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Foreword

To compete successfully in today’s global economy, countries need to develop the potential of
all of their citizens. They need to ensure that men and women develop the right skills and find
opportunities to use them productively. Many countries are working towards achieving gender
parity at the workplace and in access to jobs. In education, too, many countries have been
successful in closing gender gaps in learning outcomes. Yet, as this report reveals, even when
boys and girls are equally proficient in mathematics and science, their attitudes towards learning
and aspirations for their future are markedly different — and that has a significant impact on their
decisions to pursue further education and their choice of career.

The ABC of Gender Equality in Education: Aptitude, Behaviour, Confidence tries to determine
why 15-year-old boys are more likely than girls, on average, to fail to attain a baseline level of
proficiency in reading, mathematics and science, and why high-performing 15-year-old girls still
underachieve in areas such as mathematics, science and problem solving when compared to high-
performing boys. In 2012, 14% of boys and 9% of girls surveyed by the PISA exercise did not
attain the PISA baseline level of proficiency in any of the three core subjects. On the other hand,
in the top-performing economies in PISA, such as Shanghai-China, Singapore, Hong Kong-China
and Chinese Taipei, girls perform on a par with their male classmates in mathematics and attain
higher scores in mathematics than boys in most other countries and economies around the world.

As the evidence in the report makes clear, gender disparities in performance do not stem from innate
differences in aptitude, but rather from students’ attitudes towards learning and their behaviour in
school, from how they choose to spend their leisure time, and from the confidence they have — or
do not have — in their own abilities as students. In fact, the report shows that the gender gap in
literacy proficiency narrows considerably —and even disappears in some countries —among young
men and women in their late teens and 20s. Giving boys and girls an equal opportunity to realise
their potential demands the involvement of parents, who can encourage their sons and daughters
to read; teachers, who can encourage more independent problem solving among their students;
and students themselves, who can spend a few more of their after-school hours “unplugged”.

This report is a valuable contribution to the OECD’s work on gender issues, which examines
existing barriers to gender equality in education, employment and entrepreneurship with the
aim of improving policies and promoting gender equality in both OECD and partner countries.
It shows clearly that we cannot rest complacent. We can provide a better future to our children
if we act upon the evidence presented in this report.

,..-——c(i”
7 —

Angel Gurria
OECD Secretary-General
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Executive Summary

Over the past century, OECD countries have made significant progress in narrowing or closing
long-standing gender gaps in many areas of education and employment, including educational
attainment, pay and labour market participation. This one fact implies another: that aptitude knows
no gender. Given equal opportunities, boys and girls, men and women have equal chances of
achieving at the highest levels.

But new gender gaps in education are opening. Young men are significantly more likely than young
women to be less engaged with school and have low skills and poor academic achievement. They
are also more likely to leave school early, often with no qualifications. Boys in OECD countries,
for example, are eight percentage points more likely than girls to report that school is a waste of
time. Meanwhile, in higher education and beyond, young women are under-represented in the
fields of mathematics, physical science and computing. In 2012, only 14% of young women who
entered university for the first time chose science-related fields of study, including engineering,
manufacturing and construction. By contrast, 39% of young men who entered university that year
chose to pursue one of those fields of study.

Underachievement among boys

PISA finds that 15-year-old boys are more likely than girls of the same age to be low achievers.
In 2012, 14% of boys and 9% of girls did not attain the PISA baseline level of proficiency in any
of the three core subjects measured in PISA — reading, mathematics and science. In fact, six out
of ten students who did not attain the baseline level of proficiency in any of those subjects were
boys. There are many possible reasons for boys” poor performance in school, and many of them
are connected with differences in behaviour between boys and girls. For example, boys spend one
hour less per week on homework than girls —and each hour of homework per week translates into a
four-point higher score in the PISA reading, mathematics and science tests. Outside of school, boys
spend more time playing video games than girls and less time reading for enjoyment, particularly
complex texts, like fiction. Reading proficiency is the foundation upon which all other learning is
built; when boys don’t read well, their performance in other school subjects suffers too.
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Lack of self-confidence among girls

In the large majority of countries and economies that participate in PISA, among high-
performing students, girls do worse than boys in mathematics; in no country do they outperform
boys at this level. In general, girls have less self-confidence than boys in their ability to solve
mathematics or science problems. Girls — even high-achieving girls — are also more likely to
express strong feelings of anxiety towards mathematics. On average across OECD countries,
the score-point difference in mathematics performance between high-achieving girls and
boys is 19 score points. However, when comparing boys and girls who reported similar levels
of self-confidence in mathematics and of anxiety towards mathematics, the gender gap in
performance disappears.

PISA reveals that girls tend to do better when they are required to work on mathematical or
scientific problems that are more similar to those that are routinely encountered in school.
But when required to “think like scientists”, girls underperform considerably compared to
boys. For example, girls tend to underachieve compared to boys when they are asked to
formulate situations mathematically. On average across OECD countries, boys outperform girls
in this skill by around 16 PISA score points — the equivalent of nearly five months of school.
Boys also outperform girls — by 15 score points — in the ability to apply their knowledge of
science to a given situation, to describe or interpret phenomena scientifically and predict
changes. This gender difference in the ability to think like a scientist may be related to students’
self-confidence. When students are more self-confident, they give themselves the freedom to
fail, to engage in the trial-and-error processes that are fundamental to acquiring knowledge in
mathematics and science.

What these results mean for students’ futures

PISA has consistently found that, in general, girls have higher expectations for their careers than
boys; but on average across OECD countries, less than 5% of girls contemplate pursuing a career
in engineering and computing. In virtually all countries, the number of boys thinking of a career
in computing or engineering exceeds the number of girls contemplating such a career.

By contrast, boys seem to be better prepared to enter the work force or to look for a job than
girls. PISA finds that the share of 15-year-old girls who reported that they had not learned how to
prepare for a job interview is more than 10 percentage points larger than the share of boys who
so reported. And larger proportions of boys than girls reported that they had participated in such
“hands-on” activities as internships and job shadowing.

As boys mature and become young men, they also acquire, at work and through life experience,
some of the reading skills that they hadn’t acquired at school. Results from the 2012 Survey
of Adult Skills, a product of the OECD Programme for the International Assessment of Adult
Competencies, finds that there are no significant gender differences in literacy proficiency among
16-29 year-olds. Among workers in their 30s, 40s and particularly those in their 50s and 60s,
men appear to be considerably more likely than women to read, write and use problem-solving
skills at work.
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EXECUTIVE SUMMARY

How to narrow - or close — the gender gaps in education

Parents can give their sons and daughters equal support and encouragement for all of their
school work and aspirations for their future. PISA results show that this doesn’t always happen.
In all countries and economies that surveyed the parents of students who sat the PISA test,
parents were more likely to expect their sons, rather than their daughters, to work in a science,
technology, engineering or mathematics field — even when their 15-year-old boys and girls
perform at the same level in mathematics.

Teachers can help by becoming more aware of their own gender biases that may affect how they
award marks to students. They could also receive additional training in how to provide extra
support to socio-economically disadvantaged students, since PISA finds that boys are more likely
to underachieve when they attend schools with a large proportion of disadvantaged students.
In addition, teachers can use teaching strategies that demand more of their students, since all
students, but particularly girls, perform better in mathematics when their teachers ask them to try
to solve mathematical problems independently.

In some of the top-performing countries and economies in PISA, such as Hong Kong-China,
Shanghai-China, Singapore and Chinese Taipei, girls perform on a par with their male classmates
in mathematics and attain higher scores than all boys in most other countries and economies
around the world. Similarly, while in all countries and economies boys underperform in reading
compared to girls — and by a wide margin — boys in the top-performing education systems score
much higher in reading than girls elsewhere. These results strongly suggest that gender gaps in
school performance are not determined by innate differences in ability. A concerted effort by
parents, teachers, policy makers and opinion leaders is needed if both boys and girls are to be
able to realise their full potential and contribute to the economic growth and well-being of their
societies.
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Reader’s Guide

Data underlying the figures
The data tables are listed in Annex B and available on line at www.oecd.org/pisa.

Five symbols are used to denote missing data:
a The category does not apply in the country concerned. Data are therefore missing.

¢ There are too few observations or no observation to provide reliable estimates (i.e. there
are fewer than 30 students or less than five schools with valid data).

m Data are not available. These data were not submitted by the country or were collected
but subsequently removed from the publication for technical reasons.

w Data have been withdrawn or have not been collected at the request of the country
concerned.

x Data are included in another category or column of the table.

Country coverage

This publication features data on 64 countries and economies: 34 OECD countries
(indicated in black in the figures) and 30 partner countries and economies (indicated in
blue in the figures).

Calculating international averages
An OECD average was calculated for most indicators presented in this report. The OECD
average corresponds to the arithmetic mean of the respective country estimates. Readers
should, therefore, keep in mind that the term “OECD average” refers to the OECD countries
included in the respective comparisons.

Rounding figures

Because of rounding, some figures in tables may not exactly add up to the totals. Totals,
differences and averages are always calculated on the basis of exact numbers and are
rounded only after calculation. All standard errors in this publication have been rounded
to one or two decimal places. Where the value 0.00 is shown, this does not imply that the
standard error is zero, but that it is smaller than 0.005.

Bolding of estimates

This report discusses only statistically significant differences or changes (statistical
significance at the 5% level). These are denoted in darker colours in figures and in bold
in tables.
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READER’S GUIDE

Reporting student data

The report uses “15-year-olds” as shorthand for the PISA target population. PISA covers
students who are aged between 15 years 3 months and 16 years 2 months at the time of
assessment and who have completed at least 6 years of formal schooling, regardless of the
type of institution in which they are enrolled and of whether they are in full-time or part-time
education, of whether they attend academic or vocational programmes, and of whether they
attend public or private schools or foreign schools within the country.

Note regarding Israel

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.

Note regarding the Russian Federation in the Survey of Adult Skills

Readers should note that the sample for the Russian Federation does not include the population
of the Moscow municipal area. The data published, therefore, do not represent the entire
resident population aged 16-65 in Russia but rather the population of Russia excluding the
population residing in the Moscow municipal area.

More detailed information regarding the data from the Russian Federation as well as that of
other countries that participated in the Survey of Adult Skills can be found in the Technical
Report of the Survey of Adult Skills (OECD, 2013).
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Emerging Gender Gaps
in Education

This chapter examines trends in achievement among girls and boys and
identifies the school subjects — and the specific sets of skills associated with
those subjects — in which boys and girls appear to excel — or fail.
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Over the past century, OECD countries have made significant progress in narrowing or closing
long-standing gender gaps in many areas of education and employment, including educational
attainment, pay and labour market participation. This one fact implies another: that aptitude
knows no gender. Given equal opportunities, boys and girls, men and women have equal
chances of fulfilling their potential.

But new gender gaps are opening. Young men are significantly more likely than young women
to have low levels of skills and poor academic achievement, and are more likely to leave
school early, often with no qualifications. Meanwhile, in higher education and beyond, young
women are under-represented in the fields of mathematics, physical science and computing,
but dominate the fields of biology, medicine, agriculture and humanities (Osborne et al., 2003;
Charles and Grusky, 2004).

Many boys find school out of sync with their interests and preferences and, as a result, often feel
disaffected and not motivated to work in school. Given the findings of the 2012 Survey of Adult
Skills' — that poor proficiency in numeracy and literacy severely limits access to better paying and
more rewarding occupations, and has a negative impact on health and on social and political
participation (OECD, 2013) — the underachievement of young men has severe consequences
not only for their own futures (Erikson et al., 2005; Rose and Betts, 2004), but for societies as a
whole (OECD, 2010). Indeed, poor performance in school is a strong predictor of early school
dropout, which is related to far worse social outcomes later in life (Balfanz et al., 2007; OECD,
2010; Oreopoulos, 2007; Rumberger, 2011).

What the data tell us

= Across OECD countries in 2012, 14% of boys and 9% of girls did not attain the PISA
baseline level of proficiency in any of the three core subjects.

= In 2012, boys outperformed girls in mathematics in 38 participating countries and
economies by an average of 11 score points (across OECD countries) while no gender
gap was observed in science performance. However, among the top 10% of students in
mathematics performance, the gender gap averages 20 score points; and among the top
10% in science, boys score an average of 11 points higher than girls.

= Only 14% of young women who entered university for the first time in 2012 chose
science-related fields, including engineering, manufacturing and construction; by contrast,
39% of young men who entered university that year chose to pursue one of those fields
of study.

There are other, and considerable, social costs associated with low-performing students. If a
large share of the workforce does not have basic skills, the long-term growth of an economy is
compromised. Public finances may be squeezed to fund social benefits and higher healthcare costs.
Moreover, since low-performing students are less likely to engage politically later on, the government
has fewer incentives to unearth and examine the roots of their underperformance at school.
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According to a recent estimate based on data from the OECD Programme for International Student
Assessment (PISA), there would be massive long-term economic gains for OECD countries if
reforms to reduce the number of low-performing students were implemented today (OECD, 2010).

Equality of opportunity for men and women is first and foremost a moral imperative; but it is
also key to economic growth and well-being. Investments in education improve economic and
social opportunities, helping to reduce poverty and foster technological progress. The overall
increase in educational attainment in OECD countries over the past 50 years accounted for
about 50% of the economic growth in those countries during that period; and more than half
of that growth can be attributed to higher educational attainment among women. In addition,
education — especially education for girls and women — reduces child mortality rates, improves
individual health and, in doing so, promotes investment in the education and health of future
generations (OECD, 2012).

Progress in addressing gender segregation in occupations has been far slower (Sikora and
Pokropek, 2011). Yet reducing occupation segregation could pay off in a couple of important
ways. First, segregation suggests that there are impediments to choosing an occupation that
are related to gender. Identifying and removing such impediments may improve efficiency
in the transition from school to work, since then all students will feel encouraged to pursue
studies in the field that interests them and in which they can fully express their potential. As a
result, participation in the labour market will grow. Dismantling such barriers can also help the
economy to respond to rapid changes in the demand for skills stemming from technological
change. In addition, greater occupation equality may help to eliminate gender stereotypes that
have a negative impact on the status of women (Anker, 1997).

To tackle the double disadvantage of having too many boys who drop out of school or leave
school with low skills and/or skills that are not well matched with labour market requirements,
and not having enough students, particularly female students, enrolled in the science, technology,
engineering and mathematics (STEM) fields of study, countries need first to understand why there
are gender gaps in academic achievement. Knowing how boys and girls develop their skills
while at school and what factors — including such intangibles as behaviour and self-confidence —
influence their decisions about their future education and career pathways is critical. Only then
will educators and policy makers be able to ensure that each individual has the opportunity
to realise his or her potential. Only then will countries be able to develop strong, dynamic
and inclusive economies, particularly as they confront the economic, demographic and fiscal
challenges that are sure to arise in the years ahead.

HISTORIC PROGRESS IN YOUNG WOMEN'S EDUCATION

Figure 1.1 shows that, since the early 1900s, the average number of years spent in education
among the working-age population in OECD countries increased from 6 to 12 years for men and
from 5 to 13 years for women. As OECD countries have made education compulsory, usually
between the ages of 5 to 7 and 14 to 16, attaining secondary education has become the norm
for men and women.
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Long-term trends in gender gaps in education, 1896-1980
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® Figure 1.1 [2/2] =
Long-term trends in gender gaps in education, 1896-1980
ceececee Men e \Women

% Trends in the percentage of men and women who earned a tertiary degree,
100 OECD average

90

80

70

60

50

40

30

20

10

O e

1896-1900
1901-05
1906-10
1911-15
1916-20
1921-25
1926-30
1931-35
1936-40
1941-45
1946-50
1951-55
1956-60
1961-65
1966-70
1971-75

Source: Barro and Lee, 2013.

Not only are more young women than ever before participating in formal education and
enrolling in higher education, over the past decade the gender hierarchy in educational
attainment has been inverted. In 2000, adult men had higher tertiary attainment rates than adult
women; but by 2012, that had changed: 34% of women across OECD countries had attained
a tertiary education compared with 30% of men (Table 1.1a). That same year, more young
women (87%) than young men (81%) had graduated from an upper secondary programme
(Table 1.1b). This trend is even more striking among students younger than 25. In 2012, 54%
of graduates from upper secondary general programmes were women and 43% were men of
that age group, on average. In Austria, the Czech Republic, Italy, Poland, the Slovak Republic
and Slovenia, women outnumbered men as upper secondary graduates by at least three to two
(Table 1.1b). Women are also participating more in advanced research programmes. In 2010,
the proportion of advanced research degrees awarded to women ranged between 40% and
50% in most OECD countries (Table 1.1¢).
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Young women are even making inroads into some education pathways that had traditionally
attracted mostly men. Graduation rates from pre-vocational and vocational upper secondary
programmes have been higher among men (50%, on average across OECD countries) than
among women (46%, on average) (Table 1.1b). But in recent years, this trend has reversed in
some countries. For example, in 2012 in Belgium, Denmark, Finland, Ireland, the Netherlands
and Spain, the proportions of young women who graduated from upper secondary pre-vocational
and vocational programmes were at least 5 percentage points larger than the proportions of men
who did.

And, as results from PISA have shown, girls do very well in school, too. In all countries and
economies that participated in PISA 2012, girls outperformed boys in reading by an average
of 38 score points (across OECD countries) — the equivalent of one year of school — as they
have done consistently throughout all the PISA cycles since 2000. Boys, however, continued to
outperform girls in mathematics in 38 participating countries and economies by an average of
11 score points (across OECD countries) — equivalent to around three months of school. PISA
also reveals that there is very little difference in science performance between boys and girls
(Tables 1.2a, 1.3a, 1.4a).

The changing landscape in education and labour markets has been accompanied by major shifts
in what young boys and girls expect for their future. Over the past decade, PISA has asked the
15-year-old students who sit the triennial test in reading, mathematics and science to describe
what they expect for their future education and occupation. Their reports suggest that girls hold
more ambitious educational and occupational expectations than boys. At the same time, not only
do boys seem less ambitious than girls, they are also more likely — far more likely —to expect that
their formal education will end after earning an upper secondary degree, even when they do just
as well as girls on the PISA assessment.

What these results imply is that, in the shadow of the progress that has been made in both
education and employment over the past century, other problems are festering.

LOW-PERFORMING BOYS

Among the countries and economies that showed a gender gap, in favour of boys, in mathematics
performance in 2003, by 2012 the gender gap had narrowed by nine PISA score points or
more in Finland, Greece, Macao-China, the Russian Federation and Sweden. In Greece, while
boys outperformed girls in mathematics by 19 points in 2003, by 2012 this difference had
shrunk to 8 score points. In Finland, Macao-China, the Russian Federation, Sweden, Turkey
and the United States, there was no longer a gender gap in mathematics performance favouring
boys in 2012 compared to 2003. In Austria, Luxembourg and Spain, the gender gap favouring
boys widened between 2003 and 2012. For example, in Austria in 2003, there was no observed
gender gap in mathematics performance; but by 2012 there was a 22 score-point difference in
performance in favour of boys. Iceland was one of the few countries where girls outperformed
boys in mathematics in 2003; in 2012, girls still outperformed boys, but the gender gap had
narrowed (Table 1.3b).
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While a narrower gender gap in mathematics, in favour of boys, is undeniably good news, it comes
as the result of a worrying trend: many low-performing boys are failing to improve. In Latvia,
Portugal, the Russian Federation and Thailand, the share of girls who perform below proficiency
Level 2 shrunk between 2003 and 2012 with no concurrent change in the share of low-performing
boys. In Macao-China and the Russian Federation during the period, the share of top-performing
girls increased with no such increase among boys. In addition, Italy, Poland, Portugal and
the Russian Federation show a reduction in the share of girls who perform below Level 2 and
an increase in the share of girls who perform at Level 5 or 6 (see Table .2.2b in OECD, 2014a).

Across all three of the core school subjects that PISA assesses — reading, mathematics and
science —and across all PISA-participating countries and economies, girls are as likely as boys to
be academic all-rounders, meaning that they score at PISA proficiency Level 5 or 6 in all subjects.
On average across OECD countries, 4% of girls and 4% of boys are academic all-rounders,
meaning that they are top performers in all three subjects. But while the gender gap among
students who are top performers only in science is small (1% of boys and girls), it is large among
top performers in mathematics only (3% of girls and 6% of boys) and in reading only (3% of girls
and less than 1% of boys) (Table 1.7).

Stark gender differences are observed among the lowest-performing students — those who score
below PISA proficiency Level 2, which is considered to be the baseline level of proficiency,
in all subjects. While the proportion of girls is marginally larger than that of boys among poor
performers in mathematics, in all but six countries, a larger proportion of boys than girls does not
even achieve the baseline level of proficiency in any of the three PISA core subjects. In fact, six
out of ten students who are low achievers in all three subjects are boys (Table 1.8).

Results presented in Figure 1.2 suggest that, across OECD countries, boys are 4 percentage
points more likely than girls to be low-achievers in reading, science and mathematics. In 2012,
14% of boys and 9% of girls did not attain the PISA baseline level of proficiency in any of the three
core subjects. The percentage of boys who failed to reach the baseline level of proficiency in any
subject is worryingly high in many countries. More than one in five students in Chile, Greece,
Israel, Mexico, the Slovak Republic and Turkey failed to make the grade in any of the three
core PISA subjects. Among partner countries and economies, the proportions are even larger.
In Indonesia, Jordan, Peru and Qatar more than one in two students failed to make the grade.

The proportion of girls who failed to make the grade is much smaller. Peru is the only country that
participated in PISA 2012 where more than one in two girls did not reach the baseline level of
proficiency in any of the three subjects. In Chile and Mexico, more than one in five girls failed to
make the grade in all three subjects, and in eight partner countries, more than one in three girls
failed to make the grade (Table 1.8).

Among OECD countries, gender differences were particularly large in Israel, where the proportion
of boys who scored below the baseline level in all three subjects was 12 percentage points larger
than the proportion of girls with similar scores. The gender gap was 11 percentage points wide in
Greece and Turkey, and more than 10 percentage points wide in the partner countries Bulgaria,
Indonesia, Jordan, Malaysia, Montenegro, Qatar, Thailand and the United Arab Emirates.
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Gender differences in the percentage of students who are low achievers
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proficiency Level 2) in reading, mathematics and science.

Source: OECD, PISA 2012 Database, Table 1.8.

© OECD 2015 THE ABC OF GENDER EQUALITY IN EDUCATION: APTITUDE, BEHAVIOUR, CONFIDENCE

26

FEMERGING GENDER GAPS IN EDUCATION |



EMERGING GENDER GAPS IN EDUCATIONq

The sizeable number of boys who fail to make the grade in all three core PISA subjects is a
major challenge for education systems. Students who perform poorly in all subjects are hard
to motivate and keep in school because there is very little that teachers, school principals and
parents can build on to promote improvement. Because of their very low levels of skills, these
students may also feel disconnected from and disengaged with school. It may then become easier
for these students to build an identity based on rebellion against school and formal education
than to engage and invest the effort needed to break the vicious cycle of low performance and
low motivation.

As Chapter 2 shows, boys’ behaviour, both in and outside of school, has a strong impact on
their performance. Education systems in most countries appear to be unable to develop learning
environments, pedagogical practices and curricula that relate to and engage the interests and
dispositions of many teenage boys. What emerges from the analyses in Chapter 4 on the skills of
adult men and women suggests that once young men have opportunities to practice their skills in
real-world settings, they often thrive and pick up some of the skills, like reading skills, that they
had failed to develop while at school.

HIGH-PERFORMING GIRLS

Across OECD countries in 2012, women were awarded only a small proportion of university
degrees in the fields of engineering, manufacturing and construction (28%) and computing
(20%). Only in Estonia, Iceland, Italy, Luxembourg and Poland — and the partner countries
Argentina and Colombia — was at least one in three graduates from these fields a woman
(OECD, 2014b). This situation has changed only slightly since 2000, despite many initiatives
to promote gender equality in OECD countries. In 2000, the European Union established a
goal to increase the number of university graduates in mathematics, science and technology by
at least 15% by 2010, and to reduce the gender imbalance in these subjects. So far, however,
progress towards this goal has been marginal. The Czech Republic, Germany, Portugal,
the Slovak Republic and Switzerland are the only five OECD countries in which the proportion
of women in the broad field of science (which includes life sciences, physical sciences,
mathematics and statistics, and computing) grew by at least 10 percentage points between
2000 and 2012. As a result, these countries are now closer to or even above the OECD average
in this respect. Across OECD countries, the proportion of women in these fields has grown
slightly, from 40% in 2000 to 41% in 2012 — even as the proportion of female graduates in all
fields grew from 54% to 58% during the same period (Table 1.1d).

Although the proportion of women in engineering, manufacturing and construction is small,
it also increased slightly, from 23% to 28%, over the past decade. But in 2012, only 14% of
young women who entered university for the first time chose science-related fields, including
engineering, manufacturing and construction; by contrast, 39% of young men who entered
university that year chose to pursue one of those fields of study (Table 1.7e). This is significant not
only because women are severely under-represented in the STEM fields of study and occupations,
but also because graduates of these fields are in high demand in the labour market and because
jobs in these fields are among the most highly paid (OECD, 2012).
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PISA results show that boys continue to perform better than girls in mathematics, particularly
among the highest-achieving students. While gender differences in science and problem-
solving performance are small, on average, boys tend to be over-represented among the
highest achievers. As noted above, in PISA 2012 boys outperformed girls in mathematics in 38
participating countries and economies by an average of 11 score points (across OECD countries);
but among the top 10% of students in mathematics performance, this gap is as wide as 20 score
points, on average across OECD countries (Figure 1.3 and Table 1.3a). In science, among the
best-performing 10% of students, boys have an advantage of 11 points over girls. Only in Jordan
and Qatar do high-achieving girls have better scores in science than high-achieving boys. On
average, however, girls outperform boys in science in 16 countries and economies, while boys
outperform girls in 10 countries and economies (Figure 1.4 and Table 1.4a).

A closer look at girls” performance in mathematics and science reveals that girls still lag behind
boys in being able to “think like scientists”. For example, girls tend to underachieve compared to
boys when they are asked to formulate situations mathematically, translating a word problem into
a mathematical expression (Table 1.10a). On average across OECD countries, boys outperform
girls in this skill by around 16 points, while the average gender gap in mathematics as a whole is
11 score points. The largest differences in favour of boys are observed in Luxembourg (33 points),
Austria (32 points), Chile (29 points), ltaly (24 points), New Zealand (23 points) and Korea
(22 points). Ireland, Mexico and Switzerland show a gender difference of 20 points, while
the United States shows a gender gap of 8 points. Among partner countries and economies, boys
outperform girls in this skill by 33 points in Costa Rica, and by between 20 and 30 points in
Brazil, Colombia, Hong Kong-China, Liechtenstein, Peru, Tunisia and Uruguay. In several partner
countries and economies, the gap is less than 10 points: Macao-China (9 points), Shanghai-China
(8 points), Kazakhstan (7 points) and Montenegro (6 points). Only in Qatar do girls outperform
boys (by 9 points) in this specific skill (Table 1.10a).

® Figure 1.5 ®
Boys’ and girls’ strengths and weaknesses in mathematics
Score-point difference between boys and girls, OECD countries
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= Figure 1.6 =
Boys’ and girls’ strengths and weaknesses in science
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Girls also lag behind boys when they are required to explain phenomena scientifically
(Table 1.11b). Boys’ strength in science lies in their greater capacity, on average, to apply their
knowledge of science to a given situation, to describe or interpret phenomena scientifically and
predict changes. On average across OECD countries, boys outperform girls in this specific skill
by 15 score points. The gender gap is particularly large in Chile (34 score points), Luxembourg
(25 points), Hungary and the Slovak Republic (both 22 points), and in the Czech Republic,
Denmark, Germany and the United Kingdom (21 points) (Table 1.11b).

The analysis presented in Chapter 3 suggests that high-performing girls’ underachievement
in mathematics and science, particularly in tasks that require them to formulate problems
mathematically or to explain phenomena scientifically, may have a lot to do with girls’
confidence in their own ability in these subjects. When students are more self-confident, they
give themselves the freedom to fail, to engage in trial-and-error processes that are fundamental
to acquiring knowledge in mathematics and science. Girls tend to be more fearful of making
mistakes, perhaps because they cannot distinguish, psychologically, between “I made a mistake”
and “I am mistaken”.

