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Foreword

What wise parents want for their children is what the government should want for all children.
Children from wealthier families will find many open doors to a successful life. But children
from poor families often have just one chance in life, and that is a good school that gives them
an opportunity to develop their potential. Those who miss that boat rarely catch up; in fact, this
report provides compelling data on how subsequent education opportunities tend to reinforce
social disparities that appear early in life.

All of this is well known, and yet in many countries, a student’s or school’s postal code is still the
best predictor for the quality of the education that students acquire. Itis particularly disappointing
that surprisingly little headway has been made towards giving all children an equal chance
to succeed. However, the fact that the impact of social background on educational success
varies greatly across countries shows there is nothing inevitable about disadvantaged students
performing worse than more advantaged students. Results from education systems as different
as Estonia, Hong Kong, Shanghai and Viet Nam show that the poorest students in one region
might score higher than the wealthiest students in another country. Within countries too, there
are many students who succeed despite predicted failure. On average across OECD countries,
more than one in ten disadvantaged students are among the top quarter of achievers in science.

This report looks at these issues in greater depth, and provides valuable lessons for policy that
can be gleaned from the world’s most equitable school systems. A first lesson is to start early,
and promote access to the kind of childhood education and care that can help children acquire
essential social and emotional skills, particularly children from disadvantaged families. Countries
also need to set ambitious goals for and monitor the progress of disadvantaged students, target
additional resources towards disadvantaged students and schools, and reduce the concentration
of disadvantaged students in schools.

The more difficult but no less important policy levers revolve around human resources. This
is about developing teachers’ capacity to identify students’ needs and to manage diversity in
classrooms, to build strong links with parents, and to encourage parents to be more involved in
their child’s education. Teachers can also foster students” well-being and create a positive learning
environment for all students by emphasising the importance of persistence, investing effort and
using appropriate learning strategies, and by encouraging students to support each other, such as
through peer-mentoring programmes.
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Clearly, the most impressive outcome of world-class school systems is that they deliver high-quality
education across the entire school system so that every student benefits from excellent teaching.
Achieving greater equity in education is not only a social-justice imperative, it is also a way
to use resources more efficiently, and to increase the supply of knowledge and skills that fuel
economic growth and promote social cohesion. Not least, how we treat the most vulnerable
students shows who we are as a society.

Al“c'r-ec:r Q‘e—-ct&- {
Andreas Schleicher
Director for Education and Skills
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Executive Summary

Equity in education means that schools and education systems provide equal learning opportunities
to all students. As a result, during their education, students of different socio-economic status,
gender or immigrant and family background achieve similar levels of academic performance
in key cognitive domains, such as reading, mathematics and science, and similar levels of
social and emotional well-being in areas such as life satisfaction, self-confidence and social
integration. Equity does not mean that all students obtain equal education outcomes, but rather
that differences in students’ outcomes are unrelated to their background or to economic and
social circumstances over which students have no control.

As this report shows, there is no country in the world that can yet claim to have entirely eliminated
socio-economic inequalities in education. While some countries and economies that participate
in PISA have managed to build education systems where socio-economic status makes less of
a difference in students’ learning, well-being and post-secondary educational attainment, every
country can do more to improve equity in education.

The report shows that an expansion of access to education, particularly tertiary education,
does not automatically result in greater equity in educational attainment. For that to happen,
disadvantaged students need to benefit as much as or more than advantaged students. In recent
decades, some 41% of adults attained a higher level of education than their parents did, on
average across countries that participated in the Survey of Adult Skills (PIAAC). However, the
children of families with higher levels of education were more likely than the children of families
with lower levels of education to benefit from the expansion of tertiary education.

CONSEQUENCES OF DISADVANTAGE OVER TIME

In all countries and economies that participated in PISA 2015, socio-economic status has a large
influence on students’ performance in science, reading and mathematics. For example, the mean
science score among disadvantaged students was 88 points lower than the mean score among
advantaged students, on average across OECD countries. This gap is equivalent to about three full
years of schooling. However, performance differences between advantaged and disadvantaged
students have narrowed over past PISA cycles, on average across OECD countries and in many
individual countries and economies. This implies that equity, or the lack of it, is not a fixed feature
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of education systems. All countries can reduce the impact of socio-economic status on student
performance, given the right education policies and practices.

An analysis of data for a single cohort of students who participated in the Trends in International
Mathematics and Science Study (TIMSS), PISA and the Survey of Adult Skills (PIAAC) finds that
disparities in performance related to socio-economic status develop early — even among pupils
as young as 10 — and widen throughout students’ lives. On average across 11 OECD countries
with comparable data, about two-thirds of the achievement gap observed at age 15 (PISA) and
more than half of the achievement gap observed among 25-29 year-olds (PIAAC) was already
seen among 10-year-olds (TIMSS).

Longitudinal data for individual students in five countries show that student performance in
PISA is strongly correlated with outcomes in early adulthood. Fifteen-year-old students who
scored in the top quarter in reading are between 38 and 53 percentage points more likely to
complete university than students who scored in the bottom quarter; and students who scored
in the top quarter of reading performance are between 24 and 47 percentage points more likely
than students in the bottom quarter of performance to be working in a job that requires tertiary
education by the age of 25. Furthermore, differences in 15-year-olds’ reading performance
explain between 27% and 43% of the difference in university completion rates between students
with and those without tertiary-educated parents. This suggests that reducing the gaps related
to socio-economic status in what students learn during compulsory schooling could increase
upward educational mobility.

Less household wealth often translates into fewer educational resources, such as books, games
and interactive learning materials in the home. In addition, families with limited income may
not have access to early education if it is not publicly funded. Many disadvantaged students are
concentrated in lower-quality schools. Disadvantaged students attending advantaged schools
score 78 points higher than those attending disadvantaged schools, on average across OECD
countries; disadvantaged students attending schools with an average socio-economic profile
(schools that are neither advantaged nor disadvantaged) score 36 points higher in science than
those attending disadvantaged schools.

But the report also finds that, on average across OECD countries, 11% of disadvantaged students
across OECD countries score in the top quarter of science performance in their own countries
(these students are considered to be “nationally resilient”), 25% score at PISA proficiency
Level 3 or above in science, reading and mathematics (“core-skills resilient”), and 26% are
satisfied with their life, feel socially integrated at school and do not suffer from test anxiety
(“socially and emotionally resilient”). Disadvantaged students who are socially and emotionally
resilient also tend to do better academically. This implies that helping disadvantaged students
develop positive attitudes towards their education can also benefit these students’ academic
development. Academic resilience can also promote social and emotional resilience, creating a
cycle of positive reinforcement.

WHAT THE RESULTS IMPLY FOR POLICY

Countries need to consider creating and strengthening policies and programmes that support
disadvantaged students. For example, countries can promote greater access to early childhood
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education and care, particularly among disadvantaged families, as these programmes both
provide more equitable learning environments and help children acquire essential social and
emotional skills.

Countries can also set ambitious goals for and monitor the progress of disadvantaged
students, target additional resources towards disadvantaged students and schools, and reduce
the concentration of disadvantaged students in particular schools. They can also develop
teachers’ capacity to identify students’ needs and manage diverse classrooms, promote better
communication between parents and teachers, and encourage parents to be more involved in
their child’s education. Teachers and schools can foster students” well-being and create a positive
learning environment for all students by emphasising the importance of persistence, investing
effort and using appropriate learning strategies, and by encouraging students to support each
other, such as through peer-mentoring programmes.

15
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Reader’s Guide

Data underlying the figures
The data referred to in this report are presented in tables available on line and listed in
Annex B.

Three symbols are used to denote missing data:

c There are too few observations or no observation to provide reliable estimates (i.e. there
are fewer than 30 students or fewer than 5 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.

Country coverage
This publication features data on 72 countries and economies, including all 36 OECD
countries and 36 partner countries and economies.

Lithuania acceded to the OECD on 5 July 2018 and was not an OECD member at the time
this publication was prepared. Accordingly, Lithuania is shown as a partner country and is
not included in the OECD average.

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.

Two notes were added to the statistical data related to Cyprus:

Note by Turkey: The information in this document with reference to “Cyprus” relates to
the southern part of the Island. There is no single authority representing both Turkish and
Greek Cypriot people on the Island. Turkey recognises the Turkish Republic of Northern
Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the
United Nations, Turkey shall preserve its position concerning the “Cyprus issue”.

Note by all the European Union Member States of the OECD and the European Union:
The Republic of Cyprus is recognised by all members of the United Nations with the
exception of Turkey. The information in this document relates to the area under the
effective control of the Government of the Republic of Cyprus.

EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY  © OECD 2018
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B-S-J-G (China) refers to the four PISA-participating Chinese provinces of Beijing, Shanghai,
Jiangsu and Guangdong.

FYROM refers to the Former Yugoslav Republic of Macedonia.

For the countries below, when results are based on students’ or school principals’ responses
(see Annex A4 of Volume | [OECD, 2016y;] for more information):

Argentina: Only data for the adjudicated region of Ciudad Auténoma de Buenos Aires
(CABA) are reported in figures and in the text. Results for Argentina are reported in
tables only.

Kazakhstan: Results for Kazakhstan are reported in tables only.

Malaysia: Results for Malaysia are reported in tables only.

International averages

The OECD average corresponds to the arithmetic mean of the respective country
estimates. It was calculated for most indicators presented in this report. For some
indicators, data may not be available for all countries, or specific categories may not
apply. Readers should, therefore, keep in mind that the term “OECD average” refers to
the OECD countries included in the respective comparisons. In cases where data are
not available or do not apply to all sub-categories of a given population or indicator, the
“OECD average” may be consistent within each column of a table but not necessarily
across all columns of a table.

In analyses involving data from multiple years, the OECD average is reported on consistent
sets of OECD countries, and several averages may be reported in the same table. For instance,
the “OECD average-35” refers to the average across all 35 OECD countries, and is reported
as missing if fewer than 35 OECD countries have comparable data; the “OECD average-34”
includes only 34 OECD countries that have non-missing values across all the assessments
for which this average itself is calculated. This restriction allows for valid comparisons of
the OECD average across the same countries over time. As noted previously, Lithuania was
not an OECD member at the time this publication was prepared. Accordingly, Lithuania is
not included in the OECD average.

Rounding figures

Because of rounding, some figures in tables may not add up exactly to the expected 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 0.0 or 0.00 is shown, this does not imply that the standard error is zero,
but that it is smaller than 0.05 or 0.005, respectively.
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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 are enrolled in school and have completed at least 6 years of
formal schooling, regardless of the type of institution in which they are enrolled, whether
they are in full-time or part-time education, whether they attend academic or vocational
programmes, and whether they attend public or private schools or foreign schools within
the country.

Reporting school data

The principals of the schools in which students were assessed provided information on
their schools’ characteristics by completing a school questionnaire. Where responses from
school principals are presented in this publication, they are weighted so that they are
proportionate to the number of 15-year-olds enrolled in the school.

Focusing on statistically significant differences

This report discusses only statistically significant differences or changes (at the 5% level of
significance), unless explicitly stated. These are denoted in darker colours in figures and
in bold font in tables.

Abbreviations used in this report

Dif. Difference

% dif. Percentage-point difference

% pts Percentage points

Score dif. Score-point difference

S.D. Standard deviation

S.E. Standard error

ESCS PISA index of economic, social and cultural status

ISCED International Standard Classification of Education

ISCO International Standard Classification of Occupations

ISEI International Socio-Economic Index of Occupational Status

Categorising students and schools according to their socio-economic profile
PISA classifies students into several categories according to their socio-economic status.
For the purpose of the analyses in this report two different definitions were used. The first
definition (used in Chapters 2 to 4) identifies:

e Socio-economically disadvantaged students as those whose value on the PISA index
of economic, social and cultural status (ESCS) is among the bottom 25% of students
within their country or economy.

* Socio-economically advantaged students as those whose ESCS is among the top 25%
of students within their country or economy.
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The same logic is employed for the socio-economic profile of schools:

* Socio-economically disadvantaged schools are schools in the bottom 25% of the
national distribution of the school-level ESCS index, which is calculated as the average
ESCS index among students in a school.

* Socio-economically advantaged schools are schools in the top 25% of the national
distribution of the school-level ESCS index.

In some analyses included in this report (as in the sections “Genesis and growth of the
achievement gap during students’ lives” and “Equity in the attainment of upper secondary
and tertiary education” in Chapter 2; and throughout Chapter 5), alternative definitions
were used to identify advantaged and disadvantaged students. Socio-economic status in
these analyses is measured by parents” education or by the number of books at home:

e Socio-economically disadvantaged students are those with fewer than 100 books in
their home/whose parents did not complete tertiary education.

® Socio-economically advantaged students are those with more than 100 books in their
home/with at least one parent who completed tertiary education.

The definitions of the socio-economic profiles of schools in Chapter 5 are related to the
socio-economic status of students:

e Disadvantaged schools are those where the share of students with tertiary-educated
parents is in the bottom quarter of the national distribution.

¢ Advantaged schools are those where the share of students with tertiary-educated parents
is in the top quarter of the national distribution.

Further documentation

For further information on the PISA assessment instruments and the methods used in PISA,
see the PISA 2015 Technical Report (OECD, 2017 ).

Statlinks

This report uses the OECD StatLinks service. Below each table and chart is a URL leading
to a corresponding Excel™ workbook containing the underlying data. These urls are stable
and will remain unchanged over time. In addition, readers of the e-books will be able to
click directly on these links and the workbook will open in a separate window, if their
Internet browser is open and running.

Reference
OECD (2017), PISA 2015 Technical Report, OECD Publishing, Paris, [2]
http://www.oecd.org/pisa/data/2015-technical-report/.

OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in Education, PISA, OECD [1]
Publishing, Paris, http://dx.doi.org/10.1787/9789264266490-en.
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Overview and policy implications

This chapter provides the context and purpose of the report, a summary
of the key findings, and implications for the design and implementation of
policies and practices aimed at improving equity in education.

Notes regarding Cyprus

Note by Turkey: The information in this document with reference to “Cyprus” relates to the southern part of the Island.
There is no single authority representing both Turkish and Greek Cypriot people on the Island. Turkey recognises the
Turkish Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the
United Nations, Turkey shall preserve its position concerning the “Cyprus issue”.

Note by all the European Union Member States of the OECD and the European Union: The Republic of Cyprus is
recognized by all members of the United Nations with the exception of Turkey. The information in this document relates
to the area under the effective control of the Government of the Republic of Cyprus.

A note regarding the Russian Federation concerning Survey of Adult Skills (PIAAC) data

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 can be found
in the Technical Report of the Survey of Adult Skills (OECD, 2016)).

A 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.

A note regarding Lithuania

Lithuania was not an OECD member at the time of preparation of this publication. Accordingly, Lithuania is shown as a
partner country and is not included in the OECD average.

This document, as well as any data and map included herein, are without prejudice to the status of or sovereignty over
any territory, to the delimitation of international frontiers and boundaries and to the name of any territory, city or area.
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EQUITY IN EDUCATION AND SOCIAL MOBILITY

Equity in education means that schools and education systems provide equal learning
opportunities to all students. As a result, students of different socio-economic status, gender
or immigrant and family background achieve similar levels of academic performance in key
cognitive domains, such as reading, mathematics and science, and similar levels of social and
emotional well-being in areas such as life satisfaction, self-confidence and social integration,
during their education. Equity does not mean that all students obtain equal education outcomes,
but rather that differences in students’ outcomes are unrelated to their background or to
economic and social circumstances over which the students have no control. Equity in education
also demands that students from different backgrounds are equally likely to earn desirable
post-secondary education credentials, such as university degrees, that will make it easier for them
to succeed in the labour market and to realise their goals as adult members of society.

Equity is a fundamental value and guiding principle of education policy, but it is not necessarily
actualised in education systems around the world. A strong normative commitment to equity was
already evident in the origins of modern education in the 19th century, when early advocates of
public schooling imagined that public education would become society’s “great equaliser” of
opportunities and conditions (Mann, 1957,)). Today, the international community is committed
to the right to education, which was first established in Article 26 of the Universal Declaration
of Human Rights of 1948 and is now mandated in national legislation (UNESCO, 2000)).
Equity in education is also a specific target of the Sustainable Development Goals set by the
United Nations in 2015 (UNESCQO, 20154).

However, as this report shows, there is no country in the world that can yet claim to have entirely
eliminated socio-economic inequalities in education. While some countries and economies
that participate in PISA have managed to build education systems where socio-economic status
makes less of a difference in students’ learning, well-being and post-secondary educational
attainment, every country can do more to improve equity in education.

Given the sharp increase in economic inequality in recent years, improving equity in education
is even more urgent today than in previous decades. Income inequality among OECD countries
today is at its highest level since the 1980s (OECD, 20155; OECD, 2011), and the economic
recovery observed since 2010 has not reversed this trend (OECD, 2016). As a result, countries
are increasingly concerned about the potentially harmful consequences of growing economic
inequality for social and educational mobility.

Indeed, much empirical research finds that countries with higher levels of income inequality
tend to show lower levels of social mobility across generations, with more egalitarian
Scandinavian countries having higher levels of social mobility than more unequal countries,
such as Italy, the United Kingdom and the United States (Corak, 2013s; Blanden, 2013 9;
Solon, 200210; Torche, 2015p1). In Latin American countries, income inequality is
considerably greater, and social mobility is considerably less prevalent than in most OECD
countries (Torche, 201412)). These studies, which are based on cross-sectional measures or on
historical data, are descriptive in nature and do not establish causal effects; still, the results
they provide are troubling.
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Research on the mechanisms through which income inequality influences social mobility reveals
that greater income inequality limits education opportunities for talented yet underprivileged
individuals (Lee and Lee, 2018 3). In societies with higher income inequality, socio-economically
disadvantaged youth tend to perceive smaller-than-actual returns to investing in further education
(Kearney and Levine, 201614). In addition, the actual increase in earnings associated with a four-
year university degree (relative to a high school degree) is found to be significantly smaller for
disadvantaged than for advantaged youth in such circumstances (Bartik and Hershbein, 20185)).
Therefore, rising inequality might not only affect social mobility, but also equity in education.

Social and educational mobility are important because they indicate the equality of opportunity
in a society. Social mobility refers to a change in the economic, social or cultural status of
individuals between their childhood (when this status is determined, largely, by their parents’
background) and their adult life (Torche, 201511, Hout and DiPrete, 20061¢)). Upward social
mobility occurs when students born into socio-economically disadvantaged families end up, as
adults, in positions of higher status than those of their parents. Social mobility is more prevalent
when the socio-economic status of parents is weakly associated with that of their adult children.
Inversely, mobility is less prevalent when adults” socio-economic status is more related to their
parents’ position in society and less to individual talent and effort.

The principle that everybody has a fair chance at improving his or her life is at the heart of
democratic political and economic institutions. In this context, schools and education systems
can offer more opportunities for children and young people born into disadvantaged families
to move up the socio-economic ladder. Better education outcomes correlate strongly with
higher socio-economic status in adulthood (Hout, 2012;7). In particular, the economic returns
to earning a university degree are high, even as access to tertiary education is expanding
(OECD, 2017/15). As this report shows, high performance and well-being among disadvantaged
15-year-old students is a strong predictor of success in higher education and work later on.

However, the extent to which education promotes social mobility varies across countries. In
contexts where success in education remains strongly linked to family background rather than to
students’ own talent and attitudes, education may not promote socio-economic mobility; rather, it
may simply reproduce pre-existing inequalities across generations, as critical theories of education
would predict (Bourdieu, 201819; Bowles and Gintis, 200250)). In contrast, education policies
that focus on equity can be among the most potent levers to reduce income disparities and foster
upward social mobility over the long term (Brueckner, Dabla-Norris and Gradstein, 2014 p1)).

There are some signs that countries are moving in the direction of greater equity. For example,
the level of educational attainment increased worldwide during the past few decades (Barro
and Lee, 20135)). Among OECD countries, the expansion of access to tertiary education has
been particularly significant. However, participation in education continues to be related to
socio-economic background (Pfeffer, 2008,3; Hout and DiPrete, 2006,1¢)), and improvements
in educational attainment have ambiguous effects on income inequality if not accompanied by
improvements in equity in education (Lee and Lee, 201813; World Bank, 20184). At the same
time, PISA results show that many school systems became more equitable over the past ten years
and, in many countries, progress in equity was a reflection of improvements in performance
among the most disadvantaged students (OECD, 2017 53)).
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This report examines how successful today’s schools are at counterbalancing the forces that
perpetuate existing inequalities in society. It identifies the education policies and practices
that promote educational equity and social mobility. The report finds that improving equity in
education is consistent with, and a necessary step towards, the goal of enhancing social mobility.

KEY FINDINGS

Overall educational attainment is rising, but inequity in the completion

of tertiary education persists over time within countries.

An analysis of education trends reveals that, around the world, educational attainment and
access to education have greatly improved over the past half-century. Regardless of their average
level of income, most countries can celebrate the fact that younger people are attaining higher
levels of education than their parents and grandparents, on average. Yet, while it was hoped that
such an achievement would translate into more equitable societies, this has not necessarily been
the case. Disparities in educational attainment persist between adults from different countries
and socio-economic backgrounds. Education has expanded faster in wealthier countries,
resulting in larger absolute gaps in attainment between adults living in the richest countries
(where the average number of years of schooling completed is 12) and those in the poorest
countries (where the average number of years of schooling completed is 5). Less of a difference
is observed between high-income and upper-middle-income countries; the gap of about two
years of schooling completed between these two groups of countries has remained more or less
stable over time (Figure 2.10).

Inequalities in attainment trends, related to socio-economic status, are also observed within
countries. Data from the countries that participated in the Survey of Adult Skills, a product of
the OECD Programme for the International Assessment of Adult Competencies (PIAAC), reveal
that the probability of completing tertiary education among adults with low-educated parents
(i.e. those who did not complete upper secondary education) grew from 18% to 24% between the
generation born in the mid-1940s to 1950s, and that born in the mid-1970s to 1980s. For adults
with highly educated parents (i.e. those who completed tertiary education), this probability grew
from 61% to 69% (Figure 2.16). This suggests that equity in attainment has decreased moderately
or remained stable over time, as the difference in the probability of completing tertiary education
between adults with highly educated parents and those with low-educated parents grew from
43 to 45 percentage points over the past half-century, on average across the 33 countries that
participated in PIAAC.

However, certain countries show notable gains in equity over the same period. In Singapore,
equity has improved markedly over time. Among the oldest cohort, those with highly educated
parents were 55 percentage points more likely to complete tertiary education than those with
low-educated parents; yet among the youngest cohort, those with highly educated parents were
only 36 percentage points more likely than those with low-educated parents to complete that
level of education. The United States and Germany also showed moderate improvements over
the period. In the United States, the difference in the probability of completing tertiary education
between these two groups fell from 50 to 48 percentage points; in Germany, the difference
dropped from 45 to 43 percentage points (Figure 2.17).
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Yet there are also a number of countries where equity has declined over time. In the Czech
Republic, the disparity in the attainment of tertiary education between adults with highly
educated parents and those with low-educated parents increased from 47 to 57 percentage
points over the period; in Italy, the difference increased from 52 to 60 percentage points; and in
Chile, the difference increased from 49 to 54 percentage points (Figure 2.17).

Some 41% of adults between the ages of 26 and 65 experienced upward mobility, meaning
that they attained a higher level of education than their parents, on average across countries
that participated in the Survey of Adult Skills (PIAAC) (Figure 1.3). In most PIAAC-participating
countries, upward educational mobility was less prevalent among members of younger cohorts
than of older cohorts (Figure 1.3). Most countries follow an inverted U-shaped trajectory
of upward mobility, which is largely dependent on the timing of the country’s expansion of
education. Significant expansion often results in substantial absolute upward mobility, as average
education levels within a population rise, and large shares of the population more easily surpass
their parents’ educational attainment. However, as the average level of education within a
population increases, upward educational mobility becomes less prevalent. This is observed in
many developed nations, where larger shares of the population are now secondary- and tertiary-
educated, and therefore smaller shares of subsequent generations can be considered as upwardly
mobile. If these trends continue, future generations will be less likely to experience upward
mobility than today’s adults.

These findings show that expansion of access to education does not automatically result in greater
equity in educational attainment. Educational expansion opens opportunities for education
to more students. Who these new students are, however, can determine whether expansion
improves equity. For expansion to result in greater equity, disadvantaged students need to benefit
as much as or more than advantaged students. Findings show that, in recent decades, the children
of families with higher levels of education were more likely than the children of families with
lower levels of education to benefit from educational expansion. Previous studies suggest that,
unless special policies are put into place to assist disadvantaged students in accessing tertiary
education, wealthy and middle-class families will maintain their relative advantage (Raftery
and Hout, 19935¢)). It remains to be seen whether, once the proportion of socio-economically
advantaged students completing tertiary education plateaus, disadvantaged students will enrol
in tertiary education in larger numbers. It will also be important to monitor whether new kinds
of inequalities in post-secondary education become more prominent (Bar Haim and Shavit,
201327; Gerber and Cheung, 2008)5s)).

These findings also suggest that countries cannot rely solely on expanding access to increase
educational mobility or to improve equity in the completion of tertiary education. Because gaps
related to socio-economic status appear early, countries must consider ways to equalise learning
opportunities during early childhood and adolescence in order to see greater improvements in
educational and social mobility. Disparities in tertiary attainment build upon earlier disparities
in learning, which stem from differences in school quality throughout compulsory education. In
other words, equality of opportunities in education should not be measured just by the level of
education people reach, but by the quality of education that students receive, and ultimately by
what students learn and are able to do with what they learn in real-life contexts.
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In addition to comparing educational attainment across different generations measured at a single
pointin time, this report also uses longitudinal data to analyse how disadvantaged and advantaged
students who sat the PISA test progress in their education and transition into the labour market.
The report shows that, among the five high-income OECD countries with available longitudinal
data, adults with tertiary-educated parents are between 17 and 30 percentage points more likely
to complete university, and between 7 and 20 percentage points more likely to obtain a skilled
job than their peers whose parents had not attained a tertiary education (Figures 1.4 and 1.5).
It also shows that differences in 15-year-olds’ reading performance explain between 27% and
43% of the difference in university completion rates between advantaged and disadvantaged
students (Figure 5.4), which suggests that reducing the socio-economic gaps in what students
learn during compulsory schooling could increase educational mobility.

Thus the relationship between equity in education and social mobility must be better
understood, particularly in a time of increasing income inequality. Unequal access to quality
education can severely limit opportunities for disadvantaged students to move up the social
ladder. More inclusive education — with equitable education opportunities for all — could be
the basis of inclusive growth (UNICEF, 20159)).

Performance gaps related to students’ socio-economic status narrowed
across PISA cycles in certain countries.

In all countries and economies that participated in PISA 2015, socio-economic status has a large
influence on students’ performance in science, reading and mathematics. On average across
OECD countries, the mean PISA science score among disadvantaged students was 452 points,
while among advantaged students it was 540 points (Table 2.1). This gap of 88 points represents
the equivalent of about three full years of schooling.

Equity in education can also be measured by the so-called “socio-economic gradient”,
which describes how well students’ performance can be predicted based solely on their
socio-economic status. In PISA 2015, about 13% of the variation in students’ science
performance was accounted for by students’ socio-economic status, on average across
OECD countries. In the countries and economies with the highest levels of equity in science
performance, such as Algeria, Hong Kong (China), Iceland, Macao (China), Qatar and the
United Arab Emirates, less than 5% of the variation in science performance is so accounted for,
but in Ciudad Auténoma de Buenos Aires (Argentina) (hereafter “CABA [Argentinal”), France,
Hungary, Luxembourg and Peru, 20% or more of students’ achievement can be accounted for
by students’ socio-economic status alone (Figure 1.1). The strength of the relationship between
socio-economic status and performance in reading and mathematics is similar to that observed
in science.

If education systems around the world were to deliver truly equitable opportunities for all
students to succeed in school, no differences in student performance related to socio-economic
status would be found.

The good news, however, is that these differences have narrowed over PISA cycles, on average,
across OECD countries and in many individual countries and economies.
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Figure 1.1 [1/2] = Equity in cognitive achievement
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1. Socio-economically disadvantaged students are those whose values on the PISA index of economic, social and cultural
status are among the bottom 25% within their country or economy.

2. Refers to disadvantaged students who score in the top quarter of science performance in their own country/economy.
3. Refers to disadvantaged students who score at proficiency Level 3 or above in science, reading and mathematics.

4. Standardised scores in TIMSS 1995, PISA 2000 and PIAAC. To allow for comparability among the studies, the scores of each
study were transformed into standardised scores using the means and standard deviations for each country in each study.

5. Only England is considered for the analysis of disparities in numeracy at age 25-29 (PIAAC) (last two columns).
6. See notes at the beginning of the chapter.
Note: Values that are statistically significant are indicated in bold.

Sources: IEA, TIMSS dataset. OECD, PIAAC dataset. OECD, PISA 2000, 2006 and 2015 Databases, Tables 2.2, 2.5, 3.3, 3.5, 4.1,
and 4.5.
StatLink =P https://doi.org/10.1787/888933830063
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Figure 1.1 [2/2] = Equity in cognitive achievement
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1. Socio-economically disadvantaged students are those whose values on the PISA index of economic, social and cultural
status are among the bottom 25% within their country or economy.

2. Refers to disadvantaged students who score in the top quarter of science performance in their own country/economy.

3. Refers to disadvantaged students who score at proficiency Level 3 or above in science, reading and mathematics.

4. Standardised scores in TIMSS 1995, PISA 2000 and PIAAC. To allow for comparability among the studies, the scores of each
study were transformed into standardised scores using the means and standard deviations for each country in each study.

5. Only England is considered for the analysis of disparities in numeracy at age 25-29 (PIAAC) (last two columns).

6. See notes at the beginning of the chapter.

Note: Values that are statistically significant are indicated in bold.

Sources: IEA, TIMSS dataset. OECD, PIAAC dataset. OECD, PISA 2000, 2006 and 2015 Databases, Tables 2.2, 2.5, 3.3, 3.5,

4.1, and 4.5.
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Between 2006 and 2015, equity related to science performance improved in 11 countries and
economies that participated in PISA in both of those years: Brazil, Bulgaria, Chile, Denmark, Germany,
Iceland, Mexico, Montenegro, Slovenia, Thailand and the United States. On average across OECD
countries, in 2006, 14.4% of the variation in students’ science performance was explained by students’
socio-economic status, whereas in PISA 2015, 12.9% of the variation was so explained (Figure 1.1).

Similarly, between 2000 and 2015, equity related to reading performance improved in 11 out of
35 countries and economies with comparable data: Australia, Brazil, Canada, Chile, Denmark,
the Former Yugoslav Republic of Macedonia (hereafter “FYROM”), Germany, Israel, Mexico,
Switzerland and the United States. On average across OECD countries, in PISA 2000, 14.3%
of the variation in student performance in reading was accounted for by differences in students’
socio-economic status; in PISA 2015, 11.9% of the variation was so explained (Figure 2.4).

Equity related to mathematics achievement also improved over PISA cycles. On average across
OECD countries, between 2003 and 2015 the percentage of variation in mathematics performance
accounted for by socio-economic status decreased by 3.7 percentage points (from 16.9% in 2003
to 13.1% in 2015). During this period, 15 out of 38 countries with comparable data improved
equity related to mathematics performance: Belgium, Denmark, Germany, Greece, Italy, Mexico,
the Netherlands, New Zealand, Poland, Portugal, the Russian Federation (hereafter “Russia”), the
Slovak Republic, Switzerland, Turkey and the United States (Figure 2.5).

The fact that equity related to student performance has improved shows that equity is not a fixed
feature of education systems. Equity can improve, and over relatively short periods of time. Countries
as diverse as Chile, Denmark, Germany, Mexico, Montenegro, Slovenia and the United States have
improved equity in education in all three cognitive domains assessed in PISA (science, reading and
mathematics). This diversity suggests that all countries can reduce the influence of socio-economic
status on student performance, given the right education policies and practices.

These findings do not imply that all inequalities in student performance have narrowed. Gender
and immigrant background, for example, are also significant sources of inequality in education
opportunities, and the strength of their association with performance over time has been studied
separately (OECD, 2016)).

Trends in equity in performance may offer insights into what can be expected for future generations.
In education systems with greater equity in student performance, more disadvantaged students
perform among the best students in their own country (national resilience). According to the findings
on transition to higher education in this report, this might allow larger shares of disadvantaged
students to enter and complete tertiary education. For this reason, improvements in equity in
performance observed among students born between 1985 (in PISA 2000) and 2000 (in PISA 2015)
may well translate into more equitable tertiary education attainment. However, in this report, the
analysis of trends in attainment is based on PIAAC data for adults born between 1945 and 1989,
which captures an earlier cohort than the analysis measuring trends in equity in performance.

In some countries the association between socio-economic status

and academic performance did not weaken over the past decade.

Equity related to science performance decreased only in Qatar between PISA 2006 and
PISA 2015, and no changes were observed in 40 countries and economies that participated in
both PISA cycles (Figure 1.1).
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Equity related to reading performance decreased in Belgium between PISA 2000 and PISA 2015,
and no changes were observed in 23 countries that participated in both cycles (Figure 2.4).

Equity related to mathematics performance decreased in Indonesia, where the variation in
performance accounted for by students’ socio-economic status increased by 9.8 percentage
points, from 6.3% in 2003 to 16.1% in 2015. In 22 countries that participated in both cycles
(PISA 2003 and 2015), no changes were observed (Figure 2.5).

Disparities in performance related to socio-economic status develop

early and widen throughout students’ lives.

Based on data from the Trends in International Mathematics and Science Study (TIMSS), PISA and
PIAAC, the analysis shows that differences in performance related to socio-economic status not only
take root at an early age, but also are significant by the age of 10. On average among 15 year-olds
across the 12 OECD countries with comparable data, more than two-thirds of the gap in mathematics
scores associated with having more books at home was already observed at age 10. About half of this
achievement gap among 25-29 year-olds was seen even among 10-year-olds (Figure 1.1, Figure 2.6).

The socio-economic gap in mathematics performance among 10-year-olds (as measured by
TIMSS), was largest in England, Korea, New Zealand and the United States; it was about average
in Australia, Austria, the Czech Republic, Ireland, Norway and the Netherlands; and it was
smallest in Canada and Greece (Figure 1.1, Figure 2.6).

PISA results revealed that the achievement gap had grown, relative to that observed in the TIMSS
assessment, in 7 out of the 12 countries under study. The gap in mathematics achievement among
15-year-old students (as measured by PISA) grew the most in Canada, the Czech Republic,
Greece and the Netherlands; and it grew an average amount in Australia, Ireland and the United
States (Figure 1.1, Figure 2.6).

By early adulthood (ages 25 to 29), inequity in mathematics achievement had become even
greater. The standardised socio-economic gap in numeracy, as measured by the Survey of Adult
Skills (PIAAC), grew, relative to the gap observed in TIMSS, in five out of the 12 countries. Growth
in the gap was largest in Canada, England and the Netherlands, and smallest in Australia and
Norway (Figure 1.1, Figure 2.6).

The evolution of disparities in performance from childhood to early adulthood offers three key lessons.
First, evidence of large differences early on suggests that initial learning and development are largely
influenced by factors related to family background and early environments, including early education
and primary schooling. Second, the evolution of these inequalities, particularly between primary
and secondary school, underscores the crucial role that schools, teachers, and education policies
and practices can play in narrowing the gaps and equalising opportunities for all students. Third, a
number of countries have unique profiles that do not fit into the average patterns. Notable trends
are found in Korea, for example, where inequalities in achievement narrow considerably between
adolescence and early adulthood; in Canada, where performance inequalities during childhood (at
age 10) are smaller than those observed in other countries; and in England, where inequalities in
performance grow markedly between adolescence and early adulthood. Further research into these
cases might provide greater insights into the mechanisms through which inequalities in education
take root and evolve, and help in the development of more effective policies.
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Performance at age 15 is a strong predictor of higher education

and early career outcomes.

Across the five countries included in the longitudinal analyses, student performance in PISA is
strongly correlated with outcomes in early adulthood. Fifteen-year-old students who score in the
top quarter in reading are between 38 and 53 percentage points more likely to complete university
than students who score in the bottom quarter. Differences in 15-year-olds’ reading performance
explain between 27% and 43% of the difference in university completion rates between advantaged
and disadvantaged students, suggesting that reducing socio-economic differences in what students
learn during compulsory schooling could increase educational mobility (Figure 1.4).

In addition to furthering education, performance at age 15 is also linked to opportunities for
skilled employment. Students who score in the top quarter of reading performance are between
24 and 47 percentage points more likely than students in the bottom quarter of performance to
be working in a job that requires tertiary education by the age of 25. These results imply that
performance during secondary school matters not only for later educational attainment, but also
for shaping opportunities in the labour market during early adulthood (Figure 1.5).

Some disadvantaged students perform as well as their top-performing
national peers or reach good levels of performance in core subjects.
Academic resilience, as defined in PISA, is the capacity of disadvantaged students to achieve
higher levels of performance than would be predicted by their family background. This report
distinguishes between different types of academic resilience to capture the notion that resilience
goes beyond excellence in a single subject as measured in international comparisons. Resilience
is considered using a national perspective, by comparing disadvantaged students with the
best-performing students in their own countries, and also using a “core-skills” perspective, by
considering the achievement of good levels of performance in science, reading and mathematics.

Some 11% of disadvantaged students across OECD countries are “nationally resilient” — meaning
that they score in the top quarter of science performance in their own countries. National
resilience is more prevalent in countries and economies with greater equity in education. Algeria,
Hong Kong (China), Iceland, Kosovo, Macao (China) and Montenegro have the largest shares
of nationally resilient students, while top-performing countries and economies Singapore and
Beijing-Shanghai-Jiangsu-Guangdong (China) (hereafter “B-S-J-G [China]”) have some of the
smallest shares of nationally resilient students (Figure 1.1).

On average across OECD countries, 25% of disadvantaged students are “core-skills resilient”,
meaning that they score at PISA proficiency Level 3 or above in science, reading and
mathematics. This type of academic resilience is more prevalent in countries with higher
average performance. In Hong Kong (China) and Macao (China), more than half of all
disadvantaged students are core-skills resilient.

School characteristics and students’ attitudes and behaviours towards school tend to be more
strongly associated with academic resilience than students’ demographic background. The share
of nationally and core-skills resilient students is greater in schools with a better disciplinary
climate, and among students who do not skip school and who have greater motivation to achieve,
on average across OECD countries.

EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY  © OECD 2018

31




OVERVIEW AND POLICY IMPLICATIONS |

32

Disadvantaged students express less psychological well-being

than advantaged students, even when they perform similarly in PISA.
Disadvantaged students tend to express less psychological well-being than advantaged students.
One indicator of psychological well-being measured in PISA is students’ self-efficacy in science:
how much students believe in their own capacity to perform tasks similar to those included in the
PISA science assessment. The level of science self-efficacy was higher among more advantaged
students in each of the 53 countries and economies that participated in both PISA 2006 and
PISA 2015 (Figure 1.2). Furthermore, in nearly every country and economy that participated in
PISA 2015, advantaged students were more confident in their ability to solve science problems
than disadvantaged students, even when comparing students whose science knowledge and
skills are demonstrably similar (Table 2.9).

On average across OECD countries and in 33 countries and economies with comparable data,
the disparities in students’ science self-efficacy related to socio-economic status did not change
in magnitude between PISA 2006 and PISA 2015 (Figure 2.8).

Students’ career expectations reflect their psychological well-being. Positive expectations
for the future signal high self-esteem and effective coping mechanisms. In every country and
economy that participated in PISA 2015, socio-economically advantaged students expected
to be employed in occupations of higher social status than disadvantaged students (as
measured by the International Socio-economic Index of Occupational Status [Ganzeboom
and Treiman, 2003 31)]) (Figure 1.2). In all OECD countries, differences in career expectations
related to socio-economic status were significant, even after accounting for students’
performance in science (in Israel, the difference is not significant after accounting for
performance) (Table 2.11).

These differences in career expectations were larger in PISA 2006 than in PISA 2015, on average
across OECD countries and in 18 of the 51 countries and economies with comparable data.
Disparities in career expectations related to socio-economic status have narrowed over time as
the share of disadvantaged students who expect to work in a high-status career grew by more
than the share of advantaged students with similar career expectations. By contrast, the gap in
expectations related to socio-economic status was wider in 2015 than in 2006 in 14 countries
(Figure 2.9).

Socio-economic disparities in students’ social well-being are small.

Students’ social well-being is measured by examining students’ sense of belonging at school: the
extent to which students feel accepted by and connected to their peers, and part of the school
community. Students from socio-economically advantaged families enjoy a stronger sense of
belonging at school than disadvantaged students (Figure 1.2). However, the disparity between
the two groups of students is not large because most disadvantaged students feel they belong
at school. In PISA 2015, on average across OECD countries, 77% of advantaged students and
69% of disadvantaged students reported that they feel they belong at school (Table 2.6). In most
countries, differences in sense of belonging at school related to socio-economic status disappear
once student performance is taken into account (Table 2.7).
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Figure 1.2 [1/2] = Equity in student well-being

[ Countries/feconomies with higher values than the OECD average
[ Countries/feconomies with values not statistically different from the OECD average
I Countries/economies with lower values than the OECD average
Difference between socio-economically Socially and
advantaged and disadvantaged students in... emotionally
...index of science ...career ...sense of belonging res‘;hentl
self-efficacy’ expectations® at school® ELCEnE
Index dif. Index dif. % dif. %
OECD average 0.60 50.2 7.7 26.2
a [Australia 0.73 50.6 13.2 m
&_" Austria 0.84 55.4 7.5 27.9
Q Belgium 0.72 53.0 13.2 26.3
Canada 0.72 46.3 15.0 m
Chile 0.49 41.0 3.9
Czech Republic 0.52 58.1 10.2 29.8
Denmark 0.77 51.4 13.6 m
Estonia 0.54 51.3 9.3 29.4
Finland 0.63 58.9 7.2 38.6
France 0.75 55.6 12.9 30.8
Germany 0.56 55.5 5.7 36.0
Greece 0.51 46.3 2.9
Hungary 0.39 57.2 8.5 24.6
Iceland 0.80 45.9 7.5 30.4
Ireland 0.75 47.2 8.2 24.8
Israel 0.46 41.8 m m
Italy 0.46 52.8 4.2 15.6
Japan 0.58 49.9 6.1 19.6
Korea 0.69 44.0 12.8 25.5
Latvia 0.47 54.0 3.2 32.6
Luxembourg 0.76 54.7 17.4 25.8
Mexico 0.23 37.2 1.6
Netherlands 0.53 53.7 5.3
New Zealand 0.74 47.3 13.1
Norway 0.63 49.5 8.6
Poland 0.53 56.3 7.2
Portugal 0.66 46.6 1.6
Slovak Republic 0.60 56.3 7.7
Slovenia 0.60 51.3 0.8
Spain 0.64 47.3 2.4
Sweden 0.69 54.4 8.3 m
Switzerland 0.56 54.7 4.1 43.2
Turkey 0.26 42.5 1.5
United Kingdom 0.61 44.8 9.3
United States 0.65 43.3 8.3

1. In PISA 2015, students were asked to rate how they would perform on different science tasks, using a four-point scale
with the answers: “I could do this easily”; “I could do this with a bit of effort”; “I would struggle to do this on my own”;
and “I couldn’t do this”. This index was scaled using the IRT scaling model. The higher the value, the greater the level of
science self-efficacy.

2.In PISA 2015, students were asked “What kind of job do you expect to have when you are about 30 years old?” This was
an open question and responses were coded to four-digit ISCO (International Standard Classification of Occupations) codes,
and then mapped to the ISEI (International Socio-Economic Index of occupational status) index (Ganzeboom and Treiman,
2003). Higher scores in the ISEIl index indicate higher occupational status.

3. Refers to the percentage of students who feel they belong at school.

4. Refers to disadvantaged students who are satisfied with their life, feel socially integrated at school and do not suffer from
test anxiety.

5. See notes at the beginning of the chapter.

Note: Values that are statistically significant are indicated in bold.

Source: OECD, PISA 2015 Database, Tables 2.6, 2.8, 2.10 and 3.9a.

StatLink 5= https://doi.org/10.1787/888933830082
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Figure 1.2 [2/2] = Equity in student well-being

[ Countries/economies with higher values than the OECD average
[ Countries/economies with values not statistically different from the OECD average
[ Countries/economies with lower values than the OECD average
Difference between socio-economically Socially and
advantaged and disadvantaged students in... emotionally
...index of science ...career ...sense of belonging rest;llent“
self-efficacy’ expectations? at school® students
Index dif. Index dif. % dif.
___OECD average 0.60 50.2 7.7
4 Albania 0.47 51.0 -2.3
g Algeria 0.39 41.9 -0.4
< [Brazil 0.55 40.2 6.9
& [B-5-J-G (China) 0.69 48.6 2.1
Bulgaria 0.51 51.1 -1.0
CABA (Argentina) 0.73 33.7 3.6
Colombia 0.16 39.1 -0.6
Costa Rica 0.35 39.4 1.7
Croatia 0.67 57.2 0.6
Cyprus’® 0.50 47.3 3.2
Dominican Republic 0.00 37.0 10.2
FYROM 0.56 49.7 -0.1
Georgia 0.51 40.1 -10.5
Hong Kong (China) 0.48 41.8 7.4
Indonesia 0.35 46.0 1.7
Jordan 0.39 41.4 -0.6
Kosovo 0.37 42.1 -0.4
Lebanon 0.43 34.8 3.2
Lithuania 0.53 52.3 13.7
Macao (China) 0.54 44.1 14.9
Malta 0.91 46.5 6.4
Moldova 0.48 55.9 -8.5
Montenegro 0.30 47.8 -5.4
Peru 0.16 42.2 -12.9
Qatar 0.36 39.1 3.4
Romania 0.24 58.3 -6.9
Russia 0.67 46.0 1.4
Singapore 0.80 32.5 10.4
Chinese Taipei 0.80 50.8 2.1
Thailand 0.11 46.0 2.4
Trinidad and Tobago 0.56 44.0 1.3
Tunisia 0.25 44.1 0.6
United Arab Emirates 0.41 38.2 -0.5
Uruguay 0.44 47.2 5.8
Viet Nam 0.40 48.4 -1.0

1. In PISA 2015, students were asked to rate how they would perform on different science tasks, using a four-point scale
with the answers: “I could do this easily”; “I could do this with a bit of effort”; “I would struggle to do this on my own”;
and “I couldn’t do this”. This index was scaled using the IRT scaling model. The higher the value, the greater the level of
science self-efficacy.

2.In PISA 2015, students were asked “What kind of job do you expect to have when you are about 30 years old?” This was
an open question and responses were coded to four-digit ISCO (International Standard Classification of Occupations) codes,
and then mapped to the ISEI (International Socio-Economic Index of occupational status) index (Ganzeboom and Treiman,
2003). Higher scores in the ISEIl index indicate higher occupational status.

3. Refers to the percentage of students who feel they belong at school.

4. Refers to disadvantaged students who are satisfied with their life, feel socially integrated at school and do not suffer from
test anxiety.

5. See notes at the beginning of the chapter.

Note: Values that are statistically significant are indicated in bold.

Source: OECD, PISA 2015 Database, Tables 2.6, 2.8, 2.10 and 3.9a.

StatLink =P https://doi.org/10.1787/888933830082
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Figure 1.3 = Equity in educational attainment
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PIAAC average 21.2 17.6 30.0 41.1 42.9 34.7 11.1
Q |Australia 25.4 22.1 24.7 40.9 43.5 36.4 5.9
&-j Austria 10.1 8.2 C 28.9 29.4 22.7 7.0
Q Belgium 21.7 15.8 24.0 46.9 48.0 35.8 9.0
Canada 36.7 32.8 39.1 42.1 51.7 28.2 4.5
Chile 13.7 15.0 17.4 38.2 33.4 37.0 13.1
Czech Republic 3.6 6.2 C 223 25.4 19.6 34.1
Denmark 27.3 23.2 33.0 36.5 43.5 28.2 5.2
England 229 20.0 23.0 39.0 40.4 33.4 9.3
Estonia 26.4 26.3 c 41.5 56.7 22.8 4.5
Finland 34.1 26.2 35.2 55.4 61.1 38.4 3.6
France 16.9 11.3 24.2 45.2 41.2 41.3 13.6
Germany 14.9 c [ 24.4 33.2 20.5 7.9
Greece 17.4 13.3 22.2 47.5 40.2 47.4 9.2
Ireland 21.3 12.1 33.3 44.6 35.6 44.4 8.4
Israel 31.5 31.8 30.9 40.1 51.7 29.6 6.8
Italy 6.7 4.8 10.2 34.2 22.6 46.1 24.9
Japan 23.8 16.6 C 41.3 47.5 26.9 9.1
Korea 27.2 11.2 53.1 56.9 35.8 61.8 8.2
Netherlands 22.6 17.7 27.1 41.9 39.1 37.4 5.9
Northern Ireland 19.1 15.5 18.5 39.1 37.2 36.8 9.8
New Zealand 39.2 39.4 42.3 40.0 46.5 32.3 3.4
Norway 25.2 21.7 34.2 34.9 41.7 23.2 5.3
Poland 9.1 8.6 C 441 53.0 36.9 26.8
Slovak Republic 6.1 6.2 c 33.4 42.6 24.0 29.2
Slovenia 9.3 5.5 16.5 38.5 40.0 32.6 14.3
Spain 24.1 12.6 29.5 39.8 27.4 43.1 7.6
Sweden 21.3 20.1 24.9 41.3 50.4 25.8 4.4
Turkey 10.3 8.1 14.2 27.5 17.5 37.0 20.9
United States 15.2 18.6 C 30.9 41.0 24.3 9.6
4 Cyprus?® 24.3 17.2 36.0 60.2 52.1 55.6 10.8
g Lithuania 12.8 14.1 c 43.8 73.9 10.6 7.2
‘:‘-E Russian Federation* 45.4 42.8 46.0 58.3 64.1 43.6 7.4
& |Singapore 35.4 17.9 61.2 57.8 46.8 60.5 18.0

1. Adults with parents who did not complete lower secondary education.
2. Adults with at least one parent who completed tertiary education.

3. See notes at the beginning of the chapter.

4. See note at the beginning of the chapter.

Note: Values that are statistically significant are indicated in bold.
Source: OECD, PIAAC Dataset, Tables 2.18, 2.19, 2.22, 2.23 and 2.24.
StatlLink =P https://doi.org/10.1787/888933830101

35

EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY  © OECD 2018



https://doi.org/10.1787/888933830101

OVERVIEW AND POLICY IMPLICATIONS

36

Figure 1.4 = Educational mobility (longitudinal evidence)
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% % dif. % % dif. % dif. % % dif % dif.
Australia 15.1 50.8 29.3 21.1 14.7 25.9 27.3 20.0
Canada 9.3 53.2 24.3 17.0 10.8 27.8 13.6 7.1
Denmark 7.3 44.3 14.3 19.1 11.0 24.0 6.9 0.6
Switzerland 1.3 37.9 11.1 16.5 10.2 8.6 22.2 10.0
United States 9.2 50.8 219 29.7 21.7 m m m

1. Disadvantaged students are those without a tertiary-educated parent.
2. Advantaged students are those with a tertiary-educated parent.
Note: Values that are statistically significant are indicated in bold.
Sources: See Tables 5.3, 5.4 and 5.30 of this report.

OECD, PISA 2000 and 2003 databases.

For Australia: Longitudinal Surveys of Australian Youth (LSAY).

For Canada: Youth in Transition Survey (YITS).

For Denmark: OECD, PISA Database and PIAAC Dataset.

For Switzerland: Transitions from Education to Employment (TREET)'.
For the United States: Educational Longitudinal Study of 2002 (ELS).
StatLink =P https://doi.org/10.1787/888933830120

There has been little change over time in the gap in students’ sense of belonging at school
related to socio-economic status. Only in four countries did this gap shrink over PISA cycles
(Bulgaria, Japan, the Netherlands and Portugal); in six countries the gap widened (Australia,
Brazil, New Zealand, Singapore, the Slovak Republic and Sweden) (Figure 2.7).

Social and emotional resilience has been shown to reinforce

academic resilience.

Student resilience is considered not only in terms of academic performance, as in previous PISA
reports, but also in terms of social and emotional well-being. Student well-being is positively
related to academic performance. Both dimensions are mutually reinforcing parts of a successful
school experience.

Some 26% of disadvantaged students across OECD countries are “socially and emotionally
resilient”, meaning that they are satisfied with their life, feel socially integrated at school and
do not suffer from test anxiety. In Croatia, the Czech Republic, Finland, France, Germany,
Iceland, Latvia, the Netherlands and Switzerland, the share of socially and emotionally resilient
students is among the largest (30% or more) found across all countries; but in other European
countries, including Bulgaria, Italy, Montenegro, Portugal and the United Kingdom, the share is
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comparatively small (less than 20%). In top-performing Asian countries and economies, such
as B-S-J-G (China), Hong Kong (China), Japan, Macao (China) and Chinese Taipei, the share
is also small (20% or less), but the Latin American countries of Brazil, Colombia, Costa Rica,
the Dominican Republic, Peru and Uruguay, and also Turkey, have the smallest proportions of
socially and emotionally resilient students overall (less than 15%) (Figure 1.2).

Figure 1.5 = School-to-work transitions (longitudinal evidence)

Employed in a skilled' job at age 25

Bottom quarter of performance
in PISA 2000
Difference between top and
bottom quarters of performance
in PISA 2000
Disadvantaged students?
Difference between advantaged?®
and disadvantaged students
Difference between advantaged
and disadvantaged students, after
accounting for reading performance
Had not expected to work in a
skilled job at age 15
Difference between those who
had and those who had not expected
to work in a skilled job when they
were 15 years old
Difference between those who had
and those who had not expected to
work in a skilled job when they
were 15 years old, after accounting
for reading performance

% % dif. % % dif. % dif. % % dif. % dif.
Australia 14.2 33.9 22.2 15.3 10.2 20.1 20.4 14.2
Canada 18.2 24.0 26.6 7.2 3.7 25.4 11.4 7.2
Denmark 21.7 47.3 30.5 20.2 11.0 26.5 39.5 32.5
Switzerland 12.7 23.5 16.7 12.6 10.1 19.5 10.0 4.8
United States 30.0 25.2 35.5 16.5 12.5 m m m

1. A skilled job means a job requiring tertiary education.

2. Disadvantaged students are those without a tertiary-educated parent.
3. Advantaged students are those with a tertiary-educated parent.
Note: Values that are statistically significant are indicated in bold.
Sources: See Tables 5.10, 5.19 and 5.20 of this report.

OECD, PISA 2000 and 2003 databases.

For Australia: Longitudinal Surveys of Australian Youth (LSAY).

For Canada: Youth in Transition Survey (YITS).

For Denmark: OECD, PISA Database and PIAAC Dataset.

For Switzerland: Transitions from Education to Employment (TREET).
For the United States: Educational Longitudinal Study of 2002 (ELS).
StatLink Su=P™ https://doi.org/10.1787/888933830139

Disadvantaged students who are socially and emotionally resilient also tend to do better
academically. This implies that helping disadvantaged students develop positive attitudes and
behaviours towards themselves and their education can also benefit these students’ academic
development. Academic resilience can also promote social and emotional resilience, creating a
cycle of positive reinforcement.

A positive relationship between national resilience (disadvantaged students who perform as well
as the top performers in their own countries), and social and emotional resilience is significant in
30 out of the 48 countries and economies for which data is available. In Belgium and Bulgaria,
nationally resilient students are almost three times more likely than disadvantaged students who
are not nationally resilient to also be socially and emotionally resilient (Figure 3.11).
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Similarly, the positive relationship between core-skills resilience (disadvantaged students who
score at proficiency Level 3 or above in science, reading and mathematics), and social and
emotional resilience is significant in 28 countries and economies. In Brazil and Mexico, core-
skills resilient students are almost three times more likely than disadvantaged students who are
not core-skills resilient to be socially and emotionally resilient as well (Figure 3.11).

Disadvantaged students face a variety of barriers to learning.

Family background and early environments are strongly linked to student learning and
performance. Research shows that students from low-income and single-parent households
tend to have significantly lower performance during both primary and secondary schooling
(Barajas, 20113; Ferguson, Bovaird and Mueller, 2007 33)). This gap can still be observed in
university completion rates at the age of 25 (Figure 5.12). Specifically, students from low-income
and single-parent households are between 7 and 17 percentage points less likely to complete
university (Tables 5.26 and 5.33). While this does not suggest a causal relationship, it highlights
the potential effects that limited resources at home can have on education opportunities and
attainment.

Less household wealth often translates into fewer educational resources, such as books, games
and interactive learning materials in the home. In addition, families with limited income may
not have access to early education if it is not publicly funded; and children from these families
are shown to benefit the most from such opportunities. Single parents have to shoulder double
the responsibilities as parents in a two-parent household, which may limit their time to engage
and interact with their children.

These results emphasise the importance of identifying the specific inequities faced by
disadvantaged children, both during early stages of development and outside the classroom
during compulsory schooling. Not only do these factors contribute to academic performance and
educational attainment, they are also likely to shape students’ expectations, attitudes, and beliefs
regarding education and opportunity.

Many disadvantaged students are concentrated in lower-quality schools.
There is a strong link between schools’ socio-economic profile and students’ performance:
students who attend more socio-economically advantaged schools perform better in PISA. Hence,
disadvantaged students attending disadvantaged schools are, a priori, doubly disadvantaged as
they strive for academic achievement (Figure 1.1).

Countries that participated in the 2015 PISA assessment differ in the degree to which their
school systems segregate disadvantaged students into certain schools. On average across OECD
countries, 48% of disadvantaged students attended disadvantaged schools in PISA 2015; and
there has been no significant change in the average level of segregation of disadvantaged students
in most PISA-participating education systems.

On average across OECD countries, disadvantaged students attending advantaged schools
score 78 points higher than those attending disadvantaged schools. Disadvantaged students
attending schools with an average socio-economic profile (schools that are neither advantaged
nor disadvantaged) score 36 points higher than those attending disadvantaged schools.
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A school'’s socio-economic profile is most strongly related to performance in Belgium, B-S-J-G (China),
Bulgaria, CABA (Argentina), France, Hungary, the Slovak Republic, Slovenia and the Netherlands,
where disadvantaged students attending advantaged schools score more than 130 points higher
in science than those in disadvantaged schools. By contrast, in Albania, Finland, Iceland, Macao
(China), Norway and Poland, there is no significant difference in the performance of disadvantaged
students related to whether they attend advantaged or disadvantaged schools (Figure 1.1).

Several factors explain this relationship between a school’s socio-economic profile and the
performance of disadvantaged students. The academic level of peers in the school, the
availability of science-specific resources and science competitions, the disciplinary climate,
class size, student truancy, and the various pedagogical strategies used are all potential mediating
factors between school socio-economic profile and the performance of disadvantaged students
(Figures 4.5 and 4.6). In other words, the aforementioned are school characteristics that tend to
be related to performance, and the more positive of these characteristics tend to be found more
commonly in socio-economically advantaged schools. For example, clustering disadvantaged
students in certain schools can affect performance because teachers may adapt their academic
standards to the average level of their classes, resulting in less stimulating and demanding
learning environments in schools with larger shares of disadvantaged students. Teachers might
also be more attracted to schools with fewer disciplinary problems and more resources, which is
more often the case in advantaged schools.

WHAT THE RESULTS IMPLY FOR POLICY

Policies and practices aimed at providing more equal education opportunities for all children
can be implemented at the classroom, school and education-system levels. Such policies may
have more success if they are implemented as early as possible, and if they dismantle the
extensive barriers to learning that disadvantaged students face, focus on students’ attitudes, and
social and emotional well-being, and are coupled with education and social programmes that
improve students’ environments outside of school. This section offers a series of general policy
recommendations, based on the results from this report, that countries can use to identify the
most appropriate tools for improving equity in education and social mobility in their own specific
contexts.

Support disadvantaged children, adolescents and young adults

in their education

Findings in this report show that disparities in performance related to socio-economic status
develop early and widen throughout students’ lives. They also show that in different countries
inequity increases more markedly during specific life stages (childhood, adolescence or young
adulthood) than in others. For example, in England, Korea, New Zealand and the United States,
inequity is comparatively large during childhood (as measured by TIMSS, when students are
10 years old), whereas in Australia, Canada and Greece inequities are smaller at this stage.
But in the latter three countries, and also in the Czech Republic, Ireland, the Netherlands and
the United States, inequity grows significantly during adolescence; and in Australia, Canada,
England, the Netherlands and Norway, inequity increases significantly during early adulthood
(as measured by the Survey of Adult Skills among 25-29 year-olds) (Figure 2.6). Therefore,
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each country needs to understand at what age inequity begins to affect individuals and how it
deepens over a lifetime. This might require developing age-appropriate national assessments and
conducting longitudinal studies. Countries need to consider creating and reinforcing policies
and programmes that support disadvantaged students at the stages in which inequity is most
prevalent, and during the periods immediately before these inequities arise. Such policies can
help prevent inequities from developing and limit those that may have already taken root.

Provide quality early-education programmes to disadvantaged children

A finding common across countries is that inequity in education is already observed by age 10;
this leads to the second policy implication of the report: the importance of early intervention.
Early childhood education and care are critical vehicles for providing more equitable learning
environments early on. Studies in the United States show that disadvantaged children benefit
most from a wide range of means-tested and universal early childhood education programmes —
including Head Start, state preschool programmes and demonstration programmes, such as the
Perry Preschool Program and the Carolina Abecedarian Project — and society earns higher returns
from targeted investments (Heckman, 20164). Such studies have investigated the short- and
long-term effects of providing high-quality early childhood education and care to impoverished,
at-risk children, often while coupling these interventions with health, nutrition and parent-
involvement services. By conducting a series of follow-up interviews with people who had
attended such programmes through adolescence and adulthood (up to ages 35-40), researchers
were able to compare various life outcomes across treatment and control groups. Studies reveal
that these programmes offer substantial lifelong benefits, including higher educational attainment
and career achievement, reduced criminal activity, better health, and stronger family and personal
relationships (Schweinhart et al., 2005 35; Conti, Heckman and Pinto, 2015 3¢)).

In addition, quality early childhood education helps children acquire essential social and
emotional skills. Yet in many countries, poor and minority families are less likely to enrol their
children in such programmes. Countries should promote greater access to these programmes,
particularly among disadvantaged families. In some countries, a first step is to fund the
development of more quality early childhood education and care establishments in order to
meet demand. If enrolment fees are required, policies that subsidise or reduce the costs for poor
families may lead to considerable gains in attendance. In addition, sufficient resources must be
allocated to improve the quality of these programmes, by assuring that teachers are qualified and
well-trained, and that the environment is conducive to learning for all students.

Set ambitious goals and monitor the progress of disadvantaged students

Countries could set progressive benchmarking points to monitor their progress in equity in
education. For example, when it comes to improving the academic performance of disadvantaged
students, countries might want to distinguish between benchmarks based on national criteria,
such as reaching a certain share of disadvantaged students who achieve excellence by national
standards (i.e. national resilience), and benchmarks based on international or absolute criteria,
such as reaching a certain share of disadvantaged students who achieve proficiency Level 3 in
PISA in science, reading and mathematics (i.e. core-skills resilience). All countries might want
to define ambitious national goals, such as ensuring that 20% of disadvantaged students are
nationally resilient (the current share of national resilience is between 7% and 14% in most
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OECD members and partner countries [Figure 1.1]). If 25% of disadvantaged students scored
among the top quarter of all students in a country, it would be as if performance was unrelated
to socio-economic background (complete equity).

Top-performing and low-performing countries start from very different points. Top-performing
countries might want to set a goal of ensuring that 75% of disadvantaged students are core-skills
resilient; the current OECD average is 25% (Figure 1.1). In the lowest-performing countries, a
small minority of students reaches proficiency Level 3 in reading, mathematics and science;
therefore, ensuring that 25% of disadvantaged students are core-skills resilient (the current OECD
standard) can be defined as a long-term goal for these countries, to be achieved as the education
system improves its overall quality.

Develop teachers’ capacity to detect student needs and manage

diverse classrooms

Changing practices inside the classroom can help reduce cognitive and socio-emotional gaps
related to socio-economic status. By providing schools with services such as specialised teacher
support and training, teachers may be better equipped with the skills to identify and address
learning difficulties, develop more customised and effective teaching methods, and foster self-
esteem and positive attitudes among disadvantaged students. Often, programmes that conduct
more frequent assessments and monitor individual performance help teachers identify struggling
students and track student progress more effectively. These activities should be coupled with
greater enthusiasm for personalised learning and the use of technologies that facilitate it.

In addition, schools that provide guidance and career counselling to students may be able to
complement efforts in the classroom, and help students assess their progress and think strategically
about goals and aspirations. While advantaged students tend to enjoy the benefits of stronger
support networks and mentorship outside of the classroom, thus requiring less from their school
environments, this is often not the case for disadvantaged students. When schools and teachers
understand the barriers that disadvantaged students face, and allocate resources to initiatives that
have been proven successful, they can help students overcome these obstacles.

By contrast, the risks of managing student heterogeneity by implementing rigid stratification
policies are well-documented (Dupriez, Dumay and Vause, 200837). Tracking has been shown
to increase inequality in education, particularly within systems that track students into different
schools at early ages (Hanushek and Wossmann, 20065; Van de Werfhorst and Mijs, 20103)).
Grade repetition tends to stigmatise repeaters, undermining their self-esteem and sense of
belonging at school, and reinforcing their disengagement from the learning process (Jimerson,
2001 40;; Jimerson, Anderson and Whipple, 2002 41)).

Socio-economically disadvantaged and minority students tend to perform worse during initial
years of school due to differences in early education, family and home environments; in some
cases, these students are also learning in a non-native language. As a result, they tend to repeat
grades more often and to be sorted into education programmes that provide them with fewer
learning opportunities and less-demanding content. Though managing classrooms with students
of different levels and backgrounds may require the adoption of new tools and teaching practices,
such settings prove to be the most beneficial for disadvantaged students.
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Target additional resources towards disadvantaged students and schools
More often than not, disadvantaged students are clustered in schools where a lack of financial,
material and human resources hinders student learning. Schools with more disadvantaged
students tend to receive more teachers (quantity) but not necessarily more experienced and skilled
teachers (quality) (OECD, 20182)). Achievement may suffer if a student’s classmates include a
large proportion of low-achieving peers (Hanushek et al., 2003 43;; Lavy, Silva and Weinhardt,
201244; Burke and Sass, 2013 45); Sacerdote, 2011y¢). For these reasons, when students from
disadvantaged families attend disadvantaged schools, they face a double disadvantage that puts
them at serious risk of not performing academically at adequate levels. Education systems must
acknowledge this issue and provide special support for these students and their schools.

It is essential that disadvantaged students in all schools have the resources they needed to
succeed. This means that funding must be targeted in a way that equalises opportunities for
learning and achievement. Schools with larger shares of disadvantaged students therefore will
require additional investments in human and material resources, such as improvements to school
infrastructure, teacher training and support, language-development programmes for minority
students, tutoring and homework-assistance services, extracurricular activities, and customised
instructional programmes to address the learning challenges particular to disadvantaged and
minority students. Equally important, schools with large shares of disadvantaged students must
ensure that the supply of available resources is sufficient to meet the demand of all students.
Disadvantaged students, even those in more advantaged schools, must be informed of and
encouraged to use these services.

In countries where there is a higher concentration of disadvantaged students in certain schools,
targeting resources to disadvantaged schools can be an effective strategy. In countries where
disadvantaged students are less concentrated, targeting individual students and their families
can be more effective.

Reduce the concentration of disadvantaged students in particular schools

Another way to address double disadvantage is to reduce the number of students suffering from
it by reducing the concentration of disadvantaged students in particular schools.

Residential segregation may explain why large groups of disadvantaged students are found in the
same schools. However, policies used to assign students to schools can provide opportunities to
improve the level of social diversity in schools. This can happen by reshaping school catchment
areas or school districts to include neighbourhoods with different social characteristics. However,
these policies may, in turn, reinforce residential segregation in the long run. Black and Machin
(201147) review a broad range of evidence that parents may pay significantly more for housing
in areas where the perceived quality of schooling is higher. Trying to achieve more diverse
school enrolment in some districts may eventually lead to greater stratification between schools
by outcome and ability, as more educated and wealthy parents may choose to relocate in order
to have access to schools with the most favourable socio-economic status (Epple and Romano,
2003 48))-

Providing more opportunities for school choice is another mechanism that may alter the social
mix in schools (Musset, 20129)). In theory, school choice may benefit disadvantaged students
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by allowing them to leave low-performing schools when school assignment is mainly residence-
based. However, most empirical evidence in countries as diverse as Chile, New Zealand, Sweden,
the United Kingdom and the United States suggests that reforms introducing greater school choice
also tend to increase academic and socio-economic sorting because more advantaged, highly
educated families are more likely to make better-informed choices (Levin, 199850, Burgess and
Briggs, 2010;51; Ladd and Fiske, 2001 52;; Soderstrom and Uusitalo, 2010s3; Schneider, Elacqua
and Buckley, 2006s4; Mizala and Torche, 2012 5)).

Yet the sorting effect of school choice may be either mitigated or intensified, depending on the
design of the policy (Epple, Romano and Urquiola, 2017 s¢). As the OECD suggests (2017 s7)),
school choice can be regulated in order to promote social diversity in schools. This could be
accomplished, for instance, by improving disadvantaged families’ access to information about
schools, and also by restricting the possibilities for schools to skim off the best students through
selective admissions criteria. Local authorities may also control enrolments in order to mitigate
imbalances in schools’ social composition.

Some countries provide good examples of policies and tools aimed at creating more socio-
economic diversity in schools. As reviewed in two OECD reports (OECD, 2017 s); Santiago et al.,
201759)), Chile introduced a series of recent reforms with the aim of reducing social segregation
in schools and ensuring that school choice is not contingent on families’ ability to pay, student
achievement or other potentially discriminatory factors. The reforms regulate student admissions
by forbidding the use of economic, social, ethnic, religious or academic criteria; eliminating shared
funding (financiamiento compartido, the existence of tuition fees in parallel with public subsidies in
a single school); providing greater public resources to the Preferential School Subsidy (Subvencicn
Escolar Preferencial); making it impossible for schools to receive public funding to make a profit;
and forbidding the expulsion of students for academic, political, ideological or other reasons.

Foster student well-being

The findings reveal that student expectations are a key factor in their future success. There are
significant disparities in expectations for future education and careers between 15-year-old
advantaged and disadvantaged students, and these gaps help to explain differences in educational
and occupational attainment among young adults, independent of performance in PISA. Similar
relationships are observed for a range of socio-emotional outcomes, including student self-
efficacy, sense of belonging at school, and attitudes towards schooling. Therefore, policies aimed
at promoting equity in education and educational mobility need to be multi-pronged. They
need to ensure that students are given adequate educational resources that are allocated fairly
at the school level, and also supply teachers with the tools to help nurture positive attitudes and
aspirations among students from disadvantaged backgrounds.

While more attention has been devoted to research regarding student well-being in recent years,
this is not necessarily the case for classroom pedagogy. Because student well-being is less evident
and harder to measure, it can often be overlooked. Teachers may more easily interpret poor
performance as a lack of effort, and fail to investigate further. This is much more likely to occur in
schools with large shares of disadvantaged students, where less-experienced teachers face greater
time and resource constraints, and where students tend to perform worse and have less positive
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attitudes towards schooling. Yet teachers’ understanding of student perceptions, favourable
relationships between teachers and students, and better classroom dynamics have been shown
to improve academic performance, discipline and cognitive engagement (willingness and ability
to take on and learn the tasks at hand) among disadvantaged students (Whitehead, 20060;;
Archambault, Janosz and Chouinard, 20121)).

Just as formative assessments can be important for monitoring students” academic progress
(OECD, 201342), teachers should have tools in place for observing and promoting student
well-being. Research shows that teachers can foster a stronger sense of belonging for all students
with activities that ask students to identify similarities among one another, to consider reasons
why some students may feel that they do not belong in a particular class or school setting, or to
reflect on times where they may have felt they did not belong and how those feelings changed
over time (O'Reilly et al., 2017 e3)).

The same study suggests that teachers may also take part in counteracting negative self-perceptions
through class exercises that affirm values. For example, asking students to consider their values
and explain why these values are important to them may be particularly effective when students
are going through periods of transition.

Another way teachers can support student well-being is by helping students think deeply and see the
relevance of what they are learning. Encouraging students to consider how new topics could apply
directly to their lives, and reflect on how this information could help others, are ways that may help
students to find more value in and develop greater motivation for learning (O’Reilly et al., 2017 3)).

Students are more likely to be resilient when they are taught that intellectual abilities are qualities
that can be developed, rather than qualities that are fixed (Yeager and Dweck, 2012 e4). Teachers
should thus emphasise the importance of persistence, effort and learning strategies as a way to
advance. A series of studies revealed that teachers’ praise of students’ intellect led students to view
their intelligence as being fixed and thus respond with less resilience following academic setbacks.
By comparison, when teachers praise process and effort, student performance improves and
students respond positively to more challenging tasks in the future (Mueller and Dweck, 199845)).

The process through which negative feedback is delivered can have similar effects. Parents and
teachers may try to comfort students who perform poorly by suggesting that the subject is simply
not their strength and encouraging them to focus on their successes in other domains. This form
of feedback can create low confidence, low expectations and poor resilience in students (Yeager
and Dweck, 2012 64)). A better way to provide feedback is by helping students see that they need
better strategies to improve (Good, Rattan and Dweck, 2012 44)). Again, this method focuses more
on the process than on ability and can put students in a mindset that improves their resilience
to challenges.

Conducting such activities in class, in addition to developing awareness of individual students’
backgrounds can help teachers anticipate and understand students’ behaviour and perspectives.
Using this approach, teachers may be able to more quickly identify students facing particular
social and emotional challenges, and can engage student counselling services and family
members for additional support.
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Create a climate that favours learning and well-being

While teachers can help promote well-being in their classrooms, all school actors — staff and
students — should work together to prioritise well-being in schools. Schools can give students more
opportunities to engage in such efforts by encouraging students to voice their opinions on the
subject, offering leadership roles through student organisations and governments, and allowing
for more student-led approaches to learning and decision making. The school community can
collaborate to implement targeted programmes and interventions, develop supportive policies,
and design strategic approaches to address specific behaviours, including bullying and violence,
and other anti-social behaviours, and psychological states, including low self-esteem, depression
and grief. A growing number of both private and public organisations are developing extensive
school frameworks that encourage schools and teachers to foster well-being and mental health
(Stirling and Emery, 20167; NSW Department of Education and Communities, 2015¢s)).

Some schools are experimenting with various forms of peer-mentoring programmes, where
student mentors are matched with their peers in order to provide an additional source of guidance
and support. Several studies indicate positive self-reported outcomes for supported students,
including a greater sense of happiness or well-being, improved self-esteem and confidence,
and better social skills and school behaviour (Coleman, Sykes and Groom, 2017 49). In some
cases, peer mentors also report positive effects from participating in the programme, including
(self-reported) improvements in skills, self-confidence and relationships. Studies have also
shown that projects can benefit the school environment overall by fostering valuable student
relationships. Students and schools benefit most from peer-mentoring programmes that are well-
run, and that have a clear focus, strong leadership and school-wide support. The most effective
programmes also have high-quality student mentors who are enthusiastic and committed, and
have strong communication and interpersonal skills (Coleman, Sykes and Groom, 2017 9)).

Encourage parent-teacher communication and parental engagement

For in-class methods to succeed, schools and teachers need to improve communication with
parents in the most disadvantaged homes and help develop home environments that are more
conducive to learning. Teachers can use various forms of communication to keep parents up
to date on student progress and to collaboratively address any difficulties the student might be
having at school. Parent-teacher communication can also provide a platform for discussing with
parents the various ways they can become more involved in their child’s studies.

Parental engagement has been shown to boost achievement among disadvantaged children,
improve student health and well-being, and even increase representation of minorities and
female students in certain subjects, such as science, technology, engineering and mathematics
(STEM) (Liu and Wang, 20087q;; Parker, 201371)). Messages encouraging parental involvement
from teachers and school communities have proven to significantly influence parents” behaviour
(Avvisati et al., 20147,); Kohl et al., 2000;73)). Such communication not only helps parents
understand that participation in their child’s education is welcome, valuable and expected, but
may be particularly significant for parents whose role is otherwise passive and whose sense of
self-efficacy in helping their child succeed at school is relatively weak (Hoover-Dempsey and
Sandler, 199774; Hoover-Dempsey et al., 20055). Parents from disadvantaged families often
face greater obstacles (such as time constraints, lack of information, language barriers, etc.) to
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becoming more involved in their child’s learning. It is thus essential that schools take a proactive
approach in encouraging parents, especially disadvantaged parents, to be part of their child’s
education and express positive attitudes towards learning at home.

