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SUMMARY

This paper presents an overview of gender differences in education outcomes in OECD countries. A
rich set of indicators describes the improvement of educational attainment among women over the past
decades, and various dimensions of male under-performance in education. Possible explanatory factors
include incentives provided by changing employment opportunities for women, demographic trends, as
well as the higher sensitivity of boys to disadvantaged socio-economic backgrounds. Gender differences in
field of study and in performance by subject are found to be related to attitudes and self-perceptions
towards academic subjects, which are in turn influenced by social norms. A number of policy options to
address gender gaps are presented in the final section of the paper.

RESUME

Ce document présente un apercu des différences entre gargons et filles dans les résultats scolaires des
pays de I’OCDE. Les indicateurs utilisés décrivent 1’amélioration du niveau d’instruction des femmes au
cours des dernieres décennies et les différents domaines dans lesquels les garcons obtiennent des résultats
inférieurs par rapport aux filles. Parmi les explications avancées figurent les politiques encourageant les
opportunités d’emploi pour les femmes, les tendances démographiques ainsi que la vulnérabilité accrue des
garcons issus de milieux socio-économiques défavorisés. Les différences entre hommes et femmes dans le
domaine des ¢études et dans les résultats scolaires par discipline tiennent aux mentalités et a 1’auto-
perception des disciplines, et sont elles-mémes influencées par les normes sociales. La derniére section du
document présente un certain nombre de mesures pouvant combler les disparités entre hommes et femmes.
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1. Introduction

1. Over the past half century, OECD and EU countries have made significant investment in human
capital, achieving significant increases in the educational attainment of both men and women. Progress in
educational attainment among women and men has brought along improvements in labour productivity,
labour force participation, as well as child mortality, fertility and health. The more equal gender
distribution of education has furthered these positive effects; Thévenon et al., (2012), find that increases in
educational attainment have accounted for about 50% of GDP growth in OECD countries between 1960
and 2008, and about half of this increase was due to improvements in women’s educational attainment
compared to men’s.

2. Nevertheless, educational outcomes still vary widely across and within countries. This variation
exists for many reasons, ranging from the resources given to the educational system, the educational
practices followed by countries, differences in educational opportunities for students from disadvantaged
socio-economic background, and differences in learning resources outside of the formal educational
system. Educational outcomes also vary by gender, with some stylized facts common to all countries.
Compared to girls, boys have become more likely to underperform in secondary education and less likely
to complete higher education degrees. At the same time, women remain significantly under-represented
among graduates in fields such as engineering or technology while men are under-represented in fields
such as education and health and welfare (OECD, 2012a).

3. These gendered patterns raise concern for policy makers for a number of reasons. To the extent
that the observed gender gaps are the result of social constructs both inside and outside the education
systems and not the result of intrinsic differences in preferences and ability between men and women, they
imply an under-utilization and misallocation of talent, which limits economic growth. In addition, there are
costs at the individual level. Under-performance in education hinders employment opportunities and
increases the risk of poverty and social exclusion; horizontal segregation in the field of study contributes to
occupational segregation, which hinders employment opportunities and significantly contributes to gender
gaps in earnings.

4. The paper is organised as follows. Section 2 provides a comprehensive review of the main
dimension of gender gaps in participation and achievements in education, in a cross-country and across-
time perspective; section 3 analyses the main drivers of these trends; section 4 describes gender
segregation in tertiary education; and an analysis of the potential drivers of gender gaps in field of study is
provided in section 5. Section 6 offers an overview of gender differences in the teaching profession.
Section 7 concludes with policy implications.

2. Gender gaps in student participation and achievements

5. Over the past decades, in the OECD and the EU, educational attainment among women has
increased significantly and more rapidly than among men (Table 1). As a result in most of these countries
gender gaps in educational attainment have closed or even reversed and women nowadays often have
higher educational attainment than men. In OECD countries the average number of years of completed
education among the working-age population has increased from 6.3 to 11.3 for men and from 5.6 to 11.3
for women. In most countries the “takeover” happened between 1990 and 2010.
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Australia
Austria
Belgium
Canada

Chile

Czech Republic
Denmark
Estonia

Finland

France
Germany
Greece
Hungary
Iceland
Ireland*

Israel

Italy

Japan

Korea
Luxembourg
Mexico
Netherlands
New Zealand
Norway

Poland
Portugal
Slovak Republic
Slovenia

Spain

Sweden
Switzerland
Turkey

United Kingdom
United States
OECD average

1950
Men Women
9.2 8.2
41 34
6.7 6.1
7.4 7.8
5.0 4.6
8.7 7.7
8.0 6.9
6.8 6.3
54 54
4.8 4.0
54 4.7
5.2 3.1
7.3 6.8
5.6 54
7.6 7.8
8.3 6.5
4.7 3.9
6.9 5.8
5.3 3.1
7.0 6.1
2.7 2.1
6.5 6.2
9.5 94
7.8 7.6
55 4.8
2.7 2.2
8.8 7.7
6.9 52
2.9 2.2
6.8 6.5
7.8 6.9
1.6 0.5
5.6 5.9
8.4 8.6
6.3 5.6

1970
Men Women
10.9 9.7
7.6 5.3
7.7 7.0
9.1 8.9
6.1 57
10.9 9.0
9.1 7.9
7.9 7.6
7.0 6.9
55 4.9
5.8 52
7.2 57
8.3 7.8
6.9 6.7
8.7 8.7
9.1 7.7
5.9 5.1
8.4 7.2
7.2 4.4
8.5 71
3.5 2.8
8.6 8.0
11.2 10.9
9.1 8.3
7.5 6.8
4.7 2.9
10.7 9.1
8.6 71
4.2 3.3
8.1 7.7
9.2 8.1
3.1 1.3
7.3 7.2
11.1 11.0
7.8 6.9

11.5
8.4
10.9
10.7
9.8
6.3
10.9
12.2
1.7
9.0
7.4
11.3
11.3
7.3
10.7
11.3
6.0
8.1
12.8
9.9

1990
Women

12.0
7.6
9.6

10.7
8.3

11.2
9.8

10.2
9.1
7.7
8.0
8.1
9.1
9.2

11.1

11.1
7.7

10.1
8.0
8.9

9.3

Table 1. Average years of completed education, men and women aged 25-64

Men

11.5
10.9
11.1
12.6
10.2
12.7
10.6
12.0
10.8
11.2
12.8
11.3
12.0
10.6
11.8
12.0
10.6
12.4
12.6
10.5
9.3

11.6
12.8
12.6
10.0
8.4

11.5
11.9
10.9
11.9
11.3
7.8

9.4

13.3
11.3

2010
Women

12.7
9.7
11.3
12.8
10.1
12.5
10.5
12.8
11.4
11.0
12.4
11.3
12.0
11.4
12.2
124
10.6
125
12.2
10.3
8.7
11.3
12.9
12.9
10.5
8.8
11.8
12.1
11.1
12.4
10.3
5.9
10.3
13.5
11.3

Note: highlighted cells indicate countries for which women’s average educational attainment among women is higher than men’s in a
given year. *The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of
such data by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in the West
Bank under the terms of international law.

