的 やや男性的 どちらでもない

やや女性的 女性的

一方井祐子・井上敦・南崎梓・加納圭・マッカイユアン・横山広美（2021）．STEM分野に必要と
される能力のジェンダーイメージ：日本とイギリスの比較研究．科学技術社会論研究．
(Ikkatai, Yuko, Atsushi Inoue, Azusa Minamizaki, Kei Kano, Euan McKay, Hiromi Yokoyama (2021). gender 
images of abilities needed in STEM fields: a comparative study of Japan and the United Kingdom. Journal of 
Science, Technology and Society.)

Online Survey 2019
1177 men and women aged 20-69
583 males and 594 females
Allocated by gender, age, and region

2. Ability stereotype（能力ステレオタイプ）

Japan

England

Think logically

Mashmatical ability

9



3. Girl’s perception（女子生徒の視点） 井上敦・一方井祐子・南崎梓・加納圭・マッカイユアン・横山広美（2021）．高校生のジェン
ダーステレオタイプと理系への進路希望, 科学技術社会論研究.(19) 64-78

(Inoue, Atsushi, Yuko Ikkatai, Azusa Minamisaki, Kei Kano, Euan McKay, and Hiromi Yokoyama (2021). 
Gender stereotypes and career aspirations for science among high school students, Journal of Science, 
Technology and Society. (19) 64-78
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井上敦（2019）.親の数学のジェンダーステレオタイプと娘の自然科学専
攻.日本科学教育学会第43回年会論文集,9-12.
(Inoue, Atsushi (2019). Parents' Gender Stereotypes of Mathematics and 
Daughters' Natural Science Majors. Proceedings of the 43rd Annual Meeting of 
the Japanese Society for Science Education, 9-12.)

4. Parents perception(親の視点) 

Ikkatai, Y., Inoue, A., Kano, K., Minamizaki, A., McKay, E., & 
Yokoyama, H. M. (2019). Parental egalitarian attitudes 
towards gender roles affect agreement on girls taking STEM 
fields at university in Japan. International Journal of Science 
Education, 41(16), 2254-2270.

Finding

• Parents with inequality 
attitude disagree with 
girl’s choice to study no 
only STEM filed but also 
any field. 

Online Survey 2018
Parents with college-
educated daughters
1236 ages 20-69
618 males and 618 females
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Cheryan et al. 2016
Solid arrows indicate the 
presence of experimental
evidence.

+Social Climate

①

②

③

④

Gender equalities itemsNew!

New!

Ikkatai, Y., Inoue, A., Minamizaki, A., Kano, K., McKay, E., & Yokoyama, H. 
M. (2021). New model of the public image of masculinity in physics and 
mathematics tested in Japan and England. Public understanding of science

5. Social climate effect（社会風土効果）
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Online Survey, Males and Females aged 20-69
Japan: 1177 subjects Females 593, Males 594
Not UK but England: 1082 Females 553, Males 529
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Factor①

Factor ②

Factor ③

Factor ④

Japan
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Factor ①

Factor ②

Factor ③

Factor ④

England
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6. Information provision（情報提供） Ikkatai, Y., Inoue, A., Minamizaki, A., Kano, K., McKay, E., & 
Yokoyama, H. M. (2021). Effect of providing gender equality 
information on students’ motivations to choose STEM. PLOS 
ONE.

Online Survey 2020
1089 male and female 
students in the first year 
of junior high school
544 males, 545 females

17



Women’s quota 

• [Women in STEM] Hiromi M. Yokoyama, Yuko Ikkatai, Euan 
McKay, Atsushi Inoue, Azusa Minamizaki & Kei Kano (2024) Can 
affirmative action overcome STEM gender inequality in Japan? 
Expectations and concerns, Asia Pacific Business Review, DOI: 
10.1080/13602381.2024.2320547

• Summary of our past papers and 
discussion on the women's quota

• Concerns that the quotas available to 
women only reinforce the incorrect 
stereotype that women can't do science

7. Women’s quota(女子枠), discrimination
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Using approximately 1 million 
test data from 3rd year junior 
high school students

1. Math, Science and Japanese:        
all scores 
girls > boys

2. (Math + Science) -2 x Japanese
＞boys are positive
＜girls are negative

Z-values in 
Maths for Girls and 
Science for Boys Influence 
STEM Choice(Y)

8. Comparative Advantage(比較優位説) The Comparative Advantage Thesis Revisited: Score in Maths 
for Girls and Science for Boys Influence STEM Choice

Asuka TAKEUCHI , Ginko KAWANO , Mari MIURA ,Hiromi M. YOKOYAMA .

Preliminary / submitted
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Preliminary / submitted
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①The Gender Equality Paradox

(Stoet & Geary 2018, 2020)
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②Is it true that girls 
hate science and math?

• Junior high school girls 
“pretend" their dislike of 
science and mathematics 
(Uchida & Mori 2012).

Remaining Mysteries
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Summary

• Most importantly, improving the environment

• Our study revealed that the social climate influences the masculine 
image of mathematics and physics.

• Providing information: equal information and denial of math 
stereotypes are important. 

• It is important to encourage girls who like science to pursue STEM 
pathways. In fact, since we also want to see more boys in these fields, 
fostering an interest in science among boys is also a key policy issue.

• As STS research field, we can research it for making evidence related 
“S&T Innovation policy” and "Science of Science Communication“.

To restore research competitiveness

For female students to enter the sciences and technology

Science of Science Communication
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