Teacher-parent communication may also be a way to provide information regarding available
extracurricular activities. Disadvantaged and minority students are much less likely to
participate in after-school programmes, yet research shows that these types of activities can
improve students’ academic performance and boost social skills (Chanfreau et al., 20167)).
With the known benefits of participating in activities, including sports, music, language,
tutoring and the arts, schools should promote school-based clubs as an affordable alternative
for poorer children, and ensure that this information is shared with students’ families to
encourage participation.

Note

1.The Swiss panel study TREE (Transitions from Education to Employment) is a social science data infrastructure
mainly funded by the Swiss National Science Foundation (SNF) and located at the University of Bern.
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How is equity in education changing?

This chapter examines trends in equity in education. It focuses on three
areas: cognitive achievement, socio-emotional well-being and educational
attainment. The chapter discusses disparities in student performance
related to socio-economic status and how those differences evolve over
time. It also explores students’ sense of belonging at school, their beliefs
about their own academic abilities, and their expectations for their future.
The chapter considers how educational attainment in countries has
changed over recent decades and what that means for social (educational)
mobility across generations.

Notes regarding Cyprus

Note by Turkey: The information in this document with reference to “Cyprus” relates to the southern part of the Island.
There is no single authority representing both Turkish and Greek Cypriot people on the Island. Turkey recognises the
Turkish Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the
United Nations, Turkey shall preserve its position concerning the “Cyprus issue”.

Note by all the European Union Member States of the OECD and the European Union: The Republic of Cyprus is
recognized by all members of the United Nations with the exception of Turkey. The information in this document relates
to the area under the effective control of the Government of the Republic of Cyprus.

A note regarding the Russian Federation concerning Survey of Adult Skills (PIAAC) data

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 can be found
in the Technical Report of the Survey of Adult Skills (OECD, 2016y)).

A 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.

A note regarding Lithuania

Lithuania was not an OECD member at the time of preparation of this publication. Accordingly, Lithuania is shown as a
partner country and is not included in the OECD average.

This document, as well as any data and map included herein, are without prejudice to the status of or sovereignty over
any territory, to the delimitation of international frontiers and boundaries and to the name of any territory, city or area.

EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY  © OECD 2018

53




What the data tell us

= Equity in science, reading and mathematics performance has improved across PISA
cycles, on average across OECD countries. In seven countries (Chile, Denmark,
Germany, Mexico, Montenegro, Slovenia and the United States) equity in achievement
improved in all three core subjects; but in 14 countries equity did not improve in any
subject.

Differences in achievement related to socio-economic status grow over students’ lives.
On average across 11 OECD countries with comparable data, the magnitude of the
achievement gap during childhood is about two-thirds as large as the gap observed during
adolescence. Inequalities also grow, although less markedly, between adolescence and
early adulthood.

Disparities related to socio-economic status in students’ psychological well-being, as
measured by students’ science self-efficacy and career expectations, are large even
when comparing students with the same cognitive achievement. Disparities in social
well-being, as measured by students’ sense of belonging at school, are smaller and tend
to disappear once performance differences are taken into account.

= On average across countries that participated in the Survey of Adult Skills (PIAAC),
41% of adults completed a higher level of education than their parents did (upward
educational mobility), 48% attained the same highest level of education as their parents
(no mobility), and 11% attained a lower level of education than their parents (downward
mobility).

The probability of completing tertiary education among adults with low-educated
parents was 18% among older adults (those born in the mid-1940s and 1950s) and 24%
among younger adults (those born in the mid-1970s and 1980s). For adults with highly
educated parents, the probability of completing tertiary education was 61% among
older adults and 69% among younger adults.

EQUITY IN EDUCATION: A FRAMEWORK

Equity in education is examined in this report by looking at socio-economic disparities in students’
education outcomes. Equity is greater when the relationship between students’ outcomes and
socio-economic status is weaker. This does not mean that all students have equal outcomes;
indeed, some degree of inequality in education outcomes is to be expected in any school system.
Equity means that whatever inequality exists between students in a school system, it is not related
to students’ socio-economic status (Willms, 2006,; Downey and Condron, 20163;; Roemer and
Trannoy, 20154).

The terms “equity” and “equality” are often confused but they do not mean the same thing. Equity
in education is synonymous with equality of education opportunities, thus inequity implies a lack
of fairness. Inequality is not necessarily unfair, as differences in student outcomes might be due
to differences in students’ efforts, interests, talents or even luck. However, as this report shows, in
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practice, a large part of the inequality in students” outcomes is indeed related to socio-economic
status, and is thus an equity issue that calls for better education policies and practices. Policies
that improve equity in education are those that level the playing field among students of different
socio-economic status, so that all students get a fair chance to succeed in school and in their
future life.

This report considers socio-economic disparities in three kinds of education outcomes: cognitive
achievement, social and emotional well-being, and educational attainment.

Students’ cognitive achievement (also referred to as “performance”) is measured by PISA scores
in science, reading and mathematics. Students participate in PISA when they are 15 years old.
However, in certain sections of the report, cognitive achievement is also considered at earlier
and later ages. This is important because social inequities in performance develop early and
continue to grow during later stages of life. Data from international studies other than PISA —
notably the Trends in International Mathematics and Science Study (TIMSS), for data on 4th-grade
students, and the Survey of Adult Skills, a product of the OECD Programme for the International
Assessment of Adult Competencies (PIAAC), for data on adults aged 25 to 29 — are used in
these analyses. Analyses explore how equity in performance has evolved over time in PISA-
participating countries; how disparities in performance between advantaged and disadvantaged
students develop and widen through students’ lives; what factors make it more likely for
disadvantaged students to perform as well as the best students in their own countries and attain
good levels of performance in core subjects; and how a school’s socio-economic profile relates
to the performance of disadvantaged students.

Students’ social and emotional outcomes (also referred to as “well-being”) are measured using
PISA data. PISA's student questionnaires collect information on variables such as students’ self-
efficacy, career expectations, and sense of belonging and social integration at school. Analyses
explore how equity in students” well-being has evolved over time, and the extent to which
disadvantaged students are socially and emotionally resilient. The report looks at students’
well-being because socio-economically disadvantaged students not only tend to perform
worse, academically, than advantaged students, but they are also less likely to enjoy a sense of
belonging at school and to feel confident when faced with challenging evaluations and tasks
(OECD, 20173)).

Disparities in a third kind of outcome, educational attainment, are also considered in the report.
While cognitive achievement and well-being matter in themselves, they are also important
because they influence student outcomes in post-secondary education and the labour market.
Data from PISA are insufficient to determine educational attainment because the assessment
measures proficiency among 15-year-old students, and many people continue their education
well beyond this age. Differences between countries in average years of schooling completed
are examined using data compiled by R. J. Barro and J. W. Lee (Barro and Lee, 2013). The
analyses also look at the highest level of education completed by adults in different countries,
and whether or not this level is higher than the level attained by their parents (i.e. upward
educational mobility). The analyses also consider whether differences in the attainment of tertiary
education are related to differences in socio-economic status. These analyses are based on
data from PIAAC, which surveys adults aged 26 to 65. The report also explores cross-national

55

EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY  © OECD 2018




differences in social mobility based on student-level longitudinal data in five countries. It looks
at disparities in the probability of earning a university degree and obtaining a skilled job by the
age of 25, accounting for students’ academic performance at 15.

Students’ socio-economic status is measured using the PISA index of economic, social and
cultural status (ESCS; Box 2.1). But in some cases, socio-economic status is measured by parents’
education or by the number of books at home.

Box 2.1 How PISA measures socio-economic status

Socio-economic status is a broad concept that summarises many different aspects of a
student, school or school system. In PISA, a student’s socio-economic status is typically
measured by the PISA index of economic, social and cultural status (ESCS).

ESCS is a composite score built by the indicators of three components via principal
component analysis:

= Parents’ highest level of education (PARED index')
= Parents’ highest occupational status (HISEI index')

= Home possessions (HOMEPOS index!), a proxy measure for family wealth that includes
the following items:

= availability of country-specific household items, such as a subscription to a daily
newspaper, an MP3 player, high-speed Internet connection or other

= the number of books at home

= other educational resources available in the home, such as a computer that can be
used for school work or specific educational software.

Information about PARED, HISEI and HOMEPOS for each student was collected through
the student questionnaire, a survey that students answered after completing the PISA
cognitive assessment.

The rationale for using these three components is that socio-economic status is usually
regarded as being based on education, occupational status and income. As no direct
income measure is available from the PISA data, the availability of household items is used
as a proxy for family wealth.

The ESCS is constructed to be internationally comparable. The values of the ESCS scale are
standardised to have a mean of zero and a standard deviation of one for the population of
students in OECD countries, with each country given equal weight (for a more technical
description of how the index is computed, please see PISA 2015 Technical Report [OECD,
2017m)).

The ESCS index makes it possible to draw comparisons between students and schools
with different socio-economic profiles. The higher the value of ESCS, the higher the socio-
economic status.
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For the purposes of this report, ESCS is used in the analysis to distinguish among students
who are:

= socio-economically advantaged: those who are among the 25% of students with the
highest values on the ESCS index in their country or economy

= socio-economically disadvantaged: those whose values on the ESCS index are among
the bottom 25% within their country or economy

= socio-economically average: those whose values on the ESCS index are in the
middle 50% within their country or economy.

Following the same logic, schools are classified as socio-economically advantaged,
disadvantaged or average within each country or economy based on their students’ mean
values on the ESCS index.

An index of economic, cultural and social status has been used since the first PISA
assessment (PISA 2000). However, the components of ESCS and the scaling model have
changed over cycles, meaning that values on the ESCS index are not directly comparable
across cycles. In order to allow for trend analyses, in PISA 2015, the ESCS was computed
for the current cycle and also recomputed for earlier cycles using a similar methodology
(see PISA 2015 Technical Report [OECD, 2017 71).

This measure of socio-economic status captures multiple relevant dimensions of an
individual’s economic and social position relative to others in society, and can be easily
compared within and between countries for various PISA cycles. In addition, with the
rescaling of ESCS from previous cycles in 2015, valid comparisons can be made across
time. However, differences in results between PISA analyses and national research for
specific countries may still be observed for a number of reasons, including discrepancies
in sampling, weighting, measurement, variable construction and estimation methods.

1. Please refer to the PISA 2015 Technical Report (OECD, 2017) for detailed information on these
components.

Source: OECD (2017), PISA 2015 Technical Report, OECD Publishing, Paris.

HOW IS EQUITY IN EDUCATION CHANGING?

Has equity in education increased, decreased or remained stable over the past few decades?
This chapter examines the evolution of socio-economic inequalities in education. It contains
three sections, each describing equity in a different education outcome: cognitive achievement,
socio-emotional well-being and educational attainment. These outcomes are examined using the
measures shown in Figure 2.1.

Trends in cognitive achievement are examined in the first section. Education matters in the labour
market, and in other domains of life, partly because it leads to the acquisition of more, and
more advanced, knowledge and cognitive skills. Socio-economic gaps in cognitive achievement
are evident among 15-year-old students, as PISA results show, but the size of these gaps differs
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greatly among countries and, as shown here, they are not fixed over time. Furthermore, socio-
economic inequalities in student achievement are observed much earlier than age 15, and
they continue to evolve throughout later stages of students’ lives. The emergence and evolution
of achievement gaps is examined in this chapter by comparing disparities during childhood,
adolescence and young adulthood, using data from the Trends in International Mathematics and
Science Study (TIMSS), the OECD Programme for International Student Assessment (PISA) and the
OECD Programme for the International Assessment of Adult Competencies (PIAAC).

Figure 2.1 = Equity in education outcomes

Performance in PISA

Cognitive
achievement Performance in childhood,
adolescence and adulthood

Sense of belonging at school

Student

Socio-emotional

socio-economic

Science self-efficacy

well-bein
background &
Career expectations
X Years of schooling
Educational
attainment Completion of upper secondary

and tertiary education

Student well-being is a more recent focus of research in international studies of education. A quality
educational experience also involves the acquisition of social and emotional competencies.
PISA conducted a review of student well-being in 2015 (OECD, 20177, but earlier PISA cycles
included indicators of some aspects of well-being, particularly students’ psychological and social
health, thus allowing for an analysis of trends in equity in these outcomes. The fourth section of
the chapter examines disparities related to socio-economic status in sense of belonging at school,
students’ self-efficacy and career expectations.

Equity in educational attainment is the focus of the fifth section of the chapter. The expansion of
access to primary, secondary and tertiary education that has occurred around the world since
the middle of the 20th century suggests that more education opportunities are available today
than were available in the past. But are these new opportunities allocated more equitably among
students from different backgrounds? The literature is inconclusive about this, with some studies
finding “persistent inequality” over time (Shavit and Blossfeld, 1993, Pfeffer, 2008,9)), while
other studies find signs of equalisation in educational attainment (Breen et al., 2009¢; Dorius,
201317)). This chapter examines whether there has been a change over time in the extent to which
students from wealthier countries and socio-economically advantaged families are more likely
than students from developing countries and disadvantaged families to progress in school and
attain higher academic degrees.
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Findings in this chapter show that, on average across OECD countries, equity in education is
increasing in some dimensions but not in others. Socio-economic disparities in science, reading
and mathematics achievement have declined over PISA cycles, albeit by small margins, on
average across OECD countries. In terms of students’ psychological well-being, inequities in
students’ science self-efficacy are large and have remained so over the years, but inequities
in students’ career expectations have narrowed. Inequities in students’ sense of belonging at
school are small and have not changed much over the PISA cycles. Finally, large socio-economic
differences in educational attainment, for example, in the completion of tertiary degrees, have
not narrowed over the past few decades, despite the expansion of education observed during

this period.

Average trends do not necessarily reflect the reality of individual countries. Providing a detailed
explanation for the trends observed in different countries and economies goes beyond the scope
of this report. A number of different factors are surely at play, such as changes in education
policy and practice (particularly those aimed at compensating for differences in students’
socio-economic status) or broader changes in society, such as trends in income inequality
and immigration, among others. Additional information on five countries (Australia, Canada,
Denmark, Switzerland and the United States) for which longitudinal data exist is provided in
Chapter 5. Further research is needed in order to contextualise these findings and develop
possible explanations for the trends observed.

TRENDS IN EQUITY IN COGNITIVE ACHIEVEMENT

In all countries and economies that participated in PISA 2015, and in the three core cognitive
domains assessed in PISA (science, reading and mathematics), students of higher socio-economic
status scored better than students of lower socio-economic status. However, in some countries
and economies student performance can be predicted solely by students’ socio-economic status
more accurately than in other countries. There are also large differences among countries in the
size of the gap in achievement between advantaged and disadvantaged students. Furthermore,
the size of this gap varies over the course of students’ lives, as students complete the transitions
from childhood (primary school) to adolescence (secondary school) to young adulthood (tertiary
education and the labour market). Last but not least, levels of equity in student achievement have
changed over the past 15 years in many countries that participated in PISA. In other words, the
influence of socio-economic background on student achievement, although strong everywhere, is
far from deterministic and fixed. There is much that teachers and educators, school communities,
policy makers, families and students themselves can do to compensate for and overcome the
inequity in education opportunities that socio-economically disadvantaged students often face
(see Chapter 1 on policy implications).

Socio-economic disparities in student achievement

Science was the main domain of assessment in PISA 2015 and in PISA 2006. Over this period,
equity in science achievement, as measured by the strength of the socio-economic gradient
(see Box 2.2), improves slightly. In 2006, on average across OECD countries, 14.4% of the
variation in students’ science performance was explained by students’ socio-economic status,
whereas in PISA 2015, 12.9% was —a small, but statistically significant, change of 1.4 percentage
points in the direction of greater equity.
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Figure 2.2 = Change between 2006 and 2015 in equity in science performance
Percentage of variation in science performance explained by students’
socio-economic status
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Notes: Socio-economic status is measured by the PISA index of economic, social and cultural status of students.
Statistically significant differences between 2006 and 2015 are shown in dark blue.

Countries and economies are ranked in descending order of difference between 2006 and 2015 in the percentage of
variation in science performance explained by students’ socio-economic status.

Source: OECD, PISA 2006 and PISA 2015 Databases, Table 2.2.
StatLink SW=P https://doi.org/10.1787/888933830158
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Box 2.2 The socio-economic gradient: Measuring socio-economic

A common measure used in PISA reports to examine the level of equity of education
systems is the so-called “socio-economic gradient”. The socio-economic gradient captures
the average association between students’ scores in PISA assessments and students’
socio-economic status, as measured by the PISA index of economic, social and cultural
status, or ESCS (Box 2.1 describes how the ESCS index is computed). This gradient can be
represented graphically, as in Figure 2.3, as the straight line that best fits the heterogeneous

inequalities in cognitive achievement

combinations of scores and socio-economic status among students.

Figure 2.3 = Students’ socio-economic status and average performance

across OECD countries
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Note: Each dot represents an OECD student picked at random out of ten OECD students.
Source: OECD, PISA 2015 Database.
StatLink SiEP™ https://doi.org/10.1787/888933830177

The socio-economic gradient provides two key pieces of information: the slope and the

strength of the relationship between student achievement and the ESCS index.
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The slope of the gradient line indicates how many score points in a PISA assessment
are associated with a one-unit increase in the ESCS index. On average across OECD
countries in PISA 2015, one point in the ESCS index was associated with 38 score points
in the science assessment — more or less equivalent to one year of school instruction (see
Box 1.2.1 in OECD, 2016y1). The slope of the gradient was much steeper than average —
meaning that the extent of inequality attributable to socio-economic status was greater — in
the Czech Republic and France, where the score difference was greater than 50 points.
Countries and economies where the slope of the gradient was flatter than average —
meaning that there was greater equity — include Algeria, Hong Kong (China), Kosovo,
Macao (China), Mexico and Tunisia, where the difference associated with socio-economic
status was less than 20 score points (Table 2.1).

The strength of the socio-economic gradient is the percentage of variation in student
performance accounted for by students’ socio-economic status (a.k.a. coefficient
of determination or “R squared”). This measure describes the extent to which student
performance can be predicted based solely on the family’s socio-economic status. If a
larger percentage of the variation in performance is related to students’ socio-economic
status, it means that students’ success in school depends more on family factors and other
“accidents of birth” over which students have no control, and less on students’ own actions,
talents and effort.

On average across OECD countries in 2015, students’ socio-economic status accounted for
13% of the variation in science performance (Table 2.2) (OECD, 201612). In the countries
with the least equity in student achievement, socio-economic status accounted for about
20% of the variation in science scores; in Ciudad Auténoma de Buenos Aires (Argentina)
(hereafter “CABA [Argentina]”), 26% of the variation was related to socio-economic status.
In the countries and economies with greater equity, socio-economic status accounted for
about 5% of the variation in student performance. In Macao (China), socio-economic
status accounted for 2% of the variation, and in Algeria it accounted for only 1% of the
variation.

Source: OECD (2016), PISA 2015 Results (Volume 1): Excellence and Equity in Education, http:/
dx.doi.org/10.1787/9789264266490-en.

Between 2006 and 2015, equity in science performance improved in 11 countries and
economies that participated in both PISA cycles: Brazil, Bulgaria, Chile, Denmark, Germany,
Iceland, Mexico, Montenegro, Slovenia, Thailand and the United States. In nine of these
countries, no drop in mean science performance or in the percentage of top-performing
students was observed during the period. This shows that equity in student achievement
can be improved without damaging the quality of the system or penalising more advanced
students. However, this is not always the case. In Iceland, the mean science score dropped by
18 points during the period while in Slovenia the share of top performers in science shrank by
2.3 percentage points.
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Only in Qatar did equity in science performance worsen during the period. No changes were
observed in 40 countries and economies that participated in the two PISA cycles.

Equity in reading achievement has also improved. The percentage of variance in reading scores
accounted for by differences in students’ socio-economic status decreased by 2.4 percentage points
between 2000 and 2015, on average across OECD countries with comparable data’ (see
Figure 2.4). In PISA 2000, 14.3% of the variation in student performance was related to socio-
economic status. Between 2000 and 2009, the two cycles when reading was the main domain
of assessment in PISA, the level of equity in reading remained about the same. But in PISA 2015,
11.9% of the variation in reading scores was accounted for by differences in students’ socio-
economic status, less than in 2009 and 2000.

Between 2000 and 2015, equity in reading performance improved in 11 out of 35 countries
and economies with comparable data. The largest improvements were observed in Germany
and the United States, where the relationship between socio-economic status and reading
performance weakened by 10 percentage points or more. In Chile, Germany and Israel, equity
in reading performance and the average level of reading performance improved during this
period; in Australia equity improved while average reading performance declined. Inversely,
in Belgium the influence of socio-economic status on performance strengthened during this
period.

Equity in mathematics achievement also improved over PISA cycles, as shown in Figure 2.5.
Between 2003 and 2012, the two PISA cycles in which mathematics was the main domain
assessed, the percentage of variation in mathematics performance accounted for by socio-
economic status decreased by 2.2 percentage points (it was 16.9% in 2003 and 14.7% in 2012),
on average across OECD countries with comparable data. This average trend towards equity
in mathematics performance continued in PISA 2015, when differences in students’ socio-
economic status accounted for only 13.1% of the variation in mathematics scores, on average
across OECD countries with comparable data.

Between 2003 and 2015, 15 out of 38 countries with comparable data improved equity in
mathematics performance. In Turkey, the improvement in equity in mathematics performance
was the largest (a change of 14.7 percentage points); in Germany too the change was large
(10 percentage points). In some countries (e.g. Italy, Mexico), improvements in equity were
accompanied by improvements in mathematics performance, while in others (e.g. Belgium,
the Netherlands, New Zealand, the Slovak Republic) performance declined as equity
improved. By contrast, equity worsened in Indonesia, where the variation accounted for by
socio-economic status increased by 9.8 percentage points between 2003 and 2015 - from
6.3% to 16.1%.

In seven countries — Chile, Denmark, Germany, Mexico, Montenegro, Slovenia and the
United States — equity in achievement improved over PISA cycles in all three domains (science,
reading and mathematics).

In 14 countries and economies — Estonia, Finland, France, Hong Kong (China), Hungary, Ireland,
Japan, Lithuania, Luxembourg, Macao (China), Romania, Spain, Sweden and Tunisia — equity did
not improve over PISA cycles in any of the cognitive domains assessed.
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Figure 2.4 = Change between 2000 and 2015 in equity in reading performance
Percentage of variation in reading performance explained by students’ socio-economic status
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Notes: Socio-economic status is measured by the PISA index of economic, social and cultural status of students.
Statistically significant differences between 2000 and 2009 are shown in grey.
Statistically significant differences between 2000 and 2015 are shown in dark blue.

For countries/economies that did not participate in 2000, statistically significant differences between 2009 and 2015 are
shown in dark blue.

Countries and economies are ranked in descending order of difference between 2000 and 2015 (or between 2009 and
2015 if 2000 is missing) in the percentage of variation in reading performance explained by students’ socio-economic status.
Source: OECD, PISA 2000, PISA 2009 and PISA 2015 Databases, Table 2.4.

StatLink =P https://doi.org/10.1787/888933830196
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Figure 2.5 = Change between 2003 and 2015 in equity in mathematics
performance
Percentage of variation in mathematics performance explained by students’
socio-economic status
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Notes: Socio-economic status is measured by the PISA index of economic, social and cultural status of students.
Statistically significant differences between 2003 and 2012 are shown in grey.

Statistically significant differences between 2003 and 2015 are shown in dark blue.

For countries that did not participate in 2003, statistically significant differences between 2012 and 2015 are shown in dark blue.
Countries and economies are ranked in descending order of difference between 2003 and 2015 (or between 2012 and 2015
if 2003 is missing) in the percentage of variation in mathematics performance explained by students’ socio-economic status.
Source: OECD, PISA 2003, PISA 2012 and PISA 2015 Databases, Table 2.3.

StatLink Si<P™ https://doi.org/10.1787/888933830215
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Genesis and growth of the achievement gap during students’ lives
When do socio-economic inequalities in student performance first appear, and how do they
evolve over students’ lives?

Fifteen-year-old students’ performance, as measured by PISA, is the result of a combination and
accumulation of multiple factors and experiences. Differences in PISA scores are influenced
mainly by characteristics of students and their families, by the learning environment in schools,
and by the policies and institutional characteristics of school systems.

What happens at early stages of students’ lives affects what happens at later stages, as research
on life learning has extensively shown (DiPrete and Eirich, 20063); Entwisle, Alexander and
Olson, 200514). Whereas the previous section focused on differences in performance over
time (for different cohorts), this section focuses on the evolution over students’ lives (for a
single cohort). This is done by comparing the size of the socio-economic gap in cognitive
achievement for the proxy of a single cohort of students, born in or around 1985, that took part
in three different international studies: the Trends in International Mathematics and Science
Study (TIMSS) in 1995, when these students were in grade 4 of primary school and were around
10 years old; PISA 2000, when these students were around 15 years old and in secondary
school; and the Programme for the International Assessment of Adult Competencies (PIAAC),
when members of this cohort were young adults between the ages of 25 and 29 (the PIAAC
data collection occurred between 2011 and 2015).2 Although the same individual students
were not necessarily sampled in each of the three studies, the data compiled through these
studies is representative of this birth cohort at the level of the population for the countries that
took part in these three studies.?

Data to conduct this analysis is available for 12 countries, all of them OECD countries.
Cognitive achievement and socio-economic background are the two variables of interest in
the analysis. To measure cognitive achievement, TIMSS and PISA provide scores (plausible
values) for their mathematics assessments and PIAAC provides scores (plausible values) for
its numeracy assessment. The scores of these studies are not directly comparable because
each study uses its own scoring scale. To allow for comparability among the studies, the
scores of each study were transformed into standardised scores using the means and standard
deviations for each country in each study. The number of books present in the student’s or
respondent’s home was used to measure socio-economic status — a measure common to all
three studies (none of the other components of socio-economic status [see Box 2.1 for details]
is available in the three studies). In the Survey of Adult Skills (PIAAC), adult respondents were
asked to estimate the number of books that were available in their home when they were
16 years old.

Results can be found in Figure 2.6. The figure presents the difference in mathematics achievement
between individuals who had more and individuals who had fewer than 100 books in their home
(i.e. the socio-economic gap). For each country in the analysis, the figure shows the socio-
economic gap (in standardised scores) when students were about 10 years old (as measured in
TIMSS 1995),4 when students were around 15 years old (as measured in PISA 2000) and when
students were 25-29 years old (as measured in PIAAC).
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Figure 2.6 = Socio-economic disparities in mathematics performance over
students’ lifetime
Difference in mathematics achievement between individuals who had more
and those who had fewer than 100 books in their home
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Notes: The standardised gap refers to the difference in the mean scores of individuals with more than 100 books in the home
and individuals with fewer than 100 books, divided by the pooled standard deviation.

Statistically significant differences between 15-year-olds (PISA) and 10-year-olds (TIMSS) are shown by the dark blue triangles.
Statistically significant differences between 25-29 year-olds (PIAAC) and 10-year-olds (TIMSS) are shown by the black
diamonds.

There are no statistically significant differences between 25-29 year-olds (PIAAC) and 15-year-olds (PISA).
Only countries with available data are included.

Countries are ranked in ascending order of the gap in TIMSS.

Source: IEA, TIMSS 1995 dataset. OECD, PISA 2000 database and PIAAC dataset (Rounds 1 and 2), Table 2.5.
StatLink SSP™ https://doi.org/10.1787/888933830234

The size of the socio-economic gap in mathematics achievement is already large by the time
students are in primary school, and it grows substantially in later years. On average across
the 12 OECD countries with comparable data, the standardised gap in mathematics scores
associated with having more books at home was 0.41 around the age of 10. It increased to 0.58
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age 15, and then it grew further to reach 0.64 between the ages of 25 and 29. The socioeconomic
gap grew by a larger margin between TIMSS and PISA (the average difference between the two
assessments is 0.16 standardised score point), than between PISA and PIAAC (average difference
is 0.06 point). In other words, more than two-thirds of the achievement gap observed at age 15,
and about two thirds of the achievement gap observed among 25-29 year-olds was already seen
among 10-year-olds.

The socio-economic gap in mathematics performance among 10-year-olds (as measured
by TIMSS; the blue bars in Figure 2.6) was largest in England, Korea, New Zealand and the
United States (standardised gap greater than 0.5 point); it was smallest (less than 0.3 point) in
Canada and Greece.

By the time this cohort of students reached age 15 and was assessed by PISA, the achievement
gap had grown, relative to that observed in the TIMSS assessment, in 7 out of the 12 countries
under study. The standardised gap in mathematics achievement among 15-year-old
students (as measured by PISA; the white diamonds in Figure 2.6) grew the most (more than
0.2 point) in Canada, the Czech Republic, Greece and the Netherlands; and it grew an average
amount in Australia, Ireland and the United States.

When the cohort members were young adults (aged 25-29), inequity in mathematics achievement
among them had become even greater. The standardised socio-economic gap in numeracy, as
measured by PIAAC, grew, relative to the gap observed in TIMSS, in five out of the 12 countries.
Growth in the gap was largest (greater than 0.3 point) in Canada, England and the Netherlands,
and smallest (less than 0.3 point) in Australia and Norway.

In Austria, the Czech Republic, Greece, Ireland, Korea, New Zealand and the United States,
changes are observed that suggest larger inequities in mathematics achievement at later periods
of students’ lives (with the exception of a seemingly narrower gap among young adults in Korea).
However, in these countries, none of the differences is statistically significant, thus it is unclear
whether the observed changes are real or are the result of measurement errors.

These results provide evidence for at least three conclusions with implications for policy makers
and educators. First, the fact that socio-economic differences in performance are so prominent
early on, when students are only 10 years old, underscores the impact of family background, early
childhood education, and primary schools in the genesis of the large socio-economic inequalities
in achievement that PISA finds among adolescents and PIAAC finds among young adults.

Second, in most countries, inequalities in achievement grow by a much larger margin between
primary and secondary school than between secondary school and young adulthood. This
underscores the importance of policies and practices that affect students’ performance during
adolescence. OECD and PISA reports examining the policies and practices used in successful schools
offer suggestions about what can be done to address the inequalities that seem to become more
entrenched during primary and secondary school (OECD, 20165; OECD, 20121¢). For example,
targeting professional resources, such as qualified teachers, in schools that have large proportions of
low-performing and socio-economically disadvantaged students, or limiting stratification practices,
such as early tracking, ability grouping or grade repetition in favour of more inclusive approaches
to address classroom heterogeneity, could improve equity in student performance.
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Third, a number of countries have unique profiles that are not adequately captured by the average
patterns. In-depth research into these cases might provide further insights into the mechanisms
through which inequality in achievement emerges and develops. Evidence acquired through this
research could inform the design of effective policies. These unique patterns are found in Korea,
for example, where inequalities in achievement narrow considerably between adolescence and
early adulthood. They are also found in Canada, where performance inequalities in childhood are
smaller than those observed in other countries, and in England, where inequality in performance
grows markedly between adolescence and adulthood.

TRENDS IN EQUITY IN STUDENTS’ WELL-BEING

Students’ well-being, as defined and measured in PISA, has four main dimensions: social,
psychological, physical and cognitive (OECD, 20177). A large part of PISA information about
students” well-being was collected for the first time in 2015, during the most recent cycle of
PISA. Because the purpose of this chapter is to understand trends in inequalities in students” well-
being related to socio-economic status, only a handful of measures for which there are data from
more than one PISA cycle are included here. This section focuses on two dimensions: students’
psychological and social well-being.

Students’ social well-being refers to the quality of students” social lives. It includes students’
relationships with their family, their peers and their teachers, and how they perceive their social
life in school (Pollard and Lee, 2003117). In this section, students” social well-being is examined
by looking at students’ sense of belonging at school.

Students’ psychological well-being refers to students’ views about life, their engagement at
school, and the goals and ambitions they have for their future. In this section, two measures of
students’ psychological well-being are considered: science self-efficacy and career expectations.

Sense of belonging at school

Students” sense of belonging at school is the extent to which students feel accepted by and
connected to their peers, and part of the school community. A sense of belonging gives students
feelings of security, identity and community which, in turn, support academic, psychological
and social development. A lack of connectedness can adversely affect students’ perceptions
of themselves, their satisfaction with life, and their willingness to learn and put effort into their
studies (Baumeister and Leary, 199515; Ma, 2003 19)).

In 2015, as in 2012 and 2003, PISA measured sense of belonging directly by asking students to
report whether they “strongly agree”, “agree”, “disagree” or “strongly disagree” that they feel
they belong at school. On average across 28 OECD countries with comparable data, the share of
students who reported that they feel they belong at school was 81% in PISA 2003 and PISA 2012,
but 73% in PISA 2015 — a significant drop (Table 2.6). In Australia, Brazil, Hungary, Italy, Mexico,
the Russian Federation (hereafter “Russia”), the Slovak Republic, Thailand and Uruguay, the share
of students who reported that they feel they belong at school dropped by 15 percentage points
or more between 2003 and 2015. By contrast, in Indonesia, the share of students who reported
feeling a sense of belonging at school increased by about 24 percentage points during the same
period; in Belgium, Hong Kong (China), Korea, the Netherlands and Spain, the share also grew,
but by smaller margins.
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Students from socio-economically advantaged families enjoy a stronger sense of belonging
at school than disadvantaged students. However, the disparity is not large because most
disadvantaged students feel they belong at school. In PISA 2015, on average across OECD
countries, 77% of advantaged students reported that they feel they belong at school, whereas
some 69% of disadvantaged students so reported. Thus, the socio-economic gap in sense of
belonging at school was 8 percentage points, on average across OECD countries (Table 2.6).

In most countries, there has been little change over time in the socio-economic gap in students’
sense of belonging, as shown in Figure 2.7. On average across OECD countries, in PISA 2003 the
socio-economic gap in students’ sense of belonging at school was 7 percentage points (76% of
disadvantaged students and 83% of advantaged students reported feeling a relatively strong sense
of belonging at school), roughly the same gap observed in PISA 2015. Between 2012 and 2015,
the socio-economic gap in the sense of belonging at school widened by 2 percentage points, on
average across OECD countries.

In Bulgaria, Japan, the Netherlands and Portugal, the socio-economic gap in sense of belonging
at school narrowed over PISA cycles, while in Australia, Brazil, New Zealand, Singapore, the
Slovak Republic and Sweden the gap widened.

Interestingly, in most countries, socio-economic differences in sense of belonging at school
disappear once student performance is taken into account (Table 2.7). This suggests that
disadvantaged students who score higher enjoy a similarly strong sense of belonging at school as
their more advantaged peers. It also shows that these differences in sense of belonging at school
are relatively small.

Science self-efficacy

Self-efficacy describes the strength of students’ belief that they can perform tasks similar to
those tested in cognitive assessments. A student with a high level of self-efficacy believes that,
through her or his own actions, she or he can achieve goals or produce desired effects. Self-
efficacy is thus a powerful incentive to act and to persevere in the face of difficulties (Bandura,
1997 20).

In 2006 and 2015, PISA measured students’ self-efficacy in science by asking students to answer
the following question: “How easy do you think it would be for you to perform the following
tasks on your own?” Tasks included: “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 you to change your
understanding about the possibility of life on Mars”; and “Identify the better of two explanations
for the formation of acid rain”. Students were not asked to solve any of these tasks; rather, they
were asked to report whether: “[I] could do this easily”; “[I] could do this with a bit of effort”;
“[11 would struggle to do this on my own”; or “[I] couldn’t do this”. Students’ responses to these
questions were used to build the index of science self-efficacy, a single measure of students’
overall level of self-efficacy in science.®
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Figure 2.7 = Change between 2003 and 2015 in sense of belonging at school,
by socio-economic status
Difference between the percentage of socio-economically advantaged
and disadvantaged students who feel they belong at school
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Notes: Socio-economic status is measured by the PISA index of economic, social and cultural status of students.

Statistically significant differences between 2003 and 2015 (or 2012 and 2015 for countries not included in 2003) are shown
in dark blue.

Statistically significant differences between 2003 and 2012 are shown in grey.

The percentage of socio-economically disadvantaged students who feel they belong at school in PISA 2003 and PISA 2015
is shown next to the country/economy name.

Countries and economies are ranked in descending order of the difference between 2003 and 2015 (or between 2012 and
2015 if 2003 is missing) in the gap between advantaged and disadvantaged students.

Source: OECD, PISA 2003, PISA 2012 and PISA 2015 Databases, Table 2.6.
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Socio-economic disparities in self-efficacy are large and widespread across countries. The level
of science self-efficacy, as measured by the index of science self-efficacy, was higher among
advantaged students than among disadvantaged students in each of the 52 countries and
economies that participated in both PISA 2006 and PISA 2015 (see Figure 2.8).

In fact, in every country and economy that participated in PISA 2015, students from advantaged
families reported higher levels of self-efficacy, even after science performance is taken into
account (Table 2.9). In other words, even when comparing students whose science knowledge
and skills are demonstrably similar, advantaged students are more confident in their ability to
solve science problems than disadvantaged students.

Socio-economic disparities in science self-efficacy have remained relatively stable over PISA
cycles. On average across OECD countries, the difference between advantaged and disadvantaged
students in the index of science self-efficacy did not change between 2006 and 2015.

However, changes are observed in certain countries. In 15 countries (Bulgaria, Chile, Colombia,
Germany, Hungary, Indonesia, Mexico, Montenegro, Poland, Qatar, Romania, Switzerland,
Thailand, Turkey and the United Kingdom), equity in self-efficacy improved between 2006 and
2015, meaning that the socio-economic gap in the index of science self-efficacy narrowed.

Equity in science self-efficacy deteriorated in four countries and economies: Belgium, Croatia,
Estonia and Chinese Taipei. In these education systems, the socio-economic gap in science self-
efficacy widened between 2006 and 2015.

Career expectations
Students with more ambitious education and career expectations tend to put more effort into their
studies and school experience. Moreover, defining career plans during adolescence motivates
students into pursuing their goals (Marks, 2010p1; Saha and Sikora, 2008.2)). Some studies also
suggest that adolescents have become more ambitious in recent decades (Goyette, 20083;
Reynolds et al., 20064)).

In the PISA 2015 student questionnaire, as in the PISA 2006 questionnaire, students were asked:
“What kind of job do you expect to have when you are about 30 years old?” This was an open
question, meaning that no response categories were provided and students were able to answer
freely using their own words. Responses were coded to four-digit ISCO (International Standard
Classification of Occupations) codes and then mapped to the ISEI (International Socio-Economic
Index of occupational status) index (Ganzeboom and Treiman, 2003 25)). Higher scores in the ISEI
index indicate higher occupational status.