Source: Barro Lee dataset: www.barrolee.com.

6. As OECD and EU countries have made education compulsory, usually between the ages of 5 to 7
and 14 to 16, secondary education attainment has become the norm for men and women. In the OECD
among younger adults (that is the population aged 25 to 34), 83% of women and 80% of men had at least
an upper secondary education degree in 2010. The gender gap was the same in EU-21 countries: 85% for
women and 83% for men. Only in few countries men were more likely to have attained at least upper
secondary education: Austria, Czech Republic, Germany, Mexico, Switzerland and Turkey (OECD,
2012a). Reflecting the relatively recent improvement in women’s educational attainment relative to men’s,
in 2010 across the OECD 66% of men (68% in the EU), but 58% of women (60% in the EU) in the 55 to
64 age group had attained at least upper secondary. Only in Canada, Estonia, Finland, Ireland, Sweden and
the United States did women already have an advantage in the 55-64 group.
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Figure 1. Proportion of men and women that attained at least upper secondary education, by age group (2010)
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Source: OECD Education at a Glance 2012.

7. Gender gaps are larger at the highest levels of educational attainment, as young women are more
likely than young men to transition to and complete tertiary education. In 2010, 42% of women and 33% of
men aged 25-34 had a tertiary degree in the OECD, which include theory-based programmes (tertiary-type
A), shorter and largely vocational programmes (tertiary-type B) and advanced research programmes. In the
EU21, in 2010, 40% of women and 29% of men aged 25-34 had a tertiary degree; only in Switzerland and
Turkey were men in this age group more likely than women to have a tertiary degree. As already observed
in secondary education, for the generation aged 55-64, men were more likely than women to have a tertiary
degree in 2010 (Figure 2).
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Figure 2. Proportion of men and women that attained tertiary education, by age group (2010)
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Source: OECD Education at a Glance 2012.

8. Reflecting the increasing demand for a highly skilled labour force, entry rates in type-A tertiary
education has been increasing steadily over the past decades whereas entry in tertiary-type B programmes
has remained stable (Figure 3). On average in the OECD, 69% of young women entered tertiary-type A
education (i.e. largely theory-based) programmes in 2010, marking an increase of 9 percentage points since
2005, and a 25 percentage point increase since 1995. Boys have followed a similar trend, reaching an entry
rate of 55% in 2010 in the OECD. On average, trends and levels are very similar in the EU21 countries.
Entry rates in tertiary-type B education programmes (i.e. shorter programmes generally focused on
developing practical, technical or occupational skills) have instead remained more or less stable between
2005 and 2010, with an OECD average in 2010 of 16% for young men and 19% for young women.

10



DELSA/ELSA/WD/SEM(2013)4

Figure 3. Trends in entry rates at tertiary level, by gender (2005-2010)
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Source: OECD Education at a Glance 2012.

9. In 2010, the gender gap in entry rates in tertiary-type A education was greater than 25 percentage
points, to the advantage of women, in five out of the 31 OECD countries for which data is available:
Iceland, New Zealand, Norway and Slovenia. Japan was the only OECD country where the incidence of
entry in tertiary-type A programmes was higher among men than among women, with an 11 percentage
point difference (Figure 4).

Figure 4. Entry rates in tertiary type-A education, by gender (2010)
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Source: OECD Education at a Glance 2012.
10. A comparison of the incidence of women among entrants and among graduates in tertiary

education suggests that women might also be more likely than men to successfully complete tertiary
education in most OECD countries, even though comparing entry and graduation data for the same year
only provides a very rough proxy for completion (Figure 5).

11
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Figure 5. Proportion of women among entrants and graduates in tertiary education (2010)
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Source: OECD Education at Database 2012, OECD Education at a Glance 2012.
11. Participation of women in advanced research programmes has also been increasing over time. By

2010, entry rates among women were at par with those of men in the majority of OECD countries for
which data is available, and the proportion of advanced research degrees awarded to women in 2010 varied
between 40-50% in the majority of OECD countries (Figure 6).

Figure 6. Percentage of qualifications awarded to women at different tertiary levels (2010)

Advanced research Programmes © Tertiary-type A(first degree) + Tertiary-Type B (first degree)
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20
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Source: OECD Education at a Glance 2012.

3. Drivers of improved girls’ education outcomes and boys’ underperformance

12. In the 1990s, participation in tertiary education among women started to increase at a faster rate
than among men in many OECD countries. Figure 7 shows the trends in the ratio of female to male
enrolment rates for a number of OECD countries. In the 1970s, female enrolment rates were already
increasing compared to male rates — at moderate pace in some countries — but much faster in others, like
the United States. In the following two decades female rates began to soar in many countries, and by 2010
enrolment in tertiary education was higher for women than for men in all OECD countries except Japan,
South Korea, Switzerland and Turkey.

12
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Figure 7. Trends in female to male participation in tertiary education, 1970 — 2010
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13. In the economic literature, a number of factors have been associated with women’s increased

participation in tertiary education. Goldin (2006) and Goldin, Katz and Kuziemko (2006) highlight the role
of changing expectations about future labour force participation among women. Increased participation in
the labour force among older generations is expected to have encouraged younger women to pursue tertiary

education in order to improve employability (Figure 8).