Self-confidence is also what enables high-achieving students to reach their potential and not
choke under pressure. PISA reveals that self-efficacy (the extent to which students believe in
their own ability to solve specific mathematics tasks) and self-concept (students’ beliefs in their
own mathematics abilities) are much more strongly associated with performance among high-
achieving than low-achieving students (see Chapter 3); but at every level of performance, girls
tend to have much lower levels of self-efficacy and self-concept in mathematics and science.
For example, among students who perform at Level 5 or 6 in mathematics, boys have much higher
levels of mathematics self-efficacy and mathematics self-concept, and much less mathematics
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anxiety than girls (Table 3.6¢). And while girls have less self-efficacy and lower self-concept,
they tend to be highly motivated to do well in school and to believe that doing well at school
is important (Table 2.15). They also tend to fear negative evaluations by others more than boys
do, and are eager to meet others’ expectations for them. Given girls’ keen desire to succeed in
school and to please others, their fear of negative evaluations, and their lower self-confidence
in mathematics and science, it is hardly surprising that high-achieving girls choke under (often
self-imposed) pressure.

WHAT HAPPENS AS GIRLS AND BOYS PURSUE FURTHER EDUCATION
OR WORK

The underachievement of boys in reading and in completing secondary and tertiary education,
and the underachievement of girls in STEM subjects are particularly worrying because they are
likely to have long-lasting consequences for young people’s participation in the labour market
and on countries’ economic growth. For example, educational attainment, literacy proficiency
and field of study jointly determine the likelihood that 16-29 year-olds will find themselves
neither employed nor in education or training (NEET). Educational attainment and field of study
also have an impact on people’s wages, especially young people’s wages. According to analyses
conducted across countries, fields like teacher training, education science and humanities appear
to carry a wage penalty for young workers (OECD, 2014b).

When individuals’ potential is realised through education, people are more productive at work
and their capacity to innovate may increase (Lucas, 1988; Romer, 1990; Howitt and Aghion,
1998; Nelson and Phelps, 1966; Benhabib and Spiegel, 2005; Arnold et al., 2011; Eberhardt
and Teal, 2010; Canton, 2007; Thévenon et al., 2012). Conversely, economic growth is hindered
when parts of the population do not reach their full potential. When young people choose to
pursue a field of study based on someone else’s idea of what is appropriate, rather than on their
own preference, it is both a waste of individual potential and a loss for society.

Not surprisingly, PISA has consistently found that 15-year-old girls have higher expectations
for their future careers than boys. But as the Survey of Adult Skills shows, by the time those
students are in their late 20s, their reality looks very different. As noted in Chapter 4, in 2000,
36% of 15-year-old boys and 43% of girls that age expected to work as managers or professionals
when they were 30; but in 2012, when those students were around 27 years old, only 22% of
25-34 year-old men and 23% of 25-34 year-old women worked in such occupations.

What the findings above imply is that there is something going on at the two ends of the
performance spectrum, specifically among boys who are low achievers, particularly in reading,
and among girls who are high achievers, particularly in mathematics. Low-achieving boys appear
to be trapped in a cycle of poor performance, low motivation, disengagement with school and
lack of ambition, while high-achieving girls are somehow thwarted from using their mathematical
skills in more specialised higher education and, ultimately, in their careers.

What's going on? An analysis of results from PISA 2012 can try to answer that question. With a
sample of more than 400 000 students from over 65 education systems around the world and data
collection at regular intervals since the year 2000, PISA is invaluable for understanding the origins
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of gender differences in academic achievement. PISA data indicate that students’ performance
varies more depending on where the student lives than on whether the student is a boy or a girl,
and that, across countries, boys and girls show similar, albeit gender-specific, approaches to
school and learning. PISA also collects a wealth of information about how individual students use
their time, and how they feel about school and about the subjects they study in school, so that
performance results can be analysed in the context of students’ attitudes and behaviours. While
PISA cannot measure the effect of gender stereotyping on students’ academic achievement, it
can go a long way towards showing how students’ actions and attitudes — which are often, even
unconsciously, influenced by social norms, including gender stereotypes — can make all the
difference in whether or not boys and girls success in school — and beyond.

Note

1. The Survey of Adult Skills is a product of the OECD Programme for the International Assessment of Adult
Competencies (PIAAC).

Note regarding Israel

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.
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Tackling Underperformance
among Boys

This chapter examines gender differences in the activities in which boys and
girls engage outside of school, in their ability to regulate their behaviour
and emotions, in engagement with school and attitudes towards learning,
and in the marks boys and girls receive in school. All of these ultimately
have an impact on students’ futures, both in school and beyond.
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PISA results have consistently shown that boys are more likely than girls to be overall low-achievers,
meaning that they are more likely than girls to perform below the baseline level of proficiency in
all three of the subjects that are tested in PISA: reading, mathematics and science. And boys are
especially more likely to struggle with reading. Why do boys underachieve, particularly in reading?

Sifting through the many stories told through PISA data, the story of gender differences in 15-year-old
students’ performance involves two main characters: low-achieving boys — particularly in reading —
and high-achieving girls — particularly in mathematics and science. How do these characters
navigate their way through education while being pushed and pulled by the strong, sometimes
contradictory, pressures of adolescence? To what extent do their peers shape their attitudes towards
school and learning? In school, how do they behave with their teachers and their fellow students?
Which education pathways do they choose, and why? And when they get home from school, how
do they spend their afternoons and evenings? What do they do over the weekend and during school
holidays? What do they tear themselves away from when their parents call them to the dinner table?

What the data tell us

= On average across OECD countries, only one in four boys, but more than one in two girls,
reported that they had never played a one-player game on a computer; and 29% of boys but
71% of girls reported that they had never played collaborative online games.

= Across OECD countries, girls spend 5.5 hours per week doing homework, while boys
spend a little less than 4.5 hours, on average. For each hour per week students spend doing
homework, their score in reading, mathematics and science is 4 points higher, on average.

= Boys in OECD countries are twice as likely as girls to report that school is a waste of time,
and are 5 percentage points more likely than girls to agree or strongly agree that school has
done little to prepare them for adult life when they leave school.

Tackling underperformance among boys requires first examining some of the differences in how
boys and girls spend their time, both in school and after school, and in their behaviour and
attitudes towards each other and towards their teachers. This chapter discusses gender differences
in the activities boys and girls engage in outside of school, such as the amount of time they spend
on line and how they use this time, and how much they read for enjoyment rather than, for
example, playing chess or programming a computer. It then examines gender differences in self-
regulation, engagement with school, and attitudes towards learning, such as intrinsic motivation.
All of these factors help to explain the gender gap in academic performance in a standardised
assessment like PISA. They are also reflected in the marks boys and girls receive in school, which
have significant consequences for students’ future.

In a nutshell:

= Boys are more likely than girls to play video games.

= Boys are more likely than girls to spend time on computers and the Internet.
= Boys are less likely than girls to read outside of school for enjoyment.

= Boys are less likely than girls to enjoy activities connected with reading.

= Boys are more likely than girls to play chess and program computers.

© OECD 2015 THE ABC OF GENDER EQUALITY IN EDUCATION: APTITUDE, BEHAVIOUR, CONFIDENCE




TACKLING UNDERPERFORMANCE AMONG BOYS

= Boys are less likely than girls to do homework.

= Boys are more likely than girls to have negative attitudes towards school.

= Boys are more likely than girls to arrive late for school.

= Boys are less likely than girls to engage in school-related work out of intrinsic motivation.

The evidence emerging from PISA is that, while some after-school activities are more popular
than others in certain countries, in virtually all countries boys and girls use their free time in
distinctly different ways; and these differences have a significant impact on the skills that boys
and girls acquire.

HOW DO BOYS AND GIRLS SPEND THEIR TIME OUTSIDE OF SCHOOL?
WIRED AND CONNECTED

Some may joke about future generations having electronic chips implanted somewhere in their
bodies to obviate the need for external gadgets, like smartphones or personal computers, but
being “connected” now seems as natural a state as, well, just being. The first thing we do in the
morning and the last thing we do at night is check our e-mails; our first instinct when missing
some kind of information is to consult a search engine, not reach for the nearest paper-and-
binding reference book; and if we want to amuse ourselves, the Internet is always available when
our friends might not be.

= Figure 2.1 m

Differences between young and mature men and women in problem solving
in technology-rich environments

Percentage of men and women who perform at the highest level, 2012
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1. See note at the end of this chapter.

Note: Younger men and women are those aged between 16 and 24 years old.

Countries and economies are ranked in ascending order of the percentage of men (all age groups) who performed at Level 3
in problem solving in technology-rich environments in the 2012 Survey of Adult Skills (a product of the OECD Programme for
the International Assessment of Adult Competencies, or PIAAC). Level 3 corresponds to a high level of proficiency.

Source: OECD, PIAAC Database, Table 2.1.
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Countries and economies are ranked in descending order of the percentage of boys who reported that they had used a
computer when they were 6 years old or younger.

Source: OECD, PISA 2012 Database, Table 2.3.
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Certainly, knowing how to use digital devices is now essential in the modern workplace
and in modern societies. The first results from the Survey of Adult Skills, a product of the
OECD Programme for the International Assessment of Adult Competencies (PIAAC), show
that, as would be expected, young adults are more likely than older adults to know how
to use computers and be able to solve problems that are presented to them on computers.
However, the survey also finds that in several countries, the proportion of young men and
women who can solve more complex problems in computer environments is small (Figure 2.1
and Table 2.1).

The 15-year-olds who were assessed in the most recent cycles of PISA, specifically PISA 2009
and PISA 2012, were raised with computers. Being connected is an integral part of their lives:
it provides an avenue for entertainment and a way of interacting with their peers anytime,
anywhere. Some of their teachers may even encourage them to use computers in class or for
homework, with the assumption that learning through digital media is less about consuming
knowledge and more about interacting and participating in the acquisition of knowledge
(OECD, 2012).

PISA 2012 found that virtually all 15-year-old boys and girls in all participating countries
and economies had used a computer and had accessed the Internet by the time they took the
PISA test (Table 2.2). Results also show that boys started using computers and the Internet at
an earlier age than girls (Figure 2.2 and Table 2.3). On average across OECD countries, around
a third of students reported that they had started using a computer before they set foot in a
classroom (33% of students reported that they had used a computer before the age of 6), and
around 15% of students reported that they had first accessed the Internet before that age. For
both activities, boys started earlier than girls. On average, boys are 8 percentage points more
likely than girls to have used a computer before the age of 6. In only 3 of the 42 countries and
economies surveyed was there no such gender gap; and in the Netherlands, girls were more
likely than boys to have used a computer before the age of 6. Similarly, in all but four countries,
boys started accessing the Internet at a younger age than girls.

Although computers are becoming familiar pieces of hardware in many classrooms, most
15-year-olds who use computers regularly do so outside of school, on weekends, during their
leisure time, and generally not for school work. On average across OECD countries, boys use the
Internet for an average of three hours (180 minutes) on a typical weekend day, 17 minutes more
than girls (Figure 2.3). During the week, too, boys use the Internet more than girls. On average
across OECD countries, boys reported using the Internet for 144 minutes and girls for 130 minutes
on typical weekdays. Perhaps surprisingly, boys also reported using the Internet more at school
than girls: in 26 countries and economies, boys reported using the Internet for longer at school
on a typical weekday than girls (Table 2.4).

But being familiar with smartphones and computers does not necessarily mean that a student can
use those devices competently or know how to critically assess the information he or she collects
through them. The learning outcomes that are associated with digital technologies depend, to a
great extent, on how — and how frequently — students use them.
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PISA results show that boys and girls use computers differently. Boys are more likely than
girls to play computer games frequently. On average across OECD countries, only one
in four boys, but more than one in two girls, reported that they had never or hardly ever
played a one-player game on a computer (Table 2.5a); and 29% of boys but 71% of girls
reported that they had never or hardly ever played collaborative online games (Table 2.5b).

® Figure2.3 ®
How much time do girls and boys spend on the Internet?
Minutes spent on the Internet, OECD countries
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Note: All differences between boys and girls are statistically significant.
Source: OECD, PISA 2012 Database, Table 2.4.
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How often do girls and boys play video games on the computer,
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This gender gap was observed in every country and economy that participated in PISA 2012
except Jordan, where boys are more likely than girls to have never played one-player games. Boys
were also more likely to report that they play video games every day. They were 11 percentage
points more likely than girls to report that they play one-player online games daily (Table 2.5a)
and 17 percentage points more likely than girls to report that they play collaborative online
games every day (Table 2.5b).

Figure 2.5 shows that boys also download music, films, games and software from the Internet
more frequently than girls do. In fact, across OECD countries, the proportion of boys who
reported that they use a computer to download music, films, games or software from the Internet
every day is 7 percentage points larger than that of girls who so reported (Table 2.5c). Boys were
also more likely than girls to report that they upload their own digital content onto the Internet
(Table 2.5d). And in 41 of 42 participating countries and economies, boys were more likely
than girls to report that they use computers to read the news on the Internet every day; across
OECD countries, 23% of boys and 15% of girls so reported (Table 2.5e).

® Figure 2.5 ®

Gender disparities in how girls and boys use the computer
OECD countries
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Source: OECD, PISA 2012 Database, Tables 2.5¢ to 2.5j.

While video gaming and uploading or downloading content is a more common activity among
boys than among girls, girls are more likely than boys to use computers to participate in social
networks. Across OECD countries, the proportion of girls who use the computer to participate
in social networks every day is 9 percentage points larger than the proportion of boys who do
(Table 2.5f). In most PISA-participating countries and economies, differences in the proportions
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of boys and girls who reported that they use digital technologies to check e-mails and chat on
line, to browse the Internet for fun or to obtain practical information through the Internet are
small or non-existent (Tables 2.5g to 2.5j), though boys tend to display more polarised behaviours
and be either heavy users or not use technologies at all.

Perhaps not surprisingly, PISA finds no significant differences in how boys and girls use computers
for and at school. Gender differences in the extent to which boys and girls use e-mail outside of
school to communicate with other students about schoolwork, communicate with teachers, and/
or submit homework or other schoolwork are negligible. Gender differences are also nearly non-
existent in students’ use of computers outside of school to download, upload or browse material
from their school’s website, to check the school’s website for announcements, or to share school-
related materials with other students. In general, none of these activities is common; in many
countries, more than one in two boys and girls reported that they never or hardly ever engage in
these activities (Tables 2.6a to 2.6g).

There are also no overall differences in the ways boys and girls use computers at school to chat on
line, use e-mail, browse the Internet for schoolwork, download, upload or browse material from the
school’s website, post their own work on the school’s website, practice drilling, such as for foreign-
language learning or mathematics, do homework while at school or use computers for group work
and to communicate with other students. And while there are large differences in the extent to
which boys and girls use a computer at school to play simulation games, according to the students’
reports, this activity is not common. On average across OECD countries, 71% of boys and 86% of
girls reported that they never or hardly ever play such games (Tables 2.7a to 2.7i).

Video gaming and student performance

There is extensive research on the addictive nature of gaming and the potentially negative
consequences that playing video games could have on academic performance, students’ health
and lifestyles (Smyth, 2007; Sharif and Sargent, 2006; Drummond and Sauer, 2014; Gentile et al.,
2004; Barlett et al., 2009). If students spend more time playing video games, they may have less
time to spend doing physical activities or homework, both of which are associated with better
learning outcomes.

By their very nature, video games may undermine two of the attitudes that are indispensable for
learning at school: focus and attention. While video games demand both, they do so in exciting
and fast-paced virtual environments — unlike school curricula, which are rarely developed
and delivered in ways that are primarily designed to be entertaining. As a result, students who
play video games excessively might not be able to focus on their work at school (Ferguson,
2011), may be less willing to spend time on school work at home (Cummings and Vanderwater,
2007), might develop sleep problems (King et al., 2013), and might be less perseverant if there
are no immediate rewards for their efforts, like those offered in gaming (Swing et al., 2010).
Excessive gaming is also associated with lower social functioning, greater anxiety and mental
health problems (Mentzoni et al., 2011; van Schie and Wiegman, 1997; Desai et al., 2010),
and a higher incidence of obesity (Vanderwater et al., 2004); and playing violent games may
also be associated with aggressive behaviour (Anderson and Bushman, 2002; Carnagey and
Anderson, 2005; Carnagey et al., 2007).
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However, some research shows that video gaming could also have positive effects on learning,
since video games can be effective cognitive training tools. Many games incorporate good
learning principles that can stimulate students’ cognitive functioning and assist in their
psychosocial adjustment, as well as hone problem-solving and spatial skills (Gee, 2005; Adachi
and Willoughby, 2013; Green and Bavelier, 2006; Przybylski, 2014; Subrahmanyam and
Greenfield, 1994; Spence and Feng, 2010; Connolly et al., 2012).

PISA 2012 reveals that, across the world, boys are much more likely than girls to play video
games and to play such games every day. Is there a link between this behaviour and the gender
gap in student performance? Results from PISA suggest that the association between academic
performance and video gaming depends on the kinds of games students play and how frequently
they play them. Students who play one-player video games between once a month and almost
every day perform better in mathematics, reading, science and problem solving, on average, than
students who play one-player games every day. They also perform better than students who never
or hardly ever play such games. By contrast, collaborative online games appear to be associated
with lower performance, regardless of the frequency of play (Figure 2.6 and Table 2.8a). Because
boys tend to be daily users of video games and are much more likely than girls to play online
collaborative games, the gender gap in video gaming translates into a performance advantage
for girls.

® Figure 2.6 ®
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Source: OECD, PISA 2012 Database, Table 2.8a.

In PISA 2012, students in 26 countries and economies not only answered questions about video
gaming in addition to sitting the main paper-based tests, they also sat an additional mathematics
and reading assessment that was delivered on computer. The computer-based assessment required
students to interact with the test questions. For example, in the computer-based reading assessment,
students had to navigate through a set of pages and search for information in a pseudo-online
space. In mathematics, students could use the computer to explore three-dimensional shapes or
sort datasets according to different criteria. In other words, the computer-based mathematics and
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reading assessments differed from the paper-based tests not only because they were delivered
on a computer, but also because they assessed a different set of skills — some of which, such as
spatial reasoning, have been shown to be associated with video gaming (Feng et al., 2007).

Results in Table 2.8a suggest that boys tend to do better in both mathematics and reading when
they sit a computer-based test, compared to their performance on paper-based tests — and that
this advantage is largely a by-product of boys’ familiarity with video games. The more frequently
students play one-player video games and collaborative online games, which boys tend to
play more than girls, the worse their relative performance on paper-based tests (Table 2.8b).
Very frequent video-gaming appears to “crowd out” other activities, such as doing homework
regularly, that help students to acquire reading and mathematics skills. In computer-based tests,
the negative effects of video-gaming may be counterbalanced by the positive effect video-gaming
may have on acquiring the specific set of skills that is assessed in such tests. And students who
frequently play video games will, necessarily, be more at ease — and may even prefer — sitting a
test using a computer.

® Figure 2.7 ®

Performance difference between computer-based and paper-based
reading assesments, by the frequency of playing video games
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Source: OECD, PISA 2012 Database, Table 2.8a.
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HOW DO BOYS AND GIRLS SPEND THEIR TIME OUTSIDE OF SCHOOL?
UNPLUGGED

Reading for enjoyment

It should come as no surprise that results from the PISA 2009 assessment found that students who
enjoy reading the most perform significantly better in reading than students who enjoy reading
the least (Table 2.9a). Better readers tend to read more because they are more motivated to read,
which, in turn, leads to improved vocabulary and comprehension skills.

PISA 2009 asked students how much time they usually spend reading for enjoyment. Students
could choose from “I do not read for enjoyment”, “I read for up to 30 minutes a day”, “I read for

more than 30 minutes but less than 60 minutes a day”, “I read for between 1 and 2 hours a day”
and “I read for more than 2 hours a day”.

On average across OECD countries, over one-third of students — and 40% or more in Austria,
Belgium, the Czech Republic, Germany, Ireland, Japan, Luxembourg, the Netherlands, Norway,
the Slovak Republic, Switzerland, the United States, and in the partner countries Argentina and
Liechtenstein — reported that they did not read for enjoyment at all (Table 2.9a). On average,
these students scored 460 points on the reading assessment, well below the OECD average of
493 points. Another one-third of students across OECD countries read for 30 minutes per day or
less. Their mean score of 504 points is above the OECD average. A further 17% of students across
OECD countries read for between half-an-hour and one hour per day. They scored 527 points, on
average in reading. Students who reported that they read for between one and two hours per day,
and assiduous readers, who read for enjoyment for more than two hours daily, scored 532 and
527 points, respectively (Table 2.9a).

PISA 2009 found that, in most countries, the difference in reading scores between students who
spend less than 30 minutes per day reading for enjoyment and students who do not read for
enjoyment at all is greater than the difference in scores between students who spend half an hour
to an hour reading for enjoyment and students who spend less than 30 minutes. In general, the
score-point difference between different groups of students shrinks as students spend more time
reading for enjoyment. This may mean that the returns on the time students spend reading for
enjoyment decrease as time invested by students increases, or that poor readers need more time
to read a text (Table 2.9a).

Of course, it is not just how long students spend reading, but also the types and complexity of
reading materials that make a difference. PISA 2009 asked students to indicate how often they
read magazines, comic books, fiction (novels, narratives, stories), non-fiction and newspapers,
because they want to. Students could indicate that they read each type of material “Never
or almost never”, “A few times a year”, “About once a month”, “Several times a month” or
“Several times a week”. Students who reported that they read fiction and who may have also
reported that they read other material, excluding comic books, attained the highest scores in
the reading assessment (Figure 2.8). In most countries, these students perform more than one
PISA proficiency level in reading above their peers who do not read any material regularly — the
equivalent of around 60 score points (Table 2.9d).

THE ABC OF GENDER EQUALITY IN EDUCATION: APTITUDE, BEHAVIOUR, CONFIDENCE = © OECD 2015

45




= Figure 2.8 m
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other reading materials.

Source: OECD, PISA 2009 Database, Table 2.9d.
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To read, or not to read, there’s really no question: reading anything for enjoyment is better for

student performance than reading nothing. Compared with not reading for enjoyment at all,
reading fiction for enjoyment is associated with the largest score difference in the PISA 2009
reading assessment, but reading magazines or comic books is also associated with higher reading
proficiency (Table 2.9i). PISA 2009 found that, in all countries and economies except Korea,
girls read more for enjoyment than boys (Table 2.9a). In fact, PISA found that the gender gap in
reading for enjoyment is widening: between 2000 and 2009, both boys and girls lost interest
in reading; but the drop in the proportion of boys who read for enjoyment was greater than the
decline in the proportion of girls who read for enjoyment (Figure 2.9 and Table 2.9¢).
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In almost all countries, boys were not only less likely than girls to report reading for enjoyment,
they also have different reading habits. On average across OECD countries, 66% of boys read
newspapers for enjoyment regularly, while only 59% of girls do. Although reading comic books
regularly is much less common, on average across OECD countries, boys are much more likely
than girls to read comic books several times a month or several times a week (27% for boys and
18% for girls). By contrast, in every participating country, girls are more likely than boys to be
frequent readers of fiction; and in almost all countries, girls are more likely than boys to read
magazines (65% for girls and 51% for boys) (Figure 2.10 and Table 2.9d).

® Figure 2.10 =
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Source: OECD, PISA 2009 Database, Table 2.9d.

Results from the PISA 2009 assessment of reading suggest that a large share of gender differences
in reading performance may stem from disparities in how much boys and girls read for enjoyment
and in how much boys and girls engage in reading activities. Indeed, the assessment found that
if boys enjoyed reading to the same extent as girls do their reading scores would be 23 points
higher, on average across OECD countries (Figure 2.11 and Table 2.9k).

® Figure2.11 =
Boys’ reading performance if they enjoyed reading as much as girls do
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Source: OECD, PISA 2009 Database, Table 2.9k.
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While PISA results suggest that any reading is better than no reading, teachers and parents often
discourage boys from reading such material as sports magazines or comic books in the belief that
these materials are not the best for developing reading skills. But, for a variety of reasons, boys
may not like or choose to read fiction, and discouraging them from reading what they prefer may
alienate them from the habit of reading altogether.

Doing homework

PISA 2012 asked students to report how much time per week they spend doing homework or
other study set by teachers. Figure 2.12 shows that boys are overwhelmingly less likely than girls
to spend time doing homework. On average across OECD countries, girls spend 5.5 hours per
week doing homework while boys spend a little less than 4.5 hours (Table 2.10a). In Croatia,
Estonia, Italy, Latvia, Lithuania, Poland, the Russian Federation and Singapore, boys spend over
2 hours less than girls, on average, doing homework. In Italy, for example, boys spend an average
of 7 hours doing homework while girls spend an average of over 10 hours. And while in Poland
boys spend an average of 5 hours doing homework, girls clock in around 8 hours per week.
Albania, Korea, Liechtenstein and Viet Nam are the only countries where girls do not spend more
time than boys doing homework or other study set by teachers.

No general patterns emerge in how much time boys and girls spend working with personal
tutors, attending after-school classes, studying with parents, and/or repeating and practicing
school lessons by working on a computer. According to their reports, boys and girls spend
much less time on these activities, on average, than the amount of time they spend doing
homework. Korea and Viet Nam are notable exceptions. In these countries, boys and girls
spend a considerable amount of time attending after-school classes organised by a commercial
company, paid for by parents. In Korea, boys spend 3.8 hours and girls spend 3.4 hours in such
classes; in Viet Nam, boys spend as many as 4.6 hours while girls spend 5.1 hours in after-
school classes (Table 2.10a).

Table 2.10b suggests that doing homework or other study set by teachers is associated with better
performance in mathematics, reading and science. On average across OECD countries, for each
hour per week students spend doing homework, they score 4.5 points higher in reading and
mathematics and 4.3 points higher in science. Because boys spend less time than girls doing
homework, their performance suffers. For example, when considering boys and girls who spend
the same amount of time doing homework, the gender gap in mathematics is wider, the gender gap
in reading is narrower, and the gender gap in science favours boys (Figure 2.13 and Table 2.10b).

Among OECD countries, in Belgium, France, Italy, the Netherlands and the United States,
where homework is strongly associated with performance and where the gender gap in time
spent doing homework is large, gender differences in time spent doing homework have a
strong impact on gender differences in performance. As shown in Table 2.10c, except for a
small number of countries, the association between homework and student performance is
similar regardless of the level of student achievement. That means that gender-specific patterns
of working on homework have a negligible effect on gender gaps among low achievers and
top performers.
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Time spent by boys and girls doing homework assigned by their teachers

® Figure 2.12 =
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® Figure 2.13 =
Gender gap in performance related to time spent doing homework
Performance difference between boys and girls (boys-girls), OECD countries
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Source: OECD, PISA 2012 Database, Table 2.10b.

ATTITUDES TOWARDS SCHOOL AND LEARNING

Fifteen-year-olds are in the middle of adolescence — a time when children start to claim their
independence from their parents and when social acceptance by one’s peers can have a powerful
influence on behaviour (Baumeister and Leary, 1995; Rubin, et al., 1998). Other students can
encourage and support their classmates in their drive to achieve; they can also undermine
students’ motivation (Ladd et al., 2012).

Around this time, too, gender differences in attitudes towards school and learning become
evident. These seem to be strongly related to how girls and boys have absorbed society’s notions
of “masculine” and “feminine” behaviour and pursuits as they were growing up. For example,
several research studies suggest that, for many boys, it is not acceptable to be seen to be interested
in school work. Boys adopt a concept of masculinity that includes a disregard for authority,
academic work and formal achievement. For these boys, academic achievement is not “cool”
(Salisbury et al., 1999). Although an individual boy may understand how important it is to study
and achieve at school, he will choose to do neither for fear of being excluded from the society
of his male classmates (Van Houtte, 2004). Indeed, some have suggested that boys’ motivation
at school dissipates from the age of eight onwards, and that by the age of 10 or 11, 40% of boys
belong to one of three groups: the “disaffected”, the “disappointed” and the “disappeared”.
Members of the latter group either drop out of the education system or are thrown out (Salisbury
etal., 1999). Meanwhile, studies show that girls seem to “allow” their female peers to work hard
at school, as long as they are also perceived as “cool” outside of school (Van Houtte, 2004).
Other studies suggest that girls get greater intrinsic satisfaction from doing well at school than
boys do (DiPrete and Buchmann, 2013).