In every country and economy that participated in PISA 2015, socio-economically advantaged
students expected to be employed in occupations of higher social status than disadvantaged
students (a difference of 50.2 points in the ISEl index, on average across OECD countries).
In all OECD countries except Israel, socio-economic differences in career expectations were
significant, even after accounting for students” performance in science (Table 2.11).

The socio-economic gap in career expectations was marginally larger in PISA 2006 than in
PISA 2015, as shown in Figure 2.9. This narrowing of the gap over the past decade reflects
a greater increase among disadvantaged students than among advantaged students in OECD
countries in expecting to work in a high-status career, although more students in both socio-
economic groups expected a high-status career in 2015 than did in 2006.
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Figure 2.8 = Change between 2006 and 2015 in science self-efficacy,
by socio-economic status
Difference between socio-economically advantaged and disadvantaged students
in the index of science self-efficacy

Mean index of 1 2006 >p 2015
disadvantaged

students in: 2015 2006

Estonia -0.28  -0.13 > I
Croatia -0.21  -0.17 —
Russia  -0.30  -0.38 >
Korea -0.33 -0.58 >——
Belgium -0.45  -0.36 > 1
Chinese Taipei -0.21  -0.24 ]
Israel -0.11  -0.20 A
Czech Republic -0.17  -0.10 >——
Slovak Republic  -0.41 -0.20 —
Austria  -0.59  -0.57 —
France -0.48 -0.43 >—
Japan -0.73 -0.86 —
Macao (China) 7-0.29  -0.40 >——]
ltaly 20.09 0.4 —
Portugal -0.04 -0.13 >—]
Luxembourg  -0.37  -0.48 >—
Finland -0.33  -0.29 >—
Netherlands -0.33 -0.19 >
Canada  0.00 -0.16 >
Denmark =030 -0.42 >
Latvia -0.21  -0.31 >
Sweden -0.25  -0.43 >
Norway -0.12  -0.25 B
OECD average -0.25 -0.34 H>
New Zealand -0.37 -0.40 H> '
Slovenia -0.22° -0.48 |
Iceland -0.13 -0.37 [
Spain_ -0.46  -0.41 >
Brazil -0.05  -0.35 —>
Uruguay -0.17  -0.22
Australia  -0.27  -0.30 —
Ireland -0.32° -0.39 —
Jordan 037  -0.03 —
Greece -0.30 -0.44 —
Hong Kong (China) -0.29  -0.29 —-—
United States  -0.05  -0.13 —>
Lithuania ~0.02 -0.42 ——
Tunisia -0.20  -0.29 —
Poland -0.11  -0.18 >
Switzerland -0.43  -0.53 >
Qatar 021 -0.34 I >
Hungary -0.24  -0.40 I >
Indonesia -0.67  -1.03 I >
Chile -0.34  -0.30 I >
United Kingdom -0.01  -0.26 >
Germany -0.27  -0.37 I >
Mexico  0.17  -0.15 } >
Romania -0.31 -0.61 I >
Thailand = 0.10  -0.20 I >
Bulgaria ~ 0.12  -0.58 | >
Turkey 026 -0.32 I {>
Colombia -0.08  -0.17 I >
Montenegro ~ 0.17  -0.51 [}
0.9 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.0

Index difference

Greater equity

Notes: Socio-economic status is measured by the PISA index of economic, social and cultural status of students.
Statistically significant differences between 2006 and 2015 are shown in dark blue.

The average value in the index of science self-efficacy for socio-economically disadvantaged students in PISA 2006 and PISA
2015 is shown next to the country/economy name.

Countries and economies are ranked in descending order of difference between 2006 and 2015 in the gap between
advantaged and disadvantaged students.

Source: OECD, PISA 2006 and PISA 2015 Databases, Table 2.8.
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Figure 2.9 = Change between 2006 and 2015 in career expectations,
by socio-economic status
Difference between socio-economically advantaged and disadvantaged students
in the International Socio-Economic Index of occupational status (ISEI)
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Notes: Socio-economic status is measured by the PISA index of economic, social and cultural status of students.
Statistically significant differences between 2006 and 2015 are shown in dark blue.

The average value in the ISEl index for socio-economically disadvantaged students in PISA 2006 and PISA 2015 is shown
next to the country/economy name. Higher ISEI values indicate higher occupational status.

Countries and economies are ranked in descending order of the difference between 2006 and 2015 in the gap between
advantaged and disadvantaged students.

Source: OECD, PISA 2006 and PISA 2015 Databases, Table 2.10.
Statlink SWrZP¥ https://doi.org/10.1787/888933830291
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In addition to the average trends across OECD countries, different trends are observed between
countries. The socio-economic gap in career expectations narrowed between 2006 and 2015 in
18 of the 51 countries and economies with comparable data. By contrast, the gap widened in
14 countries.

TRENDS IN EQUITY IN EDUCATIONAL ATTAINMENT

The analyses of trends in disparities in educational attainment related to socio-economic
status tell two larger stories. The first is a story of expansion in access to education. During the
past century, the average level of education increased steadily in countries all over the world,
including both wealthier and developing countries. This has allowed a large share of individuals
born in recent decades to attain higher levels of education than those attained by their parents,
i.e. to experience upward educational mobility.

The second story, however, is one of inequities in attainment that persist over time despite the
expansion of access to education. Even among younger cohorts, socio-economically advantaged
people have greater chances of completing higher levels of education than disadvantaged people.

In other words, absolute levels of educational attainment have increased over time on average
across populations and among different socio-economic groups. However, differences between
people in high- and low-income countries, and between advantaged and disadvantaged people,
in the likelihood of attaining higher levels of education have remained significant over time.

Box 2.3 Measuring trends in educational attainment

Data from PISA are insufficient to determine educational attainment because the
assessment measures proficiency among 15-year-old students, and many people continue
their education well beyond this age. Consequently, two additional sources of data are
used to examine educational attainment in this chapter.

A standard way to measure attainment is to count the total number of years of schooling
completed by an individual. Educational attainment is here understood as each progression
to the next grade. Aggregating data on years of schooling at the national level allows for
comparisons between countries. The most complete international dataset of historical
trends in average years of schooling is the one compiled by R. J. Barro and J. W. Lee
(Barro and Lee, 2013g). This dataset is used in this section to examine trends in equity in
educational attainment among countries.

In addition to being a continuous sequence of grades, schooling is organised in longer
periods of time that group several grades and are certified with a diploma (e.g. primary,
secondary, tertiary degrees). Measuring attainment by looking at the highest level of
education an individual completed is important for two reasons: because it implies the
skills students have acquired, and because the degrees earned at those levels are a pre-
requisite for further education and entry into certain occupations and professions (Bills,
2003 ). The Survey of Adult Skills (PIAAC) (OECD, 2016 collects data on educational
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attainment in this way for survey respondents and respondents’ parents. PIAAC data is
used in this section to analyse trends in equity in educational attainment within countries.

Source: Barro, R. and J. Lee (2013), “A new data set of educational attainment in the world, 1950-
2010”, Journal of Development Economics, http://dx.doi.org/10.1016/].JDEVECO.2012.10.001.

Bills, D. (2003), “Credentials, Signals, and Screens: Explaining the Relationship Between Schooling and
Job Assignment”, Review of Educational Research, http://dx.doi.org/10.3102/00346543073004441.

OECD (2016), Technical Report of the Survey of Adult Skills (PIAAC), OECD, Paris
http://www.oecd.org/skills/piaac/PIAAC_Technical Report 2nd Edition Full Report.pdf.

Equity among countries in average years of schooling

Average educational attainment has been increasing in countries in every region of the world
and among people of all income levels for decades. However, the pace of growth has not been
the same everywhere. Wealthier regions have generally seen faster increases in attainment
than poorer regions, and thus gaps in average education levels among countries have persisted
over time.

Figure 2.10 shows the evolution over the 20th century in the average years of schooling completed
by adults (age 25 or over) in 128 countries. Countries are grouped according to their level of
per-capita income (World Bank, 201717). All OECD countries are included in the high-income
group, except Mexico and Turkey, which are part of the upper-middle-income group. Partner
countries and economies that have participated in PISA are included either in the high-income,
the upper-middle-income or the lower-middle-income group.® Low-income economies include
20 countries that have not participated in PISA.

Up to the first decades of the 20th century, individuals attended school for only a few years.
Adults born during the 1900s in high-income countries completed an average of about five years
of schooling; in all other countries the average was less than three years. Towards the end of the
century, adults in high-income countries completed an average of 12 years of schooling, those
in upper-middle-income countries completed about 10 years, adults in lower-middle-income
countries completed about 8 years, and those in low-income countries completed about 5 years
of schooling, on average.

Even though educational expansion was a worldwide phenomenon over the past century,
growth was faster in wealthier countries. As a result, the absolute gap in educational attainment
between people living in the richest and those in the poorest countries increased. Earlier in the
20th century, individuals born in high-income countries had completed around four more years
of school, on average, than those born in low-income countries. This gap widened slowly but
steadily over time, so that for the generation born in the 1980s the gap had almost doubled.

Less of a difference is observed between high-income and upper-middle-income countries. The
gap of about two years of schooling between these two groups of countries has remained more
or less stable throughout the period.
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Figure 2.10 = Total years of schooling, by wealth of countries
Years of schooling completed by 25-74 year-olds, by year of birth
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Notes: Low-income economies are defined as those with a GNI per capita of USD 1 005 or less in 2016; lower-middle-
income economies are those with a GNI per capita between USD 1 006 and USD 3 955; upper-middle-income economies
are those with a GNI per capita between USD 3 956 and USD 12 235; high-income economies are those with a GNI per
capita of USD 12 236 or more (World Bank, 20177)).

Sources: Based on Barro-Lee educational attainment dataset (February 2016); and World Bank Country and Lending Groups
(reviewed on October 2017). See Table 2.12 for national data.
StatLink SiSP™ https://doi.org/10.1787/888933830310

Equity in the attainment of upper secondary and tertiary education

As discussed above, average levels of educational attainment rose worldwide during the past
few decades, but more so in OECD countries than in developing countries. This means that
there are more education opportunities today than in the past. But what has happened within
countries? Have these opportunities been distributed more equitably across socio-economic
groups in more recent decades? Has the expansion of access to education translated into
greater equity in education opportunities? For example, are adults from different socio-
economic backgrounds acquiring more, the same amount, or less education than their
parents? Has the share of adults benefiting from upward educational mobility changed over
the past decades?

In order to answer these questions, the analyses that follow use data from the Survey of Adult
Skills (PIAAC). Survey respondents were between 26 and 65 years old at the time of the
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interview.” Some 33 countries participated in the survey between 2008 and 2016. Countries
participating in PIAAC include OECD countries (except Hungary, Iceland, Luxembourg,
Mexico, Portugal and Switzerland), and four partner countries (Cyprus,® Lithuania, Russia®
and Singapore).

In the analyses based on PIAAC data, socio-economic background is measured by parents’
education. Adults from a socio-economically disadvantaged background are those whose
parents completed less than upper secondary education; adults from a mid-level socio-economic
background are those with at least one parent who had completed upper secondary education;
and adults from an advantaged background are those with at least one parent who had completed
tertiary education. Equity is the greatest when adults’ educational “destinations” (i.e. their
highest level of education) cannot be predicted based on their educational “origins” (i.e. their
parents’ education). By contrast, there is less equity in attainment when educational origins and
destinations are more strongly related.

Educational mobility across generations

As shown in Figure 2.11, three types of educational mobility can be distinguished: individuals
who attained higher levels of education than their parents (that is, who experienced upward
educational mobility), lower levels of education than their parents (downward educational
mobility), or the same level of education as their parents (no educational mobility).

Figure 2.11 = Highest level of education completed, by parents’ education
Percentage of adults 26 years or older, PIAAC average (33 countries)

[ Upward mobility [ No mobility ~ [] Downward mobility
Respondents’ education
Less than upper .
secondary Upper secondary Tertiary
Less than upper
17
secondary
Parents’ Upper secondary 4
education
Tertiary 1 6 14 22
Total 22 42 37 100

Notes: Respondent’s education is the highest level of education completed by the person responding to the Survey of Adult
Skills (PIAAC).

Parents’ education is the highest level of education completed by either the father or the mother of the respondent.

Tertiary education includes ISCED levels 5 (short-cycle tertiary education), 6 (bachelor’s or equivalent level), 7 (master’s or
equivalent) and 8 (doctoral or equivalent).

Source: OECD, PIAAC dataset. See Table 2.17 for national data.

StatLink =P https://doi.org/10.1787/888933830329
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On average across PIAAC-participating countries, 41% of adults achieved upward educational
mobility. Individuals who attained higher levels of education than their parents can be
categorised into three groups (the cells coloured in dark blue in Figure 2.11): respondents
who completed upper secondary education and neither of whose parent had completed
upper secondary school (19%); respondents who completed tertiary education and at least
one of whose parent had completed upper secondary education (13%); or respondents who
completed tertiary education and neither of whose parent had completed upper secondary
education (9%). The latter group, although the smallest, is the most remarkable because it
involves moving from the most disadvantaged educational origins (parents with less than upper
secondary education) to the most advantaged educational destination (completing tertiary
education).

However, the most frequently observed pattern of educational mobility is not upward mobility
but no mobility: almost half of the respondents (48%,; the white cells in Figure 2.11) attained the
same highest level of education as their parents. This group includes adults with less than upper
secondary education whose parents also did not complete upper secondary education (17%);
adults who completed upper secondary education and have at least one parent who attained that
level of education (17%); and adults who completed a tertiary degree and at least one of whose
parents had also attained a tertiary degree (14%).

The share of respondents contending with downward educational mobility is considerably
smaller (11%). The largest group is composed of adults with tertiary-educated parents who
completed only upper secondary education themselves (6%), and adults who did not complete
upper secondary education even though at least one of their parents had (4%). Rare are the adults
with highly educated parents who did not complete upper secondary education.

Levels of educational mobility vary across countries, as shown in Figure 2.12. In Finland, Korea,
Russia and Singapore, more than one in two adults experienced upward educational mobility,
according to PIAAC data. By contrast, in Austria, the Czech Republic, Germany and Turkey, fewer
than one in three adults did so. Shares of downwardly mobile adults are larger (17% or more) in
Germany, Lithuania, Norway and Sweden, and smaller (less than 5%) in Italy, Korea, Singapore
and Turkey.

The share of upwardly mobile adults is larger than the share of downwardly mobile adults in all
PIAAC-participating countries, even in those where upward educational mobility is comparatively
rare and where downward mobility is comparatively common. This reflects the expansion in
access to education across generations, or “educational upgrading”, made evident by looking at
populations’ average years of schooling.

In Figure 2.11 above, the levels of education of PIAAC respondents and those of their parents are
presented in the “Total” cells coloured in grey. Education levels are higher among respondents
than among their parents: 22% of respondents attained less than upper secondary education as
their highest level of attainment compared to 45% of parents who did so. Completion of upper
secondary and tertiary education is far more frequent among respondents than among their
parents.
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Figure 2.12 = Educational mobility, by country
Percentage of adults 26 years or older who reported lower, the same
or higher educational attainment than/as their parents

[ Downward mobility [ No mobility [ Upward mobility

Cyprus’ I

Russian Federation I
Singapore I
Korea I

Finland T

Greece I

Belgium T

France I

Ireland T
Poland I
Lithuania . f

Canada T
Netherlands T
Estonia : I

Sweden I

Japan T
PIAAC g T
Australia g

Israel -

New Zealand i I
Spain | —
Northern Ireland I
England g—
Slovenia o1
Chile T
Denmark : I :
Norway : —
Italy I :
Slovak Republic T
United States . I
Austria : I

Turkey [

Germany ; I

Czech Republic T

il

0 10 20 30

N
o
1
(=)
=N
(=)
~
o
=3
(=)

90

—
o 2
s O

1. See notes at the beginning of this chapter.

Countries and economies are ranked in descending order of the percentage of respondents who experienced upward
educational mobility.

Source: OECD, PIAAC dataset, Table 2.18.
StatLink 5= https://doi.org/10.1787/888933830348

Has educational mobility changed over time? A way to answer this question using PIAAC data is to
compare educational mobility rates across respondents from different age cohorts (Figure 2.13
The oldest PIAAC respondents, those who were between 56 and 65 years old at the time of data
collection (which occurred between 2011 and 2015, depending on the country'9), were born
during the late 1940s and throughout the 1950s, and typically entered primary school during the
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1950s and early 1960s. Those who continued studying completed tertiary education during the
1970s. At the other extreme, the youngest PIAAC respondents in the analysis, those who were
around 26 years old at the time of the survey, were born between the second half of the 1970s
and the end of the 1980s, and attended and completed tertiary education in the 2000s. Thus,
Figures 2.13 to 2.17, about trends in equity in attainment, cover a period of several decades, and
adults who were born and completed their education in the immediate aftermath of World War Il
to the present.

Figure 2.13 = Educational careers across age cohorts

Cohort Year of birth En.tered Completed Comp‘leted
primary upper secondary tertiary
1 56-65 1946-59 1950s-early 60s Late 1960s-early 70s 1970s
2 46-55 1956-69 1960s-early 70s Late 1970s-early 80s 1980s
3 36-45 1966-79 1970s-early 80s Late 1980s-early 90s 1990s
4 26-35 1976-89 1980s-early 90s Late 1990s-early 2000s 2000s

Note: Respondents younger than 26 at the time of data collection are not included in the analysis. A first round of data
collection in 25 countries occurred between August 2011 and March 2012. A second round of data collection in eight
countries occurred between August 2014 and January 2015.

Source: OECD, PIAAC dataset.

There has been considerable variation over the past few decades in the rates of upward
educational mobility, as shown in Figure 2.14. On average across PIAAC-participating countries,
the percentage of upwardly mobile adults was higher among older respondents (43% in oldest
Cohort 1, 45% in Cohort 2) than among younger respondents (41% in Cohort 3, 35% in youngest
Cohort 4). Upward educational mobility reached a peak in previous decades, among individuals
born between the 1950s and 1960s (Cohorts 1 and 2), before a sharp decline began among
individuals born in the 1970s and 1980s. If these average trends continue at the same pace,
students who are completing their education today will be less likely to be upwardly mobile
than the youngest adult respondents in PIAAC. This means that less than a third of the members
of current and future generations would be expected to attain an educational level higher than
that of their parents.!!

Declining upward educational mobility is observed in 21 countries (see Figure 2.14). These
are countries where the percentage of upwardly mobile adults was higher among the oldest
cohort than among the youngest cohort in the study. In 11 of these countries (Canada, Denmark,
Estonia, Israel, Lithuania, New Zealand, Norway, Poland, the Slovak Republic, Sweden and the
United States) the share of upwardly mobile adults shrank gradually with each new cohort. In
seven other countries (Austria, Belgium, England, Finland, Japan, Slovenia and Russia), as on
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average for all PIAAC-participating countries, an increase in upward mobility between the first
and the second cohorts was followed by a stronger decline among younger cohorts.

Figure 2.14 = Change in upward educational mobility across age cohorts
Percentage of 26-65 year-olds who attained a higher level of education
than their parents did, by cohort
O Cohort 1 (age 56-65) I Cohort 2 (age 46-55)
I Cohort 3 (age 36-45) » Cohort 4 (age 26-35)
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1. The difference between the oldest and youngest cohorts is statistically significant.
2. See notes at the beginning of this chapter.

Countries and economies are ranked in ascending order of the percentage of 56-65 year-olds (Cohort 1) who attained a
higher level of education than their parents had.

Source: OECD, PIAAC dataset, Table 2.19.
StatLink =P https://doi.org/10.1787/888933830367

By contrast, in seven countries the share of upwardly mobile adults increased over time. In Italy,
Singapore, Spain and Turkey, each successive cohort was generally more upwardly mobile than
the preceding cohort. In Greece, Ireland and Korea, upward mobility increased over the first two
or three cohorts then stabilised or declined slightly in the last cohort, but the trend for the period
is positive.
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Why do trends in upward educational mobility vary over time and across countries? The key
explanatory factor is the timing of educational expansion. As discussed above, upward mobility
occurs when an adult attains an education level higher than that of her or his parents. In this
analysis, tertiary education is the highest education level under consideration; thus, individuals
with tertiary-educated parents cannot experience upward educational mobility. This is partly an
artefact of the way education categories were defined in this analysis; but it also reflects the real
organisation of the education system and the fact that even the best-performing students do not
continue studying indefinitely. Therefore, as a result of what could be called a “ceiling effect”,
countries in which upper secondary and tertiary education expanded earlier would be expected
to have smaller or declining rates of upward mobility. By contrast, countries with lower levels of
educational attainment among older cohorts will have more room to upgrade their populations’
education level.

Take, for example, the seven countries with a positive trend in upward mobility mentioned in
the paragraph above. These are countries where the massification of upper secondary education
occurred more recently. In Greece, Ireland, Italy, Korea, Spain and Turkey, more than one in two
adults born between the mid-1940s and late 1950s (members of Cohort 1, the oldest under study)
attained only less than upper secondary education; in Italy and Turkey as few as about one in
four did (Table 2.14). By comparison, in Germany and the United States, two countries that led
the way in providing schooling for the masses, only about 10% of adults born in the mid-1940s
to late 1950s completed their education before entering upper secondary school.

Another source of cross-national variation in upward mobility trends during the past few decades
is the timing of the expansion of tertiary education. In Korea and Singapore, two countries where
upward mobility has increased over time, the growth over recent decades in the percentage
of tertiary-educated adults was the largest among all countries participating in PIAAC. Among
adults born between 1946 and 1959 (members of Cohort 1), 21% in Singapore and 15% in Korea
completed tertiary education; among those born between 1976 and 1989 (members of Cohort 4),
74% in Singapore and 64% in Korea completed that level of education. By contrast, on average
across countries participating in PIAAC, the difference in the share of tertiary-educated adults
between the youngest cohort (45%) and the oldest cohort (26%) was 19 percentage points, less
than half of the increase in the share of tertiary-educated adults in the two Asian countries (see
Table 2.14).

Similarly, in Greece, Italy, Korea, Singapore, Spain and Turkey, parents” education was very low
among adults born between 1946 and 1959 (members of Cohort 1). More than three in four of
these parents had completed less than upper secondary education; in ltaly (92%) and Turkey
(98%), more than nine in ten respondents had parents who had not completed upper secondary
education (Table 2.16). This relative delay in securing access to and completing upper secondary
education meant that a large part of the population in these countries was eligible to experience
upward mobility in the following decades.

In countries where there is a decline in upward educational mobility, access to and attainment
of upper secondary education expanded earlier. In Canada, Estonia, Germany, Israel, Lithuania,
Poland, Russia and the United States, upper secondary schooling was nearly universal by the
middle of the 20th century (i.e. at least 80% of respondents in these countries had completed
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upper secondary school or attained higher levels of education; see Table 2.14). Similarly, parents’
educational attainment was higher in these countries, among the oldest cohort, than on average
in PIAAC-participating countries (Table 2.16).

Disparities in completing tertiary education related to parents’ education

Analyses of educational mobility across generations can capture how much educational
attainment has changed between one generation and the next (also known as “absolute”
mobility), but it cannot determine whether all socio-economic groups are affected in the same
way (a.k.a. “relative” mobility). For example, socio-economically disadvantaged adults who
are upwardly mobile compared with their parents might, or might not, attain similar levels of
educational attainment as advantaged adults.

Research suggests that inequity in attainment might persist despite educational expansion
because individuals who are more socio-economically advantaged progress through the levels
of education faster than or as fast as individuals from disadvantaged groups, thus retaining their
relative advantage (Raftery and Hout, 1993 s;; Breen and Jonsson, 2000p9). In this hypothesis,
disadvantaged groups could gain access only once advantaged groups reached a level of
“saturation” (access for all of their group members).

Yet, some countries might be more efficient than others in promoting access for disadvantaged
students (Breen et al., 2009¢). Furthermore, universal access is by definition a source of equity
(and also of equality) in education opportunities. The universalisation of primary and secondary
education is a reality in most OECD countries, but universal tertiary education is not. Also,
“horizontal” disparities in the quality of education can persist in those levels of education
that have become universal (Lucas, 2001 30; Marteleto et al., 201231;; Gerber and Cheung,
200832)). Thus, compensating for the early effects of family background on students’ academic
performance and behaviours that influence attainment remains the fundamental equity challenge
(Erikson et al., 200533)).

In all 33 countries that participated in the Survey of Adult Skills (PIAAC), adults with more-
educated parents have considerably greater chances of completing tertiary education than adults
with less-educated parents (Figure 2.15). On average across PIAAC-participating countries,
adults with at least one tertiary-educated parent were 11 times more likely to complete tertiary
education than adults whose parents had not completed upper secondary school.

Relative disparities in attaining tertiary education are even more pronounced, in ascending order
of magnitude, in Singapore, Turkey, Italy, Poland, the Slovak Republic and the Czech Republic. In
these countries, adults with tertiary-educated parents were between 18 and 34 times more likely
to complete tertiary education than adults with low-educated parents. Disparities are smaller, but
still statistically significant, in Canada, Estonia, Finland, New Zealand and Sweden, where the
odds of completing tertiary education were between three and five times greater among adults
with highly educated parents than among adults with low-educated parents.

Adults with at least one parent who had completed upper secondary education were also more
likely to complete tertiary education than those from families where neither parent had completed
upper secondary school. On average across PIAAC-participating countries, adults with at least
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one parent who had completed upper secondary education were three times more likely to
complete tertiary education than adults with low-educated parents. In the Czech Republic, these
adults were six times more likely to complete tertiary education; in Italy, they were seven times
more likely, and in Turkey they were eight times more likely than adults with low-educated
parents to complete tertiary education.

Figure 2.15 = Likelihood of attaining tertiary education, by parents’ education
Increased likelihood of completing tertiary education among adults
26 years or older whose parents had attained a high or middle level of education,
relative to adults with low-educated parents

Level of parents’ education:
I High (at least one parent had completed tertiary)

] Middle (at least one parent had completed upper secondary)

Czech Republic 34
Slovak Republic 29
Poland 27
Italy 25
Turkey 21
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1. See notes at the beginning of this chapter.

Note: All odds ratios are statistically significant.

Countries and economies are ranked in descending order of the increased likelihood of completing tertiary education among
adults whose parents are highly educated, relative to adults with low-educated parents (neither parent completed upper
secondary education).

Source: OECD, PIAAC dataset, Table 2.24.
StatLink Su=P https://doi.org/10.1787/888933830386
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However, this does not mean that opportunities to attend and complete tertiary education did
not improve over time for people from disadvantaged families. Education opportunities expanded
for all socio-economic groups, on average across PIAAC-participating countries; but people
with more-educated parents were more likely to seize those opportunities. To illustrate this
point, Figure 2.16 presents the predicted probability of completing tertiary education among
individuals with highly, middle- and low-educated parents among members of different age
cohorts.1?

On average across PIAAC-participating countries, the probability of completing tertiary education
among adults with highly educated parents evolved from about 61% among the oldest cohort
to 69% among the youngest cohort (Figure 2.16). Among adults with low-educated parents, the
probability of attaining tertiary education was 18% among members of the oldest cohort, and
24% among those in the youngest cohort (an increase of 6 percentage points).

Because gains were larger among those with highly educated parents, the gap in tertiary
attainment between adults with highly educated parents and those with low-educated parents
grew over time. In the oldest cohort, the gap was 43 percentage-points wide, while in the
youngest cohort, the gap was 45 percentage-points wide. Even if this difference is not very large,
it suggests inequity in tertiary attainment increased moderately (or remained stable) over time.

Figure 2.16 = Trends in likelihood of completing tertiary education,
by parents’ education
Predicted probability of completing tertiary education among adults
26 years or older, PIAAC average (33 countries)

Level of parents’ education:
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Note: Predicted probabilities are estimated based on a multivariate logistic regression with completing tertiary education as
the outcome and parents’ education and age-cohort as predictors.

Source: OECD, PIAAC dataset, Table 2.26.

StatLink Si=P¥ https://doi.org/10.1787/888933830405
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Adults whose parents had attained a middle level of education showed significant gains. Among
adults with at least one parent who had completed upper secondary education, the predicted
probability of completing tertiary education was 34% among the oldest cohort, and 43% among
the youngest cohort, an increase of 9 percentage points over time (Figure 2.16). This suggests
that the disparity between adults with middle-educated parents and those with highly educated
parents remained stable during the past few decades, while the disparity between those with
middle-educated parents and those with low-educated parents widened, on average across
PIAAC-participating countries.

Some countries deviate from these average trends, however. Inequity in attainment of tertiary
education (predicted values) increased more markedly in Chile, the Czech Republic, Ireland,
Italy, Poland, Slovenia, Spain and Turkey (Table 2.26). In these countries the gap between those
respondents with highly educated parents and those with low-educated parents widened by six
percentage points or more between the oldest and youngest cohorts.

The largest decline in equity was observed in the Czech Republic. The difference in the predicted
probability of completing tertiary education between adults with highly educated parents and
those with low-educated parents increased by 11 percentage points. As shown in Figure 2.17, this
widening of the gap was mainly due to recent gains among young adults with highly educated
parents, and also to the lack of gains among adults with low-educated parents over the period.
In the Czech Republic, only 14% of older adults completed tertiary education, but almost 30%
of younger adults did (Table 2.21). This expansion mostly involved those with highly educated
parents who already had a much higher likelihood of completing tertiary education than the rest
of the Czech population.

Italy and Chile provide two additional examples of how access to tertiary education can become
more inequitable over time. In these countries inequity did not increase only among the youngest
cohort, as in the Czech Republic, but started growing in older cohorts.

In Italy, the predicted probability of completing tertiary education improved over time among
people of high and middle socio-economic status, and not as much among disadvantaged
individuals (Figure 2.17). The average educational attainment in ltaly is low by OECD
standards: only 14% of Italian adults had earned a tertiary degree by the time of PIAAC data
collection (Table 2.20). In previous decades, this share was even smaller: less than one in
ten 56-65 year-olds in Italy completed tertiary education (Table 2.21). Younger Italians, those
aged between 26 and 45 at the time of the survey, benefited from greater access to higher
education.

In Chile, tertiary attainment rates improved with each successive cohort across all socio-economic
groups, but the larger gains were observed among the middle and high socio-economic strata
(Figure 2.17). Some 29% of adults in Chile held a tertiary degree at the time of PIAAC data
collection — a larger share than in ltaly and the Czech Republic (Table 2.20). A recent OECD
review of education in Chile identified strengthening equity in access to higher education as one
the main challenges for education policy in that country (OECD, 2017 34).
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By contrast, Singapore is the only country where equity in the attainment of tertiary education
improved markedly over time, as show in Figure 2.17. In Singapore, the difference in the likelihood
of completing tertiary education related to parents’ education narrowed by 19 percentage points
between the oldest and youngest cohorts. What is unique about Singapore are the enormous
strides made by adults with low-educated parents. In Singapore, even disadvantaged adults in the
two youngest cohorts were more likely than not to complete tertiary education (i.e. among those
with low-educated parents, the probability of completing tertiary education was 51% for adults
aged 36-45 and 58% for adults aged 26-35) (Figure 2.17). Arguably, this was possible because
the stratum of socio-economically advantaged adults had already reached a “saturation” point
in their access to tertiary education by the 1980s, when 86% of adults with tertiary-educated
parents also completed tertiary education (Table 2.23).

Germany and the United States also show some minor increases in equity in tertiary attainment.
What is interesting about these cases is that the probability of completing tertiary education
decreased for German and American adults regardless of their parents’ level of education.
Greater equity is achieved because the decrease in likelihood is slightly greater for adults with
highly educated parents than for adults with low-educated parents.

Neither Germany nor the United States saw a great expansion in access to tertiary education
in the four decades prior to the Survey of Adult Skills. In Germany, 34% of respondents held
a tertiary degree at the time of data collection (Table 2.20), and no difference in the share of
the population with a tertiary degree is observed between the youngest and oldest cohorts
(Table 2.21). In the United States, 40% of all respondents had completed tertiary education
(Table 2.20), with a small increase between the older and younger respondents (Table 2.21).
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Notes

1. Reading was the main domain of assessment in PISA 2000 and PISA 2009. The analyses in Figure 2.4
consider, first, changes that occurred between PISA 2000 and PISA 2015, because the purpose of the analysis
is to observe trends over the longest possible period of time. For particular countries that did not participate in
PISA 2000, changes occurred between PISA 2009 and PISA 2015 are considered. Similarly, in Figure 2.5
changes between PISA 2003 (when mathematics was the main domain of assessment for the first time) and
PISA 2015 are considered, and data for PISA 2012 is used only for countries that did not participate in
PISA 2003.

2. PIAAC collects data for respondents aged 16 and older. For this analysis, the sample was limited to the
first age group in 5-year intervals (25-29). This means that the PIAAC results reported in this analysis refer
to a wider age group than TIMSS and PISA results, which use a sample of students of roughly similar age.

3. This methodological design is called a “pseudo-cohort” analysis. For a similar analytical approach, see
Borgonovi et al. (201733)).

4. TIMSS 1995 tested three separate populations. So-called “Population 1” included students enrolled in two
adjacent grades that contained the largest proportion of 9-year-old students at the time of testing — third- and
fourth-grade students (IEA, 1997 3¢). In this analysis, the sample was restricted to students attending grade 4
of primary school, to capture more 10-year-old students. The average age of students in the sample for each
country was the following (in years; standard errors in parenthesis): Australia: 10.25 (0.015); Austria: 10.46
(0.014); Canada: 10.02 (0.011); the Czech Republic: 10.42 (0.011); England: 10.04 (0.011); Greece: 9.61
(0.008); Ireland: 10.34 (0.016); Korea: 10.28 (0.009); the Netherlands: 10.26 (0.015); New Zealand: 9.98
(0.013); Norway 9.87 (0.008); the United States: 10.19 (0.011).

5. See PISA 2015 Technical Report (OECD, 2017,7) for more details about this index.

6. OECD partners included in the high-income group are the following: Hong Kong (China), Lithuania,
Macao (China), Malta, Qatar, Singapore, Chinese Taipei, Trinidad and Tobago, the United Arab Emirates
and Uruguay. OECD partners included in the upper-middle-income group are the following: Albania,
Algeria, Brazil, Beijing-Shanghai-Jiangsu-Guangdong (China), Bulgaria, Ciudad Auténoma de Buenos Aires
(Argentina), Colombia, Costa Rica, Croatia, the Dominican Republic, the Former Yugoslav Republic of
Macedonia (FYROM), Lebanon, Montenegro, Peru, Romania, Russia and Thailand. OECD partners included
in the lower-middle-income group are the following: Georgia, Indonesia, Jordan, Kosovo, Moldova, Tunisia
and Viet Nam.

7. PIAAC collects data on individuals as young as 16. However, the analysis in this chapter considers only
individuals older than 25 at the moment of the survey to ensure that as many respondents as possible have
reached their highest level of education. This is consistent with previous studies using a similar methodology
(Pfeffer, 2008[9]).

8. See notes at the beginning of this chapter.
9. See the note at the beginning of this chapter.

10. The first round of PIAAC data collection occurred between August 2011 and March 2012 in the following
25 countries: Australia, Austria, Belgium (Flanders), Canada, Cyprus, the Czech Republic, Denmark, England,
Estonia, Finland, France, Germany, Ireland, Italy, Japan, Korea, the Netherlands, Northern Ireland, Norway,
Poland, the Russian Federation, the Slovak Republic, Spain, Sweden and the United States. The second round
of data collection occurred between August 2014 and January 2015 in the following eight countries: Chile,
Greece, Israel, Lithuania, New Zealand, Singapore, Slovenia and Turkey.

11. This analysis is based on a measure of educational attainment that considers three response categories
(with completing tertiary as highest education level). Results may have been different if different levels or
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kinds of tertiary education had been considered in the analysis, or if educational attainment was measured
in terms of years of schooling.

12. Predicted values in Figure 2.16 are based on a regression model that estimates the likelihood of completing
tertiary education by parents’ education, after accounting for individuals’ age cohort (Table 2.25). Having
more highly educated parents increases the likelihood of completing tertiary education in all countries, even
after accounting for age cohort (Table 2.25). Because predicted values are used only for illustration, the
statistical significance of the difference in predicted values was not computed.
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Academic and socio-emotional
resilience among disadvantaged
students

This chapter examines resilience among socio-economically disadvantaged
students. It focuses on two kinds of student resilience: academic and socio-
emotional. In the first part of the chapter, academic resilience is examined
using international, national and “core-skills” perspectives. Student-,
school- and system-level characteristics associated with academic resilience
are considered. The second part of the chapter examines the incidence
of social and emotional resilience across countries, and the relationship
between academic and socio-emotional resilience.

Notes regarding Cyprus

Note by Turkey: The information in this document with reference to “Cyprus” relates to the southern part of the Island.
There is no single authority representing both Turkish and Greek Cypriot people on the Island. Turkey recognises the
Turkish Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the
United Nations, Turkey shall preserve its position concerning the “Cyprus issue”.

Note by all the European Union Member States of the OECD and the European Union: The Republic of Cyprus is
recognized by all members of the United Nations with the exception of Turkey. The information in this document relates
to the area under the effective control of the Government of the Republic of Cyprus.

A 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.

A note regarding Lithuania

Lithuania was not an OECD member at the time of preparation of this publication. Accordingly, Lithuania is shown as a
partner country and is not included in the OECD average.

This document, as well as any data and map included herein, are without prejudice to the status of or sovereignty over
any territory, to the delimitation of international frontiers and boundaries and to the name of any territory, city or area.

EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY  © OECD 2018

95




ACADEMIC AND SOCIO-EMOTIONAL RESILIENCE AMONG DISADVANTAGED STUDENTS |

96

What the data tell us

= Some 11% of socio-economically disadvantaged students across OECD countries are
“nationally resilient”, meaning that they score in the top quarter of science performance
in their own countries. National resilience is more prevalent in countries and economies
with greater equity in student achievement. Algeria, Hong Kong (China), Iceland,
Kosovo, Macao (China) and Montenegro have the largest shares of nationally resilient
students; but top-performing countries and economies, like Singapore and Beijing-
Shanghai-Jiangsu-Guangdong (China), have some of the lowest shares of nationally
resilient students.

= On average across OECD countries, 25% of disadvantaged students are “core-skills
resilient”, meaning that they score at proficiency Level 3 or above in science, reading and
mathematics. This type of academic resilience is more frequently observed in countries
with higher average performance. In Hong Kong (China) and Macao (China), more than
half of students are core-skills resilient.