Figure 8. Women’s participation in the labour force and participation in tertiary education, OECD countries
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14. Higher educational attainment contributed to improving other labour market outcomes, such as
earnings and career progression. Tertiary education yields an earnings premium in OECD countries; in
2010 workers who had a tertiary degree earned on average 55% more than workers with an upper
secondary education in the OECD (Figure 9). Earnings premiums were higher for men (60%) than for
women (57%), if the entire working-age population is considered. However, earnings premiums become
larger for women (49%) than for men (40%) in the 25-34 age group which might help explain why young
men are less likely to graduate from university.

Figure 9. Employment earnings premium, 2010 or latest available year

Earnings of the population with tertiary education relative to population with upper secondary education (=100), by
gender and age groups

Men 25-64 e Women 25-64
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Source: OECD Education at a Glance 2012.

15. Having a tertiary degree does not contribute to reducing gender gaps in earnings in every OECD
country. (Figure 10). By looking at countries such as Greece, Spain and the United Kingdom, gender gaps
in earnings were actually smaller among unskilled workers (i.e. those who did not complete upper
secondary education) than those with a tertiary degree.

Figure 10. Differences in earnings between women and men, 2009
Average annual earnings of women as a percentage of men’s earnings, by level of educational attainment of 25-64
year-olds
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Source: OECD EAG 2012.

16. Naturally, the positive correlation between labour force participation and educational attainment
does not indicate causality, and it is in fact likely that both trends were caused by other factors such as: the
role of technological changes that reduced the time needed to carry out unpaid work in the household
(Chiappori et al., 2009); contraceptive innovations (Goldin and Katz, 2002); increases in the median age of
first marriage and average age at first birth (Figure 11); and increases in divorce rates and decreases in

14
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rates of marriage, which pushed women to invest in their own human capital to ensure economic auto-
sufficiency (DiPrete and Buchmann, 2006; Goldin, Katz and Kuziemko, 2006). While many other
additional and social factors are likely to affect — from an early age — the probability of attending tertiary
education, the trends in labour markets described above can have significant effects on investments in
education on the margin (DiPrete and Buchmann, 2006).

Figure 11. Age at first birth and women’s participation in tertiary education, OECD countries, 2009
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17. Having an upper secondary education degree is critical for entering and staying in the labour
market. As shown in Figure 12, men have an even higher penalty than women, in terms of employment
rate, for failing to complete at least an upper secondary education degree. At the same time, the fact that
lower secondary education employment rates are higher in level for men than for women might give low-
skilled boys more incentives to drop out compared to low-skilled girls.

Figure 12. Employment rates by educational attainment and gender, 25-64 year-olds 2010
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18. Overall gender gaps in educational attainment are mainly the consequence of higher participation
and more successful completion of tertiary degrees among women. However, boys start falling behind
before entry into post-secondary education. In the OECD and EU countries, education is nowadays
compulsory (usually) between the ages of 5 to 7 and 14 to 16; for this age group access and participation in
education is therefore universal. However, upon completion of lower secondary education, most OECD
countries allow students to leave the education system. As a result, gender differences in participation rates
begin to appear at the start of upper secondary education.

19. In 11 out of the 34 OECD countries, less than 80% of boys and girls aged 15 to 19 are enrolled in
school (Figure 13). In every OECD and EU21 country, the enrolment rate among 15- to 19-year-olds is
higher for girls (84%) than for boys (82%). The gender gap is even larger in EU21 countries; enrolment
rates are 88% for girls and 85% for boys in this age group. Among the OECD European countries, the
gender gaps are largest in Greece, Portugal, Spain and the United Kingdom. Switzerland and Turkey are
the only OECD countries where boys aged 15 to 19 are more likely to be enrolled in formal education than
girls of the same age.

Figure 13. Enrolment rate in education for population aged 15 to 19, by gender (2010)
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20. Boys are not only less likely than girls to enter upper secondary education; they are also less

likely to complete these programs once they started. While data are available only for a subset of countries,
they show a clear gender gap in successful completion rates. On average in 2010, across the countries for
which there is data, 66% of boys completed their upper secondary education within the stipulated time,
compared to 74% of girls. The gender gap in completion rates was smaller than 5 percentage points in a
few countries (Finland, Japan, Korea, the Slovak Republic and Sweden), while it exceeded 15 percentage
points in Iceland and Norway (Figure 14).
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Figure 14. Successful completion of upper secondary programmes, by gender (2010)
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21. In many OECD countries boys also tend to have poorer school performance than girls, in terms
of grades, repetition rates and attendance (OECD, 2011). On average girls receive better marks from their
teachers than boys. In the majority of countries for which data are available', gender gaps in marks remain
significant even after controlling for reading performance and learning habits (OECD, 2012¢). Marks have
an important role in shaping students’ education expectations by providing them an important source of
information on their success and potential in school. In fact, marks are found to be significantly related to
education outcomes, such as university completion. In many countries and economies, gender differences
in marks explain a significant part of gender differences in expectations to complete a university degree,
net of performance and secondary education programme (OECD, 2012¢). It will therefore be important to
better understand whether systematic differences in marks obtained by boys and girls with similar skills are
systematically related to socio-economic background and/or stereotypes.

22. Grade repetition is also more common among boys than girls. PISA 2009 provides information
about self-reported past grade repetition among 15-year-old students. On average, in the OECD, 8% of 15-
year-old boys and 5% of girls report having had to repeat (once or more than once) a grade in lower
secondary education. Gender differences vary by countries and are of course larger (and statistically
significant from zero) in countries where having underperforming students repeat grades is a more
common practice, such as in France, Luxembourg, Portugal and Spain (Figure 15).

23. The gender gaps in the proportion of students who report having repeated a grade remain
significant even after controlling for the student’s socio-economic background and immigrant status,
factors which can have significant effects on the likelihood of repeating a grade for both boys and girls.
Fifteen-year-old students who are from lower socio-economic backgrounds or vulnerable social groups are
twice as likely to repeat one or more grades, and they are at a higher risk of not completing secondary
education (OECD 2011). Gender compounds these differences; Bertrand and Pan (2011) find that this
might be driven by a stronger relationship between behavioural outcomes and parental inputs for boys than
for girls. Boys growing up in families from lower socio-economic backgrounds would therefore be doubly
disadvantaged if they have fewer opportunities to spend time in childcare-related activities with their
parents. Ethnic origin and language are also expected to interact with gender differences in education
performance (European Commission, 2010).