While most of the students who were assessed in PISA 2012 acknowledge the value of education
(93% of students reported that they believe that trying hard at school is important; only 12%
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believe that school has been a waste of time), many students are not engaged with school; and
boys are more likely than girls to belong to this latter group. When students are disengaged with
school, they act out their disengagement with bad behaviour: they arrive late for school or skip
classes or days of school. In doing so, they miss out on learning opportunities, fall behind in class
and earn low marks — all of which then feed back into their discouragement and disaffection,
completing a vicious circle.

Across most countries and economies that participated in PISA 2012, boys were more likely than
girls to express negative attitudes towards school and learning (Figure 2.14). For example, across
OECD countries, boys were 8 percentage points more likely than girls to report that school is a
waste of time, and were 5 percentage points more likely to agree or strongly agree that school
has done little to prepare them for adult life when they leave school. They were also 5 percentage
points less likely than girls to agree or strongly agree that trying hard at school is important, and
3 percentage points less likely to report that they enjoy receiving good marks (Table 2.15).
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Boys also appear to be more likely than girls to arrive late for school (Table 2.11a) and skip
classes or days of school (Table 2.12), although between 2003 and 2012 the proportion of both
boys and girls who arrived late for school shrank (Table 2.11b).

In 36 countries and economies, girls were less likely than boys to have reported that they had
arrived late for school in the two weeks before the PISA test. Although the difference in the
proportion of boys and girls who reported that they had arrived late is small — 3 percentage points,
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on average across OECD countries — it is larger than ten percentage points in Lithuania and
Thailand (Table 2.11a). On average across OECD countries, boys and girls were less likely
in 2012 than in 2003 to report that they had arrived late. Still, the improvement was greater
among girls than among boys (Table 2.11b).

Trends between 2003 and 2012 show better punctuality among girls than boys in Denmark,
Korea and Turkey, where the gender gap in punctuality widened by around five percentage points
or more, in favour of girls. In Korea in 2003, girls were more likely than boys to have arrived late
for school in the two weeks prior to the PISA test; by 2012, girls and boys were similarly punctual.
In Turkey, boys and girls in 2003 reported at a similar rate that they had arrived late for school;
but by 2012, boys were eight percentage points more likely than girls to have reported that they
had arrived late for school (Table 2.11b).

Students who reported that they had arrived late for school at least once in the two weeks prior
to the PISA test scored lower than students who reported that they had not arrived late for school
during that period. Across OECD countries, the difference in performance that is associated
with arriving late for school among students of the same gender is 19 points in mathematics and
reading and 20 points in science (Table 2.11a). Performance differences associated with a lack of
punctuality are particularly large among low achievers. On average across OECD countries, the
gap in scores that is associated with arriving late for school is wider among the lowest-achieving
students than it is among the highest-achieving students (OECD, 2013a). Since boys tend to be
more likely than girls to be low performers (see Chapter 1) and are also more likely to arrive late
for school, their performance is more likely to suffer because arriving late for school means that
these students miss out on learning opportunities.

GENDER DIFFERENCES IN SELF-REGULATION

Study after study suggests that the best-performing students are “good” students. A good student
is one who is disciplined, follows rules, acts appropriately and respectfully towards teachers and
fellow students, recognises authority, can sit for long periods of time, and follows instructions.
In general, individuals who have high levels of self-regulation — the ability to control, direct,
and plan one’s thinking, emotions and behaviours (Schunk and Zimmerman, 1997) — are better
students than those who have low levels of self-regulation.

Grade repetition and marks

Whether because of socialisation or innate differences, boys are more likely than girls, on
average, to be disruptive, test boundaries and be physically active — in other words, to have less
self-regulation (Matthews et al., 2009). From a young age, boys are less likely to raise their hand
in class to ask to speak, they are worse at waiting their turn to speak or engage in an activity,
they are less likely to listen and pay attention before starting a project and, as a result, they have
a harder time following teachers’ instructions. As boys and girls mature, gender differences
grow even wider as boys start withdrawing in class and becoming disengaged. As teenagers,
boys tend to be less self-disciplined than girls: they are less likely than girls to be able to delay
gratification, plan ahead, set goals, and persist in the face of frustrations and setbacks (Duckworth
and Seligman, 2006; Kenney-Benson et al., 2006).
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= Figure 2.15 =
Grade repetition, by gender
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Countries and economies are ranked in descending order of the percentage of boys who repeated a grade at least once.

Source: OECD, PISA 2012 Database, Table 2.13b.
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Many teachers reward organisational skills, good behaviour and compliance with their instructions
by giving higher marks to students who demonstrate these qualities. As Figures 2.15 and 2.16
suggest, teachers and school personnel may sanction boys’ comparative lack of self-regulation
by giving them lower marks and requiring them to repeat grades. When comparing students who
perform equally well in reading, mathematics and science, boys were more likely than girls to
have repeated at least one grade before the age of 15 and to report that they had received lower
marks in both language-of-instruction classes and mathematics (Table 2.13a). But it is unclear
how “punishing” boys with lower grades or requiring them to repeat grades for misbehaviour will
help them; in fact, these sanctions may further alienate them from school.
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Countries and economies are ranked in ascending order of the difference between boys and girls in the mark they reported
having received from their teacher, before accounting for PISA scores.

Source: OECD, PISA 2000 Database, Table 2.13a.
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An analysis of students” marks in reading and mathematics reveals that while teachers generally
reward girls with higher marks in both mathematics and language-of-instruction courses, after
accounting for their PISA performance in these subjects, girls’ performance advantage is wider
in language-of-instruction than in mathematics. This suggests both that girls may enjoy better
marks in all subjects because of their better classroom discipline and better self-regulation,
but also that teachers hold stereotypical ideas about boys’ and girls’ academic strengths
and weaknesses. Girls receive much higher-than-expected marks in language-of-instruction
courses because teachers see girls as being particularly good in such subjects. Teachers may
perceive boys as being particularly good in mathematics; but because boys have less ability
to self-regulate, their behaviour in class may undermine their academic performance, making
this hypothesis difficult to test.

Investing effort

Findings from psychological experiments conducted in laboratory settings suggest that, among
boys and girls of similar academic ability, girls tend to be more reluctant to compete than boys,
while boys are more responsive to extrinsic motivation than girls. Within countries, girls tend
to report higher levels of motivation to do their best in a test (DeMars et al., 2013), although it
appears that gender differences in motivation related to test-taking may vary across countries
(EKIof et al., 2014), and the relationship between reported motivation and performance may
be stronger among boys (Ekl6f, 2007; EkIof et al., 2014; EkI&f and Nyroos, 2013; Karmos and
Karmos, 1984).

When students participating in PISA 2012 finished the test, they were asked how much effort
they thought they had put into it, and to hypothesise how much effort they would have put into
the test if their performance had counted towards their school marks. The question appeared on
the last page of their assessment booklet.
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= Figure 2.18 =
Gender differences in effort
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Countries and economies are ranked in ascending order of the gender difference in how much effort students put into the PISA
test compared to a normal school assessment.

Source: OECD, PISA 2012 Database, Table 2.14.
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According to students’ reports, girls invest greater effort than boys, on average, both in the low-
stakes testing situation that PISA represents, and in the hypothetical scenario in which the PISA test
had direct consequences for them because it counted in their school marks. But the gender gap
is relatively narrow within each of the two scenarios (Figure 2.18 and Table 2.14). On a scale
ranging from 1 to 10, where 1 represents minimum effort and 10 maximum effort, girls reported an
effort of 7.67 in the low-stakes PISA test while boys reported an effort of 7.32, on average across
OECD countries. Girls reported an effort of 9.36 in the hypothetical high-stakes PISA test while
boys reported an effort of 9.13, on average. When performance in the PISA test had an impact on
school marks, the gender gap in favour of girls shrank by 0.11 point on the scale, on average. In
Denmark, Estonia, Finland, France, Iceland, Ireland, Lithuania, Norway, the Russian Federation and
Uruguay, the gender gap in effort invested between the low-stakes assessment and the hypothetical
high-stakes scenario is larger than 0.25 point on the scale. In all these countries, the large difference
between boys and girls appears to be primarily due to the fact that boys reported investing far less
effort in the test in the absence of external rewards.

The ability to regulate one’s own thinking and emotions is a product of both innate characteristics
and home and school environments. While many of these skills have been acquired by the early
teens (Bronson, 2000), the capacity to regulate behaviour to achieve long-term goals takes longer
to develop, and only emerges at the end of adolescence (Demetriou, 2000).

Young boys not only tend to be less self-regulating than girls, they also tend to respond more
strongly to their environment: when they are in disruptive, chaotic and disorganised settings,
their capacity for self-regulation suffers (Wachs et al., 2004); when they are in classrooms
with teachers who are well-organised and able to establish a good disciplinary climate, the
improvement in their learning is greater than that of girls (Ponitz, et al., 2009). Boys appear to
be particularly sensitive to environmental factors, while girls are comparatively less affected by
a lack of discipline, disorganisation and chaos in the classroom.

Because technological innovations make it so much easier for people to act on their impulses,
individuals who are highly self-regulating may be at a greater advantage, particularly in settings
that demand that individuals control their thinking, emotions and behaviour, such as school.
Moreover, as the flow of information has increased dramatically over the past decades, individuals
who are organised and can understand, summarise and filter large amounts of written material
may be at an advantage. In most societies, these individuals are usually female, though why that
is so remains a mystery.
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Note regarding Israel

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.

Note regarding the Russian Federation in the Survey of Adult Skills

Readers should note that the sample for the Russian Federation does not include the population of the Moscow
municipal area. The data published, therefore, do not represent the entire resident population aged 16-65 in Russia
but rather the population of Russia excluding the population residing in the Moscow municipal area.

More detailed information regarding the data from the Russian Federation as well as that of other countries that participated
in the Survey of Adult Skills can be found in the Technical Report of the Survey of Adult Skills (OECD, 2013).
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Girls’ Lack of
Self-Confidence

This chapter examines how girls’ lack of self-confidence in their own
ability in science and mathematics may be responsible for the observed

underachievement among girls in these subjects, particularly among high-
achieving girls.

63

THE ABC OF GENDER EQUALITY IN EDUCATION: APTITUDE, BEHAVIOUR, CONFIDENCE = © OECD 2015




% ""dﬂ GIRLS’ LACK OF SELF-CONFIDENCE
i

64

Taken together, the difference in boys’ and girls’ interests outside of school, and how these
interests and skills are rewarded — or not — by teachers and by students’ peers, can lead to
differences in performance between boys and girls that have little to do with ability (Salisbury
etal., 1999).

One factor that may hold girls back is confidence in their own abilities in mathematics. Studies
show that the learning environment plays a significant role in fostering, or undermining, girls’
sense of self-confidence. Take this example: in one study, Asian-American girls performed better
on a mathematics assessment when they were told the reason for doing the test was to identify
ethnic differences in performance — because of the stereotype that Asians have higher quantitative
skills than other ethnic groups (Steen, 1987) — but worse when they were told that the reason they
were asked to take the assessment was to identify gender differences — because of the common
stereotype that women are inferior to men in quantitative skills (Aronson, 2002; Benbow, 1988;
Hedges and Nowell, 1995) — when compared with a control group that was not given any reason
for taking the assessment (Shih et al., 1999).

What the data tell us

= On average across OECD countries, mathematics and science self-efficacy (students’
beliefs that they can successfully perform given mathematics and science tasks at
designated levels) is associated with a difference of 49 score points in mathematics and
37 score points in science — the equivalent of between half and one additional year of
school.

= In all countries and economies that participated in PISA 2012, except Albania,
Bulgaria, Indonesia, Kazakhstan, Malaysia, Montenegro, Romania, Serbia and Turkey,
girls reported stronger feelings of anxiety towards mathematics than boys; and greater
mathematics anxiety is associated with a decline in performance of 34 score points — the
equivalent of almost one year of school.

= Girls appear to underperform considerably when they are required to “think like
scientists”. While girls tend to outperform boys on tasks where they are required to identify
scientific issues, boys outperform girls in tasks that require them to apply knowledge
of science in a given situation, to describe or interpret phenomena scientifically and
predict changes, and to identify appropriate scientific descriptions, explanations and
predictions.

Results from PISA 2012 confirm that there is no innate reason why girls should not be able to do
as well as boys in mathematics. While boys outperform girls in mathematics in 38 participating
countries and economies, the average girl in Shanghai-China scores 610 points in mathematics —
well above boys’ average performance in every other country and school system that participated
in PISA and, crucially, justas well as the average boy in Shanghai-China. Similarly, girls in Finland,
Macao-China, Singapore and Chinese Taipei perform as well as boys in mathematics — despite
the fact that (or maybe because) standards of performance in these countries and economies are
among the highest in the world.
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= Figure 3.1 =

Girls’ and boys’ average performance in mathematics in the ten countries
with the highest average performance among girls
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Countries and economies are ranked in descending order of the mean score in mathematics among boys.
Source: OECD, PISA 2012 Database, Table 1.3a.

65

THE ABC OF GENDER EQUALITY IN EDUCATION: APTITUDE, BEHAVIOUR, CONFIDENCE = © OECD 2015




T frl GIRLS’ LACK OF SELF-CONFIDENCE |

® Figure 3.2 ®
Gender gap among top performers in mathematics
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= Figure 3.3 =
Gender gap among top performers in science
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However, PISA finds that while boys outperform girls in mathematics, on average, in many
countries and economies the gender gap is much wider among top-performing students than
among low-performing students (Table 1.3a). In the large majority of countries and economies,
high-performing girls do worse in mathematics compared to boys; in no country do they
outperform boys at this level, and the magnitude of the gender gap is much greater than it is among
students at an average level of performance. In science, the highest-achieving boys outperform
the highest-achieving girls by an average of 12 score points in as many as 17 OECD countries
(Table 1.4a). This is a troubling finding that may be related to the under-representation of women
in science, technology, engineering and mathematics (STEM) occupations (Summers, 2005;
National Academy of Sciences, 2006; Hedges and Nowell, 1995; Bae et al., 2000). Yet, there
are some countries and economies that buck this trend. In Macao-China, Singapore and
Chinese Taipei, all of which are high-performers in mathematics, girls perform just as well as
boys, even at the highest levels of proficiency. In these countries/economies, there is no gender
gap in mathematics performance among the 5% highest-performing students (Table 1.3a).

STUDYING THE “INTANGIBLES” THAT AFFECT LEARNING

So what's going on? To find out, PISA homed in on some of the intangibles that could have
an impact on learning, such as students’ drive, motivation and self-beliefs. Do these differ
significantly between boys and girls? And how are they related to student performance? Some
of the starkest differences between boys and girls are only revealed when students express their
feelings about their own abilities. PISA and other studies find that girls have less belief in their own
abilities in mathematics and science, and are plagued with greater anxiety towards mathematics,
than boys — even when they perform just as well as boys. Some studies have found that girls
rate their own ability as lower than that of boys as early as the first year of primary school —
even when their actual performance does not differ from that of boys (Fredericks and Eccles,
2002; Herbert and Stipek, 2005). What all of this evidence suggests is that gender disparities in
drive, motivation and self-beliefs are more pervasive and more firmly entrenched than gender
differences in mathematics performance.

How boys and girls think and feel about themselves shapes their behaviour, especially when
facing challenging circumstances (Bandura, 1977). Education systems are successful when
they equip all students, both boys and girls, with the ability to influence their own lives
(Bandura, 2002). Self-beliefs have an impact on learning and performance on several levels:
cognitive, motivational, affective and decision-making. They determine how well students
motivate themselves and persevere in the face of difficulties, they influence students’ emotional
life, and they affect the choices students make about coursework, additional classes, and even
education and career paths (Bandura, 1997; Wigfield and Eccles, 2000).

This section builds on insights from PISA 2006 in discussing students’ self-beliefs in science,
and PISA 2012 in discussing students’ self-beliefs in mathematics. In 2006, science was the
main assessment domain, so the background questionnaire contained a large number of
questions on students’ attitudes and dispositions towards science. Similarly, in 2012, the main
assessment domain was mathematics, and the background questionnaire contained a large
number of questions on students’ attitudes and dispositions towards mathematics. The science
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and mathematics self-beliefs examined include self-efficacy (the extent to which students
believe in their own ability to handle mathematical and scientific tasks effectively and overcome
difficulties); self-concept (students’ beliefs in their own mathematics and science abilities); and
intrinsic and instrumental motivation to learn mathematics and science (how much students
enjoy learning mathematics and science, and whether they see a value in what they learn for
their future careers).

Mathematics and science self-beliefs illustrate students’ personal convictions. While they are built
into how well students perform in mathematics and science over the course of their lives, once
established, they play a determining and independent role in individuals’ continued growth and
in the development of their mathematical and scientific skills and competencies (Bandura, 1997;
Markus and Nurius, 1986). While they are partly the product of a student’s past performance in
mathematics, biology, physics and chemistry, mathematics and science self-beliefs influence
how students function when confronted with mathematical and scientific problems. In addition,
they have an independent effect on life choices and decisions. Students who perform similarly in
mathematics and in science classes usually choose different courses, education pathways, and
ultimately different careers, partly depending on how they perceive themselves as mathematics
and science learners (Bong and Skaalvik, 2003; Wang et al., 2013).

Self-efficacy in mathematics and science

Self-efficacy in mathematics and science was measured by asking students about their confidence
in being able to solve a series of scientific and mathematical problems. In PISA 2006, students
were asked to report whether they believed they could perform a series of tasks either easily or
with a bit of effort. These tasks included explaining why earthquakes occur more frequently in
some areas than in others; recognising the science question that underlies a newspaper report on
a health issue; interpreting the scientific information provided on packages of food; predicting
how changes to an environment will affect the survival of certain species; identifying the science
question associated with the disposal of garbage; describing the role of antibiotics in treating
disease; identifying the better of two explanations of how acid rain is formed; and discussing
how new evidence can lead to a change of understanding about the possibility of life on Mars.
Students’ responses to questions were used to create an index of science self-efficacy, which
identifies students’ level of self-efficacy in science. The index was standardised to have a mean
of 0 and a standard deviation of 1 across OECD countries.

In PISA 2012, students were asked to report on whether they would feel confident doing a range
of pure and applied mathematical tasks involving some algebra, such as using a train timetable
to work out how long it would take to get from one place to another; calculating how much
cheaper a TV would be after a 30% discount; calculating how many square metres of tiles would
be needed to cover a floor; calculating the petrol-consumption rate of a car; understanding
graphs presented in newspapers; finding the actual distance between two places on a map
with a 1:10 000 scale; and solving equations like 3x+5=17 and 2(x+3)=(x+3)(x-3). Students’
responses to questions about whether they feel very confident, confident, not very confident or
not at all confident were used to create an index of mathematics self-efficacy, which identifies
students’ level of self-efficacy in mathematics. The index was standardised to have a mean of 0
and a standard deviation of 1 across OECD countries.
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Tables 3.1b and 3.2b show that while girls, in general, have lower levels of self-efficacy than
boys in both mathematics and science, the difference is much wider in mathematics than in
science, and the gender gap in feelings of confidence depends greatly on the type of problem or
situation boys and girls encounter. For example, boys were more likely than girls to feel confident
that they would be able to discuss how new evidence can lead to a change of understanding
about the possibility of life on Mars, that they could identify the better of two explanations for
how acid rain is formed, and that they could explain why earthquakes occur more frequently in
some areas than in others. However, girls reported being more confident than boys in describing
the role of antibiotics in treating disease; and there were no large gender differences in how
confident boys and girls feel about being able to recognise the science question that underlies a
newspaper report on a health issue. Gender differences in science self-efficacy were smaller or
even inverted, with girls reporting greater confidence, when scientific issues were framed in the
context of health problems (Figure 3.4 and Table 3.1a).

® Figure 3.4 =

Gender differences in science self-efficacy
OECD average percentage of students who reported that they can:

EBoys @Girls

Recognise the science question
that underlies a newspaper report
on a health issue

Explain why earthquakes
occur more frequently
in some areas than in others

Describe the role of antibiotics
in the treatment of disease

Identify the science question
associated with the disposal
of garbage

Predict how changes to
an environment will affect
the survival of certain species

Interpret the scientific information
provided on the labelling
of food items

Discuss how new evidence can lead
to a change in understanding about
the possibility of life on Mars

Identify the better
of two explanations
for the formation of acid rain
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Note: All differences between boys and girls are statistically significant.

Source: OECD, PISA 2006 Database, Table 3.1a.

The same pattern is observed in students” mathematics self-efficacy. Gender differences in self-
confidence are particularly large when considering the ability to solve applied mathematics tasks
that have gender-stereotypical content. For example, across OECD countries, 67% of boys but
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only 44% of girls reported feeling confident about calculating the petrol-consumption rate of a
car, and 75% of girls (compared to 84% of boys) reported feeling confident or very confident
about calculating how much cheaper a TV would be after a 30% discount. However, no gender
differences in confidence were observed when students were asked about doing tasks that are
more abstract and clearly match classroom content, such as solving a linear or a quadratic
equation (Figure 3.5 and Table 3.2a).

® Figure 3.5 ®

Gender differences in mathematics self-efficacy
OECD average percentage of students who reported that they can:

O M Boys < #Girls

Use a train timetable to work out
how long it would take to get
from one place to another

Calculate how much cheaper
a TV would be after a 30% discount

Calculate how many square metres
of tiles is needed to cover a floor

Understand graphs
presented in newspapers

Solve an equation
like 3x+5=17

Find the actual distance
between two places on a map
with a 1:10 000 scale

Solve an equation
like 2(x+3) = (x+3) (x-3)

Calculate the
petrol-consumption rate
of a car

I ! ! ! ! ! !
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Note: Differences between boys and girls that are statistically significant are marked in a darker tone.
Source: OECD, PISA 2012 Database, Table 3.2a.

While gender differences in mathematics and science self-efficacy, and related beliefs about
competence, have long been a subject of study (Eccles, 1984; Jacobs et al., 2002; Pajares and
Miller, 1994), there has been no systematic attempt to understand what girls” lack of confidence in
their own mathematics abilities means for their countries’ future. In fact, PISA reveals that students
who have low levels of mathematics and science self-efficacy perform worse in mathematics and
science than students who are confident about their ability to handle mathematics and science
tasks (Tables 3.1c and 3.2c). On average across OECD countries, mathematics and science self-
efficacy are associated with a difference of 49 score points in mathematics and 37 score points
in science — the equivalent of between one year and six months of school, respectively.
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= Figure 3.6 =
Relationship between science self-efficacy and science performance
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Source: OECD, PISA 2006 Database, Table 3.1c.
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® Figure 3.7 ®

Relationship between mathematics self-efficacy
and mathematics performance
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Self-concept in mathematics and science

Students’ self-concept, or their belief in their own abilities, is an important outcome of education
and strongly related to successful learning (Marsh, 1986; Marsh and O’Mara, 2008). Longitudinal
studies of self-concept and achievement show that they are reciprocally related over time (Marsh
et al., 2012; Marsh and Martin, 2011). Self-concept can also affect well-being and personality
development. PISA 2006 measured students’ science self-concept through self-reports on whether
students strongly agreed, agreed, disagreed or strongly disagreed that they can usually give good
answers to test questions on school science topics; that when they are being taught school
science, they can understand the concepts very well; that they can learn school science topics
quickly; that they can easily understand new ideas in school science; that learning advanced
school science topics would be easy for them; and that school science topics are easy for them.
Student responses were used to create the index of science self-concept, which was standardised
to have a mean of 0 and a standard deviation of 1 across OECD countries.

PISA 2012 measured students’ mathematics self-concept by using students’ responses as to
whether they strongly agreed, agreed, disagreed or strongly disagreed that they are just not good
in mathematics; that they get good marks in mathematics; that they learn mathematics quickly;
that they have always believed that mathematics is one of their best subjects; and that they
understand even the most difficult concepts in mathematics class. Student responses were used
to create the index of mathematics self-concept, which was standardised to have a mean of 0 and
a standard deviation of 1 across OECD countries.

= Figure 3.8 =

Gender differences in science self-concept
OECD average percentage of students who agreed or strongly agreed
with the following statements:

EBoys #Girls

Learning advanced
school science topics
would be easy for me

I can usually give good answers
to test questions on school
science topics

I learn school science topics quickly

School science topics are easy for me

When | am being taught
school science, | can understand
the concepts very well

I can easily understand
new ideas in school science
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Note: All differences between boys and girls are statistically significant.

Source: OECD, PISA 2006 Database, Table 3.3a.
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Figures 3.8 and 3.9 suggest that girls have much lower levels of science and mathematics self-
concept. For example, on average across OECD countries, boys were 11 percentage points more
likely than girls to agree or strongly agree that learning advanced school science topics would
be easy for them; 12 percentage points more likely than girls to agree or strongly agree that
school science topics are easy for them; and 11 percentage points more likely than girls to agree
or strongly agree that they can easily understand new ideas in school science and easily learn
advanced school science topics (Table 3.3a).

The same pattern is observed in students’ mathematics self-concept. Gender disparities in students’
mathematics self-concept closely mirror gender disparities in mathematics self-efficacy: 63% of
boys, but only 52% of girls, reported that they disagree that they are just not good at mathematics.
Conversely, across OECD countries, 30% of girls, but 45% of boys, reported that they understand
even the most difficult work in mathematics classes (Table 3.4a). Gender differences in mathematics
self-concept are particularly wide in Denmark, Germany, Liechtenstein, Luxembourg, Macao-China
and Switzerland, while no such gender differences can be observed in Albania, Kazakhstan and
Malaysia (Table 3.2b).

Gender differences in mathematics and science self-efficacy and self-concept remain large even
among students who perform at the same level in mathematics and science. Girls who perform
as well as boys reported much lower levels of mathematics and science self-efficacy and lower
levels of mathematics and science self-concept. These results are in line with previous empirical
estimates (Jacobs et al., 2002). On average across OECD countries, girls are over one-quarter of
a standard deviation lower on the self-beliefs indices than boys.

® Figure 3.9 =
Gender differences in mathematics self-concept

OECD average percentage of students who agreed or strongly agreed
with the following statements:

EBoys @Girls

*

| am just not good at mathematics

1 get good marks in mathematics

I learn mathematics quickly

I have always believed that mathematics
is one of my best subjects

In my mathematics class, | understand
even the most difficult work
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Note: All differences between boys and girls are statistically significant.
Source: OECD, PISA 2012 Database, Table 3.4a.
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Anxiety towards mathematics

While many students worry about their performance in school and are anxious when they have to
take exams, large proportions of students report feeling anxious about mathematics in particular
(Ashcraft and Ridley, 2005; Hembree, 1990; Wigfield and Meece, 1988). Students who have
high levels of mathematics anxiety generally report feeling tense, apprehensive and fearful of
mathematics (Richardson and Suinn, 1972; Ma, 1999; Zeidner and Matthews, 2011; Tobias,
1993); and they tend to underperform in mathematics tasks compared to students with no or low
levels of mathematics anxiety (Hembree, 1990; Ma, 1999; Tobias, 1985).

While poor performance in mathematics tends to be associated with high mathematics anxiety
(Ma and Kishor, 1997; Ma and Xu, 2004), evidence indicates that part of the performance gap
between students with high and low levels of mathematics anxiety is directly related to the
adverse effect of anxiety on cognitive resource activation (Ashcraft and Kirk, 2001). In other
words, when students are anxious, in general, and are anxious about mathematics, in particular,
their brains cannot devote sufficient attention to solving mathematics problems because they
are, instead, occupied with worrying about such tasks (Beilock et al., 2004; Hopko et al., 1998;
Hopko et al., 2002; Kellogg et al., 1999). Mathematics anxiety is not merely a psychological
phenomenon; students who experience mathematics anxiety generally avoid mathematics,
mathematics courses and career paths that require the mastery of some mathematical skills
(Hembree, 1990; Ashcraft and Ridley, 2005; Beasley, Long and Natali, 2001; Ho et al., 2000).

PISA 2012 asked participating boys and girls to report whether they agree or strongly agree that
they often worry that mathematics classes will be difficult for them; that they get very tense when
they have to do mathematics homework; that they get very nervous doing mathematics problems;
that they feel helpless when doing a mathematics problem; and that they worry that they will
get poor marks in mathematics. Student responses about their feelings of stress associated with
anticipating mathematical tasks, anticipating their performance in mathematics, and while
attempting to solve mathematics problems were used to identify students’ specific level of
anxiety about mathematics and to construct an index of mathematics anxiety, standardised to
have a mean of 0 and a standard deviation of 1 across OECD countries. Positive values on the
index indicate that students reported higher levels of anxiety about mathematics than the average
student across OECD countries, while negative values indicate that students reported lower levels
of anxiety about mathematics than the average student across OECD countries.