= The share of nationally and core-skills resilient students is greater in schools with a
better disciplinary climate and among students with a stronger motivation to achieve
and who had not skipped classes in the two weeks prior to the PISA test, on average
across OECD countries.

Some 26% of disadvantaged students and 33% of advantaged students are satisfied with
their life, feel socially integrated at school and do not suffer from test anxiety, on average
across OECD countries. Finland, the Netherlands and Switzerland have the largest
shares of socially and emotionally resilient disadvantaged students.

Nationally resilient students are 78% more likely to be socially and emotionally resilient
than disadvantaged students who are not nationally resilient, on average across OECD
countries with available data. Core-skills resilient students are 66% more likely to be
socially and emotionally resilient than disadvantaged students who are not core-skills
resilient.

Student resilience — students’ capacity to overcome barriers and adversities that typically
hinder learning processes and outcomes — is a key issue for both equity in education and social
mobility. In PISA, resilient students are socio-economically disadvantaged 15-year-olds who
beat the odds against them and excel in school. Disadvantaged students who perform well at
age 15 tend to continue into higher education and work in skilled jobs later on, as shown in
Chapter 5 of this report. Thus, policies and practices that support disadvantaged and resilient
students can not only help narrow socio-economic gaps in performance, but also enhance
upward social mobility.

While all students face difficulties of one sort or another, socio-economically disadvantaged
students tend to be exposed simultaneously to multiple factors that put their learning at risk
(OECD, 2016)). Disadvantaged students not only have parents with lower levels of education,
working in lower-paid and less-prestigious jobs, they are also more likely to have an immigrant
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background, speak at home a language that is different from the one spoken at school, live in
rural areas and in single-parent households, had repeated a grade and are enrolled in a vocational
track — all of which are associated, in most countries, with lower academic performance. Socio-
economically disadvantaged students are also more likely to have poorer socio-emotional
outcomes, such as not feeling that they belong at school, and lacking confidence when they face
challenging evaluations and tasks (OECD, 2017 ).

This chapter is based on two innovations in analysing resilience. First, the chapter considers
student resilience not only in terms of academic performance, as in previous PISA reports, but
also in terms of social and emotional outcomes. This is consistent with the notion that students’
psychological and social well-being is an important education outcome in itself.

Second, the chapter distinguishes between different types of academic resilience to capture
the notion that resilience goes beyond international excellence in a single subject. Resilience
is considered using a national perspective, by comparing disadvantaged students with the
best-performing students in their own countries, and also using a core-skills perspective, by
considering the achievement of good levels of performance in three cognitive domains.

Findings in this chapter show that top-performing countries have larger shares of disadvantaged
students who perform at Level 3 or above in reading, mathematics and science (meaning that
they are “core-skills resilient”); but it is countries with greater equity in education that have
more disadvantaged students who perform as well as the top performers in their own countries
(meaning they are “nationally resilient”).

The chapter also shows that students’ attitudes and behaviours towards school, as well as
the schools they attend, make a difference in their chances of being academically resilient.
For example, disadvantaged students who do not skip school and who attend schools with
a better disciplinary climate are more likely to be resilient. The chapter also shows that
disadvantaged students who are socially and emotionally resilient also tend to do better
academically — meaning that helping disadvantaged students develop positive attitudes
and behaviours towards themselves and their education can also benefit these students’
academic development.

ACADEMIC RESILIENCE

Academic resilience, as defined in PISA, is the capacity of socio-economically disadvantaged
students to achieve higher levels of performance than would be predicted by their family
background. In PISA 2015, on average across OECD countries, the mean science score of
disadvantaged students was 452 points, 41 points lower than the mean score of all students,
and 88 points lower than the mean score of advantaged students (Table 3.1). Although these are
large differences, many disadvantaged students perform better than what these average numbers
would lead one to expect. How much better? And who are these resilient students? Where do
they study? And how do they manage to overcome the odds against them?

Academic resilience in PISA

In previous PISA reports, academic resilience was usually studied from an international
perspective. The level of performance above which socio-economically disadvantaged students
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are considered resilient is the top quarter of performance across all countries and economies
participating in PISA, after accounting for students’ socio-economic status.! Defining resilience
in this way has the virtue of capturing disadvantaged students’ capacity to achieve academic
excellence against the most competitive international standards.

But academic resilience among socio-economically disadvantaged students goes beyond
international excellence. In this chapter, academic resilience among 15-year-olds is examined
using two additional perspectives, as summarised in Figure 3.1. These perspectives capture
different types or dimensions of academic resilience.

Figure 3.1 = Types of academic resilience in PISA
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Note: Socio-economically disadvantaged students are students in the bottom quarter of the PISA index of economic, social
and cultural status (ESCS) in their own country.

An important dimension of academic resilience that is not captured by international comparisons
is students’ capacity to achieve excellence by national standards. Disadvantaged students
who score in the top quarter of their own country in science are considered to be “nationally
resilient”. Achieving academic excellence by national standards is a positive outcome and a
major indication of student resilience in itself, because in every PISA-participating country and
economy, disadvantaged students perform significantly worse than students in the top quarter of
performance nationally. As shown in Figure 3.2, in every country and economy participating in
PISA 2015, the average difference in science performance between disadvantaged students and
top-performing students in the country/economy is more than 100 points (except Algeria, where
the difference is 97 points); in 43 countries and economies, the average difference is larger than
150 points.
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Figure 3.2 = Socio-economic disadvantage and science performance

Mean science score among socio-economically disadvantaged students
and national top-performers
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Countries and economies are ranked in ascending order of the mean science score of disadvantaged students.
Source: OECD, PISA 2015 Database, Table 3.1.

Statlink SirZP¥ https://doi.org/10.1787/888933830443
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Performing among the top quarter of students in one’s own country is not only very difficult for
disadvantaged students, it is also an accomplishment that can have a significant positive impact
on future success in education and work. As shown in the longitudinal analyses presented in
Chapter 5, 15-year-old students who perform as well as their best-performing peers in their own
countries are more likely to continue into higher education and obtain better-paid and more
prestigious jobs. For disadvantaged students, this means upwards educational and social mobility.

The measure of national resilience is, however, blind to international differences in student
performance. For this reason, in countries with higher average performance the threshold or
cut-off score for a student to be considered nationally resilient is higher than in countries with
lower average performance. In low-performing countries, national resilience can be the first
objective for a student to achieve before aiming at international resilience.

The third important perspective on academic resilience considered in this chapter is called
“core-skills”. The notion of “core-skills resilience” describes the extent to which disadvantaged
students achieve certain levels of proficiency in not only one but all three core cognitive domains
that PISA assesses. These are the skills students need to participate fully in society (Agasisti et al.,
2018y3)). Socio-economically disadvantaged students who score at Level 3 or above in reading,
mathematics and science are considered to be core-skills resilient.

Students at proficiency Level 3 in reading begin to demonstrate the ability to construct the
meaning of a text and form a detailed understanding from multiple independent pieces of
information. They can work with proportional relationships and engage in basic interpretation
and reasoning when solving mathematics problems; and they can handle unfamiliar topics in
science. This set of skills goes beyond “baseline” levels of proficiency (Level 2). Level 3 is also,
on average across OECD countries, the median proficiency of students in each PISA cognitive
domain. Thus core-skills resilient students are in the top 50% of students participating in PISA.

Note that the core-skills perspective is an “absolute” measure of student resilience, whereas the
national perspective is a “relative” measure. The threshold used in the core-skills definition is
absolute in the sense that disadvantaged students need to perform at a certain given threshold that
is the same for all students. The cut-off point to reach proficiency Level 3 in each subject (484 points
in the science assessment, 480 points in the reading assessment and 482 points in the mathematics
assessment) does not vary across countries. This provides an identical international standard against
which all participating students are evaluated. The national definition uses a relative threshold
because the performance level is assessed with reference to the student’s own country, and not to
the entire pool of students participating in PISA. As a result, nationally resilient students earn higher
scores, on average, in high-performing countries than in low-performing countries.

Combining these three perspectives means understanding academic resilience as a dynamic
capacity that students can develop and strengthen over time as they progress through their
education and, at each point on the way, can consolidate and expand their knowledge and
skills. Not even the most gifted students start their education having the advanced skills typically
observed among PISA’s top-performing students, such as being able to use scientific knowledge
as evidence to develop arguments and make life decisions, understand fully and in detail
complex texts on unfamiliar topics, or use advanced mathematical thinking and reasoning.
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Instead, students’ learning is a process that builds upon previous layers of proficiency, acquired
over time, as a result of the education completed in earlier grades.

In all three perspectives on academic resilience considered in this chapter, as in the index of
social and emotional resilience examined below, socio-economic disadvantage is defined from
a national perspective: disadvantaged students are defined as those in the bottom quarter of
the PISA index of economic, social and cultural status (hereafter, ESCS) in the student’s own
country. In theory, socio-economic disadvantage could also be defined from an international
perspective, for example by considering as disadvantaged the students in the bottom quarter of
ESCS among all PISA-participating countries. This was not the approach taken in this chapter
because a national perspective on socio-economic disadvantage may be more informative for
targeted policies aiming to achieve equity within one country or economy than an international
or absolute perspective.

Two technical reasons also explain this choice. First, the aim of the analysis is to provide relevant
information on student resilience in as many PISA-participating countries and economies as
possible. However, wealthier OECD and partner countries have relatively few students in the
bottom quarter of international ESCS, thus the analysis would have little relevance for them
(Table 3.13).2 Second, because of the small sample size in many OECD and partner countries,
the statistical power of the estimations in these countries would be diminished. This is not
to say that analyses of student resilience using an international definition of socio-economic
disadvantage would not be important or possible in countries with larger numbers of students
who are considered to be disadvantaged from an international perspective. On the contrary, it is
an issue on which future analyses of PISA data might want to focus.

Academic resilience across countries

Socio-economically disadvantaged students can be resilient in one, two or all three of the
ways academic resilience is considered in this chapter, or not at all. On average across OECD
countries in 2015, 10% of disadvantaged students are simultaneously internationally, core-skills
and nationally resilient, 13% are resilient in two ways, and 9% in only one way. However, about
two in three (68%) disadvantaged students are not academically resilient in any of the three ways
considered here, on average across OECD countries (Table 3.2).

Figure 3.3 shows the percentage of disadvantaged students, across the countries and economies
that participated in PISA 2015, who show each of the three types of academic resilience.

The type of academic resilience that varies the most between countries and economies is
international resilience. On average across OECD countries, 29% of disadvantaged students are
internationally resilient. Top-performing countries and economies, such as Beijing-Shanghai-
Jiangsu-Guangdong (China) (hereafter “B-S-J-G [China]”), Estonia, Finland, Hong Kong
(China), Japan, Korea, Macao (China), Singapore, Chinese Taipei and Viet Nam have the largest
proportions (about 40% or more, and as much as 76% in Viet Nam) of internationally resilient
students. By contrast, the Dominican Republic, the Former Yugoslav Republic of Macedonia
(hereafter “FYROM”), Kosovo, Peru and Tunisia have the smallest proportions (less than 5%) of
disadvantaged students who are internationally resilient.
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Figure 3.3 = International, national and core-skills resilient students in PISA 2015
Percentage of socio-economically disadvantaged students who are academically resilient
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1. Internationally resilient students are disadvantaged students who score in the top quarter of performance in science among
all students participating in PISA, after accounting for socio-economic status.

2. Nationally resilient students are disadvantaged students who score in the top quarter of performance in science among
students in their own country.

3. Core-skills resilient students are disadvantaged students who score at or above Level 3 in PISA in science, reading and
mathematics.

4. See notes at the beginning of this chapter.

Countries and economies are ranked in ascending order of the percentage of students who are internationally resilient.
Source: OECD, PISA 2015 Database, Tables 3.3, 3.5 and 3.7.

StatLink S=SP¥ https://doi.org/10.1787/888933830462
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The distribution of core-skills resilience closely resembles that of international resilience (the
country-level correlation coefficient between the two is 0.9). On average across OECD countries,
25% of disadvantaged students reach at least Level 3 in science, reading and mathematics.
Canada, Estonia, Finland, Hong Kong (China), Japan, Macao (China) and Singapore, all of them
top-performing education systems in PISA, have the largest shares of core-skills resilient students
(about 40% or more, and as much as 53% in Hong Kong [China]). Algeria, the Dominican
Republic, FYROM, Indonesia, Jordan, Kosovo, Lebanon, Peru and Tunisia have the smallest
proportion of students (less than 2%) who reach Level 3 in all core subjects.

Core-skills resilient students, and also internationally resilient students, are found more frequently in
better-performing education systems. As shown in Figure 3.4, the share of core-skills resilient students
is strongly related to the education system’s average science performance (R? = 0.86). The share of
internationally resilient students is also related to the level of performance in science (R? = 0.76).

Figure 3.4 = Science performance and core-skills resilience
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1. See notes at the beginning of this chapter.

Notes: The R? value indicates the proportion of the variance in core-skills resilience that is accounted for by differences in
average science scores between education systems. It is a measure of the strength of the relationship between core-skills
resilience and average performance at the country level.

Core-skills resilient students are disadvantaged students who score at or above Level 3 in PISA in science, reading and mathematics.
Source: OECD, PISA 2015 Database, Tables 3.1 and 3.5.

StatLink 5P https://doi.org/10.1787/888933830481
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The incidence of national resilience varies much less across countries than the other two kinds of
academic resilience. Between 10% and 20% of disadvantaged students in nearly all countries and
economies that participated in PISA 2015 are nationally resilient. On average across OECD countries,
only 11% of disadvantaged students perform as well as the best-performing students in their own
country. In Algeria and Macao (China), some 20% of disadvantaged students are nationally resilient;
in FYROM, Hong Kong (China), Iceland, Kosovo, Montenegro, Thailand and Viet Nam, more than
15% are. The countries and economies with the smallest shares of nationally resilient students are,
in ascending order of magnitude, Ciudad Auténoma de Buenos Aires (Argentina) (hereafter “CABA
[Argentinal”) (5%), Peru, Luxembourg, Hungary, Israel, B-S-J-G (China) and Chile (9%).

What is interesting about national resilience is that, unlike core-skills and international resilience,
national resilience is not more frequently observed in top-performing countries than in developing
or low-performing countries. The share of nationally resilient students is unrelated to average
science performance (R? = 0.01). This is to say that, on average, top-performing countries are not
better than low-performing countries in helping their socio-economically disadvantaged students
perform as well as their top-performing students.

For example, disadvantaged students in Canada, Japan and Singapore earn higher scores than
disadvantaged students in Kosovo, Thailand and Tunisia; but the efforts by the former top-performing
countries have not resulted in better outcomes than in the latter low-performing countries in terms
of their disadvantaged students performing as well as their top-performing students.

National resilience is instead explained by a different factor: the level of equity in student
achievement, as measured by the strength of the socio-economic gradient (see Box 2.1).
Figure 3.5 shows that about 75% of the variation in national resilience between countries and
economies can be accounted for by cross-national differences in equity in science performance.
Equity accounts for less than 1% of differences across countries in core-skills resilience and in
international resilience. In other words, in countries that find ways to make student performance
less dependent on students’ socio-economic status, and more on students’ own efforts and
talents, there are more disadvantaged students who perform as well as their highest-achieving
peers in their own country.

These findings underscore the importance of using different perspectives when thinking of
policies to promote student resilience. Focusing exclusively on international resilience arguably
overestimates the amount of academic resilience in some countries, while it underestimates
it in some others. The reason why top-performing countries and economies have much larger
shares of core-skills resilient students than low-performing countries is also implicit in Figure 3.2.
Socio-economically disadvantaged students perform at higher levels in some countries than in
others. However, it would be misleading to simply interpret this finding as meaning that the
capacity of disadvantaged students to overcome the barriers and adversities of their background
is greater in top-performing than in low-performing countries. In fact, disadvantaged students in
top-performing countries are not more likely to perform among the high achievers in their own
country (meaning, to be nationally resilient) than are disadvantaged students in low-performing
countries.

Policies that focus solely on improving the performance of all students have the potential to
improve both advantaged and disadvantaged students’ capacity to acquire core skills and excel
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by international standards. But targeted policies that help close the socio-economic gap might
be more effective in promoting greater levels of national resilience, and thus potentially greater
upward educational and social mobility among disadvantaged students. Thus, both perspectives
are important for a nuanced view of the kinds of academic achievements disadvantaged students
can accomplish. These perspectives complement, rather than conflict with, each other because
many students who achieve excellence by national standards may also be able to achieve
excellence in all the core skills by international standards, displaying both international and
national resilience at the same time.

Figure 3.5 = Equity in science achievement and national resilience
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Note: The R2 value indicates the proportion of the variance in national resilience that is accounted for by differences in
equity in science performance across education systems. It is a measure of the strength of the relationship between national
resilience and equity in performance at the country level.

Nationally resilient students are disadvantaged students who score in the top quarter of performance in science among
students in their own country.

Source: OECD, PISA 2015 Database, Tables 3.1 and 3.3.

StatLink SW=P¥ https://doi.org/10.1787/888933830500
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Figure 3.6 groups countries and economies into four categories according to the share of
disadvantaged students who are nationally resilient and core-skills resilient. Countries that have
large shares of nationally resilient students but low shares of core-skills resilient students, such
as Algeria, FYROM, Kosovo, Montenegro and Thailand, are located in the upper-left corner. In
these countries, it is important to improve all students’” proficiency without widening the gap
between disadvantaged and advantaged students. Among countries and economies with a small
share of nationally resilient students but a large share of core-skills resilient students, such as
Belgium, Germany, Singapore and Chinese Taipei (the opposite quadrant), policies that aim to
improve performance among disadvantaged students, while maintaining other students’ high
scores, would be most suitable. In countries and economies located in the lower-left quadrant, in
which both national and core-skills resilience is below the OECD average, improvements in both
overall performance and equity are necessary. Countries in this group include CABA (Argentina),
Chile, the Czech Repubilic, Israel, Luxembourg and Peru, among others.

Student and school characteristics related to academic resilience

On average across OECD countries, academically resilient students are more frequently found
in schools that have relatively more advantaged socio-economic profiles and better disciplinary
climates. These students display positive behaviours and attitudes towards learning, such as not
skipping classes and being highly motivated to earn good grades and succeed in school. They
have followed education careers that are typical of students in their own country: they started
attending pre-primary education at the national modal age, they had not repeated a grade and
they are enrolled in academic programmes. These students also tend to be boys without an
immigrant background who live in cities.

These student and school characteristics are related to both types of academic resilience, but
some of them are more important for national resilience and others are more important for core-
skills resilience.?

Figure 3.7 shows differences in the share of nationally resilient students by student and school
characteristics. The two school-level variables most frequently associated with national resilience
are the school socio-economic profile and the disciplinary climate in school. On average across
OECD countries, the share of nationally resilient students is 22 percentage points greater among
disadvantaged students who attend an advantaged school (29%) than among disadvantaged
students who attend a disadvantaged school (7%).

There are several reasons why attending an advantaged school makes such a considerable
difference in the performance of disadvantaged students. Advantaged schools tend to concentrate
not only a larger proportion of students with more educated and wealthier parents, who tend
to be more involved in school and put more pressure on schools to improve their academic
achievement, they also have better human and material resources (e.g. qualified teachers,
instructional equipment, such as computers or science laboratories) and climates more conducive
to learning (OECD, 20134; OECD, 2018;5). Some of these dimensions may be not accurately
measured by PISA, and others are much more difficult to measure (such as the pedagogical
methods used, the quality of the teaching team, etc.). A closer examination of how a school’s
socio-economic profile is related to equity is provided in Chapter 4.
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Figure 3.6 = National resilience and core-skills resilience
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1. Nationally resilient students are disadvantaged students who score in the top quarter of performance in science among
students in their own country.

2. Core-skills resilient students are disadvantaged students who score at or above Level 3 in PISA in science, reading and
mathematics.

3. See notes at the beginning of this chapter.
Source: OECD, PISA 2015 Database, Tables 3.3 and 3.5.
StatLink W= https://doi.org/10.1787/888933830519

Nationally resilient students report more positive attitudes towards learning and school than their
disadvantaged peers who are not nationally resilient. Students’ motivation to achieve the best
they can in school and in their lives in general is one of the attitudes that make a difference. An
index of achievement motivation was created for the first time in PISA 2015. This index is based
on students’ agreement or disagreement with the following statements: “I want top <grades>
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in most or all of my courses”; “l want to be able to select from among the best opportunities
available when I graduate”; “I want to be the best, whatever | do”; “I see myself as an ambitious
person”; and “I want to be one of the best students in my class”.

Figure 3.7 = National resilience and student characteristics
Difference in the percentage of students who are nationally resilient, OECD average

Pre-primary education:
Started at typical age (vs did not attend)

Gender:
Boys (vs girls)

School location:
City (vs rural area)

Immigrant background:
No (vs immigrant background)

Disciplinary climate in school:
Top quarter (vs bottom quarter)

Skipped a school day in last two weeks:
No (vs yes)

Programme orientation:
General' (vs vocational programme)

Motivation to achieve:
Top quarter (vs bottom quarter)

Repeated a grade:
No (vs repeated one or more grades)

School socio-economic profile:
Advantaged (vs disadvantaged school)

0 5 10 15 20 25
Percentage-point dif.

1. General programme orientation includes modular programmes.
Notes: All percentage-point differences are statistically significant.

Nationally resilient students are disadvantaged students who score in the top quarter of performance in science among
students in their own country.

Source: OECD, PISA 2015 Database, Tables 3.3 and 3.4.
StatLink SW=P™ https://doi.org/10.1787/888933830538

On average across OECD countries, the share of nationally resilient students is 7 percentage points
larger among disadvantaged students who are in the top quarter of the index of achievement
motivation in their country, compared to their disadvantaged peers in the bottom quarter of
achievement motivation (16% of highly motivated students are nationally resilient students and
9% are among students who reported low motivation to achieve). In Lithuania and the Slovak
Republic, the difference in the shares of nationally resilient students between disadvantaged
students who are more motivated and those who are less motivated to achieve is larger than
15 percentage points (Table 3.3).
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Disadvantaged students are also more likely to be nationally resilient if they had started attending
pre-primary education at the typical (modal) age in their own country. Nationally resilient
students had also less frequently repeated a grade, and are more often enrolled in a general
academic programme.

As attendance at pre-primary school has increased among recent cohorts of students, performance
differences associated with pre-primary education are less about whether or not students had attended
and more about when they had started and how long they had stayed (Balladares, Forthcominge).*
On average across OECD countries, 12% of disadvantaged students who had started pre-primary
education at their country’s typical age are nationally resilient, compared to 10% of disadvantaged
students who had not attended pre-primary education (the difference of 3 percentage points is
statistically significant). In Greece, Qatar, the Slovak Republic and Sweden, the difference in shares
of nationally resilient students, between students who had attended pre-primary school at the modal
age and those who had not attended at all, is about 9 percentage points or larger (Table 3.3).

Figure 3.8 shows differences in core-skills resilience by student and school characteristics.

Whereas motivation is particularly important for nationally resilient students, being truant is
associated with large differences in core-skills resilience. On average across OECD countries,
the share of core-skills resilient students is 13 percentage points greater among disadvantaged
students who had not skipped a day of school in the two weeks prior to the PISA test than among
those who had skipped a day. The difference in favour of students who had not skipped a day of
school in the two weeks prior to the PISA test is more than 20 percentage points in Japan, Macao
(China), the Netherlands and Slovenia, and more than 30 percentage points in Korea, Hong Kong
(China) and Chinese Taipei (Table 3.5).

Disciplinary climate at school is also positively associated with core-skills resilience. In PISA 2015,
the index of disciplinary climate in science classes was derived from students’ responses to how
often the following things happen in their school science lessons: “Students don’t listen to what
the teacher says”; “There is noise and disorder”; “The teacher has to wait a long time for students
to quiet down”; “Students cannot work well”; and “Students don’t start working for a long time
after the lesson begins”. On average across OECD countries, the share of core-skills resilient
students is 12 percentage points larger among disadvantaged students who attend schools with a
better disciplinary climate (the difference between the top and bottom quarters of the disciplinary
climate index).

Both truancy and disciplinary climate are related to learning time: students who skip classes lose
hours of instruction, as do students in schools with a disruptive climate, where teachers need
to use part of their instruction time to quiet classroom noise and disorder. Students’ exposure
to instruction and opportunities to learn decreases as a result. Core-skills resilience might be
more sensitive to differences in the use of time because it requires developing good levels of
proficiency in not just one but three different cognitive domains — a wider range of content and
subjects than included in national or international resilience, each of which focuses on a single
subject.

Unlike national resilience, core-skills resilience is not related to a student’s gender. On average
across OECD countries, the difference in core-skills resilience between boys and girls is not
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statistically significant. In the case of national resilience, shown in Figure 3.7, boys are more
likely to be top-performers in science than girls. This is because performance differences related
to gender are domain-specific. On average across OECD countries, boys perform better than girls
in science and mathematics, but girls outperform boys in reading. If national resilience had been
estimated using reading as the performance domain (instead of science), the gender difference
in national resilience would have been the opposite: girls are more likely than boys to be top
performers in reading. Thus, because the core-skills perspective considers not only one cognitive
domain (as the national and international approaches do), but the three core domains assessed
in PISA (science, reading and mathematics), the differences in science performance in favour
of boys that are captured by national-resilience metrics are balanced out by the differences in
reading performance in favour of girls.

Figure 3.8 = Core-skills resilience and student characteristics
Difference in the percentage of students who are core-skills resilient, OECD average

Gender: [
Boys (vs girls)

School location:
City (vs rural area) F

Pre-primary education:
Started at typical age (vs did not attend)

Immigrant background:
No (vs immigrant background)

Motivation to achieve:
Top quarter (vs bottom quarter)

Disciplinary climate in school:
Top quarter (vs bottom quarter)

Programme orientation:
General' (vs vocational programme)

Skipped a school day in last two weeks:
No (vs yes)

Repeated a grade:
No (vs repeated one or more grades)

School socio-economic profile:
Advantaged (vs disadvantaged school)

-5 0 5 10 15 20 25 30 35
Percentage-point dif.

1. General programme orientation includes modular programmes.

Notes: Statistically significant differences are shown in a darker tone.

Core-skills resilient students are disadvantaged students who score at or above Level 3 in PISA in science, reading and
mathematics.

Source: OECD, PISA 2015 Database, Tables 3.5 and 3.6.

StatLink SsP™ https://doi.org/10.1787/888933830557
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SOCIAL AND EMOTIONAL RESILIENCE

How is academic resilience related to students’ social and emotional well-being? Do academically
resilient students pay a price in social isolation or emotional distress for their academic success?
Or does social and emotional well-being help disadvantaged students perform better in school?
Results in this section suggest that social and emotional resilience tend to be positively related
to academic resilience. Thus the two kinds of resilience can be considered mutually reinforcing
dimensions of a successful school experience.

The new PISA index of social and emotional resilience captures, in a single measure, various
key dimensions of students” well-being (Figure 3.9).> Disadvantaged students are considered to
be socially and emotionally resilient if they are satisfied with their life, feel socially integrated
at school and do not suffer from test anxiety. Only 48 countries and economies have data
corresponding to three items of the PISA 2015 student questionnaire considered in the index of
social and emotional resilience.

Figure 3.9 = Index of social and emotional resilience in PISA

Socially and emotionally resilient students

Disadvantaged students who...

...feel
socially

...feel
satisfied

...don’t suffer
from

i test anxiety

their life

integrated at
school

Students’
overall
well-being

Students’
psychological
well-being

Students’ social

well-being

Note: Socio-economically disadvantaged students are students in the bottom quarter of the PISA index of economic, social
and cultural status (ESCS).

The first component of social and emotional resilience considered in the index is life
satisfaction, a measure of students’ overall well-being. In PISA 2015, students were asked:
“Overall, how satisfied are you with your life as a whole these days?” Students were requested
to assign a number on a scale from zero to ten, with zero meaning “not at all satisfied” and ten
meaning “completely satisfied”. Students who rated their life with values from 7 to 10 were
considered satisfied with their lives. A majority of disadvantaged students reported feeling
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satisfied with their lives. On average across OECD countries, 66% of disadvantaged students
rated their life satisfaction at 7 or higher (Figure 3.10), while 73% of advantaged students
did so (Table 3.9b). The largest proportions (80% or more) of disadvantaged students who so
reported are observed in Costa Rica, the Dominican Republic, Mexico and the Netherlands;
the smallest proportions (50% or less) are observed in Hong Kong (China), Korea, Chinese
Taipei and Turkey.

The second component of social and emotional resilience considered in the index is social
integration at school, a dimension of students’ social well-being. Students were asked whether
they agreed or disagreed with the following statement: “I feel like an outsider (or left out of
things) at school”. Students who disagreed with this statement were considered to feel socially
integrated at school, and thus to have met the second condition to be considered socially and
emotionally resilient. On average across OECD countries, 80% of disadvantaged students, and
84% of advantaged students, reported feeling that they belong at school. In Albania, Georgia,
Indonesia, the Netherlands, Spain and Viet Nam, at least 90% of disadvantaged students so
reported, but in Bulgaria, the Dominican Republic, Jordan, Lithuania and Turkey, less than 70%
of disadvantaged students so reported.

A lack of test anxiety, another part of students’ psychological well-being, is the third component
included in the index of social and emotional resilience. Students were asked whether they
agreed or disagreed with the following statement: “Even when | am well prepared for a test |
feel very anxious”. Disadvantaged students who disagreed with the statement were considered
not to suffer from text anxiety and thus to have met the third condition to be considered socially
and emotionally resilient. On average across OECD countries, 41% of disadvantaged students
and 46% of advantaged students reported that they do not suffer from test anxiety. The share of
disadvantaged students who reported that they do not suffer from test anxiety is largest (more
than 60%) in the Netherlands and Switzerland, and smallest (less than 20%) in Brazil, Colombia
and Costa Rica.

Thus, socially and emotionally resilient students are disadvantaged students who feel satisfied
with their lives, feel well-integrated at school and do not suffer from test anxiety. On average
across OECD countries, 26% of disadvantaged students in PISA 2015 were found to be
socially and emotionally resilient, as shown in Figure 3.10. Some 33% of advantaged students
feel satisfied with their lives, feel well-integrated at school and do not suffer from test anxiety,
on average across OECD countries. In some European countries, including Croatia, the
Czech Republic, Finland, France, Germany, Iceland, Latvia, the Netherlands and Switzerland,
the share of socially and emotionally resilient students is among some of the largest (30%
or more) across all countries; but in other European countries, including Bulgaria, Italy,
Montenegro, Portugal and the United Kingdom, the share is comparatively small (less than
20%). In top-performing Asian countries and economies, such as B-S-J-G (China), Hong Kong
(China), Japan, Macao (China) and Chinese Taipei, the share is also low (20% or less), but
the Latin American countries of Brazil, Colombia, Costa Rica, the Dominican Republic, Peru
and Uruguay have the smallest proportions of socially and emotionally resilient students
(less than 15%).
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Figure 3.10 = Social and emotional resilience, and its components
Percentage among socio-economically disadvantaged students
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1. See notes at the beginning of this chapter.

Countries and economies are ranked in ascending order of the percentage of students who are socially and emotionally resilient.
Source: OECD, PISA 2015 Database, Table 3.9a.
StatLink &SP https://doi.org/10.1787/888933830576
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Box 3.1 Are measures of social and emotional well-being
internationally comparable?

A common concern regarding international indicators of social and emotional well-being
is that findings can be influenced by culture and response styles, as opposed to reflecting
true differences in students’ social and emotional well-being (Senik, 20147; Angelini et al.,
2014g). One way to allay this concern is to examine whether the data reveal differences
between countries with different cultural heritages. If culture and response styles affect
students responses to the items included in the index of social and emotional resilience,
clear differences between countries, and particularly between countries with different
cultural heritages, would be expected. Such cultural differences would also be expected to
be reflected by bias in the same direction for both advantaged and disadvantaged students.

No clear evidence of cultural bias is observed in the case of the life satisfaction and social
integration at school; in both of these variables, levels are relatively high in all countries
with available data, as opposed to markedly high or low in some groups of countries. In
44 out of 47 countries and economies with available data, half or more of disadvantaged
students rated their life satisfaction at level 7 or above (exceptions are Chinese Taipei, Hong
Kong [China] and Turkey, in which the share of students satisfied with their lives was 48%,
47% and 46%, respectively) (Figure 3.10). Similarly, in almost all countries and economies,
more than two-thirds of disadvantaged students reported feeling socially integrated at school
(exceptions are Bulgaria [64% of disadvantaged students so reported], the Dominican
Republic [58%)] and Turkey [62%]) (Table 3.9a). These patterns are corroborated among
advantaged students. On the whole, within the same country, advantaged students are
more often satisfied with their life and feel socially integrated at school than disadvantaged
students, but the magnitude of the gap varies by country (which would not be the case if
only cultural differences are reflected) (Table 3.9b).

In the case of test anxiety, cross-national variation is greater, with less than 20% of students
in some countries, and as much as 60% in others, who reported that they do not suffer
from anxiety. Latin American and East Asian countries are the two groups in which a
cultural bias in responses might be observed. The five countries with the smallest share of
students who do not suffer from test anxiety are all in Latin America, but in Mexico and
Chile, the share of such students is more similar to the OECD average than to other Latin
American countries. Similarly, East Asian countries tend to have smaller shares of students
who do not suffer from test anxiety than the OECD average (in all regions of China and in
Japan the share is between 32% and 39% among disadvantaged and advantaged students),
but in Korea the share is considerably larger (48% of disadvantaged students and 43% of
advantaged students). No clear pattern is observed in other cultural regions.

Thus, the data provide mixed evidence, at best, that cross-national differences in students’
responses are related to differences in culture and response styles. This means that differences
in social and emotional well-being, as measured in PISA, might indeed be due to real, absolute
differences in students’ social and emotional well-being, which supports the decision to
establish a common international threshold when defining social and emotional resilience.
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Academic and social and emotional resilience

Are socially and emotionally resilient students also academically resilient? Figure 3.11 shows
that in most countries and economies that participated in PISA 2015, disadvantaged students
who are nationally resilient or core-skills resilient are, on average, more likely to be socially and
emotionally resilient than their disadvantaged peers who are not academically resilient.

On average across OECD countries with available data, nationally resilient students are 78%
more likely to be socially and emotionally resilient than disadvantaged students who are not
nationally resilient. This positive relationship between national resilience, and social and
emotional resilience is significant in 30 countries, particularly Belgium and Iceland, where
nationally resilient students are around three times more likely than disadvantaged students who
are not nationally resilient to also be socially and emotionally resilient.

Similarly, core-skills resilient students are 66% more likely than disadvantaged students who
are not core-skills resilient to be socially and emotionally resilient, on average across OECD
countries with available data. This positive relationship between core-skills resilience on the one
hand and social and emotional resilience on the other is significant in 28 countries, particularly
Brazil and Mexico, where core-skills resilient students are almost three times more likely to be
socially and emotionally resilient.

The results of the analysis described in this section illustrate how important it is, particularly for
disadvantaged students, to promote balance in the development of academic, and social and
emotional outcomes at school.
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Figure 3.11 = Academic resilience, and the likelihood of social

and emotional resilience
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1. Nationally resilient students are disadvantaged students who score in the top quarter of performance in science among
students in their own country.
2. Core-skills resilient students are disadvantaged students who score at or above Level 3 in PISA in science, reading and

mathematics.

3. See notes at the beginning of this chapter.

Notes: Statistically significant odds ratio are shown in a darker tone.

The Dominican Republic, Peru and Tunisia have too few core-skills resilients in the sample to provide reliable estimates.
Countries and economies are ranked in ascending order of the likelihood of nationally resilient students being socially and
emotionally resilient, compared with disadvantaged students who are not nationally resilient.
Source: OECD, PISA 2015 Database, Table 3.12.
Statlink SWrZP¥ https://doi.org/10.1787/888933830595
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Notes

1. A student is classified as internationally resilient if she or he is in the bottom quarter of the PISA index
of economic, social and cultural status (ESCS) in the country/economy of assessment and scores in the top
quarter of performance among students from all countries/economies, after accounting for socio-economic
status. The procedure for identifying resilient students is as follows. In a first step, a measure of performance
adjusted for differences in ESCS across countries is computed through a linear regression of performance on
ESCS and a squared transformation of ESCS. This linear regression is not conducted separately by country, but
instead by using the pooled sample (meaning that it includes all students participating in PISA) and senate
weights (to ensure an equal contribution by each of the countries/economies in the analysis). The results
of the regression model are used to predict an expected score for each student, based on her or his ESCS
value. Residual scores are the difference between the observed science score (the plausible values) and the
expected score. International top performers are defined as those students who are in the top quarter of this
adjusted measure (residual scores) among students in all PISA-participating countries and economies. In a
second step, the disadvantaged students in each country/economy are defined as those students whose ESCS
is in the bottom quarter among students in their country/economy. Resilient students are those students who
are socio-economically disadvantaged (their socio-economic status is low relative to other students in their
own country) and are international top performers (their performance is high compared to that of all other
students in PISA, after accounting for differences in socio-economic status across countries). Therefore, one
characteristic of resilient students is that they achieve better performance in PISA than predicted by their
socio-economic status.

2. On average across OECD countries, students in the bottom quarter of the PISA index of economic,
social and cultural status (ESCS) among all PISA-participating students (“internationally disadvantaged”)
have a mean ESCS value of -2.02, and students in the bottom quarter of ESCS in their own countries have a
mean ESCS value of -1.2 (Table 3.13). This shows that, in OECD countries, students classified as nationally
disadvantaged are considerably less disadvantaged, on average, than the smaller group of OECD students
who are disadvantaged by international standards.

3. In the following, the focus is mainly on national and core-skills resilience, which are the new concepts
of academic resilience (while international resilience has been already studied in previous analyses of
PISA 2015 data; see, for instance, OECD, 2016yq)). As suggested in Table 3.2, the distributions of international
and core-skills resilience are similar, as they both use an international reference for defining resilience.

4. The typical age is the most common age at entry into pre-primary education, as reported by students.
Balladares (forthcomingyq)) introduced the typical age approach to analyse pre-primary education using PISA
data.