"In 2009, in 21 of the PISA participating countries students provided information about their expectations in terms of
educational attainment; in 17 of these countries (Austria, Belgium, Hungary, Iceland, Ireland, Italy,
Mexico, New Zealand, Poland, Portugal, the Slovak Republic and Croatia, Latvia, Macao-China, Serbia,
Singapore and Trinidad and Tobago), students also reported information on their marks.
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Figure 15. Proportion of student who report having repeated a grade in secondary education (2009)
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Source: PISA 2009 dataset.

24. Expectations about academic achievement prior to entering higher education are also likely to
influence actual outcomes. PISA data (OECD, 2012¢) show that expectations about education attainment
are higher among girls than boys (Figure 16). In most countries for which data is available, the share of
students expecting to complete a university degree increased between 2003 and 2009 (Figure 16); in about
half of the countries the increase was somewhat greater among girls. While socio-economic status is the
largest predictor of educational expectations (McDaniel, 2010), the gender gap in the proportion of
students that expect to complete a tertiary degree is significant even after controlling for socio-economic
and immigrant background and for performance in mathematics and reading.

Figure 16. Proportion of students expecting to complete a university degree, by gender at age 15
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Source: PISA 2003, PISA 2009.

4. Gender differences in subject choice in tertiary education

25. The evidence presented so far shows that women have, overall, higher educational attainment
than men in most OECD and EU countries. Nevertheless, clear gender stratification in the type of
educational curricula and field of study taken by young women and men persist. Young women are much
less likely than young men to choose certain scientific fields, while young men are unlikely to graduate
from fields such as health, welfare and the humanities.
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26. In 2010, women accounted for 74% of the graduates in education, health and welfare, and for
77% in humanities in OECD countries. On the other hand, they made up 27% of the graduates in
engineering and 20% in computer sciences (Figure 17). Only in Estonia, Finland, Greece and Portugal
were science-related fields of study more attractive to women. In no OECD country was there gender
parity in the share of degrees awarded in these fields. The same holds true for degrees in education; in each
of the OECD countries except for Japan and Turkey, men accounted for less 40% of the graduates in this
field of study, and for less than 10% in Italy and Estonia. Even within subject areas there is evidence of
segregation. For example, in science women still prefer fields such as biology, medicine and agriculture
whereas men continue to dominate mathematical and physical sciences, in particular, engineering (Xie and
Shauman, 2003).

Figure 17. Proportion of degrees awarded to women, selected fields of study (2010)
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217. Over the past decade, this polarization has decreased only slightly and only in some fields of
study (Figure 18). The Czech Republic, Germany, the Slovak Republic and Switzerland are the only four
countries where the proportion of women in science grew by at least 10 percentage points between 2000
and 2010. The share of women in computer sciences has actually decreased in the past 10 years in most
OECD countries. Only in Austria, the Czech Republic, Germany and Norway was the share of women
among graduates in computing sciences higher in 2010 than in 2000. Engineering schools have instead
been somewhat more successful in increasing female representation. In most OECD countries the share of
women among engineering graduates increased between 2000 and 2010, with an average increase of 5
percentage points in both the OECD and the EU.
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Figure 18. Change in the proportion of tertiary degrees awarded to women by field, 2010-2000
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28. This partial de-segregation of fields of study was driven more by women entering male-

dominated fields of study than by males entering female-dominated fields of study (England, 2010).
Gender disaggregated data on the number of graduates by field of study (Figure 19) reveal that between
2000 and 2010 the number of male graduates in computer sciences increased significantly in the OECD, in
response to employment opportunities in the field. The number of female graduates in the field has instead
remained, by and large, unchanged over the same period of time. Women have lagged behind in
engineering as well (Figure 19), even though the trends in the number of female graduates have been
slightly more positive than in computer sciences. Strong positive trends have been observed in a few

countries: Denmark, Iceland, Poland, the Slovak Republic as well as Belgium and Spain.
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Figure 19. Trends in number of graduates in tertiary education by field of education, OECD average 1998-2010
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29. Polarization has also increased in health and welfare; on average the proportion of women among
health and welfare graduates has increased by 6 percentage points in the OECD and in the EU (Figure 18).
With the exception of Australia and the Netherlands, the proportion of women among graduates has further
increased between 2000 and 2010 in all other OECD countries for which there is data. While over the past
decade gender polarization also increased in education degrees in the OECD and the EU (on average by 4
and 6 percentage points respectively), the share of men in the field has increased in countries such as
Iceland, Ireland, Korea, New Zealand, Norway and Spain.

5. Drivers of gender differences in subject preferences

30. Many factors can influence students’ subject choice in higher education, including performance
in secondary education, preferences and perception of one’s own ability, socio-economic and family
background, career aspirations and labour market expectations.

31. Systematic gender disparities in subject choices — to the extent that they are not explained by
innate differences in preferences — prevent economies from making full use of their talent pool and
therefore imply a misallocation of human capital and a loss in potential innovation and economic growth.
At the same time, the under-representation of women among science graduates affects their career
opportunities, mainly by precluding them access to a number of occupations that often offer better earning
and career potential.

Gender differences in secondary education student performance

32. The first part of this section provides a review of gender differences of student performance by
subject in secondary education, as measured by the OECD PISA surveys. These data reveal that, across
OECD countries (as well as many other non-OECD countries) systematic differences exist in student
performance” across subjects (reading, mathematics and sciences). In the second part of the section, we
will assess whether PISA gender gaps in performance by subjects explain gender differences in the field of
study chosen in tertiary education.

? PISA surveys students at age 15 when, in most OECD countries, students are near the end of compulsory education.
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33. Biological gender differences in non-cognitive skills, such as spatial ability, might be a factor in
gender differences in student performance (Wilder and Powell, 1989). While it is very complicated to
disentangle innate behaviours from learned ones, and the influence of gender stereotypes on these
behaviours, the evidence presented in the rest of this section will show that attitudes and gender patterns of
socialization clearly play a role in the observed differences in student performance by subject.
Furthermore, gender differences in cognitive skills are small compared to the within-gender differences.

34. In each OECD and EU country, and indeed in each country and economy that participates in
PISA, 15-year-old girls perform better than boys in reading (Figure 20). Across the OECD the average
reading performance is 474 score points for boys and 513 for girls (i.e. a gender gap of 39 score points
which is roughly equivalent to one year of schooling). In many countries differences are even greater. In
Finland and Slovenia, for example, the gender gap (55 score points) is equivalent to almost 1.5 years of
schooling (OECD, 2012b). Boys have significant disadvantages in reading performance in other Nordic
countries as well, with the exception of Denmark. Gender gaps in reading are narrowest in the Netherlands
and the United States, but at around 24 score points they are still significantly different from zero.