While a considerable proportion of 15-year-olds reported feelings of helplessness and emotional
stress when dealing with mathematics, girls were consistently more likely than boys to report
feelings of anxiety towards mathematics (Table 3.2b). In all countries and economies that
participated in PISA2012, exceptAlbania, Bulgaria, Indonesia, Kazakhstan, Malaysia, Montenegro,
Romania, Serbia and Turkey, girls reported stronger feelings of mathematics anxiety than boys.
Only in Jordan, Qatar and the United Arab Emirates did boys report greater feelings of anxiety
than girls (Table 3.2b). Gender differences in mathematics anxiety tended to be particularly wide
in Denmark and Switzerland. Overall, the gender difference in mathematics anxiety appears
to be largest in those countries that have comparatively low levels of mathematics anxiety.
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This means that while some education systems have been able to reduce greatly the number of
boys who feel anxious towards mathematics, they have not been as successful with girls.

On average across OECD countries, greater mathematics anxiety is associated with a decline in
performance of 34 score points — the equivalent of almost one year of school — and the gap in
scores is even larger among high achievers.

® Figure 3.10 =

Gender differences in mathematics anxiety
OECD average percentage of students who agreed or strongly agreed
with the following statements:

EBoys @Girls

1 often worry that it will be difficult
for me in mathematics classes

| get very tense when | have to I e
do mathematics homework

| get very nervous [ S

doing mathematics problems

| feel helpless when doing . *

a mathematics problem

I worry that I will get
poor marks in mathematics
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Note: All differences between boys and girls are statistically significant.
Source: OECD, PISA 2012 Database, Table 3.5a.

UNDERPERFORMING AT THE TOP

PISA cannot determine cause, but the strong relationship among self-beliefs, gender and
performance in mathematics and science hints that countries may be unable to develop a
sufficient number of individuals with strong mathematics and science skills partly because of
girls” lack of confidence in their abilities. This may be exacerbated by the fact that the relationship
between greater mathematics and science self-belief and higher performance is particularly
strong among the highest-performing students. Greater self-efficacy, for example, is less closely
related to the performance of the lowest-achieving students than to that of the highest-achieving
students. A difference of one unit on the index of mathematics self-efficacy is associated with
a 43 score-point difference in performance among the 10% lowest-performing students, but
with a 53 score-point difference in performance among the 10% highest-performing students
(Table 3.2¢). Similarly, a difference of one unit on the index of science self-efficacy is associated
with a 30 score-point difference in performance among the 10% lowest-performing students,
but with a 41 score-point difference in performance among the 10% highest-performing students
(Table 3.1¢).
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What emerges from these analyses is particularly worrying. Even many high-achieving girls have
low levels of confidence in their ability to solve science and mathematics problems and express
high levels of anxiety towards mathematics. Results presented in Tables 3.1b and 3.2b indicate
that even among boys and girls who are equally capable in mathematics and science, girls tend
to report lower levels of subject-specific self-efficacy and self-concept. This means that while
girls’ lower performance in mathematics and science among the highest-achieving students may
reflect lower levels of self-confidence and higher levels of anxiety, the differences in levels of
self-confidence and anxiety between boys and girls are greater than differences in mathematics
and science performance.

Results in Chapter 1 of this report and Tables 3.1c, 3.2¢, 3.3b and 3.4b show that while boys
outperform girls in mathematics, on average, in many countries and economies, the gender gap
in science performance between the average boy and the average girl differs across countries.
However, even in science there is a sizeable gap in favour of boys among top-performing
students. This is a troubling finding, as some believe it is responsible for the under-representation
of women in STEM occupations (Summers, 2005; National Academy of Sciences, 2006; Hedges
and Nowell, 1995; Bae et al., 2000).

The findings shown in Figure 3.11 also suggest that differences in students’ reported levels of
science self-beliefs, such as science self-efficacy and science self-concept, also explain a large
share of the gender gap in science performance among the highest-achieving students (Table 3.6a).
This gender gap is significant in only 12 countries and economies after differences in science
self-efficacy and self-concept are taken into account. In most of the remaining countries, the
gender gap in science scores shrinks considerably after accounting for differences in self-reported
levels of science self-beliefs. In Iceland, Norway and Sweden, high-achieving girls outperform
high-achieving boys with similar levels of science self-concept and self-efficacy. On average
across OECD countries, before accounting for gender differences in science self-concept and
self-efficacy, there is an 11 score-point difference in performance between high-achieving girls
and high-achieving boys. But when comparing high-achieving boys and girls who reported
similar levels of science self-beliefs, there is no performance gap.

The data shown in Figure 3.12 suggest that differences in students’ reported levels of mathematics
self-beliefs explain a large share of the gender gap in performance among the highest-achieving
students, and show a similar relationship between science self-beliefs and science performance.
On average across OECD countries, the score-point difference in mathematics performance
between high-achieving girls and boys is 20 score points. However, when comparing boys and
girls who also reported similar levels of mathematics self-efficacy, self-concept and mathematics
anxiety, there is no performance gap. The data shown in Figure 3.12 indicate that, when the
highest-achieving students have similar levels of mathematics self-beliefs, girls underperform
compared to boys in only six countries. By contrast, before these differences in self-beliefs are
taken into account, 40 countries and economies show a gender gap in mathematics performance.
Even in those countries where high-achieving girls underperform compared with high-achieving
boys, the gender gap is considerably narrower when comparing boys and girls who reported the
same levels of mathematics self-beliefs (Table 3.6b).
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® Figure 3.11 =

Role of science self-beliefs in reducing the gender gap
among the highest-achieving students
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Source: OECD, PISA 2006 Database, Table 3.6a.
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= Figure 3.12 =

Role of mathematics self-beliefs in reducing the gender gap

among the highest-achieving students
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Gender disparities in mathematics and science achievement might also result from differences
in the opportunities boys and girls have to practice their math and science skills, such as in
mathematics-related work outside of school (Fryer and Levitt, 2010; Wang, 2012), or from
differences in the schools in which they are enrolled, and the courses they choose or are
streamed into while at school. If girls invest less time than boys studying mathematics and science
because they hold negative self-beliefs about these subjects, or because they are less encouraged
by teachers and parents to invest their effort in mathematics and science rather than in other
subjects, then a gender gap in mathematics and science performance could open by the time
students reach adolescence.

’

Results presented in Tables I1l.4.5¢ and 1Il.7.4 in Chapters 4 and 7 of Ready to Learn: Students
Engagement, Drive and Self-Beliefs (OECD, 2013) indicate that participation in mathematics-
related activities, such as playing chess, programming computers, taking part in mathematics
competitions, or helping friends with mathematics problems, does not explain why boys and girls
are not equally likely to perform at high levels in mathematics. The gender gap, whether at the
mean, bottom or top of the performance distribution, remains unchanged, whether or not gender
differences in participation in mathematics-related activities are taken into account. This might
simply indicate that these are not the types of activities that could help girls achieve at higher
levels. While PISA data cannot be used to measure the amount of time boys and girls invested in
studying mathematics and science up until the moment they took the PISA test, they can be used
to identify gender differences in participation in the kinds of courses and activities that may help
students to become more familiar with the two subjects.

OPPORTUNITY TO LEARN MATHEMATICS

One of the reasons why boys and girls may develop different levels of mathematics skills may
be because they are offered, or take advantage of, different opportunities to learn mathematics
in and outside of school. For example, girls are less likely than boys to play chess, program
computers, take part in mathematics competitions, or do mathematics as an extracurricular
activity (Table 3.7). On average across OECD countries, the proportion of girls who play chess
is 12 percentage points smaller than the proportion of boys who do, and the proportion of girls
who program computers is 14 percentage points smaller that the share of boys who do. These
activities stimulate logical thinking and can be a fun way of using mathematical skills and
abilities in play-like situations.

Girls and boys appear to have different levels of exposure to certain mathematics problems
and concepts. As Tables 3.8a, 3.8b, and 3.8c show, girls appear to be overwhelmingly more
likely than boys to report that they frequently encounter pure mathematics problems. On
average across OECD countries, in 2012, 66% of girls but only 57% of boys reported that
they frequently encounter a quadratic equation like 6x>+5=29. In all countries and economies
except Albania, Colombia, Liechtenstein and New Zealand, girls were more likely than boys
to have reported that they encounter this type of quadratic equation. Similarly, girls were more
likely than boys, on average across OECD countries, to have reported that they had to solve the
following equation: 2 (x+3) = (x+3) (x-3). While 66% of girls, on average, reported that they have
frequently been asked to solve such an equation at school, only 56% of boys reported the same.
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Gender differences are also very large in how frequently boys and girls are asked to solve a linear
equation like 3x+5=17. While 68% of girls, on average, reported that they have frequently been
asked to do so, only 57% of boys reported the same.

® Figure 3.13 =
Gender differences in students’ experience with pure mathematics tasks
OECD average percentage of students who reported:
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Note: All differences between boys and girls are statistically significant.
Source: OECD, PISA 2012 Database, Table 3.8a.

® Figure 3.14 =
Gender differences in students’ experience with applied mathematics tasks
OECD average percentage of students who reported having experience in:
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Note: Differences between boys and girls that are statistically significant are marked in a darker tone.
Source: OECD, PISA 2012 Database, Table 3.8a.
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Figure 3.13 and Table 3.8a show that while girls appear to be overwhelmingly more likely
than boys to have reported that they have encountered pure mathematics tasks, such as
solving quadratic and linear equations, gender differences in reported experience with
applied mathematics tasks are generally very small; in fact, in the large majority of countries
and economies there is no difference in boys’ and girls’ exposure to such tasks. On average
across OECD countries, in 2012, 17% of boys and girls reported that they have frequently
encountered a problem like one requiring them to look at a train timetable and determine how
long it would take to get from one place to another (Figure 3.14 and Table 3.8a). Similarly, the
gender gap in the percentage of boys and girls who reported that they have frequently been
asked to calculate how much more expensive a computer would be after adding tax is less than
1 percentage point, on average across OECD countries.

PISA 2012 asked participating students to report how familiar they are with a number of
mathematics concepts and terms. Students were asked to report whether they never heard the
concept, heard it only once or twice, heard it a few times, heard it often, or know it well and
understand the concept. Among a series of geometry, algebra and statistics terms, students were
asked to report their level of familiarity with three concepts that do not exist, to capture potential
differences in response style and “overclaiming”, since some students may report being familiar
with some concepts when they are not.

Figure 3.15 and Table 3.8b show the percentage of boys and girls who reported that they have
heard often or know and understand a concept well. Results indicate that girls were much more
likely than boys to report that they heard often and are familiar with most concepts, except for
the three concepts that do not exist. For example, on average across OECD countries, 68% of
girls and 65% of boys reported a high level of familiarity with divisors. Similarly, 54% of both
girls and boys reported a high level of familiarity with quadratic functions. However, 15% of
boys and 11% of girls reported being familiar with the non-existent item declarative fractions,
and 12% of boys but only 7% of girls reported being very familiar with the non-existent item
subjunctive scaling.

Differences in overclaiming between boys and girls suggest that gender differences in levels of
familiarity with mathematics concepts may be more profound than what students’ self-reports
suggest, because boys have a tendency to report that they are familiar with topics even though
they are not. Table 3.8c shows aggregate results on gender differences in the three indices that
were developed based on students’ responses to questions concerning exposure to pure and
applied mathematics tasks and familiarity with mathematics concepts, after accounting for
overclaiming by individual students. All indices are standardised to have a mean of 0 and a
standard deviation of 1 across OECD countries.

Girls are more likely than boys to be familiar with a broad array of formal mathematics concepts,
ranging from algebra to geometry, and to have been asked to solve pure mathematics tasks,
such as solving a linear or a quadratic equation. Gender differences in students’ reports of the
frequency with which they encounter applied mathematics tasks are much smaller and differ
across countries.
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= Figure 3.15 =

Gender differences in students’ familiarity with formal mathematics
OECD average percentage of students who reported being familiar
with the following concepts:
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Note: Differences between boys and girls that are statistically significant are marked in a darker tone.

Concepts are ranked in descending order of the percentage of boys who reported that they are very familiar with each (have
either heard often or know well and understand a given concept).

Source: OECD, PISA 2012 Database, Table 3.8b.

Differences between boys and girls in exposure to pure mathematics tasks and familiarity with
formal mathematics concepts may be due to the fact that boys are more likely than girls to repeat
grades (see Table 2.13b) such that, at the same age, they may be less likely than girls to have
covered specific mathematical concepts and problems. Boys are also more likely than girls to attend
vocational schools (see Table 4.1), and these schools may favour a more applied approach to the
study of mathematics (as well as other subjects). Results presented in Table 3.8c show the gender
gap in familiarity with formal mathematics, and experience with pure and applied mathematics,
when controlling for the grade students are in, and whether students attend vocational or pre-
vocational programmes rather than academic-oriented or modular programmes.

© OECD 2015 THE ABC OF GENDER EQUALITY IN EDUCATION: APTITUDE, BEHAVIOUR, CONFIDENCE

GIRLS’ LACK OF SELF-CONFIDENCE |



GIRLS’ LACK OF SELF-CONFIDENCE

= Figure 3.16 =

Role of grade repetition and study programme in explaining
gender differences in students’ familiarity with formal mathematics
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Countries and economies are ranked in ascending order of the gender gap related to students’ familiarity with formal mathematics
(before accounting for grade and study programme).
Source: OECD, PISA 2012 Database, Table 3.8c.
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® Figure 3.17 =

Role of grade repetition and study programme in explaining
gender differences in students’ experience with pure mathematics tasks
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Source: OECD, PISA 2012 Database, Table 3.8c.
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Results indicate that differences in students’ grade level and study programme explain only a small
part of the differences between boys and girls in how familiar they are with formal mathematics
and with pure mathematics tasks. On average across OECD countries, around one-third of the
gender gap in students’ level of familiarity with formal mathematics is explained by grade and
study programme. Similarly, even though grade and study programme explain some of the gender
gap in students’ experience with pure mathematics tasks, this gap remains large and significant
after accounting for these factors. Girls in all OECD countries, except New Zealand and Portugal,
and in all partner countries and economies, except Albania and Costa Rica, reported having
had greater experience with pure mathematics problems, such as solving a linear or a quadratic
equation (Table 3.8c). Similarly, in 17 OECD countries girls reported greater familiarity with a
range of mathematics concepts; Italy is the only OECD country in which boys reported greater
familiarity with mathematics concepts than girls.

These differences are important because familiarity with formal mathematics and experience
with pure mathematics are strongly and positively associated with performance in mathematics.
Table 3.8d shows the change in mathematics score that is associated with a one-unit change on
the index of familiarity with formal mathematics, the index of experience with pure mathematics
problems, and the index of experience with applied mathematics problems. When not considering
other factors, a difference of one unit on the index of familiarity with formal mathematics is associated
with a difference of 41 score points in mathematics, on average across OECD countries, and a
difference of one unit in the index of experience with pure mathematics problems is associated
with a difference of 30 score points (Table 3.8d). When considering all aspects of opportunity to
learn in mathematics simultaneously, the score-point difference associated with familiarity with
mathematics concepts is 36 points and that associated with experience with pure mathematics is
23 points.

What is particularly interesting is that the gender gap in mathematics performance is considerably
larger when boys’ and girls” different levels of familiarity with mathematics concepts, and their
experience with pure and applied mathematics, are considered (Table 3.8d). On average across
OECD countries, the gender gap in mathematics performance stands at 11 score points, but
is 22 points among boys and girls who reported similar levels of familiarity with mathematics
concepts and experience with pure and applied mathematics problems.

The difference in the gender gap before and after taking into account opportunities to learn
mathematics is large (11 score points, on average across OECD countries) and is significant in
as many as 30 OECD countries and 25 partner countries and economies. These results suggest
that, in many countries, girls’ performance in mathematics is closer to that of boys thanks to
the greater effort they invest in their mathematics studies. In Jordan, Lithuania and Turkey, the
gender gap narrows by 20 score points in mathematics because of girls’ greater investment in
mathematics classes. Albania, Austria, Costa Rica, Denmark, Japan, Liechtenstein, Macao-China
and Romania are the only countries/economies where the difference in the gender gap before
and after accounting for opportunities to learn mathematics is not significant (Table 3.8d).

Results presented in Table 3.8e, however, reveal that in the large majority of countries and
economies, students’ familiarity with mathematics concepts and experience with pure mathematics
tasks are as strongly associated with mathematics performance among low-achieving students
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as they are among high-achieving students. On average across OECD countries, a change of
one unit on the index of familiarity with formal mathematics is associated with a difference of
32 score points in mathematics performance among the 10% lowest-performing students and a
difference of 36 score points among the 10% highest-performing students. Similarly, a change of
one unit on the index of experience with pure mathematics tasks is associated with a difference of
24 score points in mathematics performance among the 10% lowest-performing students and a
difference of 20 score points among the 10% highest-performing students. Interestingly, differences
in experience with pure and applied mathematics tasks and familiarity with formal mathematics
concepts do not explain why girls perform worse in mathematics than boys, particularly among
the highest-achieving students.

CHOKING UNDER PRESSURE

As discussed above, girls at every proficiency level in mathematics and science tend to report
greater anxiety towards mathematics and lower levels of self-efficacy and self-concept. Chapter 2
also suggests that girls are more likely than boys to be engaged with school, put effort into their
studies, and believe that school is important. It is possible that girls’ greater motivation to do well
in school and the greater investment they make to achieve this goal are undermined by their lack
of self-confidence in scientific subjects, particularly when girls are capable of achieving at the
highest levels (Beilock and Carr, 2001).

In professional sports, the phenomenon is known as choking under pressure. Paradoxically, a
supportive environment, such as being the home team in a crucial game, can sap top athletes of
precisely the skills that make them great (Baumeister and Steinhilber, 1984; Baumeister, 1984). The
fear of letting others down, making mistakes and underachieving may lead some high-achieving
individuals to focus on the minutiae of what they’re doing rather than on the situation at hand and
how best to respond to it (Beilock and Carr, 2001; Oudejans et al., 2011). While self-awareness and
step-by-step control of actions are associated with better performance among low- and average-
achieving individuals, they actually disrupt performance among the highest achievers.

Girls may be “choking under pressure” in mathematics. High-achieving girls are more likely
to suffer from high levels of anxiety than high-achieving boys, even when they have greater
intrinsic motivation to learn mathematics. PISA measures students’ intrinsic motivation to learn
mathematics through their responses (“strongly agree”, “agree”, “disagree” or “strongly disagree”)
to statements asserting that they enjoy reading about mathematics; that they look forward to
mathematics lessons; that they do mathematics because they enjoy it; and that they are interested

in the things they learn in mathematics.

Results presented in Table 3.10 suggest that individuals who are anxious about mathematics tend
to have less intrinsic motivation to learn mathematics, and vice-versa; but among boys and girls
who have similar levels of intrinsic motivation to learn mathematics, girls tend to be consistently
more anxious towards mathematics than boys. On average across OECD countries, among boys
and girls with similar levels of intrinsic motivation to learn mathematics, girls are one-tenth of a
standard deviation higher on the index of mathematics anxiety than boys. Crucially, these results
also indicate that when students are intrinsically motivated to learn mathematics, but are anxious
towards the subject, their performance suffers.
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THINKING LIKE A SCIENTIST

Results from the PISA 2012 mathematics and problem-solving assessments and the PISA 2006
science assessment suggest that girls’ performance tends to be better in areas where they are
required to apply mathematics concepts, facts, procedures and reasoning, and to recognise
scientific issues. However, girls appear to underperform considerably when they are required
to think like scientists — meaning when they are asked to formulate problems mathematically,
interpret phenomena scientifically and predict changes, solve interactive problems, or understand
and solve problems where the way of solving the problem is not immediately obvious and the
problem evolves over time.

Gender differences in mathematics performance, in favour of boys, are particularly pronounced
when students are required to translate a word problem into a mathematical expression. On
average across OECD countries, boys outperform girls on the formulating subscale by around
16 points, while the average gender gap in the PISA mathematics test as a whole is 11 score
points. Among OECD countries, the largest differences in favour of boys are observed in Austria,
Chile, Italy, Korea, Luxembourg and New Zealand. In the United States, the gender difference
was less than 10 points. Only one country shows a performance difference in favour of girls:
Qatar (9 points) (Tables 1.3a and 1.10a).

When students are required to employ mathematics concepts, facts, procedures and reasoning
to solve a problem, gender differences are much narrower. On average across OECD countries,
boys still outperform girls on the employing subscale, but by a much smaller margin than on the
formulating subscale: 9 points compared to 16 points. Gender differences are even narrower
when students are asked to carry out a calculation, substitute values into a formula, solve an
equation, or apply their knowledge of the conventions of graphing to extract data or present
information mathematically. In only one OECD country, Iceland, do girls outperform boys in
the employing subscale (by 7 points); among partner countries and economies, girls outperform
boys on the employing subscale in six countries: Jordan, Latvia, Malaysia, Qatar, Singapore and
Thailand (Table 1.10b).

Gender differences in favour of boys are also smaller when students are required to interpret,
apply and evaluate mathematics outcomes. In interpreting mathematics outcomes, students need
to make links between the outcomes and the situation from which they arose. For example, in a
problem requiring a careful interpretation of some graphical data, students would have to make
connections among the objects or relationships depicted in the graph. The answer to the question
might involve interpreting those objects or relationships. On average across OECD countries,
boys score 9 points higher than girls in this subscale (Table 1.10c).

Results from PISA 2006 show even larger variations in the relative strengths and weaknesses
of boys and girls in performing science-related tasks. Girls tend to outperform boys (by
an average of 17 score points, across OECD countries) on tasks where they are required to
identify scientific issues, but boys outperform girls in tasks that require them to apply knowledge
of science in a given situation, to describe or interpret phenomena scientifically and predict
changes, and to identify appropriate scientific descriptions, explanations and predictions.
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Gender differences in problem-solving performance
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On average across OECD countries, boys outperform girls by 15 score points in these tasks;
in Chile, boys outperform girls by 34 score points. The gender difference in score is larger than
20 points in the Czech Republic, Denmark, Germany, Hong Kong-China, Hungary, Luxembourg,
the Slovak Republic and the United Kingdom (Tables 1.11a and 1.11b).

By contrast, performance differences between boys and girls are small or non-existent when
students are required to interpret scientific evidence, and make and communicate conclusions,
identify the assumptions, evidence and reasoning behind conclusions, or reflect on the social
implications of science and technological developments (Table 1.11c¢).

In 2012, PISA conducted a computer-based problem-solving assessment. Problem solving here
refers to “students’ capacity to engage in cognitive processing to understand and resolve problem
situations where a method of solution is not immediately obvious. It includes the willingness to
engage with such situations in order to achieve one’s potential as a constructive and reflective
citizen” (OECD, 2014). Given the advances in understanding the cognitive processes involved in
problem solving, and the possibility of using computer-based simulated scenarios, the assessment
highlights so-called “interactive” problems.

Figure 3.18 shows that boys score seven points higher than girls in problem solving, on
average across OECD countries (Table 3.11a), and that the variation observed among boys
is larger than the variation observed among girls (100 points vs. 91 points). In more than half
of the countries and economies that participated in the problem-solving assessment, boys
outperformed girls, on average. The largest advantages in favour of boys (more than 20 score
points) were observed in Brazil, Colombia, Shanghai-China and the Slovak Republic. Only
in Bulgaria, Finland, Montenegro and the United Arab Emirates did girls outperform boys, on
average. In 16 countries/economies, the difference in performance between boys and girls was
not statistically significant.

Performance differences between boys and girls vary across the problem-solving assessment,
depending on the type of task involved. Boys generally outperform girls on cognitive tasks that
require a greater amount of abstract information processing (Halpern and LaMay, 2000). They
tend to outperform girls in their ability to transform a visual-spatial image in working memory, and
generate and manipulate the information in a mental representation. In the PISA assessment of
problem solving, this ability is particularly important for success on representing and formulating
tasks. Boys” and girls” performance across problem-solving processes differs significantly in 27 of
the 43 countries and economies that participated in the assessment. In all but three of these
countries/economies, girls scored below their expected level of performance, particularly on
items measuring representing and formulating processes (Table 3.11c¢).

In Korea, girls score lower than boys on the problem-solving assessment as a whole. An analysis
by families of tasks shows that girls” performance is much weaker than boys” on tasks that measure
exploring and understanding and representing and formulating processes, but is close to boys’
performance (and thus stronger than expected) on tasks that measure planning and executing and
monitoring and reflecting ability. As a result of its students’ — particularly boys’ — strong performance
in tasks that measure knowledge acquisition, Korea is a high performer in problem solving.
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= Figure 3.19 =
Girls’ strengths and weaknesses, by problem-solving process
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This figure shows that girls’ success rate on items measuring the process of “representing and formulating” is only 0.89 time as
large as that of boys, after accounting for overall performance differences on the test and on average across OECD countries.
Source: OECD, PISA 2012 Database, Table 3.11c.

Hong Kong-China and Macao-China show similar patterns: boys outperform girls in problem
solving, and particularly in knowledge-acquisition tasks, but not in tasks that measure how well
they use the knowledge they have acquired. By contrast, in many European countries, including
those with above-average performance in problem solving, such as France, Germany, Italy and
the Netherlands, boys and girls perform similarly across the various problem-solving processes
(Table 3.11¢).
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Note regarding Israel

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.
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Expectations and Reality
for School-Leavers

This chapter explores the differences between 15-year-old boys’ and girls’
expectations for further education and their careers, and their preparedness
to search for a job — and reveals whether adolescent expectations become
reality after teenagers become adults. The chapter also describes young
men’s and women'’s levels of proficiency in literacy and numeracy after
they leave compulsory schooling and examines gender differences in how
adults use their skills at work. Financial literacy among 15-year-olds is also
discussed.
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PISA data offer compelling evidence of the differences in how boys and girls approach learning,
how they feel about their own abilities to learn, and how they perform in reading, mathematics,
science and problem solving. Information gathered through an Educational Career questionnaire
that is distributed along with the PISA assessment also reveals that boys and girls hold different
expectations for their futures and that they tend to prepare themselves for life after compulsory
education in very different ways.

Those differences might have something to do with what and how students study at school. In
comprehensive school systems, all 15-year-old students follow the same programme, while in
differentiated school systems, students are streamed into different programmes. Some of these
programmes may be primarily academic, others offer primarily vocational components, and
yet others may offer combinations of academic and vocational programmes (Kerckhoff, 2000;
LeTendre et al., 2003). Figure 4.1 indicates that, in many countries and economies, boys are more
likely than girls to be enrolled in technical and vocational programmes when such programmes
are available in a given school system (Table 4.1).

What the data tell us

= On average across countries and economies that distributed the Educational Careers
questionnaire in 2012, 43% of girls and 37% of boys reported that they had not mastered the
skills needed to perform well at a job interview. In Croatia, Italy, Serbia, the Slovak Republic
and Slovenia, the share of girls who reported that they had not learned how to prepare for a
job interview is over 10 percentage points larger than the share of boys who so reported; in
Australia, Denmark and Hong Kong-China, there are no gender differences in this regard.

Less than 5% of girls in OECD countries, on average, contemplate pursuing a career in
engineering or computing (and the definition of computing and engineering includes
such gender-neutral fields as architecture), while 16% of girls expect a career in health
(excluding nurses and midwives) but only 7% of boys do.

In 2000, 36% of 15-year-old boys and 43% of girls that age expected to work as managers
or professionals when they were 30; but in 2012, only 22% of 25-34 year-old men and
23% of 25-34 year-old women worked in such occupations.

While PISA reveals large gender differences in reading, in favour of 15-year-old girls, the
Survey of Adult Skills suggests that there are no significant gender differences in literacy
proficiency among 16-29 year-olds.

= Among workers in their 30s, 40s and particularly workers in their 50s and 60s, men appear
to be considerably more likely than women to read and write at work, as well as to use
numeracy, ICT and problem-solving skills.