5. The index of social and emotional resilience is a simple index that takes the value of one if a student meets
four conditions and takes the value of zero otherwise. A student is classified as “socially and emotionally
resilient” if she or he meets the following four criteria: (i) the student is in the bottom of the PISA index of
economic, social and cultural status (ESCS) in the country/economy of assessment; (ii) the student rated her
or his life satisfaction with a value of from 7 to 10, on a scale from zero to ten, with zero meaning “not at all
satisfied” and ten meaning “completely satisfied”; (iii) the student disagreed with the following statement:
“I feel like an outsider (or left out of things) at school”; and (iv) the student disagreed with the following
statement: “Even when | am well prepared for a test | feel very anxious”.
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Are disadvantaged students
affected by the socio-economic
profile of their school?

This chapter examines the socio-economic segregation of disadvantaged
students across schools and changes in this segregation over the past decade.
It quantifies the disparities in student performance due to the socio-economic
profile of the schools that disadvantaged students attend. The chapter
identifies certain school policies and practices, and student behaviours that
may mediate the relationship between the socio-economic profile of schools
and student performance. It concludes by analysing the relationship between
socio-economic diversity in schools and student performance.

Notes regarding Cyprus

Note by Turkey: The information in this document with reference to “Cyprus” relates to the southern part of the Island.
There is no single authority representing both Turkish and Greek Cypriot people on the Island. Turkey recognises the
Turkish Republic of Northern Cyprus (TRNC). Until a lasting and equitable solution is found within the context of the
United Nations, Turkey shall preserve its position concerning the “Cyprus issue”.

Note by all the European Union Member States of the OECD and the European Union: The Republic of Cyprus is
recognized by all members of the United Nations with the exception of Turkey. The information in this document relates
to the area under the effective control of the Government of the Republic of Cyprus.

A 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.

A note regarding Lithuania
Lithuania was not an OECD member at the time of preparation of this publication. Accordingly, Lithuania is shown as a
partner country and is not included in the OECD average.

This document, as well as any data and map included herein, are without prejudice to the status of or sovereignty over
any territory, to the delimitation of international frontiers and boundaries and to the name of any territory, city or area.
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What the data tell us

= Countries that participated in the 2015 PISA assessment differ in the degree to which their
school systems segregate disadvantaged students into certain schools. On average across
OECD countries, in all PISA cycles since 2006, 48% of disadvantaged students attend
disadvantaged schools.

On average across OECD countries, disadvantaged students who attend advantaged schools
score 78 score points higher than their disadvantaged peers who attend disadvantaged
schools. However, in Finland, Iceland, Macao (China), Norway and Poland, there is no
significant difference in the performance of disadvantaged students related to whether
they attend advantaged or disadvantaged schools.

The level of science-specific resources, the extent to which student behaviour hinders
learning, the availability of science competitions, class size, student truancy, the disciplinary
climate, and various pedagogical strategies are all potential mediating factors between a
school’s socio-economic profile and the performance of disadvantaged students.

On average across OECD countries, students attending more socio-economically diverse
schools tend to perform worse than students who attend more homogeneous schools, even
after accounting for students’ and schools’ socio-economic profile. However, at the national
level, this relationship is observed in only 18 education systems, while in 46 countries and
economies, socio-economic diversity in school is unrelated to student performance. In six
countries, students who attend more diverse schools show better science performance.

PISA consistently finds a strong and positive link between a school’s socio-economic profile
and student performance: socio-economically disadvantaged schools (defined as schools whose
socio-economic profile, as measured by the PISA index of economic, social, and cultural status
[ESCS], is among the bottom 25% within their country or economy) usually have lower average
performance than those that enrol students of more advantaged socio-economic status (OECD,
2016p)). While previous PISA reports have considered this issue by looking at all students, this
chapter focuses particularly on disadvantaged students, defined as those among the bottom 25%
of socio-economic status in their country or economy.

How does the performance of a disadvantaged student vary depending on the socio-economic
profile of the school that he or she attends? Are these disparities associated with differences in
such factors as material resources, teacher qualifications or practices, school climate or student
behaviour? And are the relationships stronger in some countries than in others?

Addressing these school disparities with a focus on disadvantaged students is particularly important
from the standpoint of equity because disadvantaged students who attend disadvantaged schools
face a “double disadvantage”. In addition to the disparities in learning opportunities they already
face as a result of their family’s socio-economic status, they are often confronted with more
difficult learning environments that tend to be found in schools with a lower socio-economic
profile. Such doubly disadvantaged students are particularly likely to perform poorly in school.
Equity in education can be compromised as a result.
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This chapter offers insights into how disadvantaged students can be supported by improving the
quality of their schools. It measures whether disadvantaged students in the countries and economies
that participated in PISA 2015 are concentrated within certain schools. Specifically, it calculates the
proportion of disadvantaged students who are enrolled in a disadvantaged school, and thus who suffer
from a double disadvantage.! The chapter then compares the average performance of disadvantaged
students who attend schools of different socio-economic profiles. Finally, the chapter considers
factors that mediate the relationship between a school’s socio-economic profile and the performance
of its disadvantaged students. This final analysis offers suggestions for policy makers and educators
about what can be done to support disadvantaged students who attend disadvantaged schools.

SOCIO-ECONOMIC SEGREGATION OF DISADVANTAGED STUDENTS
IN SCHOOLS

The PISA 2015 Results (Volume 1) (OECD, 2016;;) showed that both student socio-economic
status and school socio-economic profile, defined as the average socio-economic status of the
students in a school, are strongly associated with student performance.? Students who come from
more advantaged backgrounds, and whose classmates are also more advantaged, obtain better
scores in the PISA assessment.

Hence, disadvantaged students attending disadvantaged schools are, a priori, doubly
disadvantaged as they strive for achievement. Before quantifying the magnitude of this double
disadvantage in terms of score points, it is important to quantify the degree to which this double
disadvantage exists. To what extent do disadvantaged students have the opportunity to meet and
interact with students from different socio-economic backgrounds? Put another way, to what
extent are disadvantaged students concentrated in the same schools?

Figure 4.1 shows the proportion of disadvantaged students who are enrolled in disadvantaged
schools in PISA 2015. As in previous chapters, disadvantaged students are those who are in the
bottom quarter of the PISA index of economic, social and cultural status (ESCS) in their education
system; disadvantaged schools are those in the bottom quarter of school-level ESCS in their
education system.?

On average across OECD countries, 48% of disadvantaged students attend disadvantaged
schools. Among OECD countries, the Nordic countries of Finland, Norway and Sweden are the
least socio-economically segregated by this measure: less than 43% of disadvantaged students
attend disadvantaged schools in these three education systems.

The OECD countries where disadvantaged students are the most segregated are Hungary and
Mexico, where over 55% of disadvantaged students are found in disadvantaged schools. In
nine other OECD countries — Australia, Belgium, Chile, the Czech Republic, France, Israel, the
Slovak Republic, Spain and the United States — over half of all disadvantaged students attend
disadvantaged schools.

Large differences in the segregation of disadvantaged students are also observed in partner
countries and economies. In all five partner education systems in the Western Balkans —
Albania, Croatia, the Former Yugoslav Republic of Macedonia (hereafter “FYROM”), Kosovo and
Montenegro — 45% or less of all disadvantaged students are found in disadvantaged schools.
However, in the Ciudad Auténoma de Buenos Aires (Argentina) (hereafter “CABA [Argentina]”)
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Figure 4.1 = Disadvantaged students in disadvantaged schools
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1. See notes at the beginning of this chapter.

Note: Disadvantaged students are those students in the bottom quarter of the national distribution of the PISA index of
economic, social and cultural status (ESCS). Disadvantaged schools are schools in the bottom quarter of the national
distribution of the school-level ESCS index, which is calculated as the average ESCS index among students in a school. Only
schools with at least 10 students with a valid ESCS index were used for this analysis. The national distribution of the school-
level ESCS index is weighted at the student level.

Countries and economies are ranked in ascending order of the percentage of disadvantaged students found in disadvantaged
schools.

Source: OECD, PISA 2015 Database, Table 4.1.

StatlLink =P https://doi.org/10.1787/888933830614

122 ‘ © OECD 2018 EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY

ARE DISADVANTAGED STUDENTS AFFECTED BY THE SOCIO-ECONOMIC PROFILE OF THEIR SCHOOL? |


https://doi.org/10.1787/888933830614

] ARE DISADVANTAGED STUDENTS AFFECTED BY THE SOCIO-ECONOMIC PROFILE OF THEIR SCHOOL?

As shown in Figure 4.2, there has been no significant change in the average level of segregation
of disadvantaged students, on average across OECD countries, over the past decade. On average
across all OECD countries, 48% of disadvantaged students have been found in disadvantaged
schools in every PISA cycle since 2006 (Table 4.1).

Figure 4.2 = Evolution since 2006 of the percentage of disadvantaged students
in schools, by school socio-economic profile
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Note: Disadvantaged students are those students in the bottom quarter of the national distribution of the PISA index of
economic, social and cultural status (ESCS). Disadvantaged schools are schools in the bottom quarter of the national
distribution of the school-level ESCS index, which is calculated as the average ESCS index among students in a school.
Advantaged schools are schools in the top quarter of the national distribution of the school-level ESCS index. Only schools
with at least 10 students with a valid ESCS index were used for this analysis. The national distribution of the school-level ESCS
index is weighted at the student level, so that schools with a larger population carry a greater weight.

Source: OECD, PISA 2006, 2009, 2012 and 2015 Databases, Table 4.1.

StatLink SW=P™ https://doi.org/10.1787/888933830633

There has also been no significant change in the average level of segregation of disadvantaged
students in most PISA-participating education systems. Among OECD countries, the only
significant change is observed in Luxembourg, where disadvantaged students have become less
segregated in disadvantaged schools since 2006. The opposite trend is observed in Macao (China)
and Singapore, where segregation has increased since 2009 (Table 4.1).
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Figure 4.2 also shows that most disadvantaged students who do not attend disadvantaged
schools attend socio-economically average schools (which are neither advantaged nor
disadvantaged); only a few attend advantaged schools. On average across OECD countries,
between 45% and 46% of disadvantaged students attended schools with an average
socio-economic profile between PISA 2006 and 2015, and only between 6% and 7% attended
advantaged schools during the same period.

This latter finding is consistent with the observation that on average across OECD countries,
disadvantaged schools, as well as schools with an average socio-economic profile, are more
socio-economically diverse than advantaged schools (Table 4.4). Disadvantaged students who
attend advantaged schools may be those whose parents have actively sought out such schools
or those whose performance may have justified attending an academically stronger school,
which is likely to be more advantaged. Conversely, advantaged students in disadvantaged
schools may be those who are weaker academically and therefore have been sorted into
schools with other students who are struggling and who are disproportionately likely to be of
lower socio-economic status, or those whose parents are less inclined to seek out enrichment
opportunities for their child.

As one quarter of students are, by definition, disadvantaged, and roughly 50% of disadvantaged
students attend disadvantaged schools, roughly one in eight students is doubly disadvantaged by
both their student- and school-level socio-economic profiles. The second section of this chapter
addresses the size of and possible mechanisms behind the performance gap associated with this
double disadvantage.

Why is the segregation of disadvantaged students in schools more
frequently observed in some countries than in others?

Several factors may explain the large variation observed across countries and economies in the
level of segregation of disadvantaged students in schools. When assignment to schools is mainly
based on the distance between the family’s residence and the school (as is the case in the large
majority of OECD countries [Musset, 20125]), social segregation at school reproduces, at least
to some extent, social segregation in the neighbourhood. For example, in some countries in
Latin America, metropolitan areas are clearly split into privileged and non-privileged zones
(Chmielewski and Savage, 20153), a phenomenon that is manifested in the development of
exclusive gated communities (Coy and Pohler, 2002 4;; Sabatini and Salcedo, 20075). This high
level of residential segregation is reflected by the position of many Latin American countries at
the top end of the spectrum of the proportion of disadvantaged students enrolled in disadvantaged
schools (Figure 4.1).

Education policies may also affect the social segregation of disadvantaged students within
schools. For instance, segregation is relatively uncommon in most of the Nordic countries.
These countries have long championed social inclusion, cohesion and equality, both in schools
and in society as a whole (Antikainen, 2006,)). School systems in these countries have tried
to provide equal opportunities to all students by successively breaking down barriers related
to geography, socio-economic status, gender and immigrant background (Lie, Linnakyld and
ROG, 2003[71).
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More generally, how school systems manage academic heterogeneity and how they govern
school choice can affect the social composition of schools (Liu et al., 2015). For instance,
one may hypothesise that tracking leads to greater socio-economic stratification: after tracking,
advantaged children are often over-represented in academic tracks while disadvantaged children
are more frequently found in vocational tracks. Moreover, some school choice policies may
increase school socio-economic segregation as better-educated and more-motivated parents are
more likely to take advantage of these policies. This results in the concentration of advantaged
students in what are perceived to be the “best” schools. Such segregation may be amplified if
schools are allowed to select students on the basis of either academic and/or financial criteria
(for instance, through school fees). Evidence from Chile, for instance, suggests that the rise in
private schools funded through voucher programmes has led to an increase in socio-economic
segregation in schools because advantaged parents are more likely than disadvantaged parents
to choose private government-dependent schools for their children (Schneider, Elacqua and
Buckley, 2006; Valenzuela, Bellei and Rios, 2014¢; Hsieh and Urquiola, 20061)).

However, as suggested in School choice and school vouchers: An OECD perspective (OECD,
2017p2), the impact of school choice on segregation can be mitigated. Vouchers for enrolling
students in private or charter schools can be targeted to low-income families rather than being
offered to all families, and schools can be prevented from “skimming” wealthier and more able
students (Altonji, Huang and Taber, 201513)). For example, in the Netherlands, school funding
partially depends on the socio-economic status and needs of the students, which provides
incentives for schools to enrol disadvantaged students. This may partly explain why disadvantaged
students are relatively less segregated into certain schools, as these students can be found in
significant numbers in all sorts of schools.

HOW THE PERFORMANCE OF DISADVANTAGED STUDENTS MAY BE AFFECTED
BY A SCHOOL'S SOCIO-ECONOMIC PROFILE

The previous section shows that the degree of socio-economic segregation in schools varies
across education systems and persists over time. How is this segregation reflected in student
performance?

Why does a school’s socio-economic profile matter for student
performance?

Many factors may explain why a school’s social composition affects, directly or indirectly, the
academic performance of children (Thrupp, 1995p4; Nash, 2003 5)). Empirical evidence suggests
that performance deteriorates as the share of low achievers increases, while the proportion of
high achievers correlates positively with performance (Hanushek et al., 200316, Lavy, Silva and
Weinhardt, 201217; Burke and Sass, 201335). This could be because teachers adjust their style
of teaching and their expectations to the type of students in their classes (Liu et al., 2015), or
because peer pressure and competition may stimulate students to work harder. As disadvantaged
students are more likely to perform poorly at school, a larger proportion of disadvantaged
students in a school is usually related to a lower likelihood of attending school with top-achieving
students. Furthermore, low achievement is often related to disruptive behaviour, such as truancy
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or behaviour that requires teacher attention. A school climate that is not conducive to learning
has a potentially detrimental impact on performance (Opdenakker and Damme, 2007 j19)).

Teaching conditions are often more challenging in disadvantaged schools, thus these schools
may fail to attract and retain the best teachers. The OECD report, Effective Teacher Policies
(OECD, 201820, finds that in more than a third of the countries that participated in PISA 2015,
teachers in the most disadvantaged schools are less qualified or experienced than those in the
most advantaged schools. Even if most countries provide extra financial support to disadvantaged
schools, this may not compensate for an initial lack of human resources. Furthermore, in most
of the countries and economies that participated in PISA 2015, advantaged schools are better
equipped than disadvantaged schools (OECD, 2016p1)).

All of this suggests that students from the most disadvantaged backgrounds may suffer from a
double disadvantage when they are clustered in specific schools. Not only might these students
lack the parental support they need, they may also have less stimulating learning conditions than
they would have in advantaged schools.

The performance of disadvantaged students and schools’

socio-economic profile

Figure 4.3 shows the performance of students of different socio-economic status who attend
schools with different socio-economic profiles. On average across OECD countries, disadvantaged
students attending advantaged schools score 78 points higher than those attending disadvantaged
schools. Disadvantaged students attending schools of average socio-economic profile (schools
that are neither advantaged nor disadvantaged) score 36 points higher than those attending
disadvantaged schools.*

Among disadvantaged students, disparities in science performance related to their schools’ socio-
economic profile vary in magnitude across countries. A school’s socio-economic profile matters
the most in Belgium, Beijing-Shanghai-Jiangsu-Guangdong (China) (hereafter “B-S-J-G [China]”),
Bulgaria, CABA (Argentina), France, Hungary, the Netherlands, the Slovak Republic and Slovenia,
where disadvantaged students attending advantaged schools score over 130 points higher than
those in disadvantaged schools. By contrast, in Algeria, Estonia, Jordan, Moldova and Sweden,
disadvantaged students attending advantaged schools score only between 20 and 40 points
higher than those in disadvantaged schools. Most notably, in Finland, Iceland, Macao (China),
Norway and Poland, there is no significant difference in the performance of disadvantaged
students related to whether they attend advantaged or disadvantaged schools (Table 4.5). This
implies that disadvantaged schools in these six countries serve disadvantaged students as well as
advantaged schools do. However, such students still suffer from their individual disadvantaged
status compared to advantaged students.

Part of the difference in performance between disadvantaged students who attend disadvantaged
schools and disadvantaged students who attend advantaged schools is a reflection of the socio-
economic disparities among the students themselves. Indeed, disadvantaged students who
attend disadvantaged schools are likely to be more disadvantaged than disadvantaged students
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who attend schools that are not disadvantaged. This could be because of social segregation, as
discussed above, or because a school’s socio-economic profile is defined as the average socio-
economic status of its students. Lower individual socio-economic status is associated with poorer
performance, even before considering the impact of a school’s socio-economic profile.

Figure 4.3 = Science performance, by student and school socio-economic profile
OECD average
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Note: Disadvantaged students are those students in the bottom quarter of the national distribution of the PISA index of
economic, social and cultural status (ESCS). Advantaged students are those students in the top quarter of this distribution.
Disadvantaged schools are schools in the bottom quarter of the national distribution of the school-level ESCS index, which
is calculated as the average ESCS index among students in a school. Advantaged schools are schools in the top quarter of
the national distribution of the school-level ESCS index. Only schools with at least 10 students with a valid ESCS index were
used for this analysis. The national distribution of the school-level ESCS index is weighted at the student level.

Source: OECD, PISA 2015 Database, Table 4.5.

StatLink Sa=P™ https://doi.org/10.1787/888933830652

However, as shown in Figure 4.4, on average among disadvantaged students in OECD countries,
a one-unit increase in school-level ESCS is associated with a 60 score-point improvement in
student performance, even after accounting for students’ socio-economic status.®> In the Czech
Republic, France, Japan, Malta, the Netherlands, Slovenia and Chinese Taipei, each additional
unit of school-level ESCS is associated with a more than 100 score-point improvement in
performance among disadvantaged students (Table 4.6b).
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Figure 4.4 = Change in student performance associated with school
socio-economic profile

Score-point difference in science among disadvantaged students associated
with a one-unit increase in school socio-economic profile, after
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The relationship between disadvantaged students’ performance and school-level socio-economic
profile is significant, even after accounting for students’ socio-economic status, in 64 out of the
70 countries and economies that participated in PISA 2015. In Finland, Iceland, Moldova, Norway,
Poland and Sweden, there is no significant difference in the performance of disadvantaged
students, regardless of whether they attend advantaged or disadvantaged schools, once students’
socio-economic status is taken into account.

Student and school socio-economic profiles combined account for about 13% of the variation
in student performance among disadvantaged students, on average across OECD countries
(Table 4.6b). The socio-economic profile of schools and students has the strongest relationship
with performance in France, Hungary and Slovenia, where over 25% of the performance
variation is so explained. In Algeria, Colombia, Estonia, Macao (China), Poland and Thailand,
student and school socio-economic profiles combined explain less than 3% of the variation in
the performance of disadvantaged students (Table 4.6b).

Factors that may mediate the relationship between school socio-economic
profile and performance among disadvantaged students

The literature suggests a variety of reasons why students attending schools with a more advantaged
socio-economic profile tend to perform better than their peers attending more disadvantaged
schools (Perry and Mcconney, 2010p2)). For example, schools that are more advantaged might
provide a better learning environment, whether because of a more favourable disciplinary
climate, pedagogical methods or available resources. This type of environment may be more
conducive to learning and to achieving better academic outcomes.

PISA 2015 Results (Volume 1) (OECD, 20161 identifies factors that are related to student
performance and to school socio-economic profile, on average across all students in OECD
countries. These factors include school policies and practices, aspects of the school environment,
student behaviours and student progress through education. Could these factors mediate the
relationship between school socio-economic profile and student performance, particularly for
disadvantaged students? As it is not possible to determine causal relationships with PISA data,
this section can only provide hypotheses.

As shown in Figure 4.5, four school-level factors — science-specific resources available at school,
the availability of science competitions, the extent to which student behaviour hinders student
learning (as judged by principals), and average class size — are found to potentially mediate the
relationship between school socio-economic profile and the performance of disadvantaged
students, on average across OECD countries.

However, mediation at the system level is less commonly observed. Both class size and student
behaviour hindering learning are found to be potential mediating factors in only 14 out of
69 education systems. The availability of science competitions is a potential mediating factor
in 12 out of 69 education systems, and science-specific resources available at school is a potential
mediating factor in just 5 out of 67 education systems.
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Disadvantaged students

Figure 4.5 [1/2] = School policies, practices and characteristics, and the impact
of socio-economic status on science performance
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1. See notes at the beginning of this chapter.

Note: These factors were deemed to potentially mediate the relationship between student and school socio-economic profile
and student performance if and only if three conditions were fulfilled. First, there must have been a significant relationship
between the variable and either student or school socio-economic profile. Second, there must have been a significant
relationship between student performance and the variable, after accounting for student and school socio-economic
profile. Finally, there must have been a significant change in the relationship between student performance and either
student or school socio-economic profile (as measured by regression coefficients) upon the addition of the variable as an
explanatory factor in the regression, and this change must have been biased towards zero. In other words, the relationship
between student performance and either student or school socio-economic profile must have been significantly smaller

in magnitude upon addition of the potentially mediating variable.
Source: OECD, PISA 2015 Database, Tables 4.7a-d.

Statlink Si=P¥ https://doi.org/10.1787/888933830690
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Figure 4.5 [2/2] = School policies, practices and characteristics, and the impact
of socio-economic status on science performance
Disadvantaged students
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Note: These factors were deemed to potentially mediate the relationship between student and school socio-economic profile
and student performance if and only if three conditions were fulfilled. First, there must have been a significant relationship
between the variable and either student or school socio-economic profile. Second, there must have been a significant
relationship between student performance and the variable, after accounting for student and school socio-economic
profile. Finally, there must have been a significant change in the relationship between student performance and either
student or school socio-economic profile (as measured by regression coefficients) upon the addition of the variable as an
explanatory factor in the regression, and this change must have been biased towards zero. In other words, the relationship
between student performance and either student or school socio-economic profile must have been significantly smaller
in magnitude upon addition of the potentially mediating variable.

Source: OECD, PISA 2015 Database, Tables 4.7a-d.

StatLink SSP™ https://doi.org/10.1787/888933830690

131

EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY = © OECD 2018



https://doi.org/10.1787/888933830690

ARE DISADVANTAGED STUDENTS AFFECTED BY THE SOCIO-ECONOMIC PROFILE OF THEIR SCHOOL? |

132

Teaching strategies (e.g. teacher-directed science instruction, perceived feedback, adaptive
instruction, and enquiry-based science instruction), the student’s progress through education
(e.g. grade repetition, time spent in science class and attendance at science class), and
student behaviour can also mediate the influence of a school’s socio-economic profile on the
performance of disadvantaged students (Tables 4.8a-k). As shown in Figure 4.6, in 35 out of the
56 education systems for which data are available, skipping an entire day of school — whether
by the student him/herself or by his/her classmates — is a potential mediating factor between
the school’s socio-economic profile and science performance. For example, students from
less-advantaged backgrounds attending less-advantaged schools are more likely, on average,
to play truant from school, which results in fewer opportunities to learn and lower academic
achievement. Skipping some classes is a potential mediating factor in 24 out of the 56 education
systems for which data are available, while arriving late for school is a potential mediating factor
in 25 of these 56 education systems.

However, there is one caveat: as discussed in PISA 2015 Results (Volume 1) (OECD, 20161),
teachers may adjust their teaching methods depending on their students’ abilities. As a result,
identifying such teaching strategies as “mediators” may be misleading; it may be student
performance that actually mediates the link between a school’s socio-economic profile and
teaching strategies. This argument could also be made for grade repetition or arriving late for
school. Unfortunately, there is no way to distinguish between these possibilities and establish
the direction of causality.

The relationship between socio-economic diversity in school and student
performance

How is school-level socio-economic diversity related to performance? This section does not focus
exclusively on disadvantaged students because changes in the distribution of disadvantaged
students across schools might have implications for the performance of more advantaged
students; thus, all students are considered in the analyses below.

A first analysis directly compares students who attend socio-economically diverse schools, as
measured by the standard deviation in student-level ESCS within a school. Students who attend
schools in the top quarter of the standard deviation of the ESCS index (i.e. the most socio-
economically diverse schools, by this metric) score 34 points lower in the PISA 2015 science
assessment than students in the bottom quarter of this index, on average across OECD countries
(Table 4.2). This is also true in 45 of the 67 PISA-participating education systems, with gaps
of over 100 score points observed in Israel, Qatar, Singapore and the United Arab Emirates.
Differences in the other direction — where students in the most socio-economically diverse
schools score higher than students in the least diverse schools — are observed only in Turkey and
Viet Nam.

Hence, upon first glance, it appears that socio-economic diversity at school, as measured by the
standard deviation, is associated with poorer performance. However, greater socio-economic
diversity at school is also associated with a less-advantaged school socio-economic profile
(i.e. advantaged schools are the least socio-economically diverse) (Table 4.4). Can the performance
gap described above therefore be attributed solely to socio-economic diversity in the school?
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Figure 4.6 [1/2] = Student truancy and the impact of socio-economic
status on science performance
Disadvantaged students

I Potential mediation Missing information

Is there evidence that the following can mediate the relationship between

student and school socio-economic profile, and science performance?
Country/Economy

Students skipping an Students skipping Students arriving late
entire day of classes some classes for school

OECD average
Australia
Austria
Belgium
Canada
Chile

Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan

Korea

Latvia
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Poland
Portugal
Slovak Republic
Slovenia
Spain
Sweden
Switzerland
Turkey

United Kingdom

United States

1. See notes at the beginning of this chapter.

Note: These factors were deemed to potentially mediate the relationship between student and school socio-economic profile and
student performance if and only if three conditions were fulfilled. First, there must have been a significant relationship between
the variable (at either the student or school level) and either student or school socio-economic profile. Second, there must
have been a significant relationship between student performance and the variable (at either the student or school level), after
accounting for student and school socio-economic profile. Finally, there must have been a significant change in the relationship
between student performance and either student or school socio-economic profile (as measured by regression coefficients) upon
the addition of the variable (at both the student and school levels) as an explanatory factor in the regression, and this change
must have been biased towards zero. In other words, the relationship between student performance and either student or school
socio-economic profile must have been significantly smaller in magnitude upon addition of the potentially mediating variable.
Source: OECD, PISA 2015 Database, Tables 4.8a-c.

StatLink 5P https://doi.org/10.1787/888933830709

OECD
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Figure 4.6 [2/2] = Student truancy and the impact of socio-economic
status on science performance
Disadvantaged students

I Potential mediation Missing information

Is there evidence that the following can mediate the relationship between
student and school socio-economic profile, and science performance?

Country/Economy
Students skipping an Students skipping Students arriving late
entire day of classes some classes for school

OECD average
Albania
Algeria

Brazil

1
B-S-J-G (China)
Bulgaria
CABA (Argentina)

Partners

Colombia

Costa Rica

Croatia

Cyprus'

Dominican Republic
FYROM

Georgia

Hong Kong (Ching) I I
Indonesia
Jordan
Kosovo
Lebanon
Lithuania
Macao (China)
Malta
Moldova
Montenegro
Peru

Qatar
Romania
[

Russia

Singapore

Chinese Taipei

Thailand

Trinidad and Tobago
Tunisia

United Arab Emirates
Uruguay

Viet Nam

Number of countries where
there is a potential mediation 35 24 25
effect due to these variables

Total number of countries
with available data

1. See notes at the beginning of this chapter.

Note: These factors were deemed to potentially mediate the relationship between student and school socio-economic profile and
student performance if and only if three conditions were fulfilled. First, there must have been a significant relationship between
the variable (at either the student or school level) and either student or school socio-economic profile. Second, there must
have been a significant relationship between student performance and the variable (at either the student or school level), after
accounting for student and school socio-economic profile. Finally, there must have been a significant change in the relationship
between student performance and either student or school socio-economic profile (as measured by regression coefficients) upon
the addition of the variable (at both the student and school levels) as an explanatory factor in the regression, and this change
must have been biased towards zero. In other words, the relationship between student performance and either student or school
socio-economic profile must have been significantly smaller in magnitude upon addition of the potentially mediating variable.

Source: OECD, PISA 2015 Database, Tables 4.8a-c.

StatLink Sa<P™ https://doi.org/10.1787/888933830709
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To answer this question, student and school socio-economic profiles were used as controls
in a regression of science performance over the school-level variation in socio-economic
profile.

On average across OECD countries, students’ science scores drop by eight points for every
additional unit increase of the school-level standard deviation in socio-economic status,
even after accounting for student and school socio-economic profile (Table 4.6a).6 As shown
in Figure 4.7, socio-economic diversity in school has a negative relationship with student
performance in 18 out of the 70 countries and economies that participated in PISA 2015.
However, in 46 countries and economies, the school-level standard deviation in ESCS is
unrelated to student performance. In the remaining six countries (Kosovo, Luxembourg,
Portugal, Trinidad and Tobago, Turkey and the United States), more diverse schools show better
science performance, on average, after accounting for student and school socio-economic
profile (Table 4.6a).”

In summary, on average across OECD countries, attending socio-economically diverse schools
is negatively related to science performance, even after accounting for student and school socio-
economic profile. However, this relationship is observed in only a quarter of PISA-participating
education systems.
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Figure 4.7 m Socio-economic diversity in school and student performance

Relationship between the standard deviation of student socio-economic
status in school and student performance

Student performance...

... is higher in schools
with greater school-
level diversity!

.. has no significant
association with school-
level diversity'

... is lower in schools
with greater school-
level diversity!

Kosovo
Luxembourg
Portugal

Trinidad and Tobago
Turkey

United States

Algeria
Australia
Austria

Belgium

Brazil

B-S-J-G (China)
Bulgaria

CABA (Argentina)
Canada

Chile
Colombia
Costa Rica
Croatia
Denmark
Dominican Republic
Estonia

France

Georgia
Greece

Hong Kong (China)
Hungary
Iceland
Indonesia
Ireland

Italy

Japan

Korea

Lebanon

Malta

Mexico
Netherlands
New Zealand
Norway
Romania
Slovak Republic
Slovenia

Spain

Sweden
Switzerland
Chinese Taipei
Thailand
Tunisia

United Kingdom
Uruguay

Viet Nam

Cyprus?

Czech Republic
Finland
FYROM
Germany

Israel

Jordan

Latvia

Lithuania
Macao (China)
Moldova
Montenegro
Peru

Poland

Qatar

Russia
Singapore
United Arab Emirates

1. After accounting for student and school socio-economic profile.

2. See notes at the beginning of this chapter.

Source: OECD, PISA 2015 Database, Table 4.6a.
StatLink 5= https://doi.org/10.1787/888933830728
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Notes

1. Various indicators have been proposed in the literature to measure segregation at school (Frankel and
Volij, 20113)), and different indicators may be more relevant for certain analyses (for instance, of the extent
to which the socio-economic composition in schools mirrors that of the general population or the extent
to which one group is segregated from the rest of the population). The measure used here is related to the
interaction indices, such as the isolation or exposure indices, that measure the probability that one type of
student interacts with other types of students (Massey and Denton, 1988,4). As schools with lower ESCS by
definition enrol a large share of disadvantaged students, a disadvantaged student in a disadvantaged school
is more likely to interact more with students of low socio-economic status.

The proportion of disadvantaged students who attend disadvantaged schools is highly correlated with other
measures of socio-economic segregation, including those that do not focus exclusively on disadvantaged
students. One of these measures is the PISA index of social inclusion, which is the proportion of the total
variance in student socio-economic status in an education system that is found within schools, as opposed
to between schools. The coefficient of determination, or R? value, between the proportion of disadvantaged
students who attend disadvantaged schools and the index of social inclusion is 0.77. This high degree of
correlation indicates that this new measure, while focussing on disadvantaged students, is also informative
about the segregation of students of all socio-economic backgrounds.

2. In this report, in order to obtain an accurate school-level average of student socio-economic status, only schools
where at least 10 students had a valid ESCS index were retained for analysis. This is in contrast to previous PISA
reports and the other chapters of this report, where all schools were retained. In a school where only one student
has a valid ESCS index, the school-level ESCS would be equivalent to the ESCS index of that one student.

One reason for removing schools with a small number of student-level ESCS measurements is the inherent
inaccuracy associated with calculating a mean from a small number of observations. However, the school-
level mean may also be biased due to the specific way in which PISA samples students. Only 15-year-old
students are sampled, and a large school may have a small number of 15-year-old students if such students
are not in the modal grade but have been pushed forward or held back. In the former situation, these students
are likely to perform better than the average student and therefore be of higher socio-economic status; using
their average ESCS index risks overestimating the school’s socio-economic profile. The reverse is true if
students have been held back.

Robustness analyses show that while the students removed from the analysis generally scored lower than the
students who were retained, the relationship between performance and both student- and school-level ESCS
generally remained unchanged upon removing schools with fewer than 10 students participating in the PISA
assessment.

3. In the most extreme situation, where an education system is completely socio-economically segregated
and disadvantaged students attend schools only with other disadvantaged students, 100% of disadvantaged
students would attend disadvantaged schools. At the other extreme, where an education system is completely
integrated and disadvantaged (and advantaged) students are equally allocated among all schools, 25% of
disadvantaged students would attend disadvantaged schools. Indeed, in this extreme situation of complete
socio-economic integration, there would be no difference between disadvantaged and advantaged schools,
as all schools would have an identical school-level ESCS. As disadvantaged schools are defined as comprising
25% of the total student population, 25% of disadvantaged students would also be found in disadvantaged
schools. By definition, disadvantaged schools have a greater proportion of disadvantaged students than would
be expected in the extreme situation where schools are completely integrated.

4. The figure also shows that the difference between doubly disadvantaged students (disadvantaged students
attending disadvantaged schools) and doubly advantaged students (advantaged students attending advantaged
schools) is 130 points in the PISA 2015 science assessment, on average across OECD countries. Although
this comparison is not the focus of the chapter, it shows that there is an even larger disparity in performance
between the two socio-economic extremes in education systems.
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5. Without considering student socio-economic status, an increase of one unit in school-level ESCS is
associated with an improvement of 66 score points in the PISA 2015 science assessment. The small decrease
in the strength of the association after including student-level ESCS as an explanatory variable is due to the
positive relationship between student- and school-level ESCS.

6. This gap should be relativised by the fact that the standard deviation of the school-level standard deviation
in socio-economic status is 0.14 across OECD countries. Moreover, the average standard deviation of ESCS
in the bottom quarter of this index is 0.60, while that in the top quarter is 0.94, on average across OECD
countries. In other words, a one-unit increase would be an exceptionally large increase when considering
actual schools.

7. Another factor that may influence the relationship between student performance and student- and
school-level socio-economic profile (including school-level socio-economic diversity) is immigration —
whether a student has an immigrant background and the proportion of schoolmates who have an immigrant
background. Previous PISA reports (such as PISA 2015 Results (Volume 1) [OECD, 20165)]) have shown that
students with an immigrant background score below non-immigrant students in most PISA-participating
countries, both before and after accounting for socio-economic status. Accounting for immigrant background
does not, for the most part, change the results presented in Figure 4.7. The major changes are that student
performance in Austria and Macao (China) is observed to be higher in schools with greater school-level socio-
economic diversity; student performance in Malta is observed to be lower in schools with greater school-
level socio-economic diversity; and student performance in Finland and Germany is no longer significantly
associated with school-level socio-economic diversity. On average across OECD countries, however, no
significant association between school-level diversity and student performance is observed after accounting
for immigrant background.
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Educational mobility
and school-to-work transntlons
among disadvantaged students

This chapter uses longitudinal data from five countries (Australia, Canada,
Denmark, Switzerland and the United States) to examine the relationship
between cognitive competencies at age 15 and educational attainment and
early labour market outcomes at age 25. It also explores different sources of
disadvantage, related to a student’s home, school and social environment,
which contribute to skills gaps during compulsory education and reduce the
upward social mobility of children from less-educated families.
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What the data tell us

= Across the five countries analysed, students with at least one tertiary-educated parent are
between 17 and 30 percentage points more likely to complete university than their peers
without tertiary-educated parents.

Students who score in the top quarter in reading are between 38 and 53 percentage
points more likely to complete university than students who score in the bottom quarter.
Differences in 15-year-olds’ reading performance explain between 27% and 43% of the
difference in university completion rates between students with and those without tertiary-
educated parents. This suggests that reducing the gaps related to socio-economic status
in what students learn during compulsory schooling could increase upward educational
mobility.

Across the five countries considered, students with tertiary-educated parents are between
7 and 20 percentage points more likely to be employed in jobs requiring tertiary education
at age 25 than students without tertiary-educated parents. Accounting for differences in
PISA performance reduces this difference to between 4 and 13 percentage points.

= Lower expectations, less family wealth, concentration in disadvantaged schools, and
limited access to cultural activities represent certain characteristics of students from
less-educated families that are related to the lower likelihood of completing a university
education.

DEFINING SOCIAL AND EDUCATIONAL MOBILITY

Social mobility refers to a change in the economic or social status of individuals between their
childhood and adult life. Children’s ability to attain a higher social status than their parents
depends on multiple factors, including health, social and cultural capital, education and the
evolution of the labour market (Nunn et al., 2007 ;). While individual effort can result in upward
social mobility, the chances that someone from a disadvantaged background will succeed in life
are also bound by where the person lives, and by the social and cultural group to which he or
she belongs (Ololube, Onyekwere and Agbor, 2015,;; Schaefer, 2005,3)).

Inequitable education and career opportunities — shaped by factors such as race, gender or
socio-economic status — can create inefficiencies that hinder economic growth, as they lead to
significant misallocations of skills and talent (Hsieh et al., 2013 4).