35. Gender gaps in reading are wider and more systematic than the gender gaps in mathematics or
sciences, and have been since 2000 — the year of the first PISA assessment.

Figure 20. Gender differences in PISA reading performance, 2009
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36. Because both PISA 2000 and PISA 2009 focussed on reading skills, it is possible to analyse
changes in gender gaps in reading performance between these two survey years. Over this period of time in
most countries for which the comparison is possible, there were no significant changes in the gender gap in
reading (Figure 21). However, in Israel, Korea and Romania, the gaps increased considerably (more than
20 score points). The gaps also increased in Portugal (13 score points), France (by 11 score points) and
Sweden (9 score points).
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Figure 21. Change in reading performance, 2000 to 2009
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Source: OECD 2012 PISA 2009 Results: Learning Trends (Vol. V).

37. An international assessment of reading comprehension at an earlier age has been conducted
within the “Progress in International Reading Literacy Study (PIRLS)”, which surveys students in 4"
grade. The results of the latest wave of this survey, conducted in 2011, show that gender gaps in reading
performance are already observable in 4" grade in participating countries (Figure 22). In grade 4 (PIRLS),
girls had significantly higher reading achievement than boys in all except two countries, Luxembourg and
Spain, where average achievement for males and females was equal. On average across the participating
countries females scored 16 score points more than males in a test where the mean score was 500 and the
standard deviation 100.

Figure 22. PIRLS reading performance by gender in 4th and 8th grade
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Source: International Association for the Evaluation of Educational Achievement, 2012, PIRLS 2011 international Results in Reading.

38. The gaps in reading performance measured in grade 4 by PIRLS would appear to be narrower
than the gaps observed at age 15 in the PISA. Unfortunately this is only suggestive of a widening of the
gender gap in reading between primary education and secondary education, because significant differences
in the sampling and testing strategies of PISA and PIRLS do not allow full comparability of the results. But
the fact that both in the PISA and PIRLS surveys the extent of gender gaps in reading performance (as well
as performance in mathematics in PISA and TIMSS) varies considerably across countries suggests that
gender gaps are not explained by inherent gender differences in academic strengths.
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39. Information collected on attitudes towards reading, mathematics and sciences in the PISA survey
show that gender gaps in students’ performance are related to gender differences in their attitudes towards
each subject. Two broad type of attitudes towards reading are examined in PISA (OECD, 2010a):
engagement in reading (i.e. whether, how much and what students read for enjoyment) and approaches to
learning (to what extent students know and use effective learning strategies to understand, remember and
summarise information). PISA data show that 15-year-old female students are more likely to read for
enjoyment (73% vs. 52%) and read complex works of fiction and non-fiction, whereas boys are more
likely to read comic books, which could partly be the result of their weaker reading skills. Between 2000
and 2009 in most OECD countries, the share of students who read for enjoyment declined both among
boys and girls, but more so among boys, thus widening the gender gap. On average, girls also tend to have
more effective approaches to learning, i.e. they are more effective in understanding, remembering and
summarizing the material they read (OECD, 2010a). Analyses show that engagement in reading can
explain 18% of the variation in reading performance of 15-year-old students across the OECD, while
approaches to learning can explain 8.2% (OECD, 2010a). In other words, the average OECD gender gap in
reading performance could be reduced by 14 points if boys approached learning as effectively as girls, and
by over 20 points if they were as engaged in reading as girls. Improving engagement in reading and
learning strategies among boys in the bottom quarter of the socio-economic background index would have
even larger effects (Figure 23).

Figure 23. The role of engagement in reading and approaches to learning in compounding gender differences
in reading performance, OECD average, 2009
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economic, social and cultural status.

Source: OECD 2012, PISA 2009 Results: Learning to Learn.

40. Various possible reasons why boys are less engaged in reading than girls have been offered in the
literature. Gender gaps in non-cognitive skills might be affected by biological differences in brain structure
and function between boys and girls, but empirical evidence on the linkages between these differences and
reading performance is lacking (OECD, 2010a). A country’s culture towards gender roles can also
influence the relative performance of girls and boys in maths and reading (Guiso et al., 2008; Kane and
Mertz, 2012; Fryer and Levitt, 2010). Different patterns of socialization might, for example, push boys to
consider reading as a feminine activity (and girls to consider maths as a masculine activity).
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41. Engagement of parents during the early years of primary school can also play a role in
determining reading outcomes. The 2009 PISA survey, through its parental questionnaire, offers insights
on the role of parental interaction in reading performance. Reading performance at age 15 is significantly
stronger among students whose parents used to read to them in the early years of primary school (OECD,
2012c¢). Across countries, fathers are less likely than mothers to read to their children, but overall parents
show more or less the same amount of involvement in the education of their sons and that of their
daughters. However, as discussed above, boys might benefit more from parental involvement than girls
(Bertrand and Pan, 2011); PISA data also suggest that boys whose fathers used to read to them harbour
more positive attitudes towards reading.

42. Performance in mathematics at age 15 is also characterized by gender differences, but these
differences are less systematic and smaller in size compared to gender differences in reading. Boys
perform better in mathematics than girls in the majority of PISA participating countries; the average OECD
score in mathematics is 501 for boys and 490 for girls. But, contrary to what was observed for reading, the
gender gap is not significant in all countries. Out of the 41 OECD and EU countries shown in Figure 24,
the gender gap in maths is statistically significant, and negative in 29 countries. In Lithuania, the gap is
actually in favour of girls and statistically significant at 6.7 score points. Boys have the largest advantage
in mathematics (over 20 score points) in Belgium, Chile, the United Kingdom and the United States.