Students who participated in PISA 2012 were asked to report on the kind of programme in
which they were enrolled. As shown in Table 4.1, on average across OECD countries, 82% of
15-year-old students were enrolled in a programme with a general curriculum, 14% were enrolled
in a programme with a pre-vocational or vocational curriculum, and 4% were in modular
programmes that combine any or all of these curricula. In Denmark, Finland, Hong Kong-China,
Iceland, Jordan, Liechtenstein, New Zealand, Norway, Peru, Qatar, Romania, Singapore,
Tunisia and the United States, all 15-year-old students were enrolled in a general programme.
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® Figure 4.1 ®

Gender differences in participation in pre-vocational
and vocational programmes
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Source: OECD, PISA 2012 Database, Table 4.1.
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In Austria, Croatia, Montenegro, Serbia and Slovenia, more than one in two students were
enrolled in a vocational or pre-vocational programme. In Canada, all 15-year-olds, and in
the Slovak Republic one out of four students, were enrolled in a modular programme.

Admission and placement policies establish frameworks for selecting students for academic
programmes and for streaming students according to their career goals, education needs and
academic performance. On average across OECD countries, 16% of boys and 13% of girls
attend pre-vocational and vocational schools. However, in many of the countries where large
proportions of students are enrolled in pre-vocational and vocational programmes, boys are
heavily over-represented in these programmes (Figure 4.1). For example, in Italy 50% of students
are enrolled in pre-vocational and vocational programmes. However, while 61% of boys attend
such programmes, only 37% of girls do (Table 4.1). In part, this disparity might reflect the fact
that boys are more likely to be low achievers than girls, and low achievers are over-represented
among technical and vocational school students. But boys’” over-representation in these tracks
might also reflect a greater awareness among boys for the need to be prepared for the labour
market, the need to acquire more practical skills, or simply the fact that boys might enjoy the
content and ways of learning in vocational programmes more than girls.

PREPARING FOR A JOB

In a subset of countries and economies that participated in PISA 2012, boys and girls were asked
what they did to find out more about future studies or work. According to their own reports, boys
are generally more likely than girls to become interns in a workplace, “shadow” workers in their
jobs or visit job fairs, while girls are more likely than boys to have completed a questionnaire to
find out about their interests and abilities, and to have browsed the Internet for information about
careers (Figure 4.2 and Table 4.2).

On average across the 15 OECD countries where students were asked about what they did to find
out more about possible future studies or careers, 30% of boys but only 25% of girls reported
that they had participated in an internship programme, and 40% of boys but only 34% of girls
reported that they had “shadowed” a worker at his or her job. By contrast, 66% of girls but
59% of boys reported that they had completed a questionnaire to determine their interests and
abilities, 76% of girls but 67% of boys browsed the Internet for information about careers, and
59% of girls but only 49% of boys researched the Internet for information about education
programmes in which they could enrol (Table 4.2).

The data shown in Figures 4.2 and 4.3 thus suggest that girls tend to do more of the easy, less
hands-on activities that could provide them with information about different career options. By
contrast, boys appear to be not only more likely to be enrolled in education pathways that are
more “practical” and work-related, but also, when considering a possible occupation, they are
more apt to try to work in a related job. Being interns and shadowing workers in their jobs not
only help boys to gain a better understanding of the labour market, but these practical activities
are the first steps towards building the networks and connections that could be useful when the
job search becomes serious. It is as if boys ask themselves, “Could | do this?” while girls ask
themselves, “Would | be appropriate for such a position? Would others see me as suitable for this
job or to pursue this occupation?”
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® Figure 4.2 =
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Source: OECD, PISA 2012 Database, Table 4.2.

The Educational Career questionnaire was also used to find out which skills students had acquired
in or outside of school that could help them enter the labour market or make decisions about
continuing their education. For example, the questionnaire asked students to report whether,
at or outside of school, they had acquired skills related to: finding information about jobs they
are interested in; searching for a job; writing a resumé, CV or a summary of their qualifications;
preparing for a job interview; finding information about upper secondary and higher education
programmes in which they are interested; and finding information about financing higher
education (e.g. student loans or grants).

Based on the students’ reports, PISA finds that, on average, boys are more likely than girls to have
acquired a set of skills that could help them to navigate the job-search process, to apply for a
particular job, and to succeed in job interviews. But a sizeable proportion of both boys and girls
appears to be unprepared to take the next steps towards either further education or the labour
market. Across the OECD countries that distributed the questionnaire, almost one in four girls and
one in five boys reported that they did not know how to search for a job. Girls and boys feel even
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less prepared for job interviews: 43% of girls and 37% of boys reported that they had not mastered
the skills needed to perform well at a job interview (Table 4.3b). Almost one in three boys and girls
reported that they had not acquired the skills that are necessary to write a CV or a summary of their
qualifications, while 14% of boys and 15% of girls reported that they did not know how to find
information about the jobs that interest them (Table 4.3a). While boys were more likely than girls
to report that they do not know how to find information about education and training programmes
that they could pursue upon finishing their current studies,’ 26% of boys and 23% of girls, on
average, reported that they had never acquired such skills. Boys were also less likely than girls to
report that they do not know how to find information about financing higher education: 52% of
girls and 46% of boys reported that they had not acquired those skills (Table 4.3b).

® Figure 4.3 =
Gender differences in students’ preparation for future studies and careers
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In some countries, the gender differences in the acquisition of skills that could help students make
a smooth transition into further study or work are striking. For example, in Croatia, Italy, Serbia,
the Slovak Republic and Slovenia, the share of girls who reported that they had not learned how
to prepare for a job interview is over 10 percentage points larger than the share of boys who so
reported. By contrast, in Australia, Denmark and Hong Kong-China, there are no gender differences
in this respect (Table 4.3b). In Austria, Hungary and Luxembourg, the proportion of girls who
reported that they do not know how to find information on student financing (i.e. student loans or
grants) is also over 10 percentage points larger than the share of boys who so reported, while in
Finland and Macao-China, no gender gap is observed in this respect.

® Figure 4.4 m
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Source: OECD, PISA 2012 Database, Tables 4.3a and 4.3b.

In the large majority of countries, students, particularly boys, reported that any skills that could
help them make a smooth transition from compulsory schooling to a job or higher education
were acquired outside of school. More than one in two students reported that they had learned
how to find information about jobs that interest them outside of school, while only 38% of
students reported that they had acquired such skills at school. Students in Australia, Canada
and Finland appear to receive a lot of this kind of practical training in compulsory education.
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In these three countries, more than one in two 15-year-old boys and girls reported that they had
learned, at school, how to find information about jobs that interest them (Table 4.3b). Some
53% of boys and 51% of girls reported that they had learned — outside of school — how to look
for a job, while only 28% of boys and 27% of girls reported that they had acquired those skills
at school. Differences in the proportions of boys and girls who reported that they had learned,
outside of school, how to look for a job are particularly large in Croatia, Ireland, Latvia, Serbia
and the Slovak Republic (Table 4.3a).

= Figure 4.5 =
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Countries and economies are ranked in ascending order of the percentage-point difference between boys and girls who
reported they learned how to find information about a job at school.

Source: OECD, PISA 2012 Database, Table 4.3a.

FORMING EXPECTATIONS ABOUT FURTHER EDUCATION AND WORK

PISA 2000, 2003 and 2006 asked students what occupation they expected to be working in
by the time they were 30 years old. Responses to this open-ended question were re-classified
according to the International Standard Classification of Occupations 88 (ISCO88; International
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Labour Office, 1988). PISA 2000, 2003 and 2009 asked students about their expectations for
continuing education. In 2009, this question was part of the Educational Career questionnaire;
only 21 PISA-participating countries and economies distributed that questionnaire.

Students’ expectations about their future education and work not only reflect their academic
successes and skills; they also create the conditions conducive to academic excellence and
the acquisition of skills. For example, students who expect to complete a university degree or
to work in demanding jobs are more likely to choose more demanding courses and to invest
greater effort in school than students who expect to complete their studies after less schooling,
and with lower qualifications, or to land jobs that do not require high-level skills. Students who
hold high expectations for their education and careers are more likely than those who do not
to complement their school work with additional courses or related activities during their free
time. Students’ expectations are partly self-fulfilling prophecies, as the effort students invest to
meet their expectations usually pays off. When comparing students of similar socio-economic
backgrounds and academic achievement, students who expect to graduate from university
are more likely to earn that degree than their peers who do not hold such high expectations
(Campbell, 1983; Morgan, 2005; Perna, 2000; Sewell, et al., 2003).

In some PISA-participating countries, many students did not answer the question on career
and education expectations (Table 4.4). This could indicate that students are uncertain about
their future. It could also, however, reflect students’ lack of interest in answering the question
about their career expectations, particularly because it is an open-ended question that requires
students to formulate an answer. To determine why, in fact, students did not answer this question,
the percentage of unanswered career-expectations questions (missing values) was compared
to the percentage of unanswered questions concerning the occupation of the students” mother
and father. The result of this comparison suggests that many students did not answer the career
expectations because of their indecision (i.e. there are many more missing values for this question
than for the question concerning their parents’ occupations), and that boys tend to be more
undecided than girls, as there are more missing values in the questionnaires completed by boys
than in those completed by girls.

Differences in ambition

Studies based on PISA and other youth surveys over the past 30 years consistently find that upper
secondary students tend to set ambitious goals for their education and occupation (Marks, 2010;
McDaniel, 2010; Sikora and Saha, 2007; Sikora and Saha, 2009; Croll, 2008; Goyette, 2008;
Little, 1978; Reynolds et al., 2006). PISA 2006 and PISA 2009 data suggest that across OECD
and partner countries and economies, a substantial share of students holds ambitious education
and career goals, particularly the latter. Figure 4.6 shows that, in most countries, the majority
of students expects to work as professionals, managers, senior officials or legislators (which
correspond to groups 1 and 2 in the ISCO88 coding; International Labour Office, 1988).
Professional and managerial occupations generally require university-level education, superior
proficiency in numeracy and literacy, and excellent personal communication skills. Figure 4.8
shows that a large proportion of girls expects to complete a university degree.
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® Figure 4.6 ®

Percentage of students who plan to work as managers or professionals,
by gender
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Countries and economies are ranked in descending order of the percentage of students who expect to work in ISCO88 major
occupational groups 1 and 2 at the age of 30.

Source: OECD, PISA 2006 Database, Table 4.5a.
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In 2006, around 55% of students across OECD countries expected to work as legislators,
senior officials, managers or professionals. In Greece, Iceland, Korea, Portugal, Spain and
the United States, 60% of students held similar expectations, while in Chile, Israel, Mexico
and Turkey, 70% of students or more did. At the other end of the scale, in Sweden and in the
highly stratified education systems of Austria, Germany and Switzerland, only 40% of 15-year-
olds or less expected to work in high-status careers (Figure 4.6 and Table 4.5a). Countries such
as Austria, Germany and Switzerland have well-organised and highly successful vocational
education and training (VET) systems with a clear emphasis on labour market prospects and
the opportunities available. Moreover, in these countries associate professionals may be highly
skilled and rewarded because of the training opportunities they receive within the VET sector
(see also OECD, 2012). Therefore students in these education systems may be particularly likely
to hold realistic expectations and to aspire to work in occupations that are less socially valued
and rewarded in other countries.

PISA 2006 also reveals that students in partner countries and economies are generally more
ambitious than those in OECD countries. On average, 65% of students in the partner countries
and economies that participated in PISA 2006 reported that they intend to work as legislators,
senior officials, managers or professionals, and over 70% of students in Azerbaijan, Colombia,
Jordan, Kyrgyzstan and Uruguay reported that they expect to be working in these occupations.
The exception to this general pattern was Croatia, where only 40% of students expected to
become professionals or managers (Figure 4.6 and Table 4.5a).

Differences in ambition among students across countries can be attributed to several factors,
including family background, academic performance, labour-market conditions and the features
of national education systems (Sikora and Saha, 2009). For example, Figure 4.7 shows that in
countries where students are sorted into separate tracks before they are 15 years old, students hold
particularly low expectations for their future occupations. This may be because those who are
already in education tracks that do not lead to professional and managerial jobs tend to adjust their
expectations accordingly and align their expectations to fit what is expected of them (Buchmann
and Park, 2009). In contrast, students in more open, comprehensive systems can nurture hopes to
be employed in jobs that require high skills, even if they have no real chance of attaining their goals.
Students who hold high expectations may be more motivated and ready to put time and effort into
their studies because they can see purpose and meaning in their pursuit of excellence.

Results presented in Figure 4.6 indicate that, across almost all countries and economies that
participated in PISA 2006, girls held more ambitious career expectations than boys. On average
across OECD countries, girls were 11 percentage points more likely than boys to expect to work as
legislators, senior officials, managers and professionals. France, Germany and Japan were the only
OECD countries where similar proportions of boys and girls aspired to these occupations, while
in Switzerland and the partner economies Hong Kong-China and Chinese Taipei, boys generally
held slightly more ambitious expectations than girls. The gender gap in career expectations was
particularly wide in Greece, Poland and the partner countries Azerbaijan, Brazil, Croatia, Romania,
Serbia and Uruguay. In all of these countries, the proportion of girls who expected to work as
legislators, senior officials, managers or professionals was 20 percentage points larger than the
proportion of boys who expected to work in those occupations (ISCO88 groups 1 and 2).
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® Figure 4.7 ®

Average status of the occupations boys and girls expect to work in
at the age of 30
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ISEl stands for the International Socio-Economic Index (higher values indicate higher status).
Countries and economies are ranked in descending order of the average ISEIl score for all students.
Source: OECD, PISA 2006 Database, Table 4.5a.
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The data shown in Figure 4.7 confirm that a larger proportion of girls than boys generally aspires
to higher-status occupations. This is determined using an indicator of the status of the expected
occupation (as defined by the ISEl scale)? rather than by major occupational groups (as indicated
by the ISCO88 classification). Information on expected occupational status was derived by using
students’ reported career expectations and then matching individual answers to the ISEl scale
(Ganzeboom and Treiman, 1996).

The ISEl scale of occupational status ranges from 10 to 90, with low values on the scale denoting
low-status occupations and high values denoting high-status occupations. The advantage of
the ISEI scale over broad occupational groups is that, since it can convey information about
differences in the education required for, and typical financial returns to, a particular occupation,
it is more precise. For instance, judges in courts of law receive the top score of 90, medical
doctors stand at 88, while university professors are given the score of 77. This contrasts with
dancers and choreographers, who rank at 64 and social-work professionals at 51. In 2006, girls
in OECD countries expected to work in occupations with an average value of 59 points on the
ISEl scale of expected occupational status while boys expected to work in occupations with an
average value of 56 points on the scale (Table 4.5a).

® Figure 4.8 =

Gender differences in expectations of completing university
and upper secondary degrees
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Countries and economies are ranked in ascending order of the gender difference (girls-boys) in the percentage of students
who expect to earn a university degree, after accounting for students’ reading and mathematics performance.
Source: OECD, PISA 2009 Database, Tables 4.6a and 4.6b.
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While relatively few — one in four — 15-year-old students in Latvia said that they expect to complete
a university degree, in most other countries and economies that distributed the Educational Career
questionnaire in 2009, large proportions of students reported that they expect to earn a university
degree. University degrees include liberal arts and professional degrees, but not degrees from
technical or vocational tertiary institutions. The proportion of students who expected to complete
a university-level education was largest in Korea (81%) and exceeded 60% in Australia, Singapore
and Trinidad and Tobago. This proportion was smallest in Latvia (25%) and smaller than 40%
in Austria, the Flemish Community of Belgium, Macao-China and Slovenia (Table 4.6a).

Differences in choice of preferred occupations

Figure 4.9 presents a selection from the list of occupations that boys and girls expect to work
in as young adults. While it contains no information on where a particular occupation ranks in
the choice of 15-year-olds, it presents a mosaic of careers that were particularly popular among
PISA 2006 respondents. It shows the 22 occupations that were among the 10 most popular
occupations for boys and for girls, and shows the number of OECD countries and the number
of partner countries and economies in which each of these occupations were among the top 10
occupations cited by boys and by girls.

The data represented in Figure 4.9 suggest that boys and girls generally expect careers in different
fields, and that gender differences in career expectations vary greatly across countries. “Medical
doctor” is the only occupation mentioned by boys and girls alike in more than 25 OECD countries.
The career of lawyer was chosen by girls in 25 OECD countries and 17 partner countries and
economies, but chosen by boys in only 10 OECD countries and 10 partner countries and economies.
Similarly “architects, town and traffic planners” were among the most popular occupations chosen
by boys in as many as 13 OECD countries and in 2 partner countries and economies, and by girls
in 10 OECD countries and 2 partner countries and economies.

A large number of girls in many PISA-participating countries expect to have a career as hairdresser
or beautician, while such occupations are not ranked among the 10 most popular occupations
among boys in any OECD or partner country or economy. Other professions favoured by girls
include nursing, midwifery, teaching, veterinary medicine, childcare and psychology — often
referred to as “nurturance-oriented” careers. In contrast, the data shown in Figure 4.9 suggest
that boys prefer professional sport, car mechanics, computing, engineering and law enforcement
as careers. Cooking also appears on the list of the ten most popular occupations among boys.
In Hong Kong-China, Indonesia, Japan and Korea, government-related careers are particularly
popular among both genders. In these Asian countries, public service is an occupational choice that
trumps even the universally coveted law and medicine in popularity (Sikora and Pokropek, 2011).

These data suggest that, with few exceptions, not only do boys and girls have very different career
expectations, but students in different countries tend to see their future careers in very different
occupations. Teenagers generally tend to choose careers from a relatively well-defined spectrum.
A concentration of interest in relatively few careers may indicate little knowledge of the options
available in the labour market and could create a potential skills mismatch between what the
labour market needs and the availability of suitable workers.
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= Figure 4.9 =

Selected occupations from the lists of the ten most popular career choices
among students in a particular country
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3475 | Athletes, sports persons 27 | 13 | 2221 | Medical doctors 32 | 21
2221 | Medical doctors 26 | 15 | 5141 | Hairdressers, barbers, beauticians, etc. 28 | 10
7231 | Motor vehicle mechanics and fitters | 25 6 | 2421 | Lawyers 25 |17
2140 | Architects, engineers 14 | 11 | 2445 | Psychologists 25 |10
5162 | Police officers 14 9 | 2451 | Authors, journalists and other writers 20 8
2141 | Architects, town and traffic planners | 13 2 | 3471 | Decorators and commercial designers 16 8
5122 | Cooks 12 7 | 2230 | Nursing and midwifery professionals 13 6
7137 | Building trades, electricians 10 1 | 2300 | Teaching professionals 12 110
7124 | Carpenters and joiners 10 0 | 2331 | Primary education teaching professionals 12 4
2132 | Computer programmers 10 | 10 | 2223 | Veterinarians 12 5
2421 | Lawyers 10 | 10 | 2141 | Architects, town and traffic planners 10 2
2130 | Computing professionals 8 1 | 3231 | Nursing associate professionals 9 2
2131 | Computer systems designers and 7 5 | 2320 | Secondary education teaching 7 3
analysts professionals
2411 | Accountants 6 5 | 2332 | Pre-primary education teaching 9 1
professionals
2149 | Architects engineers 6 | 11 | 3226 | Physiotherapists, associate professionals 7 0
3121 | Computer assistants 6 1 | 5220 | Shop salespersons and demonstrators 6 2
1310 | Small enterprise general managers 6 | 11 | 2411 | Accountants 5 9
2300 | Teaching professionals 6 5 | 3320 | Pre-primary education teaching associate 5 0
professionals
7136 | Plumbers and pipe fitters 5 1 | 4100 | Office clerks 4 3
2451 | Authors, journalists and other writers | 4 0 | 5131 | Childcare workers 4 0
3471 | Decorators and commercial designers | 4 1 | 2211 | Biologists, botanists, zoologists, etc. 3 3
2320 | Secondary education teaching 4 2 | 2321 | Secondary teachers, academic track, incl. 4 6
professionals middle school

Notes: ISCO88 refers to the International Standard Classification of Occupations. The most popular occupations among both
boys and girls are indicated in bold.

Source: OECD, PISA 2006 Database.

Figure 4.10 shows the proportion of students who cited, as their expected career, one of the
ten most popular occupations among their peers of the same gender. When this proportion is
large, students’ career expectations can be considered to be highly concentrated; when this
proportion is small, students’ career expectations can be considered to be not very concentrated.
Overall, concentration tends to be lower in OECD countries than among partner countries
and economies, where students’ plans appear to focus more on the secure and well-rewarded
managerial and professional careers, even though for many students the chances of realising such
ambitious goals are slim, at best.

Figure 4.10 also indicates that there are systematic differences in the concentration of career
plans between boys and girls. In most countries, a larger proportion of girls is attracted to the ten
most popular career choices among peers of the same gender (the OECD average is about 50%).
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® Figure 4.10 =

Where boys and girls are more likely to expect to work
in one of the ten most popular careers in their country
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Source: OECD, PISA 2006 Database, Table 4.5b.
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In contrast, boys’ career plans tend to be less concentrated (the OECD average is 42%). It is possible
to attribute these differences to the fact that, historically, women have been concentrated in
the non-manual sector of employment in which only high-level professional occupations are
attractive employment options. In contrast, boys in many PISA-participating countries can look
forward to attractive employment opportunities in both manual and non-manual sectors, where
men work as managers and professionals as well as tradesmen and craftsmen who are often well-
rewarded and enjoy considerable work autonomy.

Expectations of careers in computing and engineering

Figure 4.11 shows the proportion of boys and girls who plan to enter engineering and computing
careers while Figure 4.12 shows the proportion of boys and girls who plan to enter health
science-related careers.® Careers in engineering and computing attract relatively few girls. On
average among OECD countries, less than 5% of girls contemplate pursuing these careers. This
is remarkable, especially because the definition of computing and engineering used in this
report includes such fields as architecture, which is hardly considered to be a quintessentially
“masculine” job. There is much variation across countries in the numbers of students opting for
future employment in this field, ranging from relatively large proportions in Chile, Colombia,
Jordan, Mexico, Poland, Slovenia and Thailand, to very small proportions in Azerbaijan, Finland,
Kyrgyzstan, Macao-China, Montenegro and the Netherlands.

Yet, the most striking feature of these data is that in almost no country does the number of
girls thinking of computing and engineering as their future career exceed the number of boys
contemplating such a career. The only exceptions to this rule are Bulgaria, Indonesia and
Montenegro. And the ratios of boys to girls who expect to enter a career in computing and
engineering are relatively large in most OECD countries and in many partner countries and
economies. On average, there are almost four times as many boys as girls who expect to be
employed in engineering and computing in OECD countries, and close to three times as many
boys as girls in partner countries and economies (Figure 4.11 and Table 4.5¢).

Expectations of careers in health services

The pattern of preferences for health-science careers by gender is a mirror image of the
expectations related to employment in engineering and computing. Just as boys outnumbered
girls in their enthusiasm for careers in computing and engineering, girls who yearn for a career
in health and medicine outnumber boys in every country. This pattern holds even after nurses
and midwives are excluded from the list of health-related careers, demonstrating that the gender
imbalance in preference for health-related careers is not solely the result of the traditional over-
representation of women in nursing and midwifery.

On average across OECD countries, the proportion of girls who expect to work in health services —
excluding nurses and midwives — is 9 percentage points larger than that of boys (16% of girls
expect a career in health while only 7% of boys do). Girls in Portugal and the United States and
the partner countries Brazil and Kyrgyzstan are particularly more likely to expect to pursue a
career in health than boys. In contrast, girls and boys in the partner countries and economies
Bulgaria, Hong Kong-China, Jordan and Chinese Taipei hold similar expectations of a career in
health services (Figure 4.12 and Table 4.5d).
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® Figure 4.11 =

Proportion of boys and girls expecting a career
in engineering or computing
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Note: Differences between the percentages of boys and girls that are statistically significant are marked in a darker tone.
Countries and economies are ranked in descending order of the percentage of all students who plan a career in engineering
or computing, including architecture.

Source: OECD, PISA 2006 Database, Table 4.5c.
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® Figure 4.12 =

Proportion of boys and girls expecting a career
in health services
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Source: OECD, PISA 2006 Database, Table 4.5d.
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Expectations vs. reality

As noted above, holding high expectations for one’s future can instil the motivation that, in turn,
spurs students to work hard at school with the aim of achieving the goals they set for themselves.
But to what extent are adolescent expectations fulfilled by the time those adolescents have
become young adults? Data from Tables 4.8a and 4.8b show in which careers boys and girls
who participated in PISA 2000 and PISA 2003 expected to work by the time they were 30, and
the education qualifications they would hold. The tables also show what the corresponding
cohort of young adults actually achieved, according to the 2012 Survey of Adult Skills. Results
indicate that both boys and girls generally hold unrealistic expectations for their careers. In 2000,
34% of boys and 41% of girls expected to work as managers or professionals when they were 30;
but in 2012, only 21% of 25-34 year-old men and 23% of 25-34 year-old women worked in
such occupations (Table 4.8a). This suggests that girls tend to hold particularly ambitious, but
unrealistic, expectations, and that they may thus be particularly disappointed when they fail to
achieve their career goals. On a more positive note, the young men and women who participated
in the Survey of Adult Skills in 2012 tended to hold jobs of similar perceived social status, as
measured by the ISEIl score of occupational prestige. This could be a first step towards more equal
career opportunities for men and women in the future.

Box 4.1. Key facts about the Survey of Adult Skills (PIAAC)

What is assessed

The Survey of Adult Skills, a product of the OECD Programme for the International Assessment
of Adults Competencies (PIAAC), assesses the proficiency of adults from age 16 onwards in
literacy, numeracy and problem solving in technology-rich environments. These skills are “key
information-processing competencies” that are relevant to adults in many social contexts and
work situations, and necessary for fully integrating and participating in the labour market,
education and training, and social and civic life. In addition, the survey collects a range
of information on the reading- and numeracy-related activities of respondents, the use of
information and communication technologies at work and in everyday life, and on a range
of generic skills, such as collaborating with others and organising one’s time, required of
individuals in their work. Respondents are also asked whether their skills and qualifications
match their work requirements and whether they have autonomy over key aspects of their work.

Methods

= Around 166 000 adults from 16 to 65 years old were surveyed in 24 countries and sub-national
regions: 22 OECD member countries — Australia, Austria, Flanders (Belgium), Canada,
the Czech Republic, Denmark, Estonia, Finland, France, Germany, Ireland, Italy, Japan, Korea,
the Netherlands, Norway, Poland, the Slovak Republic, Spain, Sweden, the United Kingdom
(England and Northern Ireland) and the United States; and two partner countries. Data
collection for the Survey of Adult Skills took place from 1 August 2011 to 31 March 2012
in most participating countries. In Canada, data collection took place from November 2011
to June 2012; and France collected data from September to November 2012.
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= The language of assessment was the official language or languages of each participating
country. In some countries, the assessment was also conducted in widely spoken minority
or regional languages.

= Two components of the assessment were optional: the assessment of problem solving in
technology-rich environments and the assessment of reading components (see below).
Twenty of the 24 participating countries administered the problem-solving assessment
and 21 administered the reading components assessment.

= The target population for the survey was the non-institutionalised population, aged 16-65 years,
residing in the country at the time of data collection, irrespective of nationality, citizenship or
language status.

= Sample sizes depended primarily on the number of cognitive domains assessed and
the number of languages in which the assessment was administered. Some countries
boosted sample sizes in order to have reliable estimates of proficiency for the residents of
particular geographical regions and/or for certain sub-groups of the population, such as
indigenous inhabitants or immigrants. The achieved samples ranged from a minimum of
approximately 4 500 to a maximum of nearly 27 300.

= The survey was administered under the supervision of trained interviewers either in the
respondent’s home or in a location agreed between the respondent and the interviewer.
The background questionnaire was administered in Computer-Aided Personal Interview
format by the interviewer. Depending on the situation of the respondent, the time taken to
complete the questionnaire ranged between 30 and 45 minutes.

= After having answered the background questionnaire, the respondent completed the
assessment either on a laptop computer or by completing a paper version using printed test
booklets, depending on their computer skills. Respondents could take as much or as little
time as needed to complete the assessment. On average, the respondents took 50 minutes
to complete the cognitive assessment.

= Respondents with very low literacy skills bypassed the full literacy, numeracy and problem
solving in technology-rich environment assessments and went directly to a test of basic
“reading component” skills instead. This test assessed vocabulary knowledge, the ability
to process meaning at the level of the sentence, and to fluently read passages of text.
The test had no time limit, but the time taken by respondents to complete the tasks was
recorded. The reading components assessment was also taken by all respondents taking
the paper version of the assessment.