Because of differences in family and social environments, children begin formal schooling with
different levels of skills (Downey, Hippel and Broh, 2004s). Schools can play an important
role in compensating for these initial inequalities. But education systems that fail to provide
equal opportunities to all students can end up reinforcing, rather than helping to reduce, social
inequalities that may threaten social cohesion (OECD, 2010). In today’s shifting labour market,
the gaps between low-qualified and high-qualified workers are expanding: less-educated adults
tend to face the highest unemployment and inactivity rates, as well as the lowest and most rapidly
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declining relative wages, on average (OECD, 20177). That, in turn, can lead to a wide range of
social problems, including poverty, poor health and crime (Schoenfeld, 2002 ).

How successful are today’s schools at counterbalancing the forces that perpetuate existing
inequalities in society? Some insights into this question can be obtained by analysing the
relationship between socio-economic gaps in cognitive outcomes near the end of compulsory
schooling — a measure of equity in education — and socio-economic gaps in higher education
and labour market outcomes in early adult life. This analysis can be conducted by studying
longitudinal data that provide information on the same individuals at different points in time.

This chapter uses longitudinal data from five countries — Australia, Canada, Denmark, Switzerland
and the United States (Box 5.1) — to analyse the relationship between performance at school and
educational mobility, defined as the likelihood that a student without tertiary-educated parents
will complete tertiary education.! The chapter also explores certain dimensions of disadvantage
(less family wealth, less cultural capital, negative dispositions towards education, and school
segregation) that may help to explain the strong links between parents’ education, students’
reading proficiency at the end of compulsory schooling, and transitions into higher education
and skilled employment.

Box 5.1 Longitudinal country data

Analyses in this chapter are based on longitudinal data, accessed by the OECD Secretariat
in raw form or through collaboration with national researchers, from the following countries
(Figure 5.1).2

Each of the datasets collects baseline data on nationally representative samples of students
when they are 15 years old. The datasets from Australia, Canada, Denmark and Switzerland
followed the transition of early PISA cohorts into adulthood, and can therefore shed light
on the power of PISA literacy measures to accurately predict social mobility. Nationally
representative longitudinal data from the United States, while not based on PISA participants,
are also used because the data include measures of literacy proficiency of students around the
age of 15, for which a concordance with PISA scores has been developed. While the frequency
and timeline of follow-up surveys vary by country, all the datasets collect information on
young people when they are approximately 25 years old (the only exception is Denmark,
where the analysis in this chapter refers to individuals who are either 26 or 27 years old).

= The data for Denmark is derived from PISA and the Survey of Adult Skills (a product of
the OECD Programme for the International Assessment of Adult Competencies [PIAAC]).
Participants in the PISA 2000 cycle were tested and interviewed again in the 2012 Survey
of Adult Skills (PIAAC).

= Transitions from Education to Employment (TREET)? surveys the post-secondary
education and labour market pathways of students in Switzerland, and is the country’s
first longitudinal study of this type at the national level. TREE1, the project’s first cohort,
is based on a sample of students who participated in PISA 2000. The sample was tracked
for follow-up surveys annually from 2001 to 2007, and twice more (in 2010 and 2014).
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Figure 5.1 = Description of longitudinal data sets

Australia Canada Denmark Switzerland United States
Longitudinal . Transitions from |  Educational
Data source Surveys of v i Education to Longitudinal
”e Transition PISA - PIAAC 8
(surveys) Australian Survey (VITS) Employment Study of
Youth (LSAY) Y (TREET) 2002 (ELS)
Baseline data collection PISA 2003 PISA 2000 PISA 2000 PISA 2000 ELS 2002
Age of students at last 25 25 26-27 - 5
follow-up survey
All results Data available
produced by upon request,
Data available Employment Data available | Data available P quest,
Access to the data ) with restrictions
upon request and Social upon request upon request on some
Development variables?
Canada (ESDC)
Baseline sample 10370 25190 4235 6343 16 197
Sample at last follow-up 3741 9183 1881 3423 13 250

1. The final survey for Switzerland was conducted in 2014, when participants were 29. However, the previous
survey, conducted in 2010, was used for this analysis in order to obtain information on participants at the age of 25.

2. The public access version of the ELS data excludes school identifiers, as well as detailed information on student
degree selection, employment, and post-secondary performance.

= The Longitudinal Study of Australian Youth (LSAY) tracks students annually for a period of
10 years as they move from school into further study, work and other destinations. While
the first surveys began in 1995, participants have been recruited from Australian schools
that have taken part in PISA since 2003 (YO03).

Canada designed the Youth in Transition Survey (YITS) to examine the patterns of,
and influences on, major transitions in young people’s lives, particularly with respect
to education, training and work. PISA/YITS is a special project that aligned the two
survey programmes. The PISA 2000 cohort was selected to participate in YITS, and was
surveyed in follow-up interviews every two years through 2010. These data have not

been released for public access, so all estimates were obtained through collaboration
with national researchers at Employment and Social Development Canada (ESDC), who
conducted the analyses on the basis of statistical programmes prepared by the OECD.*

= The Educational Longitudinal Study of 2002 (ELS) is the fourth in a series of American
school-based longitudinal studies, focusing on the transitions of American youth from
secondary school into higher education and the labour market. While the study does
not involve PISA participants, it provides nationally representative data and records
literacy measures for 15-year-old students that can be benchmarked to PISA. Follow-up
surveys were conducted in 2004, 2006 and 2012/13. The public version of this dataset
excludes access to school identifiers, as well as detailed reports of students’ degree type,
employment and post-secondary transcripts.
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PROGRESSION INTO HIGHER EDUCATION AND PISA PERFORMANCE AT AGE 15

This chapter focuses on upward educational mobility, defined as the likelihood that a student
without tertiary-educated parents attains tertiary education. The percentage of students without a
tertiary-educated parent ranges from 26% in Denmark to 62% in the United States (Table 5.36).
The figures included in this chapter refer to advantaged and disadvantaged students as students
with and without a tertiary-educated parent.

Figure 5.2 shows the rates at which students with and those without a tertiary-educated parent
pass through various levels of education. In Australia, Canada and the United States, all students
are enrolled in a comprehensive programme of secondary education that ends when they are
about 18 years old. However, some students in these countries drop out during upper secondary
education, as education is compulsory only until the student reaches the age of 16 (Table 5.35).

In Denmark and Switzerland, compulsory secondary education programmes end when
students are between 15 and 16 years old. Students in these two countries then decide whether
to continue secondary schooling and enter a separate, non-compulsory programme track. This
more segmented course of studies may explain why the percentage of students completing
secondary education is lower in Denmark and Switzerland than in Australia, Canada and the
United States.

Figure 5.2 = Highest level of education completed, by socio-economic status
Percentage of advantaged and disadvantaged students who completed each level of education

Advanced degree

Tertiary vocational

Upper secondary training University (completed or

currently enrolled)

Adv. Disadv. Adv. Disadv. . Disadv. Adv. Disadv.
% % % % %
Australia 98 96 12 11 50 29 12 6
Canada 97 93 36 37 41 24 11 5
Denmark 90 85 20 17 33 14 28 11
Switzerland 91 84 17 15 28 11 14 5
United States 97 92 14 21 52 22 12 3

Notes: Results based on students’ self-reports.

Values with statistically significant differences between advantaged and disadvantaged students are displayed in bold.
Advanced degree includes those who have completed or are currently attending a master’s or doctoral programme.
Advantaged students are those with at least one tertiary-educated parent; disadvantaged students are those without a tertiary-
educated parent.

Tertiary vocational education refers to tertiary-level (ISCED 5B) vocational training.

Data from Canada did not allow for distinguishing between ISCED 4 and ISCED 5B vocational training, therefore country
estimates include both levels of post-secondary vocational education.

Source: OECD, PISA 2000 and PISA 2003 Databases, Tables 5.1, 5.3, 5.5 and 5.37.

StatLink SWSP¥ https://doi.org/10.1787/888933830747
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In all countries except Australia, students without tertiary-educated parents are less likely than
students with a tertiary-educated parent to complete secondary education. However, when
looking at the rates of university completion by age 25, a much larger gap related to parents’
education emerges in all countries. Denmark and Switzerland, with more prominent vocational
tracks, have lower university completion rates overall. In Denmark, students with tertiary-
educated parents are approximately 19 percentage points more likely than their peers with
less-educated parents to complete university; in Switzerland, they are 16 percentage points more
likely than their peers with less-educated parents to do so.> Australia, Canada and the United
States have higher rates of university completion overall, possibly because these countries do not
separate students into academic and vocational tracks at the secondary level, so that students are
often less prepared to enter the job market immediately after secondary education (Hanushek,
Woessmann and Zhang, 20119). Despite higher rates of university completion among students
with less-educated parents, the absolute gaps between advantaged and disadvantaged groups are
even larger in these countries, with a nearly 30 percentage-point difference in the United States,
a 21 percentage-point difference in Australia, and a 17 percentage-point difference in Canada.

Across all countries, students without tertiary-educated parents are also less likely to pursue an
advanced university degree (master’s or PhD) than their peers with tertiary-educated parents. In
the United States, only 3% of students without a tertiary-educated parent — compared to 12%
of students with a tertiary-educated parent — are enrolled in or have completed an advanced
university degree when they are around 25 years old. For the other countries considered in this
chapter, gaps in attainment of advanced degrees range from 5 to 17 percentage points between
the two groups of students (Table 5.37).

PISA data show that differences related to socio-economic status in what students have learned
and can do with their knowledge are large across all countries (OECD, 2016y10)). To what extent
do these learning gaps explain educational mobility? If students score similarly in the PISA
reading test, are there still differences between students from more- and less-educated families
in how they progress through school after the age of 15? These questions are important because
they can help identify the potential impact on educational and social mobility of policies that
aim to reduce gaps in opportunities to learn during compulsory schooling.

Examining the relationship between university completion and PISA performance reveals
significant differences in achievement across quarters of reading performance in all countries
(Figure 5.3). In Switzerland, only 1% of students in the bottom quarter of reading performance,
compared to 39% of students in the top quarter, complete university. In Canada, students in
the top quarter of reading performance are 53 percentage points more likely than students in
the bottom quarter to earn a university degree. In Australia, Denmark and the United States,
differences between these two groups range from 44 to 51 percentage points.

The relationship between 15-year-old students’ performance and completion of a tertiary degree
holds across different measures of performance and different fields of study in tertiary education.
For example, in Denmark, 15% of students in the top quarter of science performance complete
a university degree in mathematics, engineering or science, while only 2% of students in the
bottom quarter of science performance complete such degrees (Table 5.32). Across countries,
no large difference in students’ choice of field of study at university, based on their parents’
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education, is observed (Table 5.23). Only in Canada are students with tertiary-educated parents
more likely than students with less-educated parents to choose to pursue science, mathematics
or engineering degrees.

Figure 5.3 = University completion, by quarter of PISA reading performance
Percentage of 25-year-old respondents who completed university

= Bottom quarter of performance O Second quarter of performance
< Third quarter of performance A Top quarter of performance
80
70
A
60 A
50 A
: : : ©
40 o
30
~C
20
10 B
0 l ! ! ! !
Switzerland Denmark United States Canada Australia

Notes: The difference between the top and the bottom quarters of reading performance is statistically significant in all
countries.

Quarters of performance are computed for the final sample of each country longitudinal data set.

Countries are ranked in ascending order of the percentage of students in the bottom quarter of reading performance.
Source: OECD, PISA 2000 and PISA 2003 Databases, Table 5.4.

StatLink SWZP¥ https://doi.org/10.1787/888933830766

In Figure 5.4, the dark blue bars show the percentage-point difference in university completion
rates between 25-year-old adults with and without tertiary-educated parents. The light blue bars
show the difference after accounting for PISA reading performance, meaning the difference
observed when comparing students with similar performance in PISA. Across all countries,
15-year-olds’ reading performance explains between 27% (in the United States) and 43% (in
Denmark) of the gap in university completion rates between students from more- and less-
educated families. This suggests that, while performance around the age of 15 is not a perfect
predictor of future education trajectories, the cumulative effect of fewer or lost learning
opportunities throughout the initial cycles of schooling is strongly related to students’ chances of
surpassing their parents’ level of education.

The link between performance at 15 and university completion has several possible explanations.
Oneis that students who lag behind their peers in school believe that they do not have the academic
skills to do well in higher education. In addition, students from disadvantaged backgrounds tend
to be viewed by others as less capable of progressing in education (Croizet and Claire, 19981)).
Poor grades and difficulties in keeping up with their classmates can reinforce the effects of
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negative social expectations on the students’ own perceptions of their capacity to participate in
higher education (Owens and Massey, 201113). It is also possible that academic performance
among 15-year-old students is not directly related to decisions to pursue higher education; other
factors associated with school performance, such as family income, may determine university
completion rates. In this case, the observed relationship between performance in PISA and
university completion should not be interpreted as causal.

Figure 5.4 = Completed university education at age 25, by PISA reading
performance and parents’ education
Percentage-point difference in university completion between advantaged
and disadvantaged students

M Difference before accounting for reading performance
O Difference after accounting for reading performance
35
z
10 R T R T
25
20 mmm b
Il P T e s e
[ T o o N e
5 ,,,,,
0
29.3 243 143 1.1 21.9 4———% of disadvantaged
Australia Canada Denmark Switzerland United States students

who completed
university by age 25

Notes: Results based on students’ self-reports.
All percentage-point differences are statistically significant.
Values above the country name represent the percentage of disadvantaged students who completed university by age 25.

Advantaged students are those with at least one tertiary-educated parent; disadvantaged students are those without a tertiary-
educated parent.

Source: OECD, PISA 2000 and PISA 2003 Databases, Tables 5.3 and 5.4.
Statlink SWrZP¥ https://doi.org/10.1787/888933830785

Differences across education systems could also influence the relationship between performance
atage 15 and attainment of higher education. In both Denmark and Switzerland, upper secondary
schools offer multiple tracks that are designed to sort students based on academic ability and
preferences. The highest-performing students often enrol in the academic track, while low
performers typically continue with technical vocational education. However, access to university
education is largely reserved for those who are selected into the academic track at the secondary
level. Initial groupings based on performance can thus play a significant role in determining
higher educational attainment in these types of systems (Hanushek and Woessmann, 2006y13)).
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EARLY CAREER OUTCOMES AND PISA PERFORMANCE

Students from different socio-economic backgrounds often experience different school-to-
work transitions. Advantaged students tend to begin working in less-intensive employment,
either during secondary or post-secondary education, which gives them greater opportunity to
prioritise academic performance and achievement. By contrast, disadvantaged students more
commonly begin working at an earlier age and at greater intensity, which may be less conducive
to attaining higher educational and career goals over the long term (Mortimer et al., 20084;
OECD, 2017y5). Disadvantaged youth are more likely to accept lower-quality employment — in
terms of compensation, job security and career development — placing them at higher risk of
periods of unemployment and inactivity. Data on early career outcomes in this chapter show
marked differences according to parents’ level of education.

Figure 5.5 shows that, in four out of five countries, significantly larger shares of students with
tertiary-educated parents than students without tertiary-educated parents are enrolled in tertiary
studies at the age of 25, and thus have not necessarily entered the labour market by this time.

Figure 5.5 = Employment status at age 25, by socio-economic background
Percentage of advantaged and disadvantaged students, by labour-force status

Studying Working full time  Working part time Unemployed NEET

Adv. Disadv. Adv. Disadv. Adv. Disadv. Adv. Disadv. Adv. Disadv.

% 0 0 0 ) % ¢ %

Australia 20.3 13.3 75.1 78.2 13.5 10.2 3.2 3.5 3.9 4.1
Canada 17.2 8.7 71.9 75.0 9.8 7.9 4.5 4.5 5.0 7.2
Denmark 29.8 14.6 64.1 71.7 15.9 8.6 5.4 5.0 6.1 9.2
Switzerland 28.6 18.3 72.2 78.3 9.6 6.8 6.3 7.3 3.4 3.8
United States 28.0 22.1 72.6 69.4 7.4 6.5 7.9 10.9 4.0 5.7

Notes: Results based on students’ self-reports.
Values with statistically significant differences between advantaged and disadvantaged students are displayed in bold.

Individuals who are studying can also be considered as working either part or full time, therefore the rows will not add up
to 100%.

Individuals are considered to be studying at age 25 if they are enrolled in any tertiary education programme (ISCED 5B or
above) at the time of the survey. The definition for Canada includes post-secondary studies (ISCED 4) as well.

Working part time is considered as employed from 1 to 20 hours per week.

Working full time is considered as employed for more than 20 hours per week.

Unemployed is defined as individuals who are not enrolled in education, have no job at the time of the survey, and are
actively looking for work.

NEET is defined as individuals who are neither employed nor in education or training, and are not actively looking for work.
Advantaged students are those with at least one tertiary-educated parent; disadvantaged students are those without a tertiary-
educated parent.

Source: OECD, PISA 2000 and PISA 2003 Databases, Tables 5.7, 5.13, 5.15, 5.17 and 5.21.

StatLink SSP™ https://doi.org/10.1787/888933830804
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In Denmark, 25-year-olds with less-educated parents are more likely to be in full-time employment,
while adults of the same age with tertiary-educated parents are more often employed part time
while they continue with their studies. In the other countries, except the United States, similar
patterns are observed, but the differences between the two groups are not statistically significant.

In all countries covered in this analysis, most 25-year-olds are either studying or working. In
Denmark, larger shares of 25-year-olds with tertiary-educated parents are found in both education
and part-time employment, while 25-year-olds with less-educated parents are often more likely
to be NEET (neither employed nor in education or training, and not actively looking for work).
In other countries, similar patterns are observed for advantaged and disadvantaged 25-year-olds,
but the differences are not statistically significant.

In Australia, Canada, Denmark and the United States, 25-year-old women are significantly more
likely than men of that age to be NEET. This can be related to the fact that many young women
leave the labour market when they have children (OECD, 2017/¢)). Similar patterns are observed
in Switzerland, but the gender gap is not statistically significant. Only in Australia are first-
generation immigrants significantly more likely than adults without an immigrant background to
be NEET at the age of 25 (Table 5.15).

In Australia and Canada, inactivity, as measured by the NEET rate, is related to 15-year-olds’
literacy proficiency. In Canada, about 4% of students who were in the top quarter of reading
performance when they were 15 are NEET at the age of 25; this is the case for 9% of students
who scored in the bottom quarter of reading performance when they were 15 (Table 5.16). In
Australia, 7% of students who were in the bottom quarter of performance when they were 15,
but only 2% of students who were in the top quarter of performance are NEET at the age of 25.
Similar relationships are observed in the other countries, but the differences are not statistically
significant.

In Australia and the United States, unemployment rates reveal similar patterns. In the United
States, 5% of students who were in the top quarter of PISA reading performance — but 14% of
students in the bottom quarter — are unemployed at the age of 25 (Table 5.18). In Australia, 2%
of students who were in the top quarter of PISA reading performance — but 6% of students in
the bottom quarter — are unemployed at the age of 25. Such patterns are observed in the other
countries, but are not statistically significant.

The relationships between performance at school and participation in the labour market suggest
that targeting low performance during compulsory schooling may be a way to prevent social
exclusion later on, particularly in countries where relatively large shares of young people are
inactive or unemployed after leaving school.

When examining the percentages of students in skilled employment (a job requiring tertiary
education) by quarters of performance in PISA (Table 5.20), the patterns that emerge are
comparable to those concerning university completion in Figure 5.3. In Australia, only 14% of
students who were in the bottom quarter of reading performance end up in skilled employment
at the age of 25, while nearly 50% of students who were in the top quarter hold a skilled job
at that age. In Denmark, students who were in the top quarter of performance at the age of 15
are 47 percentage points more likely than those in the bottom quarter to have a skilled job at
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the age of 25. Differences for the other countries considered in this chapter range from 23 to
25 percentage points. These results imply that performance during secondary school matters
not only for later educational attainment, but also in shaping opportunities in the labour market
during early adulthood.

Socio-economic segregation in the labour market — by which adults from less-educated families
are concentrated in occupations requiring lower academic skills — is an obvious consequence
of lower rates of tertiary attainment among disadvantaged students. Across countries, students
with less-educated parents are between 7 and 20 percentage points less likely than students with
tertiary-educated parents to be working in skilled jobs when they are 25 years old (Figure 5.6).

Figure 5.6 = Skilled employment, by parents’ education
and PISA reading performance
Percentage-point difference in skilled employment between
advantaged and disadvantaged students at age 25

M Difference before accounting for reading performance
[ O Difference after accounting for reading performance
25
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22.2 26.6 30.5 16.7 35.5 ¢——— % of disadvantaged
Australia Canada Denmark Switzerland United States students who
have a skilled
job at age 25

Notes: Results based on students’ self-reports.

Statistically significant percentage-point differences after accounting for reading performance are shown in light blue.
All percentage-point differences before accounting for reading performance are statistically significant.

Values above the country name represent the percentage of disadvantaged students who work in a skilled job at age 25.
Skilled employment is defined as employment that requires tertiary education, ISCED level 5A or above.

Advantaged students are those with at least one tertiary-educated parent; disadvantaged students are those without a tertiary-
educated parent.

Source: OECD, PISA 2000 and PISA 2003 Databases, Tables 5.19 and 5.20.
StatLink Si=M https://doi.org/10.1787/888933830823

Differences in performance at school between students from more- and less-educated families
are associated with differences in access to skilled employment. When comparing students
who performed similarly at the age of 15, the difference between 25-year-olds with and those
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without tertiary-educated parents in being employed in a skilled job shrinks to between 10
and 12 percentage points in Australia, Denmark, Switzerland and the United States, and is no
longer significant in Canada. This suggests that disadvantages in learning opportunities during
compulsory education are linked to early career outcomes.

Box 5.2 The Danish case: Linking PISA to PIAAC

Denmark provides a unique setting in which to study the factors that influence PISA students’
chances of success later in life. Denmark conducted the 2011-12 Survey of Adult Skills (a
product of the OECD Programme for the International Assessment of Adult Competencies
[PIAAC]) among a sample of students who had participated in the PISA 2000 assessment.
The Survey of Adult Skills (PIAAC) measures adults’ proficiency in three key information-
processing skills: literacy, numeracy and problem solving in technology-rich environments.

Longitudinal follow-ups of PISA students discussed in this chapter identify strong links
between observable factors at age 15 — including cognitive proficiency, background
characteristics and attitudes towards schooling — and higher education and labour market
outcomes. In Denmark, it is also possible to examine how disparities in cognitive skills
related to socio-economic status evolve between the ages of 15 and 26-27 by comparing
performance in PISA with performance in the Survey of Adult Skills (PIAAC). While learning
disparities between students of different socio-economic, cultural and demographic
backgrounds have been extensively analysed in a large body of research (OECD, 201717;
Fruehwirth, Navarro and Takahashi, 201615; Montt, 201619), much less is known about
the persistence of such differences into early adulthood.

About 31% of the variation in PIAAC literacy proficiency among 26-year-olds is explained
by PISA performance in reading among 15-year-olds (Table 5.39a). There are similar
correlations between performance in the PIAAC numeracy assessment and PISA performance
in mathematics (Table 5.40a). Around 15% of the variation in literacy (and 12% in numeracy)
among 26-year-olds is explained by the total number of years of education students have
completed. These relationships suggest that the quality of education opportunities, and not
just the quantity of education, influences how well citizens are equipped to participate in,
and benefit from, increasingly knowledge-based societies.

However, earlier education is only one of the factors that shape individuals” ability to
process information and solve cognitive problems as adults. The tasks individuals engage in
at work and their life experiences have, in fact, the potential to reshape cognitive capacity,
because brains are “plastic” and change dramatically over a lifetime. Furthermore,
differences in the attitudes of adolescents and their parents can also play a role in explaining
cognitive development beyond the age of compulsory education (Chowdry, Crawford and
Goodman, 20115; Borgonovi et al., 2017,1)). Factors specific to family background,
such as parents’ education, parents’ interest in school, cultural activities, and social
communication between parents and students, also influence cognitive outcomes during
school years (Borgonovi and Montt, 20125,;; OECD, 201715; Kaplan Toren, 20133)) and
possibly beyond.
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Figure 5.7 presents the percentage of variation in numeracy proficiency among 26-year-
olds that can be accounted for by students’ attitudes towards learning, years of education
and family background. Around 14% of the total variation in adults’ proficiency in
numeracy, as measured by the PIAAC survey, is explained by attitudes towards learning
reported at age 15 (Table 5.40a). Family background explains a similar percentage of
the variation in performance (Table 5.40c). Accounting for performance in the PISA
mathematics assessment significantly affects the strength of these relationships, suggesting
that both family background and attitudes towards learning affect cognitive proficiency at
age 26 by shaping learning opportunities early in life, up to age 15. In other words, neither
family background nor 15-year-olds’ attitudes towards school greatly influence progress
in cognitive achievement between the ages of 15 and 26 among students who scored
similarly in PISA when they were 15 years old.

Figure 5.7 = Variation in numeracy proficiency explained by student
characteristics and educational attainment (Denmark)
Percentage of variation in numeracy explained by predictors at age 15
and educational attainment at age 26

M Before accounting for performance in mathematics [ After accounting for performance in mathematics ‘
25

20

Attitudes towards learning Years of education Family background

Notes: Results based on students’ self-reports.

The results shown by the dark blue bars are obtained from the R squared of model 1 in Tables 5.40a, 5.40b and
5.40c.

The results shown by the light blue bars are obtained by subtracting the R squared of model 2 from the R squared
of model 3 in Tables 5.40a, 5.40b and 5.40c.

Attitudes toward learning include: the index of student self-efficacy, the index of effort and perseverance, the index
of interest in reading and the index of engagement in reading.

Family background variables include: the PISA index of economic, social and cultural status, the index of cultural
communication, the index of social communication, the percentage of students whose father or mother helps with
homework several times per month or more, and the percentage of students who reported that they discuss with
their parents how well they are doing in school several times per month or more.

Source: OECD, PISA 2000 Database; PIAAC Database, Tables 5.40a, 5.40b and 5.40c.

StatLink SW<P™ https://doi.org/10.1787/888933830842
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Figure 5.8 shows that more than half of the gap in literacy proficiency between 26-year-
olds with and those without tertiary-educated parents can be accounted for by reading
performance at age 15. This suggests that students from less-educated families are not
only less likely to perform well during secondary school, but they also face the risk of
persistent poor performance and low skills. Only 5% of the gap is explained by the
number of completed years of schooling (Table 5.41). This weaker relationship between
educational attainment and cognitive performance in the Survey of Adult Skills (PIAAC)
is partly explained by the fact that there is only limited variation in years of schooling
in this sample.

Figure 5.8 = Explaining disparities in literacy and numeracy
proficiency in Denmark
Disparities between advantaged and disadvantaged 26-year-olds

[ Percentage explained by [ Percentage explained by
PISA reading performance PISA mathematics performance
[ Percentage explained by [ Percentage explained by
years of schooling years of schooling
[ Percentage unexplained [ Percentage unexplained
Percentage of the difference in PIAAC Percentage of the difference in PIAAC
literacy proficiency explained numeracy proficiency explained

Notes: Results based on students’ self-reports.

Advantaged 26-year olds are defined as those whose economic, social, and cultural status (ESCS) is in the top
quarter; disadvantaged 26-year olds are defined as those whose economic, social, and cultural status (ESCS) is in
the bottom quarter.

Values represent the percentage of the difference between advantaged and disadvantaged 26-year-olds in numeracy
and literacy proficiency explained by predictors at age 15 and educational attainment at age 26.

Source: OECD, PISA 2000 Database; PIAAC Database, Table 5.41.

StatLink Si<P™ https://doi.org/10.1787/888933830861

A similar picture emerges when considering proficiency in numeracy. Performance in PISA
mathematics explains more than two-thirds of the gap in numeracy proficiency between
advantaged and disadvantaged 26-year-olds, a relationship that is even stronger than that
between PISA reading performance and literacy proficiency. Interestingly, differences in
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educational attainment account for a larger fraction of the variation in numeracy proficiency
than in literacy proficiency. Proficiency in numeracy requires a complex combination of
higher-order skills and subject knowledge that is mostly acquired at school, while reading
skills can, arguably, be more easily acquired outside of school. This finding suggests that
making opportunities to learn mathematics more equitable can have a large impact on
adults’ capacity to solve problems (OECD, 20164)).

Overall, these results for Denmark confirm that students’ chances of succeeding later in life
are shaped by a multitude of factors. Still, disparities in learning outcomes among 15-year-
olds explain a considerable fraction of the variation in proficiency among 26-year-olds,
which suggests that lifelong learning opportunities, while important, are no substitute for
equitable learning opportunities early in life. Skills beget skills.

UNDERSTANDING THE FORCES BEHIND EDUCATIONAL MOBILITY
AND SCHOOL-TO-WORK TRANSITIONS

The evidence on limited educational mobility in the previous section demands a better
understanding of what it means to grow up in a disadvantaged environment. What types of
inequities can be observed among 15-year-olds that are associated with their parents” education,
and how do these inequities influence higher education and early career outcomes?

The social sphere where disadvantaged students grow up differs in many ways from that enjoyed
by more advantaged students (Putnam, 20155)). Students from disadvantaged families tend to
face greater financial constraints and insecurity, live in more fragmented families, enjoy fewer
opportunities to participate in cultural activities, and are exposed to less positive messages
from their families, teachers and peers about the value of making an effort at school (Snellman
et al., 2015¢). This section explores three dimensions of disadvantage — student attitudes and
behaviours, school characteristics and family background — all of which are related to parents’
education and can widen a divide in opportunities for social mobility by influencing cognitive
and social development at school and beyond.

Understanding why students from less-educated families are less likely to pursue higher education
can inform policy design. If environmental differences, rather than individual effort and inherited
talent alone, determine education and career outcomes, then there is a case to be made for policy
interventions that compensate for inequitable opportunities. To be effective, those interventions
should target the sources of inequity. For example, if financial constraints are the main cause of
early dropout among talented disadvantaged students, then establishing merit-based scholarship
schemes can be an effective way to increase equity in participation in higher education (Belley
and Lochner, 2007 ,7). However, if the performance of disadvantaged students suffers due to peer
influences, then policies that enable disadvantaged families to move to less-impoverished areas
could be more effective than scholarships (Chetty and Hendren, 2015ps)).
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Box 5.3 Can genes predict educational attainment?

The controversial debate of the role of nature vs. nurture in determining opportunities
for success in life has attracted the attention of researchers across multiple fields — from
behavioural geneticists and psychologists to sociologists and economists. One side of
the argument claims that all people are born with equal capacities to succeed, and that
talent is nurtured in specific environments. Others argue that people enter the world
with different intellectual abilities, largely determined by genetic inheritance. Empirical
evidence falls between these two extremes. Early evidence from behavioural genetics
shows that academic potential is, to some extent, inherited, particularly with regard to
specific outcome measures, such as adult 1Q, which is about 50% heritable (Plomin et al.,
2001 29)). Some evidence has also established a link between genetic endowments and
educational attainment (Behrman and Taubman, 198930; Behrman, Taubman and Wales,
1977 31).

Social scientists recently shifted focus to a different method of calculating transmission
coefficients from parents to natural children and to adopted children. Such studies have
provided estimates of how much of the transmission of education, income or some other
outcome takes place even in the absence of a genetic connection between parents and
children. A study using data on a large sample of adopted Swedish children concluded
that the transmission of earnings and education works strongly through both biological and
environmental channels (Bjorklund, Lindahl and Plug, 20043,)). In a subsequent study, data
on Korean-American adopted children reveals somewhat less transmission from adoptive
parents, yet concludes that both biological and adoptive parents transmit a great deal
(Sacerdote, 2011 33).

While empirical evidence supports a wide range of explanations for the role of genetics
in life outcomes, most of these studies make clear that the nurturing environment plays an
important role. Given that finding, it would be useful to identify the specific inequities in
the environments in which advantaged and disadvantaged students grow up that widen
gaps in educational attainment and labour market outcomes, and determine how these
different types of inequities interact and accumulate.

Differences in 15-year-old students’ attitudes and behaviour

Students’ expectations

Adolescence is a time when students begin to think seriously about their future, when their
aspirations become more closely aligned with their interests, abilities and the opportunities
available to them, and when their vision of themselves can be influenced by the peers and
adults around them (Beal and Crockett, 201034; OECD, 201715). For this reason, students’
aspirations for their future education and career can play a large role in determining their actual
achievements (Nurmi, 201335)).
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Fewer disadvantaged students either desire or expect to be able to attend university, and they
are less likely to see themselves working in high-skilled jobs later in life (Gore et al., 20153¢);
Gale et al., 201337). Yet high expectations can help disadvantaged students overcome barriers
to pursuing higher education. Negative or ambivalent expectations are, instead, often associated
with a sense of hopelessness (D’errico, Poggi and Correa, 2011 3)).

PISA data reveal significant differences in the expectations of 15-year-old advantaged and
disadvantaged students (Chapter 2). Across the countries examined in this chapter, students with
less-educated parents are between 6 and 23 percentage points more likely than students with
tertiary-educated parents to expect to work in a skilled job later on in life (Table 5.9).

Longitudinal data allow for verifying the extent to which 15-year-old students hold realistic
expectations for their future education and career. Table 5.10 shows that there is a mismatch
between expectations and achievement. For example, 27% of students in Denmark who, at 15,
did not expect to work in an occupation that requires tertiary education are, in fact, working
in such an occupation when they are about 26 years old. However, in the four countries with
available data, people who, as 15-year-old students, had expected to work in a high-skilled job
are more likely to be doing so as young adults than those who had not held the same expectations
when they were 15 (Figure 5.9). For example, in Australia, 40% of the 15-year-old students who
had expected to work in a high-skilled occupation continue with their studies and are employed
in such an occupation when they are 25 years old. By contrast, only 20% of Australian 15-year-
old students who did not see themselves working in a high-skilled job when they were 15 are
engaged in such work when they are 25.

The positive relationship between expectations and achievement cannot be interpreted in causal
terms, because several other student characteristics can be related to both expectations and
progression through school. High-performing students tend to hold high expectations for their
education and also have the intellectual capacity to complete higher education. It is possible to
take some of these confounding factors into account by restricting the comparisons to students
who had achieved the same level of performance at age 15. When comparing students who
performed similarly in PISA, the difference between students who had high education expectations
and those who had low education expectations in whether they are working in a skilled job at 25
is reduced by around a third in Canada and is no longer significant in Switzerland, but remains
substantial in Australia and Denmark (Table 5.10).

At 15, students also seem to have a clear idea of what type of studies and career they would like
to pursue. Table 5.12 shows that, in all countries, students who had expected a career in science,
mathematics or engineering® at the age of 15 are much more likely to hold this type of job at 25.
This is especially true for boys. Girls, on the other hand, were much less likely than boys to
expect a job in science, mathematics or engineering (Table 5.11). These low expectations are
realised later on, with fewer women in science careers — even when comparing 15-year-old boys
and girls who scored similarly on the PISA science test (Table 5.12).

The fact that differences in expectations related to socio-economic status are associated with
subsequent career achievement, even after accounting for school performance, signals that
both parents and educators should pay attention to how students think about their future.
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The parents and teachers of more advantaged students tend to have higher expectations for
those students, which, in turn, shape the students’ own expectations (Buchmann and Dalton,
2002 39;; Sewell et al., 2003 40). Academic and career counselling targeted to disadvantaged
students may help these students develop expectations that are better aligned with their
academic potential.

Figure 5.9 = Student expectations and skilled employment

Percentage-point difference in skilled employment rates at age 25 between those who did
and those who did not expect to work in a skilled job when they were 15 years old

M Difference before accounting for reading performance
[ [ Difference after accounting for reading performance
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at age 25 who
did not expect it
at age 15

Notes: Results based on students’ self-reports.

Statistically significant percentage-point differences after accounting for reading performance are shown in light blue.
All percentage-point differences before accounting for reading performance are statistically significant.

Data on career expectations are not available for the United States.

Source: OECD, PISA 2000 and PISA 2003 Databases, Table 5.10.

StatLink SSP™ https://doi.org/10.1787/888933830880

Effort and perseverance

Individual effort and perseverance have proven to be strong predictors of academic performance
and higher levels of educational attainment (Chamorro-Premuzic and Furnham, 2003 4);
Trapmann et al., 2007 42)). Yet PISA data and other research have revealed significant disparities
in effort and perseverance across students of different socio-economic status (OECD, 2013 43).

It is likely that, with fewer resources and greater constraints, disadvantaged students are more
likely to be discouraged. Even if disadvantaged students work hard, their education outcomes
may not improve or be rewarded as much as those of other students, so they have less incentive
to invest effort in their studies (Deluca and Rosenbaum, 20071 44)).
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Figure 5.10 = University completion rates, by effort and perseverance
Percentage-point difference in university completion rates

B Difference between 15-year-old students with high and those
with low perseverance

O Difference between 15-year-old students with high and those
with low perseverance, after accounting for parents’ education
and PISA reading performance
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Notes: Results based on students’ self-reports.

All percentage-point differences are statistically significant.

Comparable measures for effort and perseverance were not available for Australia or Canada.

Index of effort and perseverance from PISA 2000 survey was used, for Denmark and Switzerland, to identify 15-year-old
students within the top and bottom quarters of effort and perseverance. Data from the United States provide a separate but
comparable index of effort and perseverance, which was used to identify 15-year-old students within the top and bottom
quarters.

Source: OECD, PISA 2000 and PISA 2003 Databases, Table 5.25.
StatLink 5= https://doi.org/10.1787/888933830899

The PISA index of effort and perseverance was derived using students’ responses to a series of
questions about how they handle difficulty while studying. Students were asked how often they
work as hard as possible; they keep working even when the material is difficult; they try to do
their best to acquire the knowledge and skills taught; and they put forth their best effort. Students
responded to each item in one of four ways, ranging from “almost never” to “almost always”.

Students who invest greater effort and perseverance (students in the top quarter of the index
of effort and perseverance) are more likely to complete university than students who invest
less effort and perseverance (students in the bottom quarter of the index). In Denmark, 35%
of students who had reported high levels of perseverance, but only 19% of students who had
reported low perseverance, had completed university by the age of 25. In Switzerland, 23% of
highly perseverant students versus 11% of the least-perseverant students completed university;
in the United States, 47% of highly perseverant students versus 26% of the least-perseverant
students completed university by the age of 25. Even after accounting for parents’ education and
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student performance in reading, individual effort and perseverance explain a significant share
of the difference in university completion rates across the three countries with available data
(Table 5.25).