Figure 24. Gender differences in PISA mathematics performance, 2009
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43, Mathematics achievements among students in 4™ grade were surveyed in TIMSS, the Trends in

International Mathematics and Science Study. The 2011 data showed little gender differences in
mathematics achievements (Figure 25). A comparison between TIMSS 4™ grade and PISA would suggest
that gender gaps in mathematics arise early in primary education and increase as students advance, but the
mathematics achievements in 8" grade (also surveyed in TIMSS) actually show an overall gender gap in
mathematics achievements in favour of girls thus contradicting the hypothesis that gender gaps in
mathematics increase as students grow older. However, using different data following a US-nationally
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representative sample of children from kindergarten through fifth grade, Fryer and Levitt (2010) find an
increasing trend in gender gaps in mathematics, showing that girls and boys have equivalent performances
in mathematics and reading when they enter early-childhood education (kindergarten), but girls’ maths
performances is 0.2 standard deviation points behind that of boys by the end of fifth grade.

Figure 25. Math performance by gender in 4th and 8th grade
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Source: International Association for the Evaluation of Educational Achievement, 2012, TIMSS 2011 International Results in
Mathematics.

44, A wide range of theories have been explored to explain the observed gender gaps in mathematics
performance, including — as for the literature investigating gender differences in reading performance — the
role of social interactions and the role of innate biological differences, such as differences in spatial ability
and brain development (for example Wilder and Powell, 1989). While these elements typically differ by
gender, they fail to explain the gender gap in mathematics performance (Fryer and Levitt, 2010). On the
other hand, gender gaps in mathematics performance can in part be explained by gender differences in the
perception and attitudes towards mathematics as measured in the 2003 PISA survey.

45. Male students express significantly higher interest and enjoyment in mathematics compared to
girls. On average in the OECD, 41% of boys and 35% of girls enjoy doing mathematics, while 58% of the
boys compared to 51% of the girls are interested in the things they learn in maths. Gender gaps in the
enjoyment of mathematics index were especially large in Austria, Germany and Switzerland; among the
OECD and EU countries, only in Iceland, Ireland, Portugal and Spain were the gender gaps in the
enjoyment of mathematics not statistically significant. Gender differences in instrumental motivation to
learn mathematics — that is the relevance of mathematics reported by students to their own life — are even
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larger. Similarly, in most countries, female students tend to report lower self-efficacy in mathematics (i.e.
self-reported ability to handle tasks correctly), lower self-concepts (self-reported beliefs in their own
academic abilities) and higher anxiety towards mathematics. These differences are large compared to
observed differences in math performance; across the OECD 1.5% of the variance in student performance

in mathematics was explained by students’ interest in and enjoyment of this subject. There are a number of

countries where this proportion is much larger (11% in Finland, 15% in Korea, and 16% in Norway).

Figure 26. Gender gaps in attitudes towards mathematics, PISA 2003
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mathematics is measured by a series of questions on the perceived value of studying mathematics for external rewards. The index of
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Source: PISA 2003.

46. Gender differences in science performance, as measured by PISA 2009 and the previous waves,
show no consistent pattern (Figure 27): they are much narrower than in mathematics and reading for all
countries, and in most countries they are not statistically significant. In fact, the average gender gap in
science performance across the OECD is zero. Girls have the largest advantage in Bulgaria (20 score
points) followed by Lithuania, Finland and Slovenia whereas boys have the largest advantage in the United
States (14 score points), Denmark, the United Kingdom and in Chile. The PISA 2006 survey, which
focused on sciences, shows that there are no entrenched gender patterns in attitudes towards sciences
across countries. The only dimensions where systematic gender differences can be observed are explaining
phenomena scientifically, where male students outperform female students, and identifying scientific
issues, where female students outperform male students.
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Figure 27. Gender differences in PISA science performance, 2009
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47. In all three domains — reading, mathematics and science — gender differences are much larger
among the lowest and the highest performers than among the average performers (Figure 28). Gender gaps
in reading are larger among under-achieving students, so it’s mainly boys who lack basic reading skills. In
mathematics, gender gaps are instead larger among top-performing students, thus girls are under-
represented among high-achieving students in mathematics. Finally, in science there are more girls than
boys among under-achieving students and more boys than girls in top-performing students.

Figure 28. Gender gap in PISA score points by performance level, 2009
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Source: OECD PISA 2009.
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Gender gaps in performance and gender gaps in tertiary education participation and subject choice

48. In order to properly assess whether and how much gender differences in performance in
mathematics and reading or gender differences in attitudes towards these subjects affect the choice of field
of study, longitudinal data needs to be used. The longitudinal component of the PISA surveys (hereafter
"PISA-L") — which follow-up students who took the PISA test until the age of 20 to 24, depending on the
country — is one of the few sources of such data, but it has only been conducted in Australia, Canada, the
Czech Republic, Denmark, Switzerland and Uruguay.

49. The PISA-L studies show that students who have strong competencies in reading, mathematics
and sciences at age 15 — as measured by PISA — have substantially better outcomes in terms of completion
of secondary education and participation in higher education, even after controlling for other student
background characteristics thus indicating that strong competencies can overcome the effects of
disadvantaged socio-economic backgrounds (OECD, 2012d). High reading scores are strongly associated
with a higher likelihood of participating in tertiary education (OECD, 2012d); low achieving readers — and
especially boys — are also more likely than other students to drop out of secondary school. Tackling the
causes of boys’ underperformance in reading might therefore also help improve their educational
attainment. Proficiency in mathematics is also significantly associated with educational attainment; boys
with high maths proficiency are more likely to attend tertiary education while girls with low maths
proficiency are less likely to attend tertiary education, once socio-economic and immigrant background are
taken into account (OECD, 2012d). Finally, Sikora and Pokropek (2012) show that a strong performance
in sciences as measured by PISA, net of students' socio-economic and immigrant background, is
significantly correlated to aspirations for higher status occupations among 15-year old.

50. At the aggregate level, gender gaps in mathematics performance do not appear to be strongly
correlated with the observed gender gaps in participation in scientific fields of study in tertiary education.
In fact, cross-country comparisons show very little correlation between the average performance of 15-
year-old girls in mathematics and the proportion of degrees in computing or engineering awarded to
women. On the other hand, gender gaps in participation in scientific fields in tertiary education are much
more strongly correlated to gender differences in mathematics self-concept among 15-year-old students
(Figure 29).