In 2012 the OECD conducted its first Survey of Adult Skills, which extends the assessment of skills
pioneered in PISA to the entire adult population. The survey, a product of the OECD Programme for
the International Assessment of Adult Competencies (PIAAC), focuses on skills — literacy, numeracy
and problem solving — similar to those assessed in PISA; but the two studies use different assessment
tasks, reflecting the different contexts in which 15-year-old students and older adults live.
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The surveys have complementary goals: PISA seeks to identify ways in which students can learn
better, teachers can teach better, and schools can operate more effectively; the Survey of Adult Skills
focuses on how adults develop their skills, how they use those skills, and what benefits they gain
from using them. To this end, the Survey of Adult Skills collects information on how skills are used
at home, in the workplace and in the community; how these skills are developed, maintained and
lost over a lifetime; and how these skills are related to labour market participation, income, health,
and social and political engagement.

When looking at the social status of the careers boys and girls expect for themselves, PISA 2000
reveals that girls tended to see themselves as working in careers that are more highly valued by
society than those cited by boys. On average, the careers that boys cited had a value of 54 on
the ISEl index of occupational prestige, while the careers that girls cited had an average value
of 57 on the index. The 2012 Survey of Adult Skills found that the occupations in which young
women were working at the time of the survey were of slightly higher status (an average score
on the ISEl index of 49) than those in which men were working (an average score of 45 on the
index) (Table 4.8a).

Adolescent expectations for further schooling also tend to bear only slight resemblance to reality
later on. PISA 2003 found that girls tended to be more likely than boys to expect to complete a
tertiary degree and less likely than boys to expect to complete their formal education before upper
secondary school (Table 4.8b). On average across OECD countries in 2003, 59% of girls but only
51% of boys expected to earn a university degree; but in 2012, only 47% of 25-29 year-old
women and 35% of 25-29 year-old men held such a qualification. These differences could partly
reflect men’s greater propensity to complete a university-level degree at a later age than women.
While most women will have completed their tertiary studies by the age of 25, many men will
not have done so until their late 20s (DiPrete and Buchmann, 2013). And while, in 2003, 8% of
girls and 10% of boys expected to drop out of school with, at most, a lower secondary degree,
only 2% of 25-29 year-old women and 3% of 25-29 year-old men who participated in the 2012
Survey of Adult Skills had actually done so.

The dramatic expansion of access to tertiary education over the past decades — and the gender
balance in access — is clearly apparent when considering educational attainment among the
50-59 year-olds who participated in the Survey of Adult Skills. As noted above, girls are more
likely than boys to expect to earn a tertiary degree, and young women are more likely than
young men to hold such a degree. But among people born in the 20 years following the end of
World War Il the rates of graduation from university-level educational institutions are lower than
those among younger people, and women were, on average, as likely as men to earn a tertiary
degree. However, in some countries women were significantly less likely to do so. In Germany
and Korea, for example, the proportion of 50-59 year-old women who had earned a tertiary
degree by 2012 is 15 percentage points smaller than the proportion of men the same age who
had completed university-level education (Table 4.8b).

USING MATHEMATICS IN THE FUTURE

In 2012, PISA asked students about their intentions to use mathematics in their future studies and
careers. Students were presented with five pairs of statements and were asked to choose the one

118

© OECD 2015 THE ABC OF GENDER EQUALITY IN EDUCATION: APTITUDE, BEHAVIOUR, CONFIDENCE

EXPECTATIONS AND REALITY FOR SCHOOL-LEAVERS |



EXPECTATIONS AND REALITY FOR SCHOOL-LEAVERS

of each pair that best described their intentions and desires for their futures. Students were first
asked whether they intend to take additional mathematics courses or additional language courses
after their compulsory schooling ends.

In all countries and economies except Albania, Costa Rica, Indonesia, Jordan, Kazakhstan, Malaysia,
the Netherlands, Portugal, Shanghai-China, Thailand, Turkey and the United Arab Emirates,
boys were more likely than girls to report that they intend to take additional mathematics courses
(rather than additional language courses) after school finishes. Across OECD countries, 63% of
boys, but only 51% of girls, intend to take additional mathematics courses (Table 4.7).

® Figure 4.13 =
Gender disparities in whether future studies or careers will contain
a lot of mathematics, rather than science or language of instruction
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Note: All gender disparities are statistically significant.
Source: OECD, PISA 2006 Database, Table 4.7.

Similarly, boys and girls are not equally likely to plan a career that involves a lot of mathematics,
compared to careers that involve more science. On average, 53% of boys, but only 38% of girls,
plan to pursue a career that involves a lot of mathematics rather than one that involves a lot of
science (Figures 4.13 and 4.14). In addition, evidence from previous PISA cycles — when students
were asked about the kind of career they expect to pursue as young adults — suggests that even
those girls who envision pursuing scientific careers expect to work in fields that are different from
those boys expect to pursue. Girls are, in fact, over-represented among students who expect to
work in the health and social fields, while boys are over-represented among 15-year-olds who
expect to work as engineers or computer scientists.
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= Figure 4.14 =

Gender disparities in whether future careers will contain a lot of mathematics,
rather than science, by gender
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Note: Differences between the percentages of boys and girls that are statistically significant are marked in a darker tone.
Countries and economies are ranked in descending order of the percentage of boys who reported that their future careers
will contain a lot of mathematics, rather than science.

Source: OECD, PISA 2006 Database, Table 4.7.
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WHAT HAPPENS AFTER COMPULSORY EDUCATION

Previous sections have shown differences between boys and girls in their expectations for their
future. But what do we know about the circumstances that young adults face after they have left
school? How proficient are young adults in some fundamental skills, like literacy and numeracy?
How do boys and girls make the transition from compulsory schooling into further education,
training or the labour market? Can countries maintain and build on the skills children acquire in
school? Results from the Survey of Adult Skills can answer some of these questions.

The Survey of Adult Skills differs in some significant ways from PISA. First, the sample size for
specific age groups is relatively small, so that it may be difficult to accurately estimate differences
in proficiency between young men and women. Second, while the main assessments of PISA, up
to 2012, were delivered in paper booklets that were completed by students in pen or pencil, the
Survey of Adult Skills was conducted on computer. Chapter 2 in this report suggests that males
may have an advantage in computer-based assessments because those assessments generally ask
respondents to navigate through connected web pages, scroll down pages, use hyperlinks, etc.
These tasks require the kinds of spatial skills in which males tend to excel.

Gender differences in literacy and numeracy among young adults

The Survey of Adult Skills finds that, on average among 16-29 year-olds, young women
outperform young men in literacy by an average of one score point — meaning that there is,
effectively, no gender difference in literacy proficiency. In as many as 15 countries, young men
and women show similar levels of literacy proficiency; but in Denmark, Estonia, France, Italy,
Norway, Poland and the Russian Federation, young women outperform young men in literacy.
Spain is the only country where young men outperform young women in literacy, although
the difference (three score points) is small (Table 4.10a). Figure 4.15 shows that, while gender
differences in literacy proficiency among 16-29 year-olds are either small or non-existent,
among the lowest performers (the 10th percentile), young women tend to outperform young
men, while among the highest performers (the 90th percentile), young men tend to outperform
young women (Table 4.10d).

At the same time, the data in Table 4.10a show that young men outperform young women
by a larger margin in numeracy. On average across the OECD countries with available data,
16-29 year-old men outperform 16-29 years old women by eight score points (16% of a standard
deviation). This gender gap in numeracy proficiency in favour of young men is observed in
all countries and economies that participated in the 2012 Survey of Adult Skills, except Italy,
where there is no gender gap, and the Russian Federation, where young men underperform
compared to young women. The gender gap is particularly pronounced in Canada, Finland,
France, Ireland, the United Kingdom and the United States, where the difference in numeracy
proficiency between the genders is over 10 score points (or one fifth of a standard deviation).

Young men’s advantage in numeracy tends to be particularly large among the highest-achieving
students (90th percentile). On average across OECD countries with available data, young men
score 11 points higher than young women in numeracy; in the United States, they score an average
of 20 points higher. Conversely, the gender gap in numeracy proficiency favouring young men
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among the lowest achievers (10th percentile) is statistically significant only in Canada, Finland,
France, Germany, Spain and Sweden. In the Russian Federation, among the lowest performers,
young women score an average of 9 points higher than young men (Table 4.10a).

® Figure 4.15 =
Gender differences in literacy proficiency among 16-29 year-olds
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1. See note at the end of this chapter.

Note: Gender differences that are statistically significant are marked in a darker tone.
Countries and economies are ranked in descending order of men’s mean score in literacy.
Source: OECD, PIAAC Database, Table 4.10a.

These data confirm evidence emerging from PISA on boys’ overachievement in mathematics,
particularly among top performers; but the data also indicate that, as boys and girls leave compulsory
schooling and enter either further education and training or work, the gap in literacy proficiency
narrows considerably. Indeed, if anything, young men tend to outperform young women.

Inter-generational differences

Chapter 1 discusses the evolution of education and labour market opportunities for men and
women over the past 50 years. Tables 4.10a, 4.10b, 4.10c and 4.10d show that, in every country
with available data (except the United Kingdom and the United States), 50-65 year-olds tend to
have lower numeracy and literacy proficiency than 16-29 year-olds, and that the difference between
the two age groups in both numeracy and literacy proficiency tends to be much more pronounced
among women than among men. For example, in Korea, 16-29 year-old men score 285 points and
women the same age score 280 points in numeracy, while 50-65 year-old men score 247 points and
women the same age score an average of 228 points in numeracy. The difference in performance
between the two age groups is 37 score points among men and 52 score points among women. This
means that the age effect on the difference between men’s and women’s proficiency in numeracy
is 14 score points. The gender gap in numeracy proficiency is also considerably narrower between
younger men and women than it is between older men and women in Germany, where the age
effect on the difference between men’s and women’s numeracy proficiency is 16 score points, in
Flanders (Belgium), where it is 14 points, and in Australia, Canada, the Netherlands, Norway and
Sweden, where it is 8 points or more (Figure 4.18 and Table 4.10d).
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= Figure 4.16 =
Gender differences in performance among young adults and among 15-year-olds
As measured by the 2012 Survey of Adult Skills (16-29 year-olds) and PISA 2012 (15-year-olds)
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1. See note at the end of this chapter.
Source: OECD, PISA 2009, PISA 2012 and PIAAC Databases, Tables 1.2a, 1.3a and 4.10a.
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The difference in literacy proficiency between younger and older women compared to the
difference between younger and older men — four score points — is similar to that in numeracy
proficiency — five score points. However, the difference is large — more than 10 score points —
in Korea and Flanders (Belgium). In Flanders (Belgium), 16-29 year-old women score 288 points,
on average, in literacy while 50-65 year-old women score 254 points, on average — a difference
of 34 points, the equivalent of nearly five years of formal schooling (OECD, 2013a). Among
men, 16-29 year-olds score 287 points, on average, while 50-65 year-olds score 264 points,
on average — a difference of 23 points (Figure 4.17 and Table 4.10d).

® Figure 4.17 =
Gender differences in literacy proficiency between younger and older adults
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1. See note at the end of this chapter.

Note: Differences among men and differences among women that are statistically significant are marked in a darker tone.
Countries and economies are ranked in descending order of the mean score difference in literacy between men aged
16-29 and men aged 50-65 (men aged 16-29-men aged 50-65).

Source: OECD, PIAAC Database, Table 4.10d.

These results suggest that young men tend to be more proficient in literacy than would be
expected given how they perform in reading, compared to girls, at the age of 15. The results
also suggest that young women do not catch up with young men in numeracy proficiency after
they leave compulsory schooling. Results from the Survey of Adult Skills indicate that the gender
gap in both numeracy and literacy proficiency differs greatly among different age groups, such
that among people in their 30s, 40s, 50s and 60s, men outperform women in both literacy and
numeracy by a considerable margin, while among younger age groups, there is no or only a
small gap in literacy proficiency in favour of women while the gender gap in numeracy in favour
of men is even smaller.
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= Figure 4.18 =
Gender differences in numeracy proficiency between younger and older adults
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1. See note at the end of this chapter.

Note: Differences among men and differences among women that are statistically significant are marked in a darker tone.
Countries and economies are ranked in descending order of the mean score difference in numeracy between men aged
16-29 and men aged 50-65 (men aged 16-29-men aged 50-65).

Source: OECD, PIAAC Database, Table 4.10d.

The comparatively lower literacy and numeracy proficiency among women in their 50s and 60s
(compared to men in their 50s and 60s and compared to younger women) may be partly due to
the fact that women who were born in the decades immediately after the Second World War had
fewer education opportunities compared to men their age and especially compared to younger
women (see Chapter 1 on the long-term trends in educational attainment). Moreover, women
who were born between the late 1940s and the late 1950s had fewer opportunities than men
and younger women to enter the labour market, remain employed once they started a family, and
occupy positions that enabled them to practice and maintain the level of skills they had acquired
while in school. Because of family responsibilities and the unequal distribution of housework,
these women may also have enjoyed fewer opportunities to maintain their skills while at home.

The fact that the Survey of Adult Skills is conducted on computers may account for at least some
of the improvement in reading/literacy performance between 15-year-old boys and 16-29 year-old
young men. However, 15-year-old boys also underachieve in digital reading — and again by a large
margin — compared to 15-year-old girls (although this difference in performance is narrower than
the gender gap in print reading). Similarly, the types of texts to be read and the construction of the
questions asked also differ between PISA and the Survey of Adult Skills (see the PISA and PIAAC
Assessment Frameworks for more details). But again, 15-year-old boys underachieve compared to
girls —and by a wide margin — on the types of PISA reading tasks that are most similar to the literacy
questions used in the Survey of Adult Skills (Tables 1.9a, 1.9b, 1.9¢, 1.9d and 1.9e).
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These results imply that it is not the difference between the two surveys that accounts for the
narrowing of the gender gap in reading between 15-year-olds and 16-29 year-olds. Rather, it
may be that boys develop cognitively and emotionally more slowly than girls, and this may be
reflected in the data that show young men “catching up” with young women'’s proficiency in
literacy. In addition, the school environment may not cater particularly well to boys’ interests and
dispositions. So while boys in school are considerably less likely than girls to engage in activities
that help them to become more proficient in literacy, such as reading for enjoyment, young men
may be much more inclined pursue these activities at work or at home.

Gender differences in using skills

The Survey of Adult Skills contains detailed information on whether respondents read or write
at home or at work, the type of reading and writing activities in which they are engaged
(Tables 4.13a, 4.13b and 4.13c), and the types of skills they use at work (Tables 4.11a, 4.11b,
4.11¢c, 4.12a, 4.12b and 4.12c). On average among 16-29 year-olds, there are no gender
differences in how much reading or writing young men and women do at work, although young
men are more likely than young women to use numeracy, information and communication
technologies (ICT) and problem-solving skills at work (Table 4.11a). However, among workers
in their 30s, 40s and particularly workers in their 50s and 60s, men appear to be considerably
more likely than women to read and write at work, as well as to use numeracy, ICT and
problem-solving skills.

® Figure 4.19 =
Differences in reading and writing activities at work, by gender
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1. See note at the end of this chapter.

Note: Gender differences in reading or writing activities at work that are statistically significant are marked in a darker tone.
Countries and economies are ranked in descending order of the mean index difference in reading at work between men and
women (M-W).

Source: OECD, PIAAC Database, Table 4.13a.
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= Figure 4.20 =
Differences in reading and writing activities at home, by gender
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1. See note at the end of this chapter.

Note: Gender differences in reading or writing activities at work that are statistically significant are marked in a darker tone.
Countries and economies are ranked in descending order of the mean index difference in reading at home between men and
women (M-W).

Source: OECD, PIAAC Database, Table 4.13a.

While teenage boys may be less likely than teenage girls to engage in activities that allow them
to practice and build their literacy skills, as they mature they are required to read and write in
their work as much as, if not more than, women are. Thus they are often able to catch up with, if
not surpass, women’s skills in literacy. The data shown in Figures 4.19 and 4.20 suggest that not
only do men and women read and write to different degrees at work, they also read and write
different materials. At work, men are more likely to read directions and instructions, professional
journals or publications, manuals or reference materials, diagrams, maps or schematics, and to
write reports or fill in forms. By contrast, women are more likely to read letters, memos or e-mails
and books at work, and they are more likely to write letters, memos or e-mails. At home, men
are also more likely to read professional journals or publications, manuals or reference materials,
diagrams, maps or schematics, while women are more likely to read directions or instructions,
letters, memos or e-mails, books and financial statements, and they are more likely to write
letters, memos or e-mails.

These findings reveal that reading and writing patterns vary much more at work than at home,
and that women are more involved in the interpersonal communication aspects of reading
and writing. Even though women now have far more professional opportunities open to them
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than ever before, they are still responsible for most secretarial tasks at work, as is evident in the
frequency with which they read and write letters, memos and e-mails. Men, on the other hand,
tend to have more opportunities to engage with and decipher a variety of texts and to perform
more complex tasks, such as writing reports.

Data presented in Table 4.14 and Figure 4.21 suggest that, just as 15-year-old boys and girls hold
different expectations for the field in which they expect to be working as young adults (boys are
significantly more likely to expect to work in science, technology, engineering and mathematics
[STEM] occupations), men and women who were surveyed in the 2012 Survey of Adult Skills
reported that they studied different subjects. Men are, on average, 32 percentage points more
likely than women to have studied engineering, manufacturing and construction (38% of men
reported that they had studied these subjects while only 7% of women so reported) and are
3 percentage points more likely to have studied science, mathematics and computing (10% of
men reported that they had studied these subjects while 7% of women so reported). By contrast,
women are 13 percentage points more likely than men to have studied health and welfare
(15% of women and 4% of men so reported), 6 percentage points more likely to have studied
education science and to have enrolled in teacher training (9% of women and 3% of men so
reported), and 8 percentage points more likely to have studied social sciences, business and law
(23% of women and 15% of men so reported).

Differences in the percentage of men and women who reported that they had studied engineering,
manufacturing and construction are larger than 20 percentage points in all countries and
economies examined. These differences are particularly wide in the Czech Republic, Finland,
Germany and the Slovak Republic, where men are over 40 percentage points more likely than
women to have studied these subjects, according to their reports. Differences are smallest in
Canada, Estonia, Italy, Korea and the United Kingdom. In all of these countries, except Estonia,
the absolute gender difference is smaller because fewer individuals have studied these fields,
not because there is greater gender equity in enrolment in these fields. Similarly, countries
showing a small difference in the percentage of men and women who reported that they had
studied health and welfare tend to be those where these programmes attract comparatively
fewer candidates. For example, Italy, Korea, Poland and the Russian Federation show a small
or no gender gap in these fields — but also relatively few adults reported that they had studied
these subjects.

Dimensional comparison theory suggests that, since boys and girls hold different career
expectations, and that the fields of study men and women reported having pursued are in line
with gender-stereotypical notions of what females and males “normally” study, women may
need to have considerably better numeracy skills than their male counterparts before they would
choose to enrol in STEM courses and opt to work in STEM professions. Results presented in
Table 4.15 suggest that, contrary to expectations, women who work in STEM occupations tend
to have lower numeracy scores than men who work in the same occupations. On average, men
working in STEM occupations score 311 points in numeracy while women score 302 points.
This 10 score-point difference is the equivalent of around one-fifth of a standard deviation.
The difference is particularly large in Denmark and Spain, where men who work in STEM
occupations score 20 points higher in numeracy than women who work in the same occupations.
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® Figure 4.21 =
Gender differences in field of study
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Countries and economies are ranked in descending order of the percentage of men in each field of study.

Note: Gender differences that are statistically significant are marked in a darker tone.
Source: OECD, PIAAC Database, Table 4.14.

1. See note at the end of this chapter.

2. Sample size too small.
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There is no such difference observed in Austria, the Czech Republic, Finland, France, Ireland,
Italy, Japan, Korea, Norway, the Russian Federation, the Slovak Republic, Sweden and the
United Kingdom. In no country do women who work in STEM fields have higher numeracy
scores than men who work in STEM fields (Figure 4.22 and Table 4.15).

= Figure 4.22 =

Gender differences in numeracy proficiency among men and women
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1. See note at the end of this chapter.

Note: Gender differences that are statistically significant are marked in a darker tone.

Countries and economies are ranked in descending order of the numeracy score (in the 2012 Survey of Adult Skills) of men
who work in STEM occupations.

Source: OECD, PIAAC Database, Table 4.15.

FINANCIAL LITERACY

Financial literacy has become an essential skill for full participation in society. The complexity of
the financial products, services and systems now available means that young men and women
need to be able to make the most of the opportunities these offer, but also to understand the
risks and uncertainties inherent in different products and services. Young men and women will
probably bear more financial risks in adulthood due to increased life expectancy, a decrease
in welfare and occupational benefits, and uncertain economic and job prospects. In addition,
15-year-old boys and girls face immediate financial decisions: some may already be consumers
of financial services, such as bank accounts, and most will have to decide, with their parents,
whether to continue with post-compulsory education or enter the labour market, and how to
finance further education and/or training if they decide to pursue that option.
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Results presented in Table 4.16a suggest that there are no gender differences in financial literacy
scores in most countries and economies. Only in Italy do boys perform better than girls, but only
by 8 score points, which is a relatively small difference (one proficiency level in financial literacy is
the equivalent of 75 points). However, the results in Table 4.16c¢ suggest that boys tend to perform
better than girls in financial literacy after accounting for students’ competencies in other subjects.
After accounting for students’ performance in mathematics and reading, for example, boys perform
slightly better than girls in Australia, Croatia, Estonia, the Flemish Community of Belgium, Italy,
Latvia, Poland, Shanghai-China, the Slovak Republic, Slovenia and the United States. This means
that among boys and girls of similar ability in mathematics and reading, boys perform better in
financial literacy than girls. However, these differences are not very large. Only in Italy is the
score-point difference between boys and girls relatively large (15 score points), after accounting
for mathematics and reading performance (Table 4.16c).

® Figure 4.23 =
Gender differences in financial literacy performance

[ M Before accounting for mathematics and reading performance
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Note: Score-point differences that are statistically significant are marked in a darker tone.

Countries and economies are ranked in ascending order of the score-point difference in financial literacy performance
between boys and girls, after accounting for mathematics and reading performance.
Source: OECD, PISA 2012 Database, Table 4.16c¢.

Girls and boys are not equally represented among high- and low-performing students
(Table 4.16b). Results in Table 4.16b show that, on average across the 13 participating OECD
countries and economies, 11% of boys and 8% of girls perform at proficiency Level 5 in financial
literacy (the highest level), while 17% of boys and 14% of girls perform at or below Level 1.
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The fact that there are more boys than girls among the lowest performers (at or below Level 1)
and among the top performers (at Level 5) also means that the distribution of financial literacy
proficiency is more dispersed among boys than among girls. (This is confirmed by a higher
standard deviation of financial literacy performance among boys than among girls; Table 4.16a.)
In mathematics, on average across OECD countries and economies, there are more boys than
girls among the top performers (17% of boys and 11% of girls perform at or above Level 5),
but there are about as many boys as girls among the lowest performers. In reading, on average
across OECD countries and economies, there are more girls than boys among the top performers
(11% girls and 7% boys perform at or above Level 5) and more boys than girls among the lowest
performers (22% boys and 12% girls score at or below Level 1).

Another way of assessing gender differences in financial literacy is to look at the performance
distribution. In France, Israel, Italy, New Zealand and Poland, among students performing at
or above the 90th percentile (top performers), boys perform better than girls, while among
students performing at or below the 25th and 10th percentiles (low performers), girls in
Australia, France, Israel and Slovenia tend to perform better than boys. In other words, among
the highest achievers, boys outperform girls in five countries, while among low and the lowest
achievers, girls outperform boys in four countries (Table 4.16a). Overall, these results suggest
that when targeting students with poor financial literacy, it is important to keep in mind that
low-performing boys are likely to lack proficiency in several skills, while girls may need
targeted help to develop the specific skills needed to attain the highest levels of proficiency in
financial literacy.

While PISA shows comparatively small gender differences in financial literacy, several studies do
find gender differences in financial literacy among adults (Agnew etal., 2013; Arrondel etal., 2013;
Fornero and Monticone, 2011; Crossan et al., 2011; Lusardi and Mitchell, 2011). The fact that
gender differences are consistently reported among adults but not among 15-year-old students
may be due to the fact that, at least to some extent, gender differences in adulthood are related to
the different socio-economic characteristics of men and women (OECD, 2013b). For example, as
boys and girls grow up, they may be exposed to different opportunities to learn and improve their
financial competencies, such as different access to labour and financial markets, and therefore
they may develop different levels of financial knowledge and different financial strategies over
time.

The finding that girls in many countries now surpass boys not only in educational attainment
but also in the hopes and plans they have for high-status careers holds the promise of narrowing
the gender gap in the labour market in the not-too-distant future (Shavit and Blossfeld, 1993;
Marks, 2008). But gender inequalities are also created because of persistent occupational
segregation by gender. Men and women not only reach different positions in the workplace
hierarchy, and are asked to use their skills differently when they get there, they also occupy
different niches in the labour market. Women are predominantly employed in fields where they
have fewer opportunities to express their potential, and develop and maintain their skills — often
at the price of lower wages and slower career paths (Charles and Grusky, 2004).
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Ambition and educational attainment are only two of the elements that affect the gender balance
in the labour market. Perhaps as younger generations move into the workforce, the gender
disparities observed in the results of the 2012 Survey of Adult Skills will gradually narrow. But
without interventions to tackle boys” underperformance in reading and girls’ lack of confidence
in their ability to solve mathematical problems, gender equality in society at large will remain
elusive.

Notes

1. The questionnaire asks students about ISCED 3-5 programmes they are interested in.
2. See Sikora and Pokropek (2011) for a detailed description of how this index was calculated.

3. Itis important to bear in mind that the categories of engineering/computing and health used in this analysis
do not include all science-related occupations. These two categories account for about 75% of plans for
science-related employment. Some science-related occupations, such as “mathematician”, “physicist” or
“psychologist”, are neither in the engineering/computing nor in the health category. Nevertheless, it is
possible to relate gender differences in these two fields to the overall patterns of segregation previously found

in studies of employment and tertiary enrolments.

Note regarding Israel

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.

Note regarding the Russian Federation in the Survey of Adult Skills

Readers should note that the sample for the Russian Federation does not include the population of the Moscow
municipal area. The data published, therefore, do not represent the entire resident population aged 16-65 in Russia
but rather the population of Russia excluding the population residing in the Moscow municipal area.

More detailed information regarding the data from the Russian Federation as well as that of other countries that participated
in the Survey of Adult Skills can be found in the Technical Report of the Survey of Adult Skills (OECD, 2013c).
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How Family, School and Society
Affect Boys’ and Girls’
Performance at School

This chapter examines various factors in the family, the school and
throughout society that may be related to gender differences in student
performance. These factors include the socio-economic status of a family
and parents’ expectations for their child, the socio-economic profile of

schools and teaching practices at school, and the level of gender equality
in society.
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Previous chapters detailed some of the attitudes and behaviours that may shape gender differences
in reading and mathematics performance, to the extent that many boys underperform in school
and many high-achieving girls do not fully realise their potential. Boys are significantly more
likely to be among the lowest-performing students — those who score below the PISA baseline
level of proficiency in all subjects — largely because of their much greater likelihood of being
low-achievers in reading, while girls are less likely to be top performers in mathematics, science
and problem solving. Research finds that some family, school and country-level factors can
influence boys’ and girls” achievement in school.

What the data tell us

= In all countries and economies that distributed the parent questionnaire, parents were
more likely to expect their sons, rather than their daughters, to work in a STEM field,
even when boys and girls perform at the same level in mathematics.

= PISA does not provide strong evidence that the gender gap in mathematics performance
is narrower in households where the mother works in a STEM occupation.

= Boys tend to underachieve when they attend disadvantaged schools.

= In eight countries, teachers’ use of cognitive-activation strategies in mathematics courses
(when students are required to solve problems themselves) is associated with better
performance among girls.

= Greater female participation in the labour market is associated with better mathematics
performance among girls.

THE ROLE OF FAMILIES

Research has suggested that boys may be particularly likely to fare poorly at school when they
come from socio-economically disadvantaged households (DiPrete and Buchmann, 2013).
Because both gender and socio-economic status are risk factors related to achievement and to
attitudes towards school and learning, it is important to examine whether each of these risks adds
to or amplifies the other.