Figure 29. Women in computing vs. maths performance and maths self-concept
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51. The PISA-L studies show that performance in subjects such as mathematics, science or reading
remains a strong determinant of subjects chosen in post-secondary education. But the role of reading,
maths and sciences performance in driving gender gaps in the field of study chosen, is mediated by the
observed gender differences in motivation, enjoyment and self-concept towards these subjects. In
Australia, for example, the results clearly show that instrumental motivation to learn mathematics (that is
the relevance of mathematics reported by students to their own life) is a more important motivator for a
career in physical sciences or computing for young men than for young women. In particular, for a one
standard deviation increase in the instrumental motivation score, the change in the likelihood of enrolling
in a physical science course is around 6 percentage points higher for males than for females. Beliefs about
self-efficacy in mathematics are also shown to affect the choice of physical science and computing more
for men than women. Similar results are found in the Czech Republic PISA-L study.

52. A number of studies (Ipsos Reid, 2010; Parvin and Porter, 2008; OECD, 2008) discuss the
important role of teachers’ attitudes in shaping students’ attitudes towards subjects, be it reading, sciences
or mathematics. At the same time, students’ interest in sciences appears to decline significantly as they
grow up. It is therefore important to train teachers to provide an interesting context and present career
options for these subjects early on, to address gender-specific attitudes within the classroom and to
introduce gender mainstreaming concepts in teaching material.

Career aspirations

53. In tertiary education students choose their field of study also based on their aspirations in terms
of occupation, earnings and working conditions. Disentangling the role of career aspirations from the role
of ability and previous academic achievements in determining the choice of field of study is very difficult,
both for methodological and data availability reasons. Studies that look at the role of expected earnings in
determining the choice of field of study find a positive but small correlation (Beffy et al., 2012; Flabbi,
2011; Flabbi and Tejada, 2012). Empirical evidence on other labour market outcomes that might enter into
play in this type of decision, such as working hours and working conditions, is still lacking due to data
restrictions (see for example Flabbi and Tejada, 2012).

54. Sikora and Pokropek (2012), using the PISA 2006 survey, show that gender segregation in career
expectation is already observable at age 15, well before entry in tertiary education. As shown in Figures 30
and 31, across PISA-participating countries, 15-year-old girls were consistently more likely than boys to
expect professional careers’ in biology, agriculture or health, whereas boys were more likely to expect
careers in computing, engineering or mathematics. Gender differences in career expectations exist even
among top performing students, which are in fact as large as those of the rest of the students.

? These data are based on the answers to the question “What kind of job do you expect to have when you are about 30
years old?” in the 2006 PISA survey.
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Figure 30. Percentage of 15-year-old boys and girls planning a career in engineering and computing
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Figure 31. Percentage of 15-year-old boys and girls planning a career in health services
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55. PISA performance in sciences, attitudes towards sciences at age 15 and, to a lesser degree, the

students’ socio-economic background all increase the likelihood of aspiring to a career in computing,
engineering or mathematics. On the other hand, gender differences in science performance fail to explain
gender gaps in career expectations in these fields, even when course work, family background, parental
occupation and education are taken into account (Sikora and Pokropek, 2012). These findings, consistently
observed across countries, suggest that cultural factors and norms are at play.

56. The PISA-L study for Australia* shows that, in addition to being less likely to aspire to careers in
computing, engineering or mathematics, girls are also less likely to realize these aspirations: only 26% of
women who aspire to a career in physical science, mathematics and computing at age 15 actually undertake
tertiary courses in these fields compared to 60% for males. The polarization of fields of study is further
reinforced in the transition from higher education to employment. As shown in Figure 32, about 66% of
female university graduates in humanities work as teachers, compared with about 53% of male graduates.
Conversely, 71% of male graduates from the science field work as professionals in physics, mathematics
and engineering, as opposed to 43% of female graduates (Flabbi and Tejada, 2012).

* In the other PISA-L studies samples were not large enough to allow for this level of disaggregation in the data.
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Figure 32. Men and women who graduated in the same field often make different occupational choices
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Note: distribution of graduates from higher education (ISCED 5A) who work as professionals or technicians and have about five years
of work experience after leaving higher education in 14 OECD countries (Austria, the Czech Republic, Estonia, Finland, France,
Germany, Italy, Japan, the Netherlands, Norway, Portugal, Spain, Switzerland and the United Kingdom).

Source: Flabbi and Tejada, 2012.
Additional factors driving gender differences in subject choice

57. In addition to performance and attitudes in secondary education, the economic literature
identifies a number of additional factors that can explain the gender differences observed across the OECD
and EU countries in the field of study chosen by students in tertiary education.

58. Family background is one of the most powerful and consistent predictors of educational
attainment and aspirations (Schoon & Parsons, 2002; Knight ef al., 2011; Hertz et al., 2008). Analyses of
the PISA-L data show that parental occupation and immigrant status do influence the pattern of subjects
chosen by girls and boys, but there is variation across the five countries covered (Australia, Canada, the
Czech Republic, Switzerland and Uruguay) in the types of occupations and how they might influence the
choice of boys or of girls. In most cases boys appear to be more affected than girls by socialisation within
the family (see also Bertrand and Pan, 2011).

59. Pressure from peers might also have a significant effect on the choice of field of study, as shown
by De Giorgi, Pellizzari and Redaelli (2010). Given that girls are more likely to graduate in humanities
rather than in scientific subjects, girls considering majoring in the latter might be diverted by their peers
with adverse consequences on academic performance, entry wages and job satisfaction. Evidence on the
role of peers influence in shaping gender gaps in orientations towards STEM fields is also found by
Legewie and DiPrete (2012) for the United States.

60. There is little evidence that student-teacher gender matching improves students’ performance
(Cho, 2012; Winters et al., 2013) while it might affect students attitudes towards the subject. Beilock et
al., (2010) show, for example, that a teacher’s anxiety towards mathematics is correlated to maths anxiety
among female students but not among male ones - even when controlling for teachers’ math knowledge.
As a result, through the role of students’ attitudes towards maths in their performance, teachers’ math
anxiety affects girls’ maths performance (see Section 5).
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61. Tracking in education systems can further entrench existing gender differences in preferences for
fields of study, as vocational education often prepares pupils for male-dominated professions. The PISA-L
studies for Australia, the Czech Republic and Switzerland show that boys are more likely than girls to
attend vocational schools, because these prepare for the typically 'male' professions and because boys are
more likely than girls to perceive vocational education as “scientific”. Girls who do not earn high enough
grades to pursue a technical subject at university do not perceive vocational training as an alternative
education path and often compromise their subject choice to get access to university.

6. Gender differences in the teaching profession

62. In OECD and European countries, teaching is a female-dominated occupation. On average in the
OECD countries women account for about two-thirds of teachers and academic staff (OECD, 2012a).
However the prevalence of women among teachers declines at each successive level of education; in fact,
in tertiary education women are no longer the majority. Women account for 97% of teachers in early-
childhood education, 83% in primary education, 68% at the lower secondary level, 56% at the upper
secondary level and 41% at the tertiary level (Figure 33).

63. The data show significant variations across countries, at each level of education. Japan, Korea,
Switzerland, Turkey and — to a lesser degree — Germany, Luxembourg, Norway and Spain have a higher-
than-average share of male teachers in primary education. On the other hand, men account for 5% or less
of teachers at this level in the Czech Republic, Italy and Slovenia. In tertiary education, women are better
represented in teaching and academic staff in Canada, Finland and New Zealand while they are below the
OECD average in Japan, Korea and Switzerland (where they account for less than 20% of teachers).

Figure 33. Proportion of women among teachers, at various level of education
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64. The quality of teachers and teaching is the most significant input in improving students’
performance (OECD, 2010b; OECD, 2012a). An under-representation of men in this profession is likely to
hinder this goal by reducing the supply of candidates. Making the teaching profession more appealing,
providing teachers with career and professional development opportunities, and providing high-quality
training for teachers would help in recruiting the most talented candidates and possibly attract more men to
go into the teaching profession.
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65. Addressing men’s under-representation in the teaching profession is sometimes also proposed as
a potential way to improve student outcomes among boys, under the assumption that same-gender teachers
might serve as better role models (Dee, 2007). While there is no conclusive empirical evidence that gender
matching between teachers and students improves academic performance (Winters et al., 2013), there are
indications that it can affect students’ attitudes towards certain subjects (see Section 5); further analysis is
needed to understand the long-term consequences of gender imbalances in the teaching profession.

7. Conclusions and policy implications

66. Over the past decades, educational attainment among women has increased significantly and
more rapidly than among men in the OECD and EU countries. As a result, in most of these countries,
gender inequality in educational attainment has closed or even reversed and women nowadays account for
the majority of tertiary-type A graduates. Despite their progress in obtaining university degrees, women are
still opting for “traditional” fields of study. They account for the vast majority of graduates in education
and in health and welfare, while they represent a minority in fields like engineering and computer sciences.
In the past decade, there has only been a very marginal reduction in horizontal segregation in education,
driven by women entering male-dominated fields of study more than men entering female-dominated fields
of study.

67. This paper has presented a number of factors that explain gender differences in education and
their trends in OECD countries. The closing and reversal of gender gaps in attainments are mainly due to
higher participation and more successful completion of tertiary degrees among women, driven by
improved prospects of participation in the labour market for women and by demographic changes. The
under-performance of boys in participation and completion of upper secondary and post-secondary
education is another contributing factor. In all OECD countries boys lag behind in reading skills and in
most countries they tend to have poorer school performance, higher repetition rates and more irregular
attendance than girls. Coming from a disadvantaged socio-economic background significantly increases
the likelihood of poorer performance in school, especially among boys, who are found to respond more
than girls to parental input. Poorer aspirations among boys reinforce their disadvantage in educational
attainment. This paper has presented data illustrating that attitudes, interest and self-perceptions towards
academic subjects explain a significant part of gender differences in education performance and career
expectations.

68. To the extent that they are not explained by innate differences in preferences, these systematic
gender disparities in education involve a loss of efficiency — as talents are not allocated at their best — and a
loss of opportunities at the individual level, for both men and women. Addressing gender gaps in education
will require a change in attitudes and behaviours not only among students, but also among teachers, parents
and the society at large; this will require time, as cultural factors are not easy to influence. Nevertheless,
policy can help.

69. Raising awareness among parents, teachers and students about the role of stercotypes can yield
results in the long term, especially if interventions start early in the students’ life, before stereotypical
perceptions and attitudes towards what boys and girls excel in doing and enjoy set in (OECD, 2010c;
OECD 2012b). Providing high-quality training and guidelines to teachers on how to develop gender-
specific teaching methods and material will also help in improving students’ self-concept and interest in
the various subjects. Career counselling in schools and mentoring programmes can be introduced from a
young age to challenge girls' and boys' perceptions of gender stereotypes and open alternative career paths.
Promoting role models and offering extra-curricular activities in specific fields can also help girls
interested in pursuing male-dominated fields of study and careers, and interested boys in pursuing female-
dominated careers.
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70. To help reduce gender inequality in education attainment and performance, a number of measures
can be adopted. Providing high-quality early education, especially to children from disadvantaged
backgrounds, and providing sufficient support to students from single-parent families will benefit both
boys and girls, while yielding greater gender equality since boys are more reactive to equal levels of
investments. Improving boys' performance and interest in reading is also an important element, which can
be achieved by adapting and diversifying reading material in order to appeal to boys as well as to girls. In
countries where tracking systems reinforce gender segregation in subject areas, greater flexibility in
transferring between vocational and university tracks can open more career possibilities for both girls and
boys.

71. While many countries have implemented initiatives to challenge gender inequalities and gender
stereotypes in education, a more comprehensive framework for these interventions is needed (European
Commission, 2010) and efforts from governments, schools and the private sector should be coordinated.
More attention should also be paid by policy makers to the important role of parents in challenging
gendered attitudes towards education.

72. In the OECD and European countries, teaching is a female-dominated occupation, but the
prevalence of women declines at each successive level of education. More can be done to make the
teaching profession more attractive to the most talented candidates and to men. Teachers’ attitudes have an
important role in shaping students’ attitudes. It is therefore important to train teachers to address gender-
specific attitudes within the classroom, introduce gender mainstreaming concepts in teaching material and
provide an interesting context for various subjects early on.

73. While the stylized facts and empirical evidence reviewed in this paper offer a strong case for the
role of attitudes, norms and stereotypes in shaping gender differences in education, more empirical work
will need to be developed, especially in cross-country comparisons, to understand how large these effects
are and how they interact with exogenous conditions. More analysis on the role of labour market
conditions in shaping the choice of the field of study also needs to be developed. Availability of relevant
data is still often an obstacle and policy makers need to consider the importance of developing this type of
information to identify the policies that can most effectively promote growth and innovation by improving
gender equality in education outcomes.
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