Results presented in Tables 5.1a, 5.1b, 5.1¢, 5.1d and 5.7e show the performance of boys and
girls and the gender gap in mathematics, reading, science and problem solving, according to the
students’ socio-economic status. Results suggest that gender gaps tend to be broadly the same
among disadvantaged and advantaged households (socio-economic advantage and disadvantage
are defined by whether students are among those in the bottom quarter of the PISA index of
economic, social and cultural status [ESCS] or in the top quarter of the ESCS index within their
country).

PISA also examines whether gender differences in mathematics, reading, science and problem-
solving performance are associated with parents’ educational attainment and occupation,
family wealth and/or household possessions. The results shown in Table 5.2 suggest that in
some countries, boys may be at a particular disadvantage when their parents are low-educated
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and work in low-skilled jobs, and when the family has few possessions. For example, in
Bulgaria, the Czech Republic, Finland, Greece, Israel, Jordan, Lithuania, Montenegro, Qatar and
the United Arab Emirates, the gender gap in reading, in favour of girls, is at least 10 score points
narrower when comparing boys and girls who come from similar households (Table 5.2).

Having an immigrant background is also associated with differences in performance. The gender
gap in mathematics, reading and science tends to be similar among students who have at least
one parent who was born outside of the country where they sat the PISA test and among students
whose two parents were born in the country (Table 5.3). But in some countries/economies —
notably Argentina, Chile and Macao-China — the gender gap in mathematics, in favour of boys,
tends to be less pronounced among the children of immigrants. Similarly, in Argentina, Chile,
the Netherlands, Peru, Qatar and the United Arab Emirates, the gender gap in reading, in favour
of girls, tends to be wider among the children of immigrants.

Parents’ expectations for their children

Results presented in Table 5.4 suggest that parents still hold different expectations for their sons
and daughters. This could be because parents still harbour stereotypical notions of what women
and men excel at and the career they can pursue when they enter the labour market — which is,
in turn, related to occupational segregation in the labour market.

In Chile, Croatia, the Flemish Community of Belgium, Germany, Hong Kong-China, Hungary,
Italy, Korea, Macao-China, Mexico and Portugal, students who participated in PISA 2012 were
asked to take home a questionnaire for their parents to complete. The responses collected allow
for more in-depth analyses of parents’” attitudes and perceptions. Among other things, parents
were asked what occupation they expected their 15-year-old child to work in when he or she is
30 years old.

Figure 5.1 shows that, in all countries and economies that distributed the parent questionnaire,
parents were more likely to expect their sons, rather than their daughters, to work in a science,
technology, engineering or mathematics (STEM) field (Table 5.4). For example, in Chile, 50%
of 15-year-old boys’ parents expected that they would work in STEM occupations; only 16% of
girls” parents reported so. The gender gap in the percentage of 15-year-old boys and girls whose
parents expected them to work in STEM occupations is larger than 30 percentage points in Chile,
Hungary and Portugal. In Korea, relatively few students have parents who expected them to work
in STEM occupations — 17% of boys and 9% of girls; but even so, the gender gap is a substantial
7 percentage points (Table 5.4). Because STEM occupations generally require a university degree
and command high wages, these results are limited to those parents who expected their children
to work as managers, professionals or associate professionals, in careers of similar prestige and
with similar requirements as STEM occupations.

Results presented in Figure 5.1 and Table 5.4 suggest that gender differences in academic
performance do not explain the observed differences in parents’ expectations for their sons and
daughters to work in STEM fields. These differences are large and significant in all participating
countries and economies, even when accounting for students’ performance in reading,
mathematics and science. As expected, results indicate that parents are more likely to expect
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that their children will work in STEM fields if they perform better in mathematics. In Croatia and

Italy, parents are less likely to expect their children to work in STEM occupations if they perform
better in reading.

PISA results also suggest that in Hong Kong-China, Korea, Macao-China, Mexico and Portugal,
when comparing students of similar performance in reading, mathematics and science,
students from socio-economically advantaged households are more likely than students from
disadvantaged households to have parents who expect them to work in STEM occupations. Italy
is the only country where advantaged students are less likely to have parents who expect them
to work in STEM occupations. In fact, Table 5.4 reveals that in Croatia and Italy, while boys are
more likely than girls to have parents who expect that they will work in STEM occupations, the
gender gap in parents’ expectations is narrower in advantaged households.

® Figure 5.1 ®
Parents’ expectations for their children’s careers
Percentage of students whose parents expect that they will work in STEM occupations
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Countries and economies are ranked in descending order of the percentage of boys whose parents expect that they will work
in STEM occupations when they are 30 years old.

Source: OECD, PISA 2012 Database, Table 5.4.

The literature often suggests that girls’ lack of confidence in their abilities in mathematics and
science may be due to an absence of role models. The paucity of women scientists means that
young girls have little in the way of tangible evidence to disprove the stereotypical notion that
mathematics and science are somehow more “masculine” disciplines. PISA results show that
few mothers of 15-year-olds, worldwide, work in STEM occupations; indeed, in all countries and
economies there are far fewer women than men employed in these sectors (Table 5.5).
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But PISA does not provide strong evidence that the gender gap in mathematics performance is
narrower in households where the mother does work in a STEM occupation (Table 5.6). In fact,
in Belgium, Bulgaria, Canada, France, Greece, the Netherlands, Qatar, the Slovak Republic,
Turkey and Uruguay, the gender gap in mathematics performance, in favour of boys, appears to
be much wider among students whose mother works in a STEM field. This apparent paradox may
arise from the fact that STEM occupations are generally prestigious and well-paid, and require
university-level qualifications. In some countries, advantaged boys perform better across the
board. And given the fact that relatively few mothers work in STEM fields, those families with a
mother who does work in one of those fields tend to be particularly keen to see their children
excel in mathematics. In these cases, both boys and girls benefit from such an environment.

What these results suggest is that many parents still expect their sons and daughters to pursue
different occupations, even when they perform similarly in mathematics. While having positive
role models is important for girls, many girls who have parents, and mothers in particular, who
work in science- and mathematics-related fields often underperform in mathematics compared
to boys from similar households. One reason may be the much higher level of anxiety towards
mathematics that girls report, and the fact that girls are often more driven to perform well in
school and achieve at a high level. High anxiety coupled with high expectations often lead to
choking under pressure.

THE ROLE OF SCHOOLS

Results presented in the previous section suggest that, in some countries, disadvantaged boys
may be at a particularly high risk of underachieving in school, and that parents’ expectations
and attitudes are related to the gender of their child. This section focuses on schools, and
whether the socio-economic composition of their student bodies, the learning environment
they establish, and the practices adopted by teachers are associated with gender gaps in
performance. The literature suggests that the socio-economic composition of schools and the
learning environment are related to the underperformance of boys in reading (Legewie and
DiPrete, 2012; Legewie and DiPrete, 2014), and that girls in same-sex schools may perform
better in mathematics and be more willing to take risks in their school work (Booth and
Nolen, 2012; Pahlke et al., 2014).

There is a large body of evidence on how classmates and friends can influence the academic
achievement and the behaviour of individual students (Coleman, 1961; Dornbusch,1989;
Akerlof and Kranton, 2002). Peer influence may operate differently among boys and among
girls. Some observational and interview studies, for example, indicate that boys often feel
that it is “inappropriate” and “contrary to their masculine identity” to show interest in school
(Francis, 2000; Paechter, 1998; Warrington et al., 2000). Boys also appear to confront — and
succumb to — greater peer pressure to conform to gender identities more than girls do (Younger
and Warrington, 1996; Warrington et al., 2000). For boys, this identity is marked by a relative
lack of interest in school, in general, and in reading, in particular (Clark, 1995; Smith and
Wilhelm, 2002). Girls, on the other hand, may be less likely to be affected by low-achieving
peers; but their likelihood of excelling in mathematics and choosing mathematics courses may be
influenced by the performance of other girls around them (Crosnoe et al., 2008; Correll, 2001).
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® Figure 5.2 =
Relationship between schools’ socio-economic composition
and the gender gap in reading
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more advantaged schools (corresponding to a one-unit difference in the PISA index of economic, social and cultural status
of the school).

Source: OECD, PISA 2012 Database, Table 5.7e.
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® Figure 5.3 ®
Relationship between schools’ socio-economic composition
and the gender gap in mathematics

Additional score points for boys when students
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Source: OECD, PISA 2012 Database, Table 5.7e.
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Results presented in Tables 5.7a, 5.7b, 5.7¢, 5.7d and 5.7e suggest that the socio-economic
composition of the school a student attends may be more important for a boy’s performance
than his socio-economic status. Table 5.7e shows that while both boys and girls tend to
benefit from attending schools with more advantaged peers, the performance difference that
is associated with the socio-economic composition of schools is much more pronounced
among boys than it is among girls. In nine OECD countries and in nine partner countries and
economies, the gender gap in mathematics performance, in favour of boys, is much wider in
advantaged schools (Figure 5.3). Meanwhile, in 10 OECD countries and 13 partner countries
and economies, boys’ underachievement in reading is less pronounced if their schoolmates are
more socio-economically advantaged (Figure 5.2).

The relationship between what happens in the classroom

and the gender gap in achievement

Teachers can play a significant role in shaping students’ attitudes towards learning, and in
encouraging them to work to the best of their abilities, through the teaching strategies they use
(Hipkins, 2012; Wigfield, Cambria and Eccles, 2012). Students who participated in PISA 2012
were asked to think about the mathematics teacher who taught their most recent mathematics
class and to report the frequency with which the following eight actions occur: the teacher asks
questions that make students reflect on the problem; the teacher gives problems that require
students to think for an extended time; the teacher asks students to decide, on their own,
procedures for solving complex problems; the teacher presents problems in different contexts
so that students know whether they have understood the concepts; the teacher helps students
to learn from mistakes they have made; the teacher asks students to explain how they solved a
problem; the teacher presents problems that require students to apply what they have learned in
new contexts; and the teacher gives problems that can be solved in different ways.

Students were asked to report whether these actions occurred always or almost always, often,
sometimes, or never or rarely. Student responses were used to develop the index of teachers’ use
of cognitive-activation strategies, which was standardised to have a mean of 0 and a standard
deviation of 1 across OECD countries. Higher values on the index suggest that students reported
that their most recent mathematics teacher more frequently used cognitive-activation strategies
than the most recent mathematics teacher of the average student in OECD countries.

Students were also asked to report how often a series of situations arises during their mathematics
lessons. Students’ reports on whether these situations arise in every lesson, in most lessons, in
some lessons, or never or hardly ever, were used to develop three indices reflecting teachers’
use of different strategies to foster student learning: the index of teacher-directed instruction, the
index of teachers’ student orientation, and the index of teachers’ use of formative assessment.

= The index of teacher-directed instruction was constructed using students’ reports on the
frequency with which, in mathematics lessons, the teacher sets clear goals for student learning;
the teacher asks students to present their thinking or reasoning at some length; the teacher
asks questions to check whether students understood what was taught; and the teacher tells
students what they have to learn.
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= The index of teachers’ student orientation was constructed using students’ reports on the
frequency with which, in mathematics lessons, the teacher gives different work to classmates
who have difficulties learning and/or to those who can advance faster; the teacher assigns
projects that require at least one week to complete; the teacher has students work in small
groups to come up with a joint solution to a problem or task; and the teacher asks students to
help plan classroom activities or topics.

The index of teachers’ use of formative assessment was constructed using students’ reports on
the frequency with which, in mathematics lessons, the teacher tells students how well they
are doing in mathematics class; the teacher gives students feedback on their strengths and
weaknesses in mathematics; and the teacher tells students what they need to do to become
better in mathematics.

Results shown in Figure 5.4 and Table 5.8a suggest that teachers’ use of cognitive-activation
strategies in mathematics courses is associated with better performance in mathematics. In eight
countries, the performance difference tends to be particularly wide among girls, while among
boys in these countries it is either not associated with performance at all or the association
is much weaker than it is among girls. For example, in Germany, a one-unit change in the
index of teachers’ use of cognitive-activation strategies is associated with a difference of 11
points in mathematics among girls but no difference among boys. In Italy, the difference is
10 score points among girls and 5 points among boys, while in Poland it is 17 points among
girls and 8 points among boys. By contrast, teachers’ use of formative assessment and student
orientation in mathematics class was not positively associated with mathematics performance
(Tables 5.8b and 5.8c).

Data from PISA 2009 reveal that teachers’ use of practices aimed at stimulating their students’
enjoyment of reading — such as asking students the meaning of a text, asking questions that
challenge students to get a better understanding of a text, giving students enough time to think
about their answers, recommending a book or author to read, encouraging students to express
their opinion about a text, helping them relate the stories they read to their own lives, and
showing students how the information in texts builds on what they already know — is positively
associated with reading achievement in 42 countries and economies. That positive relationship
is as strong among girls as it is among boys in all but three countries (Table 5.9).

THE IMPACT OF SOCIAL NORMS

PISA results show how students” attitudes towards learnings, their beliefs in their own abilities,
and their parents’ encouragement can all influence how they perform at school. But do the
broader norms in society — the kinds of practices and attitudes that create and perpetuate
gender stereotypes — have an impact on gender differences in student performance? If a society
discourages women from working outside the home, for example, will young girls in that society
be more likely to abandon their studies or be unwilling to work hard to achieve at school? If
boys see that being a star at sports is a more lucrative pursuit than being able to read the contract
they hope one day to sign, will they choose to spend their afternoons at the sports field instead
of with their books?
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= Figure 5.4 =

Role of teachers’ use of cognitive-activation strategies in narrowing
the gender gap in mathematics performance
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Previous studies (Guiso et al., 2008; Gonzalez de San Romdn and De la Rica Goiricelaya, 2012)
find that countries with greater gender equality — as measured by the level of women’s participation
in the labour force, women’s political empowerment, gender differences in who does the
housework, and general attitudes towards women’s equality — also tend to have narrower gender
gaps in mathematics performance, although still in favour of boys, and wider gender gaps in
reading, in favour of girls.

Table 5.10a examines the relationship between the level of gender equality at the country level and
student performance by looking at two factors: women’s participation in the labour force and an
index of gender-equal attitudes in the country. The former uses the rate of labour force participation
among women aged 35 to 54 to reflect gender equality in employment within the generation of
individuals who are the parents of the students who sat the PISA test in 2012. The latter is an index
of attitudes towards women based on data gathered through the World Value Survey.

The World Value Survey is an international survey that examines people’s values and beliefs across
countries. It was first conducted in 1981 and included six waves in 2014, with a different set of
countries surveyed over the various waves. The index measures the level of disagreement with
the following four statements that appear in the World Value Survey: “When jobs are scarce, men
should have more right to a job than women”; “Being a housewife is just as fulfilling as working
for pay”; “Men make better political leaders than women do”; and “A university education is more
important for a boy than a girl”. The level of disagreement varies between 1 and 4 with higher

values indicating more gender-equal attitudes.

|//

An analysis of PISA data from the 41 countries with information on relevant country-level indicators
finds that students in more economically developed countries do better in reading, mathematics
and science than those in less-developed countries, and this association is particularly strong
among boys. After accounting for a country’s level of economic development and women’s
participation in the country’s labour force, those countries with greater gender equality tend
to perform worse in reading, mathematics and science, but this negative association is less
pronounced among girls. At the same time, in countries where a larger proportion of women
participates in the labour force, girls perform better in mathematics — even to the extent that the
gender gap in mathematics performance narrows considerably — while boys’ performance in
mathematics is little, if at all, affected.

A wealth of studies have shown a positive association between women’s empowerment, gender-
equal social norms, labour force participation and economic development (Guiso et al., 2008;
Gonzalez de San Romdn and De la Rica Goiricelaya, 2012; McDaniel 2012; Nollenberger et
al., 2014; OECD, 2012a). The results suggest that the economic, social and political payoffs
stemming from greater gender equality and participation of women in the labour market are
good for students too; but they also imply that when women assume a more active role outside
the home, men are not necessarily filling the void.

For example, previous PISA analyses have revealed the importance of parents reading to their
children at an early age (OECD, 2012b). Boys tend to be lower performers in reading and tend
to be less likely than girls to read for enjoyment. They may need more encouragement than girls
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to become better readers. When women play a more active role in the labour market, parents
may have less time at home to devote to parent-child activities, such as reading together. In these
societies, boys may be most at risk of underperforming, particularly in reading. These results
may mean that, even though full gender equality in society and the labour market has yet to be
achieved, there is even more work to be done to build societies in which both men and women
can play an active role in the labour market and be fully engaged in the lives of their children.

The finding that girls’ performance in school tends to benefit from greater gender equality
in the society as a whole, while boys’ performance is little, if at all, affected may mean that
standard measures of gender equality reflect women’s empowerment rather than truly gender-
neutral attitudes and norms. Just because more women work outside the home doesn’t mean
that men and women (or boys and girls) enjoy equal opportunities — at work, at school or in
society, in general. Achieving gender equality in education thus requires more gender-neutral
attitudes: encouraging both boys and girls to read more, encouraging both boys and girls to solve
mathematics problems, and encouraging both men and women to share care responsibilities at
home more equitably (OECD, 2012a).

Note regarding Israel

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.
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Policies and Practices
to Help Boys and Girls
Fulfil their Potential

This chapter examines gender gaps in reading and mathematics performance
from wider perspectives: across countries and over time. It also discusses
the policy implications of the PISA findings that boys tend to underachieve
in reading and high-performing girls tend to underachieve in mathematics
and some areas of science and problem solving.
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An analysis of results from all waves of PISA and the 2012 Survey of Adult Skills' suggests that,
in general, there is a positive relationship between performance in PISA and the corresponding
age group’s performance in the Survey of Adult Skills (OECD, 2014a).? Countries that had high,
middling or low mean scores in a given wave of PISA also tend to have high mean, middling
or low mean scores for the corresponding age group in the adult survey. For example, in 2000,
15-year-olds in Finland, Japan, Korea and Sweden performed above average; 12 years later,
26-28 year-olds in these countries also performed above average in the Survey of Adult Skills.
Similarly, Austria, Germany, Italy, Poland and Spain performed below average in PISA 2000 and
did again in the adult survey for the corresponding age group (OECD, 2014a).

Why does this relationship matter? The Survey of Adult Skills finds that proficiency in literacy —
how well people read and understand what they read — is associated with the likelihood of being
employed and well-paid. For example, about 57% of those individuals who scored at or below
Level 1, the lowest proficiency level in the survey’s assessment of literacy, were employed when
they took the survey — compared with 79% of those who scored at Level 4 or 5, the highest
proficiency levels. Proficiency in literacy is also strongly associated with wages. On average
across countries that participated in the survey, the median hourly wage of workers who scored
at Level 4 or 5 in literacy proficiency was 61% higher than that of workers scoring at or below
Level 1 (OECD, 2013).

The survey also finds that proficiency in literacy and numeracy is strongly associated with
social and emotional well-being. In all countries that participated in the survey, adults who
were less proficient in literacy were more likely than highly skilled adults to report poor health,
believe that they have little impact on the political process, and not participate in volunteer
activities. In most countries, these adults also tended to report that they had little trust in others
(OECD, 2013).

The link between reading and mathematics skills and economic and social well-being couldn’t be
clearer — which makes it all the more urgent that parents and schools work in concert to give boys
and girls an equal chance at realising their full potential. Where there are differences in student
performance that are related to gender, either boys or girls are not being given that chance.

RELATIONSHIP BETWEEN THE GENDER GAP IN READING
AND THE GENDER GAP IN MATHEMATICS

Figure 6.1 illustrates the strong relationship observed across countries between the gender gap
in reading and the gender gap in mathematics. Results from PISA 2012 reveal that countries
where girls tend to do particularly well in reading are also those where girls tend to do as well as
boys in mathematics, or where the gap in mathematics in favour of boys is small. For example,
in Finland, girls score 62 points higher in reading than boys, on average, and they perform just
as well as boys in mathematics. Similarly, in Iceland, girls score 51 points higher in reading, and
they outperform boys in mathematics by 6 points (Tables 1.2a and 1.3a).

By contrast, in countries where the gender gap in reading, in favour of girls, is narrowest, the
gender gap in mathematics performance, in favour of boys, is widest. For example, in Chile, girls
score 23 points higher than boys in reading, on average, while boys score 25 points higher than

© OECD 2015 THE ABC OF GENDER EQUALITY IN EDUCATION: APTITUDE, BEHAVIOUR, CONFIDENCE




POLICIES AND PRACTICES TO HELP BOYS AND GIRLS FULFIL THEIR POTENTIAL

girls in mathematics. East Asian countries and economies, such as Shanghai-China, Singapore and
Chinese Taipei, are notable exceptions to this pattern. In these countries, girls do as well as boys in
mathematics (both at the average and among the highest-performing students), and the gender gap
in reading, in favour of girls, is narrower than the OECD average (Tables 1.2a and 1.3a).
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The data in Figure 6.2 suggest that trends in the gender gap in performance in different subjects
are associated. Countries where girls became better readers between 2003 and 2012 are also
generally the same countries where girls improved in mathematics during the same period. For
example, in Finland, the gender gap in mathematics, in favour of boys, narrowed by 10 score
points between 2003 and 2012. Over the same period, the gender gap in reading, in favour
of girls, widened by 18 score points. In Greece, between 2003 and 2012, the gender gap in
mathematics, in favour of boys, narrowed by 11 score points while the gender gap in reading,
in favour of girls, widened by 13 score points. Similarly, in Sweden during the same period, the
gender gap in mathematics, in favour of boys, narrowed by 9 score points while the gender gap in
reading, in favour of girls, widened by 14 score points. Among partner countries and economies,
similar trends were observed in Macao-China and the Russian Federation (Tables 1.2b and 1.3b).

These results, and the evidence developed in the context of Chapters 2 and 3, suggest that, in
general, the gender gap in mathematics tends to be narrow when girls are good students in all
subjects. But the factors that help to narrow the gender gap in mathematics also tend to enlarge
the gender gap in reading, in favour of girls. Are gender gaps a “zero sum game”, in which
education systems, schools and families have to choose whether to create an environment that
promotes either boys’ performance or girls’ performance; or are there policies and practices that
manage to narrow — or eliminate — all gender gaps in performance simultaneously?

POLICY IMPLICATIONS

Results from Chapter 1 suggest that differences in performance among boys or among girls
are much wider than differences across the genders. In fact, when it comes to mathematics
performance, girls in top-performing countries and economies, such as Hong Kong-China,
Shanghai-China, Singapore and Chinese Taipei, perform on a par with their male classmates
and attain higher scores than all boys in most other countries and economies around the world.
Similarly, while boys underperform in reading, by a large margin, compared to girls in all countries
and economies, boys in top-performing education systems score much higher in reading than
girls elsewhere. This evidence strongly suggests that gender gaps in academic performance are
not determined by innate differences in ability.

Give students a greater choice in what they read

The report identifies clear behavioural differences between boys and girls, and how such
differences are associated with performance in different academic subjects. In particular, PISA
shows that boys tend to be far less engaged in reading than girls. They are less likely to read for
enjoyment every day, they tend to enjoy reading less, are less likely to read fiction, and are less
likely to read a range of materials. PISA finds that enjoying reading, reading widely, and reading
fiction, in particular, are the factors most closely associated with high performance in reading.

The strong link between reading fiction and high reading performance indicates that some
material may be far too complex for weak readers to grasp. Obliging poor readers, who are
overwhelmingly boys, to read texts that they may find too challenging —and perhaps uninteresting
to them as well — may alienate them from reading altogether.
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PISA does not measure students’ responses to the content of the material they read. However,
it is also possible, for example, that if boys were assigned to read fiction they found interesting
(the Harry Potter series, for example, is popular among both boys and girls) or books about
sports stars they admire, they might be more easily persuaded to spend time reading both fiction
and long non-fiction, material that they might otherwise reject. What this implies is that, even
though reading simpler material may not lead to high proficiency in reading, any reading is
better than no reading. To some extent, PISA results support this notion. After accounting for
other background characteristics, students who read comic books, magazines and newspapers
are better at reading than those who do not read any material.

Efforts to promote reading should thus take into account differences in students’ reading preferences
as well as differences in students’ current reading abilities. Parents and teachers can use comic
books, magazines and newspapers to help boys develop the habit of reading for enjoyment. A
structured approach that entices disengaged readers with easy and appealing texts, then gradually
introduces more complex tasks and texts, could spark boys’ interest in reading and ultimately
improve their performance.

Boys — and girls too — spend less time reading for enjoyment than they used to. This could threaten
efforts to improve reading skills and could exacerbate disparities in reading performance. To
break, or at least slow, this downward trend, schools could consider organising book clubs, letting
students use school facilities after school hours to access material online, under the supervision
of responsible adults, and/or incorporating into school curricula those reading materials that are
favourites among students who read for enjoyment, according to PISA results, namely magazines
and newspapers.

Allow some video gaming, but homework comes first

The report also reveals that doing homework has an impact on student performance. Students who
spend more time doing homework tend to have better results in reading, mathematics and science.
Homework helps students practice what they have learned in class and crystallises acquired
knowledge into long-term memory. The very process of devising and organising a homework plan
can help students develop self-regulation and perseverance, learn how to set goals and sub-goals
for themselves, and follow through. It also teaches students about the perils of procrastination when
facing binding deadlines.

Boys spend less time than girls doing homework or other independent study set by their teachers.
At the same time, boys spend considerably more time than girls playing video games, both
one-player games and online collaborative games. PISA shows that moderate video gaming is
not associated with poorer performance in school, and may even help students acquire useful
skills, such as spatial judgement and the ability to navigate through web-based material. Parents
and teachers often chastise boys for the amount of time they devote to gaming and the amount
of time they do not devote to doing their homework. Instead, they could forge a “learning
contract” with both boys and girls: parents and teachers could allow children to play video
games, in moderation, recognising that those games can help children acquire important skills,
but children would have to complete their homework too.? Excessive video gaming late in the
evening can disrupt sleep patterns (King et al., 2013), so it should be avoided.
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PISA finds that boys are more likely than girls to arrive late for school. Arriving late disrupts not @
only the individual student’s learning, but that of his or her classmates, too. Parents can help to

ensure that their children arrive for school on time — for example, by prohibiting video games late

at night — and schools could try to encourage more students to arrive for school on time by, for

example, scheduling the most fun activities at the beginning of the day. No matter what subject

is taught first in a school day, teachers can use innovative teaching techniques to engage students

so that they will be reluctant to arrive late for school and miss the lesson.

Train teachers to be aware of their own gender biases

The report also shows that teachers generally award girls higher marks than boys, given what
would be expected after considering their performance in PISA. This practice is particularly
apparent in language-of-instruction courses. Girls” better marks may reflect the fact that they tend
to be “better students” than boys: they tend to do what is required and expected of them, thanks
to better self-regulation skills, and they are more driven to excel in school. In addition, girls
appear to be stronger in displaying the knowledge they have acquired (i.e. solving an algebraic
equation) than in problem solving, the latter of which is a central component of the PISA test.
But this report reveals that the gender gap observed in both school marks and PISA scores is
not the same in both language-of-instruction classes and mathematics. The fact that it is much
wider in the language-of-instruction courses suggests that teachers may harbour conscious or
unconscious stereotyped notions about girls" and boys’ strengths and weaknesses in school
subjects, and, through the marks they give, reinforce those notions among their students and
their students’ families. For example, PISA also reveals that parents are more likely to expect
their teenage sons rather than their daughters to work in science, technology, engineering and
mathematics (STEM) occupations — even when their daughters perform just as well as their male
classmates in mathematics, science and reading.

Training teachers to recognise and address any biases they may hold about different groups of
students — boys and girls, socio-economically advantaged or disadvantaged students, students
from different ethnic or cultural traditions — will help them to become more effective teachers
and ensure that all students make the most of their potential. Private-sector companies provide
similar training for human resource managers, and research into the results of these programmes
suggests that simple training programmes can lead to changes in practices (Diverseo, 2012;
Kahneman, 2011).

Disruptive behaviour and lack of engagement with school among boys affects not only the boys
themselves, but often the entire class. Teachers may need further training in class management
and discipline to ensure that the work of the entire class does not suffer because of the bad
behaviour of a few.

Build girls’ self-confidence

Crucially, the report finds that girls are under-represented among top-performers in mathematics,
science and problem solving, and that girls’” lack of self-confidence in and anxiety towards
mathematics may be largely responsible for this situation. A wealth of research has examined
how self-beliefs are formed and the key role played by both interpersonal and intrapersonal
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comparisons (Moeller and Marsh, 2013). Students’ beliefs about their own competence in
mathematics are related to how well they perform compared to their classmates, and also
to how well they perform in mathematics compared to their performance in other subjects.
Because girls tend to perform so well in reading, they may, unconsciously, believe that they are
underperforming in other subjects. As a result, they have less confidence in other subjects, like
mathematics, which, in turn, could undermine their performance.

Teachers and parents can stop the corrosive effects of these comparisons and help girls to build
their confidence by evaluating girls” actual abilities — noting the tasks they can accomplish
relatively easily and those with which they struggle. They can provide positive reinforcement
for the work girls do well and offer girls opportunities to “think like scientists” in low-stakes
situations, where making mistakes does not have consequences for their marks.

The report also highlights that, in many countries, teachers’ use of cognitive-activation strategies
in mathematics classes is associated with better performance in the PISA mathematics test, and
that the use of such strategies may be particularly beneficial for girls. There is evidence on the role
of metacognitive pedagogies in acquiring strong problem-based mathematics skills (Mevarech
and Kramarski, 2014). This report suggests that certain methods of teaching mathematics can
help narrow the gender gap in performance. For example, PISA reveals that girls in Croatia,
Germany, Ireland, Italy, Korea, Poland and the Slovak Republic benefit the most when teachers
ask students questions that make them reflect on a given problem; give them problems that
require the students to think for an extended time; ask students to decide, on their own, on which
procedures to use to solve complex problems; present problems in different contexts so that
students know whether they have understood the concepts; help them learn from the mistakes
they have made; ask them to explain how they solved a problem; present problems that require
students to apply what they have learned in new contexts; and assign problems that can be
solved in different ways.

Help students look ahead

As the report notes, schools in many education systems appear ill-equipped to help students
make a smooth transition from compulsory education to further education and training or the
labour market. On average, boys are more likely than girls to have acquired a set of skills that
could help them to navigate the job-search process, to apply for a particular job, and to succeed
in job interviews. But a sizeable proportion of both boys and girls appears to be unprepared to
take the next steps towards either further education or the labour force. In the large majority of
countries, students reported that they had acquired these types of skills outside of school.

Education systems could strengthen their career advice and orientation services by forming
consortia across different schools and creating partnerships with local business groups and trade
associations, and by inviting parents to offer job-shadowing opportunities and “bring your child
to work” programmes. They could also encourage parents to speak to classes, explaining their
work and the skills most valued and developed in their jobs. By creating consortia of interested
schools, particularly schools serving diverse student populations, local authorities and school
principals can ensure that all students, regardless of the socio-economic profile of the school
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or the individual student, are exposed to the breadth of opportunities that are available in the
local labour market. Partner trade associations, civil society groups and the business community
can ensure that students also develop a broader perspective about work, as they will likely be
competing in a highly integrated global economy when they ultimately enter the labour market.

PISA reveals that girls generally hold more ambitious career and education expectations than
boys. They are more likely to expect to attend and complete university and to work as managers
or professionals. However, 15-year-old girls are considerably less likely than 15-year-old boys to
expect to work as engineers, mathematicians or computer scientists, even when they score just
as well as boys in the PISA mathematics and science tests. This represents a significant loss not
only to these careers, but to countries’ economies, in general.

Science, technology, engineering and mathematics are the backbone of modern economies. They
are integral to health care, infrastructure, energy and the environment. These STEM fields are also
the source of innovation, which has been shown to increase productivity in an economy, which,
in turn, helps to improve competitiveness, increase exports in high value-added products, and
raise standards of living. While science and technology-based innovation cannot be achieved
without a STEM-educated workforce (OECD, 2010), research also suggests that an exclusive
focus on STEM disciplines in education is too narrow. In fact, businesses rely on a mix of skills
to thrive, including workers who are specialised in the arts and humanities. Indeed, innovation,
even in STEM sectors, also involves marketing, sales, support services, human-resource
management, logistics and procurement — a broad array of knowledge and skills that graduates
in the humanities, social sciences and the arts can offer (Hughes et al. 2011).#

While advancing STEM education appears to be a common objective in many countries, it
remains unclear what approach is best suited to promote STEM skills for economic growth.
Generally, proposals for reform of STEM education maintain that because STEM is so important,
every student should be given the best-quality STEM education (Atkinson and Mayo, 2010).
Greater exposure to these subjects, it is assumed, will prompt more young people to choose
STEM careers. But as this report makes clear, unless major efforts are devoted to helping students,
particularly girls, overcome their anxiety towards mathematics and their lack of confidence in
their own abilities in science and mathematics, then providing even the highest-quality STEM
education will do nothing to narrow the gender gap in STEM studies and careers. At the same
time, an “all STEM for some” approach, as argued by Atkinson and Mayo, that aims to provide
STEM education only to those students who are most interested in and capable of doing well
in STEM, runs the risk of reinforcing current gender inequalities and not tapping the vast skills
potential among high-achieving girls.

Learn from experience

Analyses of data from the 2012 Survey of Adult Skills reveals that even though 15-year-old
boys underachieve in reading compared to girls, by a substantial margin, the gender gap in
literacy among 16-29 year-olds is small or non-existent. This partly reflects the fact that the adult
survey was delivered on computer, and males, even at age 15, tend to be more proficient using
computers than females.’
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But this advantage cannot explain the striking difference between the reading performance of
15-year-old boys and girls and literacy proficiency among 16-29 year-olds. While 15-year-old
boys are considerably less likely to read than girls the same age, there are no gender differences
in how much reading or writing young adults do at work or at home. These data suggest that
while teenage boys may be less likely than teenage girls to engage in activities that allow them
to practice and develop their literacy skills, as they mature they are required to read and write in
their work as much as, if not more than, women are. They are also able to choose for themselves
the material they want to read, without being told by their parents and teachers what is good and
what is not good for them. Thus young men are often able to catch up with, if not surpass, women
in literacy skills. These results underscore the importance for families and teachers to understand
boys’ reading preferences and to suggest reading materials that, while catering to their interests,
also gradually build their reading skills.

Notes

1. The Survey of Adult Skills is a product of the OECD Programme for the International Assessment of Adult
Competencies (PIAAC).

2. But PISA performance isn’t destiny; performance can change over subsequent years. As noted in Chapter 4,
for example, as boys and girls leave compulsory schooling and enter either further education and training or
work, the gap in literacy proficiency narrows considerably.

3. Results from PISA show that homework can perpetuate differences in performance related to socio-
economic status. In every country and economy that participated in PISA 2012, socio-economically
advantaged students spent more time doing homework or other study required by their teachers than
disadvantaged students (OECD [2014b]. Schools and teachers should look for ways to encourage struggling
and disadvantaged students to complete their homework. They could, for example, offer to help parents
motivate their children to do their homework and provide facilities so that disadvantaged students have a
quiet place to complete assigned homework if none is available in their homes.

4. This report does not examine all the factors that may shape gender differences in expectations to enter
STEM fields of study and careers. Certainly girls — and boys — choose careers based on various considerations,
such as the ability to balance work and family life, as well as relative job standing and wages. PISA does not
contain relevant data on students’ knowledge about different careers.

5. Maybe because males find computers more enjoyable and therefore put more effort in completing the
assessment; maybe because digital reading requires proficiency in a different set of skills.

Note regarding Israel

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.
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ANNEX A
WHAT SOME COUNTRIES ARE DOING TO PROMOTE GENDER EQUALITY IN EDUCATION

In 2014, the OECD circulated a Questionnaire on Policies to Promote Gender Equality in Education to all
PISA-participating countries and economies. The questionnaire gathered information on publicly funded
policies, programmes and initiatives that address gender discrimination and stereotyping in education. The
questionnaire asked countries to provide information on the objectives and characteristics of each initiative,
the amount of public funding provided, and the duration of the programme. Figure A.1 lists the types of
policies surveyed.

= Figure A.1T =

OECD Questionnaire on Policies to Promote Gender Equality in Education:
Surveyed policies

m = Policies for keeping boys and girls at school and prevent dropout.

= Policies for teachers to promote teaching and school practices that address
gender discrimination and stereotyping.

= Policies to remove gender discrimination and stereotypes from students’ textbooks.
= Policies to promote the development of stronger reading habits among boys.
= Policies to make arts, humanities, social sciences and caring sectors attractive for boys.

= Policies to make the study of science, technology, engineering and mathematics (STEM)
attractive for girls in primary and secondary education.

= Policies to promote women into STEM studies in higher education.

SELIER = Policies to promote male teachers up to secondary education.

= Policies to promote female teachers in tertiary education.

Source: OECD Questionnaire on Policies to Promote Gender Equality in Education.

The questionnaire did not focus on the issue of gender equality in access to school, as school participation is
now compulsory up to around age 16 in most PISA-participating countries and economies. Gender-equality
provisions in general law and in anti-discrimination law, policies to tackle gender-based violence and
harassment in schools, and policies to raise awareness of gender-equality issues among parents are also
not addressed.

The response rate to the questionnaire was limited; only 12 PISA-participating countries responded:
Australia,' Belgium, Brazil, Canada, the Czech Republic, Germany, the Netherlands, Poland, Scotland
(United Kingdom), Sweden, Switzerland and the United States. The Czech Republic, Poland and Scotland
(United Kingdom) reported no support for any of the policies included in the questionnaire. The Netherlands
is also not discussed in detail because, while the country provides support for some of the policies included
in the survey, it did not submit information about them. Therefore, the examples cited below cannot be
considered as representative of the policies and practices implemented by PISA-participating countries and
economies in general, but rather as examples of the approaches taken by different education systems.
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In some of the surveyed countries, gender equality in education is interpreted as equal treatment of girls
and boys. In these cases, policy prescriptions mostly focus on eliminating discrimination and in providing
teaching tailored to individual students, regardless of their gender. Equal treatment in this context does not
mean that countries adopt a uniform approach to education; rather, it means that gender is not a factor
shaping how schools attempt to provide high-quality education to individual students.

Other countries adopt policies differentiated by gender with the aim of achieving gender equality as an outcome.
This approach reflects the idea that, even in the absence of outright discrimination, stereotyped expectations
of boys’ and girls” attitudes towards specific school subjects can negatively affect their performance in those
subjects and their choices for further education. Among the countries that responded to the OECD questionnaire,
the Czech Republic, Poland, Sweden and Scotland (United Kingdom) appear to follow the first approach,
while Belgium, Brazil, Canada, Germany, the Netherlands, Sweden, Switzerland and the United States seem
to follow the second approach. A study by the European Commission reports that other countries adopting
a gender-differentiated approach in Europe include Austria, Finland, France, Iceland, Ireland, Liechtenstein,
Luxembourg, Norway and Slovenia (European Commission, 2010). Because of its multiple education systems
in different states and territories, and its mix of public and private education, Australia uses a combination of
the two approaches across education systems and policy areas.

Surveyed countries that adopt the equal treatment approach do not implement policies specifically targeted at
boys and/or girls — the policies targeted by the questionnaire. Among countries that adopt a gender-differentiated
approach to education policies, some countries embed the gender-equality objective among wider goals of
non-discrimination and equality of outcomes, without establishing more specific programmes. The rest of the
countries provide support to various types of more specific gender-differentiated programmes. The activities
included in these programmes are generally designed by the participating institutions, within established
guidelines. Only in a few cases are educational institutions required to participate in these programmes; rarely
are institutions required to adopt policy actions whose content is designed by policy makers.

In general, this review of policy practices, while limited to a small group of PISA-participating countries,
suggests that programmes are often temporary and not replicated. Participation in the programmes tends to
be voluntary. These types of programmes could be launched as part of a more systematic evaluation to better
assess their effectiveness. Randomised control trials are fairly easily applied in education and could be one
way forward.

Policies to keep girls and boys in school

As noted earlier, in many countries, girls are less likely than boys to drop out of upper secondary education,
girls are more likely than boys to complete their upper secondary education within the stipulated time, and
young women attain higher levels of education than young men.

The OECD Questionnaire on Policies to Promote Gender Equality in Education asked whether countries
have policies to prevent dropout to keep boys and girls in school. Among the countries surveyed, Australia,
Belgium, Brazil, Canada and the United States reported that they have such policies. These policies may
include monitoring students who are considered more at risk of not graduating, providing mentors for
students in difficulty, and offering flexible learning solutions for disengaged students. In Australia’s Northern
Territory, girls’ academies have been established to strengthen engagement and increase girls’ attendance at
school and completion of year 12 (Clontarf Academies and Girls Academies).

Despite clear gender patterns in educational attainment and school completion rates, none of the surveyed
countries implements system-level, gender-specific policies to address inequality in attainment rates. In
Australia, many schools establish and operate their own gender-specific programmes to meet the needs of
their students.
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Gender equality in performance and field-of-study choice

As earlier chapters discussed, young women are much less likely than men to pursue certain science,
technology, engineering and mathematics (STEM) fields in their education or as a career, while young men
are less likely than women to graduate from the fields of health, welfare and the humanities. The longitudinal
component of the PISA surveys conducted in Australia, Canada, the Czech Republic, Denmark, Switzerland
and Uruguay show that performance in mathematics, science and reading is strongly correlated to the
subjects students choose to study in post-secondary education (Salvi Del Pero and Bytchkova, 2013). But the
role of performance in this relationship is mediated by gender differences in motivation, enjoyment of these
subjects, and students’ belief in their own abilities (self-concept) in these subjects.

A number of studies (Ipsos Reid, 2010; Parvin and Porter, 2008; OECD, 2008) reveal the importance of teachers’
attitudes in shaping students” dispositions towards school subjects. At the same time, students’ interest in the
sciences appears to decline significantly as they grow up. Given these findings, it is important for educators
to provide an engaging context for these subjects early on, and throughout all levels of education, to address
gender-related attitudes in the classroom, and to introduce gender-neutral concepts in teaching material.

Various studies (European Commission, 2010; Hill etal., 2010; OECD, 2008) highlight the importance of career
opportunities in generating interest among students, especially among students who are under-represented in
certain fields. Raising the profile of career opportunities and role models, and improving the work-life balance,
particularly in STEM fields, can help to promote greater gender equality in all fields of study.

Teaching material and practices

Since the language and images used in school textbooks and teaching materials influence students’
perceptions of social norms, these materials should avoid conveying a stereotyped representation of the role
of men and women. Research has shown that men appear more often and in a wider set of roles as workers,
whereas women are often depicted in domestic and “romantic” roles (European Commission, 2010).
Teachers’ attitudes are also essential in shaping students’ self-image. Even when teachers believe students
are, in principle, equally proficient in school subjects, they may unconsciously treat boys and girls differently,
which can have a profound effect on students” behaviour.

Some countries have programmes in place to help teachers become more aware of gender-sensitive teaching
practices. In Brazil, for example, the 2004 National Plan of Policies for Women calls for an education
system that does not reproduce stereotypes based on gender, race and ethnicity. As part of this goal, the Plan
specifically calls for textbooks to be free of discriminatory content.

Some countries support programmes to review teaching materials and practices to ensure that they are free
of gender stereotypes. In 2012, Germany launched a training tool to help eradicate stereotypes based on
gender, culture and religion in textbooks. In the French Community of Belgium, the Direction of Equal
Opportunity and the school inspectorate have produced a manual® to help education providers detect
gender stereotypes in textbooks (up to upper secondary education). The Department of Education of Alberta,
Canada has produced guidelines to help education staff to review educational resources to ensure that they
foster diversity, including gender diversity. Through the Women’s Educational Equity Act, the United States
Department of Education has supported research and development of innovative curricula and teaching and
learning strategies to promote gender equality. Washington and Alaska are two states that require that local
school districts eliminate gender bias from their instructional materials.

Training tools and programmes have also been developed to help teachers eliminate gender stereotypes in their
teaching practices. Among programmes to promote gender equality in school, Sweden offers gender-awareness
training to teachers, reflecting the gender equality objective in the curriculum. The French Community of
Belgium funds a website that provides tools to help education staff address gender stereotypes in their work.
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The Flemish Community of Belgium also offers educational tools to address gender stereotypes in education.
These include the “Gender click for boys”, an interactive website® targeting boys and girls in upper secondary
school that helps raise awareness of stereotypes about men, and the “Gender click in pre-school”, a brochure
on how to address gender stereotyping among pre-schoolers. In the United States, grants are allocated, under
the Women’s Educational Equity Act, to training programmes for teachers and other school personnel to
encourage gender equality in the classroom. The state of Queensland in Australia supports online courses
on inclusive education, and Switzerland provides funding for programmes, targeted at teachers, students and
school principals, to reduce gender stereotypes in vocational education and training. In Brazil, the “Inclusive
Education Programme” was expanded in 2011 to include support for teacher training to help teachers promote
diversity, including gender diversity, in primary to upper secondary education.

Encouraging boys to read

When students can’t read well, they struggle in other school subjects too. Helping girls and boys to develop
the habit of reading for pleasure pays dividends throughout students’ school years and far beyond. Yet many
boys do not read for enjoyment and are poor readers.

Some countries support specific initiatives to foster better reading habits among students, particularly boys.
The “Lesestart” programme in Germany distributes books and reading guides to children aged one to
three, in co-operation with paediatricians and local libraries. Various Australian states and territories offer
programmes to encourage good reading habits. Some of these initiatives aim to improve reading skills by
challenging and encouraging students to read more, while others focus on raising awareness of the benefits
of reading among parents and encouraging them to participate in reading activities with their children. The
Australian state of Victoria funds a programme, specifically targeted at boys, called “Boys, Blokes, Books
& Bytes” that promotes learning styles that are appealing to boys, and involves adult men as positive role
models and reading partners.

In Sweden, the National Agency for Education offers the “Boost for reading and writing development”, a
programme to increase students’ reading comprehension and writing skills by developing and strengthening
the quality of teaching. The programme is based on peer learning, as teachers learn from and with each other
with the support of a tutor. Once fully developed, the programme will be offered to teachers from pre-school
to upper secondary school.

In the United States, the White House initiative “My Brother’s Keeper” connects boys and young men of
colour with mentors at five key stages — one of which is early literacy — on the path to adulthood. New York
City’s Young Men’s Initiative includes reading and math classes for young black and Latino men who are not
yet ready to take the General Education Development (high school equivalency) test.

Developing interest in school subjects and careers, early childhood

to upper secondary education

Many countries use career guidance for students, awareness-raising campaigns, contests and competitions to
stimulate students’ interest in a wider set of academic subjects and careers than they might otherwise consider.
National Boys’ Days and Girls’ Days are organised in several countries, including Belgium, Germany and
Switzerland, among countries surveyed in the OECD Questionnaire on Policies to Promote Gender Equality
in Education. As part of these programmes, universities and businesses usually invite students to spend a
day on their premises and learn more about academic degrees and occupations in sectors in which their
gender is under-represented. In the French Community of Belgium, boys’ and girls’ days are preceded by
discussions about gender issues during class.

There are also various programmes that, in different ways, promote interest in the study of STEM subjects
among female students. In the United States, the Department of Education’s “Race to the Top” programme*
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prioritises improving STEM achievement overall and within under-represented groups — including women
and girls — in awarding grants to states. The same approach is used in the Department of Education’s “Investing
in Innovation” programme, which focuses on increasing the number of individuals from groups traditionally
under-represented in STEM — including minorities, individuals with disabilities, and women — among those
who teach STEM subjects, and provide them with high-quality preparation and professional development.

In Canada, two regions support programmes specifically aimed at promoting non-traditional jobs among
girls. The “Futures in Skilled Trades and Technology Programme” supports greater participation of women
in skilled trades in the Newfoundland and Labrador Province by piloting modules targeted at girls in grade
school. The Ontario “Youth Apprenticeship Programme” reserves some of its funding to promote skilled
trades among women through conferences and hands-on activities.

As one of four key elements under its “Restoring the focus on STEM in schools” initiative, the Australian
government is expanding summer schools for STEM students with the aim of increasing the number of girls
and disadvantaged students participating in these activities.

Other organisations operating in STEM fields can also support programmes to attract more talent, particularly
female talent. The National Aeronautics and Space Administration (NASA) in the United States has two
programmes that focus on girls. Through the NASA/Girls Scouts of the USA partnership, NASA scientists
provide training sessions, led by NASA scientists, for girl scouts. Some 100 000 girls have participated in
these sessions to date. Under the “NASA G.I.R.L.S” programme, female NASA professionals provide online
lessons in STEM fields to girls selected through a competitive process. Surveyed countries support many
other programmes that foster interest in STEM careers, but these are not specifically targeted to women.

Some countries also support initiatives to attract interest among male students in female-dominated
professions. Germany, for example, funds a nation-wide network and information platform to support
gender-sensitive career and life orientation for boys through the programme “New Paths for Boys and Boys’
Day”. The programme provides information and material to education and social work professionals, career
advisers, human resource teams, education and training specialists, and parents. Nationwide conferences
and meetings are also organised to facilitate exchanges between researchers and practitioners.

Developing interest in school subjects and careers, tertiary education

In many countries, universities and other higher education institutions sponsor programmes to attract
more women to STEM subjects and more men to the fields of education, health and welfare. Some of
these programmes involve monitoring the gender composition of students and teaching staff, others aim to
improve work-life balance in these fields, and still others focus on offering financial support to students from
demographic groups that are under-represented in the fields.

In Switzerland, the seven public Universities of Applied Sciences are required to submit action plans to address
gender inequality in subject choice (Chancengleichheit von Frauen und Ménnern an den Fachhochschulen
programme). The programmes address gender balance among students — and among teachers — and often also
include actions to improve work-life balance. The universities fund the programmes themselves and receive
a matching contribution from the federal government. The federal government evaluates the programme
based on a number of objective measures, outlined in the action plan, such as the proportion of male and
female students by field of study and degree level.

Universities in the French Community of Belgium are also asked to monitor gender equality within their
institution, covering such issues as the gender composition of students, teachers and staff; the policies
in place to promote gender equality; and how gender issues are addressed in teaching and research. In
the United States, the National Science Foundation plans to expand the right to delay or suspend their grants
to researchers who need to take parental or family leave to help eliminate some of the barriers to women’s
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advancement and retention in STEM careers. The Australian Research Council provides paid maternity leave
and part-time appointments for all fellowships. It also introduced selection criteria that help applicants
whose careers have been interrupted because of childbirth and caring responsibilities.

Other programmes provide research funds or fellowships to support female students and researchers in
STEM fields. In the United States, the National Science Foundation’s ADVANCE programme provides
research grants to projects that specifically aim to increase the participation and advancement of women in
STEM academic careers. In Queensland, Australia, scholarships are made available to women studying in
priority fields, such as agricultural and environmental studies, engineering and information technology. The
Australian Research Council allocates at least two Australian Laureate Fellowships to women researchers,
with recipients awarded additional funding to promote women in research and mentor female researchers
who are just starting out in their careers. A current fellowship recipient has recently launched the “Science
50:50” campaign to increase the participation of girls in science and technology through internship
opportunities, an innovation scholarship, school visits and online resources.

In Germany, the National Pact for Women in STEM Careers (Go MINT) aims to encourage more girls and
women to pursue training, university degrees and careers in STEM fields. It presents positive role models in
these areas of work and attracts numerous partners from industry, science, research, politics and the media.

The White House’s Educate to Innovate Campaign (United States) aims to expand STEM education and
career opportunities, in part by broadening the participation of under-represented groups, including women.
The initiative works through public-private partnerships between the federal government and businesses,
foundations, non-profit organisations, and science and engineering societies. Besides raising funds for research
and improving the quality of teaching in science, the goal of the initiative is to appoint female role models to
lead the initiative and reach out to students. Many of the women who serve as role models for the Educate to
Innovate Campaign also serve as role models in the Women in STEM Speakers Bureau, which engages women
scientists at the top of their field to spark interest in STEM subjects among girls in grades 6 through 12.

Some countries also use mentoring programmes to support women in STEM fields in tertiary education.
The United States Department of Energy, for example, offers mentoring to female undergraduate STEM
students with female employees who specialised in the relevant subject. In Ontario, Canada, women in
skilled trades or information and communications technology offer gender-sensitive classes and on-the-job
training to disadvantaged women.

Some countries surveyed in the OECD Questionnaire on Policies to Promote Gender Equality in Education
reported that they implement programmes that focus on promoting research on gender equality. The research
activity is often not confined to studying gender equality in education, but extends to employment and
economic empowerment more generally. Examples of initiatives to support research on promoting gender
equality in education in the United States include the Research on Education and Learning programme,
sponsored by the National Science Foundation, to facilitate research on learning and teaching practices
in STEM education, and research financed by the National Institutes of Health to understand the factors
that influence the careers of women in biomedical and behavioural science and engineering. In Brazil, the
programme Premio Construindo a Igualdade de Genero provides funding for research on discrimination,
including gender discrimination. Germany’s Ministry of Education also supports research on how to promote
women to the highest level in science, scientific research and the economy.

Gender equality among teachers and researchers

In OECD countries, the teaching profession, up to secondary education, is dominated by women. On
average across OECD countries, about two out of three teachers and academic staff members are women
(OECD, 2012), but the share of women declines as the level of education increases. At the tertiary level,
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most teachers are men. Some 97% of teachers in early childhood education are women, as are 83% of
teachers in primary education, 68% of teachers in lower secondary education, 56% of teachers in upper
secondary education, and 41% of teachers at the tertiary level (Salvi Del Pero and Bytchkova, 2013).

A number of the countries that participated in the OECD Questionnaire on Policies to Promote Gender
Equality in Education indicated that they have developed specific policies to improve the gender balance
in the teaching profession at the tertiary level. Some countries have also adopted policies to increase the
representation of men in early childhood and primary education.

In Switzerland, the programme Chancengleichheit von Frauen und Méannern an den Fachhochschulen,
supports universities in their efforts to achieve gender equality in their teaching staff. In order to increase the
number of female professors in higher education, Germany’s Federal Ministry of Education and Research,
in collaboration with regional authorities, launched a Programme for Women Professors that focuses on
increasing the number of women in leadership positions and improving the work-life balance. Almost
two-thirds of all public higher education institutions in Germany have submitted an equality policy and
260 professorships have been financed.

In addition, Germany’s Mehr Ménner in Kitas (“More Men in Early Childhood Education and Care”) project
aims to increase the number of men working in this field. The initiative tries to encourage boys and men
(at all levels of education, from lower secondary to advanced research programmes) to make career choices
based on their personal interests and abilities rather than on gender stereotypes. The programme offers strategic
counselling to political decision makers and service providers, research, monitoring, and dissemination of
information. In 2013, Sweden launched a national information campaign to encourage men to consider
careers in pre-school education. The campaign was organised by the National Agency for Education which
also organised conferences discussing related good practices. The Flemish Community of Belgium also
provided funding between 2008 and 2011 to attract under-represented groups, such as men, students with
an immigrant background, and students with disabilities, to the teaching profession.

Notes

1. The information provided by Australia does not include policies adopted by New South Wales, the Northern Territory
and the Australian Capital Territory.

2. Fédération Wallonie-Bruxelles, Sexes et Manuel. Promouvoir I’égalité dans les manuels scolaires, www.egalite.cfwb.be/
index.php?id=9454.

3. www.genderklikvoorjongens.be and www.genderatwork.be/wp-content/uploads/GENDERKLIKvoorWEB2.pdf.

4. The main priorities of the United States Department of Education’s Race to the Top programme are developing rigorous
standards and better assessments; supporting effective teachers and school leaders; providing schools, teachers, and parents
with student progress data by adopting better data systems; and increasing resources and focus to implement programmes
with the aim of improving achievement in the lowest-performing schools.
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Mean score difference between paper-and-pencil and computer-delivered mathematics tests, by gender
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Student performance in science in PISA 2006, by gender
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Student performance in the mathematics subscale uncertainty and data, by gender

Student performance in the science subscale identifying scientific issues, by gender

Student performance in the science subscale explaining phenomena scientifically, by gender

Student performance in the science subscale using scientific evidence, by gender

Chapter 2 Tackling underperformance among boys

W23 Table 2.1
%233 Table 2.2
%223 Table 2.3
\}Y2:3 Table 2.4
\\=:) Table 2.5a

Adult proficiency in problem solving in technology-rich environments, by age and gender

Percentage of students who reported that they have never used a computer or the Internet

Percentage of students who reported that they first used a computer or the Internet at age 6 or younger
Intensity of Internet use, by gender

Frequency of computer use outside of school to play one-player games, by gender
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Many countries have been successful in closing gender gaps in learning outcomes. But even
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