Other attitudes towards learning are also related to educational achievement. The 2000 round of
PISA included an index of perceived self-efficacy, derived from students’ responses to a series of
questions regarding their level of confidence in their academic abilities. Students were asked to
report how often they are certain they can understand the most difficult material in the text; they
are confident they can do an excellent job on assignments and tests; and they are certain they
can master the skills being taught.

In Denmark and Switzerland, 15-year-old students without tertiary-educated parents reported
lower levels of self-efficacy (Table 5.25) than their peers with tertiary-educated parents; and
students with low self-efficacy (those who fall within the bottom quarter of the index) during
secondary school were less likely to complete university than students with high self-efficacy.
Yet, after accounting for PISA reading performance and parents’ education, the difference is
significantly reduced in Denmark and no longer significant in Switzerland. This suggests that
individual attitudes towards learning are strongly linked to academic performance and family
characteristics. It is likely that confidence, effort and perseverance are more critical for students
with less-educated parents, who often endure greater hardships to achieve the same outcomes
as their peers from more advantaged backgrounds.

This evidence complements a growing body of literature that emphasises the importance of
developing social skills and positive attitudes, both for cognitive growth and for longer-term
labour market and social outcomes (Bowles, Gintis and Osborne, 2001 45; Heckman, Stixrud
and Urzua, 2006y). Research has suggested that non-cognitive skills, including attitudes and
behaviours, are considerably less malleable at later ages (Cunha and Heckman, 2007 47).

From a policy perspective, this highlights how teachers, schools and institutions can nurture
disadvantaged students’ attitudes, aspirations and motivations. Teachers can help students
develop academic mindsets and learning strategies that cultivate perseverance. Specific initial
education and training programmes can help teachers identify and address lack of persistence
and poor self-confidence among their students. These initiatives may be particularly relevant for
teachers working in schools with large populations of disadvantaged students.

Involvement in cultural activities

Differences in the social environments surrounding advantaged and disadvantaged students
can result not only in different attitudes towards schools but also in a different exposure to
intellectually and culturally stimulating experiences. Exposure to the arts, music and other
cultural expressions may be a particularly crucial form of socialisation during adolescence,
influencing both early performance and attitudes at school, and later educational attainment
and career outcomes.

PISA provides two measures for exploring differences in cultural experiences: an index of cultural
activity (representing the incidence of 15-year-old students’ participation in various cultural
activities over the previous year), and an index of cultural communication (representing parents’
engagement with students in cultural activities).
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Research shows that cultural capital is distributed unequally across social classes and education,
with the largest share enjoyed by wealthier and more highly educated individuals. Cultural
capital is also something that is transmitted from parents to children, and primarily at home
rather than in school (Sullivan, 2001 g)). Yet exposure to and participation in cultural activities
can help students find meaning in what they do at school and appreciate the value of acquiring
more education.

Figure 5.11 = University completion rates, by frequency of cultural activity,
parents’ education and PISA reading performance
Percentage-point difference in university completion rates

B Difference between 15-year-old students frequently engaged

and those infrequently engaged in cultural activity
O Difference between 15-year-old students frequently engaged
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Notes: Results based on students’ self-reports.

All percentage-point differences are statistically significant.

Comparable measures for cultural activity were not available for Australia or the United States.

Students engaged in frequent (infrequent) cultural activity are students in the top (bottom) quarter of the index of cultural

activity.

Source: OECD, PISA 2000 Database, Table 5.28.

StatLink SWSP™ https://doi.org/10.1787/888933830918

Fifteen-year-old students with tertiary-educated parents are significantly more likely than their
peers with less-educated parents to have access to cultural activities (Table 5.28). For example, in
Denmark and Switzerland, about one in four children of tertiary-educated parents reported that
they had visited a museum or art gallery at least three or four times in the previous year; only one
in ten children from less-educated families so reported. In Canada, students in the top quarter
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of the index of cultural activity are 26 percentage points more likely to complete university than
students in the bottom quarter of the index. In Denmark, the gap in university completion rates
between these two groups is 23 percentage points; in Switzerland, it is 17 percentage points.

When comparing students with similar levels of performance in the PISA reading assessment
and whose parents have attained similar levels of education, the magnitude of this difference in
university completion in Canada shrinks, but is still large (12 percentage points). In Denmark,
the difference falls to 14 percentage points, and in Switzerland, it drops to 8 percentage points.

Tertiary-educated parents are more likely than less-educated parents to engage in cultural
activities and conversations with their children (OECD, 2017;5). For example, in Denmark and
Switzerland, about one in two students with tertiary-educated parents reported that they discuss
social and political issues with their parents several times per month (Table 5.27). By contrast,
only around one in four students with less-educated parents so reported. In Denmark, around
40% of students who reported frequent cultural exchanges with their parents (those in the top
quarter of the index of cultural communication) complete university education; only 14% of
students who rarely engage in this type of communication with their parents (those in the bottom
quarter of the index) reach that level of education. In Canada and Switzerland, gaps between
these two groups of students range from 13 to 26 percentage points.

After accounting for parents’ education and PISA reading performance, gaps in university
completion rates fall to 11 percentage points in Canada and 10 percentage points in Denmark,
and are no longer significant in Switzerland (Table 5.27).

While not implying a causal relationship, these results suggest that cultural activities may be an
additional mechanism through which more-educated families ensure an educational advantage
for their children outside of school. Cultural activity can be viewed as yet another factor that
explains differences between advantaged and disadvantaged students in socialisation and
education opportunities.

Differences in family background

Family structure

Both falling marriage rates and increasing divorce rates have contributed to the increase in single-
parent families (OECD, 20164)). Many studies have documented the challenges confronted by
single parents and the disadvantages their children face relative to children raised in two-parent
households (Mandara and Murray, 2006y9)). Children from single-parent homes tend to score
lower on cognitive tests and complete fewer years of school when compared to children from
two-parent homes (Milne et al., 198650;; Sigle-Rushton et al., 2004 51).

Previous evidence from PISA has shown that family structure is related to performance at school
(OECD, 201353). Across OECD countries, the performance gap in the PISA 2012 mathematics
assessment between students from single-parent families and those from other types of families
was 15 score points — or the equivalent of almost half a year of schooling — before taking socio-
economic status into account. In most countries, single-parent families tend to have lower socio-
economic status than two-parent families (OECD, 2013s)). After accounting for socio-economic
status, the difference in PISA performance is reduced to five score points.

© OECD 2018  EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY




EDUCATIONAL MOBILITY AND SCHOOL-TO-WORK TRANSITIONS AMONG DISADVANTAGED STUDENTS

In Australia, 42% of students from two-parent families complete university while only 26%
of students from single-parent families attain this level of education (Table 5.33). However,
differences in other countries are much smaller, ranging from 7 to 8 percentage points, and are
no longer significant after accounting for parents’ education and PISA reading performance. This
suggests that family structure does not have the same influence on educational achievement in
all countries, possibly because of differences in social and economic policies. Moreover, family
structure may be related to academic performance up to age 15, but does not necessarily have
a significant direct link to later decisions regarding further education and career choice. Yet in
Australia, these gaps narrow only modestly when comparing students who perform similarly in
PISA and whose parents have similar levels of education. While many single parents are perfectly
capable of providing the support their children need to succeed in school and life, some may face
difficulties as they act as both the primary care provider and income earner.

School systems and individual schools can consider how and what kinds of parental engagement
are to be encouraged among single parents who have limited time to devote to school activities
(Pong, Dronkers and Hampden-Thompson, 2003s3)). Given that single parents often struggle
with limited time and financial resources, it is particularly important to evaluate the synergies
that can be established between education policies and other policies, such as those related to
welfare and childcare. It may also be important to identify the different challenges that are faced
by mother-only versus father-only households (Nonoyama-Tarumi, 2017 s4) in order for schools
to know how best to respond to individual circumstances.

Family wealth

Parents’” low education is often associated with less family wealth. Research in Sweden reveals
that inequality in family wealth — even in a comparatively egalitarian context — has profound
consequences for the distribution of opportunity across multiple generations (Hdllsten and Pfeffer,
201755). Parents” wealth is strongly associated with a range of outcomes in early adulthood, and
these associations are found to be stronger than those related to parents’ education in many cases
(Karagiannaki, 2012s¢)). Apart from the ability to afford more quality education and educational
resources, family wealth also offers a level of security that cannot necessarily be substituted with
financial aid for education. Students in wealthier families can focus on the academic, rather than
the financial, challenges of higher education, and pay less attention to the short-term opportunity
costs of pursuing additional years of schooling (Braga et al., 201757).

The PISA index of family wealth was derived from students’ reports about the availability of
various wealth-related possessions in their home. These questions identified whether a student
has a room of his or her own, educational software, Internet access, and a dishwasher; and the
number of cellular phones, televisions, computers, cars and bathrooms at home. For the countries
with available measures of wealth, high-wealth students (students in the top quarter of the family
wealth index) are between 8 and 16 percentage points more likely than low-wealth students
(students in the bottom quarter of the family wealth index) to complete university (Figure 5.12).
In Switzerland, the difference is no longer significant after accounting for parents’ education and
performance in the PISA reading assessment. However, these gaps remain substantial in Canada
and Denmark, suggesting that wealth can play an important role in both academic performance
and educational attainment in certain settings.
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Figure 5.12 = University completion rates, by family wealth
Percentage-point difference in university completion rates
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Notes: Results based on students’ self-reports.

Statistically significant percentage-point differences after accounting for parents” education and PISA reading performance
are shown in light blue.

All percentage-point differences before accounting for parent’s education and PISA reading performance are statistically significant.
Data for comparable family-wealth indices were not available for Australia or the United States.

Source: OECD, PISA 2000 and PISA 2003 Databases, Table 5.26.

StatLink SSP™ https://doi.org/10.1787/888933830937

Looking at parents’ employment status is another way to identify the links between family
resources and student outcomes. Students can face significant hardships when their parents
are unemployed. They may perform poorly in school, be at risk of repeating a grade, and are
less likely to finish secondary education (Mooi-Reci and Bakker, 201555). These disadvantages
tend to persist beyond the early years of schooling and can influence students’ chances of
attaining higher levels of education and succeeding in the labour market. In Australia, Canada
and Denmark, 15-year-old disadvantaged students are more likely than advantaged students to
have unemployed parents (neither parent is employed because of unemployment or inactivity).
Later outcomes reveal that 15-year-old students whose parents were unemployed at that time
are between 12 and 13 percentage points less likely than students the same age whose parents
were employed when their child was 15 to complete university by the age of 25 (Table 5.34).
These gaps are no longer significant when comparing outcomes among students with similar
PISA reading performance and parents’ education.

Inactivity of both parents is relatively rare for this sample of countries (only about 5%, on
average, of the students considered in this chapter); thus it is difficult to estimate its precise
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relationship to student outcomes later in life. In addition, parents’” employment status and other
family characteristics, such as low family wealth or coming from a single-parent household, are
likely to be strongly correlated with performance outcomes observed at age 15. These indirectly
influence later outcomes, and thus explain why certain disparities become insignificant after
accounting for student performance. While this analysis provides a preliminary consideration of
how family characteristics can influence educational attainment and early career achievement,
it cannot fully identify the extent to which gaps in outcomes can be attributed to the direct or
indirect effects.

Differences in school characteristics

School composition

An important factor behind limited educational mobility is residential segregation, whereby
wealth and poverty are concentrated in particular geographic locations and neighbourhoods.
Residential segregation is often accompanied by school segregation, where students from less-
advantaged households are more likely both to attend lower-quality schools and be grouped
with similarly disadvantaged peers. Schools in poorer neighbourhoods often suffer from limited
resources, larger classes, inexperienced teachers and an inability to retain staff — all of which
create fewer opportunities for students to excel. Teachers in disadvantaged schools tend to hold
low expectations of their students, which reinforce the low expectations that students and their
parents may already hold (Sparkes, 199959). Some researchers (Wodtke, Harding and Elwert,
2011 60;; Crowder and South, 2011 1)) show that the fraction of childhood spent in high-poverty
areas is negatively correlated with outcomes such as high school completion. Others (Chetty and
Hendren, 20154) have studied more than five million families that relocated and find that living
in a poor neighbourhood has adverse effects on children’s outcomes.

Figure 5.13 shows that students with tertiary-educated parents who had attended disadvantaged
schools (defined as schools where the share of students with tertiary-educated parents is in the
bottom quarter of the national distribution) are slightly less likely to complete university than
students with tertiary-educated parents who had attended advantaged schools (defined as schools
where the share of students with tertiary-educated parents is in the top quarter of the national
distribution), although most of these differences are statistically insignificant. This difference is
marked in Australia, while it is almost negligible in Denmark.

The socio-economic composition of schools is more strongly related to disadvantaged students’
progression through school (Figure 5.14). In Australia, students with less-educated parents who
had attended disadvantaged schools are 23 percentage points less likely to complete university
than students with less-educated parents who had attended advantaged schools. In Canada, there
is a 22 percentage-point difference between the two groups of students; in Switzerland, there is
a 15 percentage-point difference.

In Australia, Canada and Denmark, significantly more students with tertiary-educated parents
than students without complete university studies after attending disadvantaged secondary
schools (Table 5.29). Among advantaged students who had attended disadvantaged schools,
between 37% (Denmark) and 46% (Australia) complete university by age 25; but only between
15% (Denmark) and 22% (Australia) of disadvantaged students who had attended disadvantaged
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schools complete university by 25. It is possible that, for students with tertiary-educated parents,
a number of other beneficial factors, including home environment, financial resources and
family support compensate for different school environments. Students of less-educated parents,
with fewer family resources and supplemental education opportunities, may be more sensitive
to school quality and composition.

Figure 5.13 = University completion rates among advantaged students, by school
composition and student performance
Percentage-point difference in university completion rates by age 25 among
advantaged 15-year-old students who had attended advantaged schools
and those who had attended disadvantaged schools
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Notes: Results based on students’ self-reports.

Statistically significant percentage-point differences before accounting for reading performance are shown in a darker tone.

No percentage-point differences after accounting for reading performance are statistically significant.

Comparable school-level data were not available for the United States.

School composition is derived using shares of advantaged and disadvantaged students within each school to identify schools

that fall in the top (advantaged) and bottom (disadvantaged) quarters.

Advantaged students are those with at least one tertiary-educated parent; disadvantaged students are those without a tertiary-

educated parent.

Source: OECD, PISA 2000 and PISA 2003 Databases, Table 5.29.

StatLink SWSP https://doi.org/10.1787/888933830956
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Figure 5.14 = University completion rates among disadvantaged students,
by school composition and student performance
Percentage-point difference in university completion rates by age 25 among
disadvantaged 15-year-old students who had attended advantaged
schools and those who had attended disadvantaged schools
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Notes: Results based on students’ self-reports.

Statistically significant percentage-point differences before accounting for reading performance are shown in a darker tone.
No percentage-point differences after accounting for reading performance are statistically significant.

Comparable school-level data were not available for the United States.

School composition is derived using shares of advantaged and disadvantaged students within each school to identify schools
that fall in the top (advantaged) and bottom (disadvantaged) quarters.

Advantaged students are those with at least one tertiary-educated parent; disadvantaged students are those without a tertiary-
educated parent.

Source: OECD, PISA 2000 and PISA 2003 Databases, Table 5.29.
StatLink Su=P™ https://doi.org/10.1787/888933830975

Peer expectations within schools

At the school level, peer expectations can also have a particularly strong influence both on a
student’s own expectations and on academic achievement during secondary school (Sacerdote,
201162). Students from low-income, less-educated households may be especially susceptible
to peer influence during adolescence, particularly if these students lack nurturing experiences
and mentors outside of school. As previously shown, students” expectations play a key role in
influencing later achievement. Peer expectations may influence students’ own expectations and
thus their educational and social mobility.

In Australia, Denmark and Switzerland, students in advantaged schools are between 13 and
20 percentage points more likely to expect to work in a skilled occupation than students in
disadvantaged schools (Table 5.30). These gaps become insignificant, in all countries except

EQUITY IN EDUCATION: BREAKING DOWN BARRIERS TO SOCIAL MOBILITY = © OECD 2018

167



https://doi.org/10.1787/888933830975

EDUCATIONAL MOBILITY AND SCHOOL-TO-WORK TRANSITIONS AMONG DISADVANTAGED STUDENTS

Switzerland, after accounting for school-level performance in reading. A possible explanation
is that school performance reflects a wide range of factors associated with school quality, such
as teacher quality, school resources and the learning environment — all of which are likely to
affect education expectations within a particular school. Yet in Switzerland, some differences in
students’ expectations between advantaged and disadvantaged schools are observed even when
comparing schools that perform similarly.

Figure 5.15 shows that students who had attended schools with high student expectations
(defined as those schools where the percentage of students who expect skilled employment is
higher than the country average) are more likely to complete university than students who had
attended schools with low student expectations (those schools where the percentage of students
who expect skilled employment is lower than the country average). Apart from Denmark, this
relationship between peer expectations and university completion remains significant even after
accounting for school performance.

Figure 5.15 = University completion rates, by peer expectations and school
performance
Percentage-point difference in university completion rates by age 25 between
15-year-old students who had attended schools with high peer expectations
and those who had attended schools with low peer expectations of skilled employment
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Notes: Results based on students’ self-reports.

Statistically significant percentage-point differences after accounting for school performance are shown in light blue.
All percentage-point differences before accounting for school performance are statistically significant.

Comparable school-level data were not available for the United States.

Schools with high (low) expectations are those schools where the percentage of students who expect high-skilled employment
is significantly higher (lower) than the country average.

Source: OECD, PISA 2000 and PISA 2003 Databases, Table 5.30.
StatLink Su=P™ https://doi.org/10.1787/888933830994
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When students with low expectations are grouped together in the same learning environment,
their attitudes towards schooling and perceptions of future potential are reinforced. Research in
sociology suggests that aspirations for further education tend to be higher when students attend
a school where the average socio-cultural intake is also higher (Dupriez et al., 20123). Though
these results do not imply a causal link, they highlight the importance of considering the possible
effects of school composition and social stratification on educational mobility.

The analysis of longitudinal data for a limited number of countries reveals that the difficulties
disadvantaged students must overcome in order to move up the education ladder are numerous
and varied, involving a combination of individual, family, school and even country-level factors.
Therefore, it is crucial to identify these factors, and their contribution to the observed gaps in
academic performance and educational mobility, in order to design efficient and integrated
policies that address the needs of disadvantaged students. Greater efforts to develop longitudinal
studies, or to link national and international assessments with administrative records, may prove
a worthwhile investment in order to better understand how upward educational mobility works.
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Notes

1. Upward mobility is one form of mobility to be explored in this analysis. Examining patterns regarding
downward mobility and immobility are also possible with these data, but are not the focus of the analysis
in this chapter.

2. One weakness of longitudinal data comes from attrition, the discontinued participation of original
participants in a longitudinal study. Attrition is problematic for two main reasons. First, attrition reduces the
size of the sample, and if the sample becomes too small, this can jeopardise statistical power. Second, if
attrition is not random, it can lead to non-response bias. Attrition is not random if certain subgroups of the
initial sample are more likely to drop out or not respond to a follow-up survey. If such is the case, this can
mean that the sample no longer remains representative of the original population being studied, and thus can
affect the validity of statistical findings. Two approaches are typically adopted to deal with this type of missing
data: weighting survey responses to re-balance the data or imputing values for the missing information. In this
chapter, country- and cycle-specific survey weights are used to correct for non-random attrition that occurred
over the course of these longitudinal studies. This method places greater weight on individuals who may be
under-represented in the final survey, based on a series of observable characteristics, in order to produce
estimates from nationally representative samples.

3.The Swiss panel study TREE (Transitions from Education to Employment) is a social science data infrastructure
mainly funded by the Swiss National Science Foundation (SNF) and located at the University of Bern.

4. Canadian results exclude observations from the province of Quebec due to the structural differences in
primary and secondary education systems, in comparison to the other provinces in Canada.

5. The estimates in Figure 5.2 are presenting percentage-point differences between advantaged and
disadvantaged students. This is not intended to identify the most- and least-equitable countries in this study,
but rather highlight the inequities in educational mobility across socio-economic status. Odds ratios or risk
ratios are required for comparing countries based on equitable outcomes.

6. In this chapter, STEM jobs are defined as jobs requiring tertiary education in the fields of science,
technology, engineering and mathematics; they do not include healthcare-related employment.
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Sources of data

PISA datasets are the main source of data used in this report. However, in some chapters, additional
sources of data are used. Data from the Survey of Adult Skills (PIAAC) (OECD, 2016y) are used in
Chapters 2 and 5; data from the Barro-Lee Educational Attainment Dataset (Barro and Lee, 2013 )
are used in Chapter 2; and data from the Trends in International Mathematics and Science Study
(TIMSS) (IEA, 19973)) are also used in Chapter 2. Additionally, Chapter 5 uses longitudinal data
accessed by the OECD Secretariat, in its raw form or through collaboration with national researchers,
from five countries: Australia, Canada, Denmark, Switzerland and the United States. For a detailed
description of the longitudinal data used in Chapter 5, see Box 5.1.

Explanation of the PISA indices used in the report
This section explains the indices derived from the PISA 2015 student and school questionnaires used
in this report.

Several PISA measures reflect indices that summarise responses from students, their parents, teachers or
school representatives (typically principals) to a series of related questions. The questions were selected from
a larger pool of questions on the basis of theoretical considerations and previous research. The PISA 2015
Assessment and Analytical Framework (OECD, 2017 4) provides an in-depth description of this conceptual
framework. Structural equation modelling was used to confirm the theoretically expected behaviour of
most indices and to validate their comparability across countries. For this purpose, a model was estimated
separately for each country and collectively for all OECD countries. For a detailed description of PISA
indices and details on the methods, see the PISA 2015 Technical Report (OECD, 2017s)).

There are two types of indices used in this volume: simple indices and scale indices. Simple indices are
variables that are constructed through the arithmetic transformation or recoding of one or more items in
exactly the same way across assessments. Scale indices are variables constructed through the scaling of
multiple items. Unless otherwise indicated, the index was scaled using a two-parameter item response
model (a generalised partial-credit model was used in the case of items with more than two categories)
and values of the index correspond to Warm likelihood estimates (WLE) (Warm, 1985). For details on
how each scale index was constructed, see the PISA 2015 Technical Report (OECD, 2017,s)).

In addition to the simple and scaled indices described in this annex, there are a number of variables from
the questionnaires that were used in this volume and correspond to single items not used to construct
indices. These non-recoded variables have a prefix of “ST” for items in the student questionnaire, “SC”
for items in the school questionnaire, “PA” for items from the parent questionnaire, and “IC” for items
from the ICT questionnaire. All the context questionnaires as well as the PISA international database,
including all variables, are available through www.oecd.org/pisa.

Student-level simple indices

Students’ age

The age of a student (AGE) was calculated as the difference between the year and month of testing
and the year and month of the student’s birth. Data on students’ age were obtained from both the
questionnaire (ST003) and student tracking forms. If the month of testing was not known for a particular
student, the median month for that country was used in the calculation.

Parents’ level of education

Students’ responses to questions ST005, ST006, STO07 and STO08 regarding their parents’ education
were classified using ISCED 1997 (OECD, 1999;11)). Indices on parents’ education were constructed
by recoding educational qualifications into the following categories: (0) None, (1) <ISCED level 1>
(primary education), (2) <ISCED level 2> (lower secondary), (3) <ISCED level 3B or 3C> (vocational/
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pre-vocational upper secondary), (4) <ISCED level 3A> (general upper secondary) and <ISCED level 4>
(non-tertiary post-secondary), (5) <ISCED level 5B> (vocational tertiary) and (6) <ISCED level 5A> and
<ISCED level 6> (theoretically-oriented tertiary and post-graduate). Indices with these categories were
constructed for each student’s mother (MISCED) and father (FISCED). In addition, the index of parents’
highest level of education (HISCED) corresponds to the higher ISCED level of either parent. The index
of parents’ highest level of education was also recorded by the estimated number of years of schooling
(PARED). The correspondence between education levels and years of schooling is available in the
PISA 2015 Technical Report (OECD, 2017s)).

Parents’ highest occupational status

Occupational data for both the student’s father and the student’s mother were obtained from responses
to open-ended questions. The responses were coded to four-digit ISCO (International Standard
Classification of Occupations) codes (International Labour Office, 2012;)) and then mapped to the
International Socio-Economic Index of occupational status (ISEl) (Ganzeboom and Treiman, 2003 g). In
PISA 2015, as in PISA 2012, the new ISCO codes and ISEl index (2008 version) were used rather than
the 1998 versions that had been applied in the previous four cycles of PISA (Ganzeboom and Treiman,
2010y9). Three indices were calculated based on this information: father’s occupational status (BFM)2);
mother’s occupational status (BMM]1); and the highest occupational status of parents (HISEI), which
corresponds to the higher ISEIl score of either parent or to the only available parent’s ISEIl score. For all
three indices, higher ISEl scores indicate higher levels of occupational status.

Students’ expected occupational status

In the PISA 2015 student questionnaire, as in the PISA 2006 questionnaire, students were asked: “What
kind of job do you expect to have when you are about 30 years old?” This was an open question,
meaning that no response categories were provided and students were able to answer freely using their
own words. Responses were coded to four-digit ISCO codes and then mapped to the ISEI (International
Socio-Economic Index of occupational status) index (Ganzeboom and Treiman, 2010y9)). Higher scores
in the ISEl index indicate higher occupational status.

Science-related career expectations

Science-related career expectations are defined as those career expectations whose realisation requires
further engagement with the study of science beyond compulsory education, typically in formal
tertiary-education settings. The classification of careers into science-related and non-science-related is
based on the four-digit ISCO-08 classification of occupations.

Only professionals (major ISCO group 2) and technicians/associate professionals (major ISCO group 3)
were considered to fit the definition of science-related career expectations. In a broad sense, several
managerial occupations (major ISCO group 1) are clearly science-related, including research and
development managers, hospital managers, construction managers, and other occupations classified
under production and specialised services managers (submajor group 13). However, it was considered
that when science-related experience and training is an important requirement of a managerial
occupation, these are not entry-level jobs, and 15-year-old students with science-related career
expectations would not expect to be in such a position at the age of 30.

Several skilled agriculture, forestry and fishery workers (major ISCO group 6) could also be considered
to work in science-related occupations. The United States O*NET OnLine (2016) classification of
science, technology, engineering and mathematics (STEM) occupations indeed includes these
occupations. These, however, do not typically require formal science-related training or study after
compulsory education. On these grounds, only major occupation groups that require 1ISCO skill
levels 3 and 4 were included among science-related career expectations.
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Among professionals and technicians/associate professionals, the boundary between science-
related and non-science related occupations is sometimes blurred, and different classifications
draw different lines.

The classification used in this report includes four groups of jobs:

1. Science and engineering professionals: All science and engineering professionals (submajor
group 21), except product and garment designers (2163) and graphic and multimedia designers
(2166).

2. Health professionals: All health professionals in submajor group 22 (e.g. doctors, nurses,
veterinarians), with the exception of traditional and complementary medicine professionals (minor
group 223).

3. ICT professionals: All information and communication technology professionals (submajor
group 25).

4. Science technicians and associate professionals, including:
= physical and engineering science technicians (minor group 311)
= |ife science technicians and related associate professionals (minor group 314)
= air traffic safety electronic technicians (3155)
= medical and pharmaceutical technicians (minor group 321), except medical and dental prosthetic

technicians (3214)
= telecommunications engineering technicians (3522).

For further details about this index, including how this classification compares to existing classifications,
see Annex A1 in PISA 2015 Results (Volume |) (OECD, 2016y0).

International academic resilience

The index of international academic resilience is a simple index that takes the value of one if a student
meets two conditions and takes the value of zero otherwise. A student is classified as “internationally
resilient” if the student is in the bottom quarter of the PISA index of economic, social and cultural
status (ESCS) in the country/economy of assessment; and if the student scored in the top quarter of
performance in science among all students participating in PISA, after accounting for socio-economic
background.

National academic resilience

The index of national academic resilience is a simple index that takes the value of one if a student meets
two conditions and takes the value of zero otherwise. A student is classified as “nationally resilient” if
the student is in the bottom quarter of the ESCS index in the country/economy of assessment, and if the
student scored in the top quarter of performance in science among students in his or her own country.

Core-skills academic resilience

The index of core-skills academic resilience is a simple index that takes the value of one if a student
meets two conditions and takes the value of zero otherwise. A student is classified as “core-skills
resilient” if the student is in the bottom quarter of the ESCS index in the country/economy of assessment,
and if the student scored at or above PISA proficiency Level 3 in science, reading and mathematics.

Social and emotional resilience

The index of social and emotional resilience is a simple index that takes the value of one if a student
meets four conditions and takes the value of zero otherwise. A student is classified as “socially and
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emotionally resilient” if she or he meets the following four criteria: i) the student is in the bottom
quarter of the ESCS index in the country/economy of assessment; ii) the student rated her or his life
satisfaction with a value from seven to ten, on a scale from zero to ten, with zero meaning “not at
all satisfied” and ten meaning “completely satisfied” (questionnaire item STO16 was: “Overall, how
satisfied are you with your life as a whole these days?”); iii) the student disagreed with the following
statement: “I feel like an outsider (or left out of things) at school”; and iv) the student disagreed with
the following statement: “Even when | am well prepared for a test | feel very anxious”.

Study programme

PISA collects data on study programmes available to 15-year-old students in each country. This
information is obtained through the student tracking form and the student questionnaire. In the final
database, all national programmes are included in a separate derived variable (PROGN) where the
first six digits represent the National Centre code, and the last two digits are the nationally specific
programme code. All study programmes were classified using the International Standard Classification
of Education (ISCED) (OECD, 1999.1). The following indices were derived from the data on study
programmes:

= Programme level (ISCEDL) indicates whether students were at the lower or upper secondary level
(ISCED 2 or ISCED 3).

= Programme designation (ISCEDD) indicates the designation of the study programme (A = general
programmes designed to give access to the next programme level; B = programmes designed to
give access to vocational studies at the next programme level; C = programmes designed to give
direct access to the labour market; M = modular programmes that combine any or all of these
characteristics).

= Programme orientation (ISCEDO) indicates whether the programme’s curricular content was
general, pre-vocational or vocational.

Immigrant background

The PISA database contains three country-specific variables relating to the country of birth of the
student, their mother and their father (COBN_S, COBN_M, and COBN_F). The items STO19QO01TA,
ST019QO01TB and STO19Q01TC were recoded into the following categories: (1) country of birth is
the same as the country of assessment and (2) other. The index of immigrant background (IMMIG)
was calculated from these variables with the following categories: (0) non-immigrant students (those
students who had at least one parent born in the country), and (1) first- and second-generation
immigrant students (those born outside the country of assessment and whose parent[s] were also
born in another country; and those born in the country of assessment but whose parent[s] were born
in another country). Students with missing responses for either the student or for both parents were
assigned missing values for this variable.

Student-level scale indices

PISA index of economic, social and cultural status

The PISA index of economic, social and cultural status (ESCS) was derived, as in previous cycles, from
three variables related to family background: parents’ highest level of education (PARED), parents’
highest occupational status (HISEI), and home possessions (HOMEPQS), including books in the home.
PARED and HISEI are simple indices, described above. HOMEPOS is a proxy measure for family
wealth.

For the purpose of computing the PISA index of economic, social and cultural status (ESCS), values
for students with missing PARED, HISEI or HOMEPOS were imputed with predicted values plus a
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random component based on a regression on the other two variables. If there were missing data on
more than one of the three variables, ESCS was not computed and a missing value was assigned
for ESCS.

The PISA index of economic, social and cultural status (ESCS) was derived from a principal component
analysis of standardised variables (each variable has an OECD mean of zero and a standard deviation
of one), taking the factor scores for the first principal component as measures of this index. All countries
and economies (both OECD and partner countries/economies) contributed equally to the principal
component analysis, while in previous cycles, the principal component analysis was based on
OECD countries only. However, for the purpose of reporting, the ESCS scale was transformed, with
zero being the score of an average OECD student and one being the standard deviation across equally
weighted OECD countries.

Principal component analysis was also performed for each participating country or economy separately,
to determine to what extent the components of the index operate in similar ways across countries and
economies.

For more detailed information on how the ESCS was constructed, please refer to the PISA 2015
Technical Report (OECD, 2017 s).

Achievement motivation

The index of achievement motivation (MOTIVAT) was constructed from students’ responses to a new
question developed for PISA 2015 (ST119). Students were asked to report their agreement (“strongly
disagree”; “disagree”; “agree”; or “strongly agree”) with the following statements: “I want top grades
in most or all of my courses”; “I want to be able to select from among the best opportunities available
when | graduate”; “I want to be the best, whatever | do”; “I see myself as an ambitious person”; and
“I want to be one of the best students in my class”. Higher values indicate that students have greater
achievement motivation.

Science self-efficacy

The index of science self-efficacy (SCIEEFF) was constructed based on a trend question (ST129)
that was taken from PISA 2006 (ID in 2006: ST17). Students were asked to rate how well they
would perform (“I could do this easily”; “I could do this with a bit of effort”; “I would struggle
to do this on my own”; or “I couldn’t do this”) the following science tasks: 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 you to change your
understanding about the possibility of life on Mars; and identify the better of two explanations
for the formation of acid rain. Responses were reverse-coded so that higher values in the index
correspond to higher levels of science self-efficacy. The derived variable SCIEEFF was equated to
the corresponding scale in the PISA 2006 database, thus allowing for a trend comparison between
PISA 2006 and PISA 2015.

Disciplinary climate
The index of disciplinary climate in science classes (DISCLISCI) was constructed from students’ reports

on how often (“every lesson”; “most lessons”; “some lessons”; or “never or hardly ever”) the following
happened in their science lessons (ST097): “students don't listen to what the teacher says”; “there is
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noise and disorder”; “the teacher has to wait a long time for students to quiet down”; “students cannot
work well”; and “students don’t start working for a long time after the lesson begins”.

Index of effort and perseverance (EFFPER)

The PISA 2000 index of effort and perseverance was derived from students’ reports on how often
(“almost never”; “sometimes”; “often”; or “almost always”) the following statements applied to the
student: “when studying, | work as hard as possible”; “when studying, | keep working even if the
material is difficult”; “when studying, I try to do my best to acquire the knowledge and skills taught”;
and “when studying, | put forth my best effort”. Scale scores are standardised Warm estimates where
positive values indicate greater frequency and negative values indicate lower frequency of using effort
and perseverance as a learning strategy.

Index of cultural communication (CULTCOM)

The PISA 2000 index of cultural communication was derived from students’ reports on the frequency
(“never or hardly ever”; “a few times a year”; “about once a month”; “several times a month”; or
“several times a week”) with which their parents (or guardians) engaged with them in: discussing
books, films or television programmes; and listening to classical music. Scale scores are standardised
Warm estimates where positive values indicate a greater frequency and negative values indicate a
lower frequency of cultural communication.

Index of cultural activities (CULTACTV)
The PISA 2000 index of cultural activities was derived from students’ reports on how often during the

preceding year (“never or hardly ever”; “once or twice a year”; “about three or four times a year”; or
“more than four times a year”) they had: visited a museum or art gallery; attended an opera, ballet or
classical symphony concert; or watched live theatre. Scale scores are standardised Warm estimates
where positive values indicate a greater frequency and negative values indicate a lower frequency of

participating in cultural activities during the year.

Teacher-directed science instruction

The index of teacher-directed science instruction (TDTEACH) was constructed from students’ reports

on how often (“never or almost never”; “some lessons”; “many lessons”; or “every lesson or almost

every lesson”) the following happened in their science lessons (ST103): “the teacher explains scientific
Y

ideas”; “a whole class discussion takes place with the teacher”; “the teacher discusses our questions”;
and “the teacher demonstrates an idea”.

Perceived feedback

The index of perceived feedback (PERFEED) was constructed from students’ reports on how often
(“never or almost never”; “some lessons”; “many lessons”; or “every lesson or almost every lesson”)
the following happened in their science lessons (ST104): “the teacher tells me how | am performing
in this course”; “the teacher gives me feedback on my strengths in this <school science> subject”;
“the teacher tells me in which areas | can still improve”; “the teacher tells me how | can improve my

performance”; and “the teacher advises me on how to reach my learning goals”.

Adaptive instruction

The index of adaptive instruction (ADINST) was constructed from students’ reports on how often
(“never or almost never”; “some lessons”; “many lessons”; or “every lesson or almost every lesson”)
the following happened in their science lessons (ST107): “the teacher adapts the lesson to my

class’s needs and knowledge”; “the teacher provides individual help when a student has difficulties
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understanding a topic or task”; and “the teacher changes the structure of the lesson on a topic that
most students find difficult to understand”.

Enquiry-based instruction

The index of enquiry-based instruction (IBTEACH) was constructed from students’ reports on how
often (“in all lessons”; “in most lessons”; “in some lessons”; or “never or hardly ever”) the following
happened in their science lessons (ST098): “students are given opportunities to explain their ideas”;
“students spend time in the laboratory doing practical experiments”; “students are required to argue
about science questions”; “students are asked to draw conclusions from an experiment they have
conducted”; “the teacher explains how a <school science> idea can be applied to a number of different
phenomena”; “students are allowed to design their own experiments”; “there is a class debate about
investigations”; “the teacher clearly explains the relevance of <broad science> concepts to our lives”;
and “students are asked to do an investigation to test ideas”.

Index of interest in reading (INTREA)

The PISA 2000 index of interest in reading was derived from students’ level of agreement (“disagree”;
“disagree somewhat”; “agree somewhat”; or “agree”) with the following three statements: “because
reading is fun, | wouldn’t want to give it up”; “I read in my spare time”; and “when | read, | sometimes
get totally absorbed”. Scale scores are standardised Warm estimates where positive values indicate
higher levels and negative values indicate lower levels of interest in reading.

Index of engagement in reading (JOYREAD)

The PISA 2000 index of engagement in reading was derived from students’ level of agreement
(“strongly disagree”; “disagree”; “agree”; or “strongly agree”) with the following statements:
“I read only if | have to”; “reading is one of my favourite hobbies”; “I like talking about books
with other people”; “I find it hard to finish books”; “I feel happy if | receive a book as a present”;
“for me, reading is a waste of time”; “I enjoy going to a bookstore or library”; “I read only to get
information that | need”; and “I cannot sit still and read for more than a few minutes”. Scale scores
are standardised Warm estimates where positive values indicate more positive attitudes and negative
values indicate less positive attitudes towards reading.

School-level simple indices

Science-specific resources

The index of science-specific resources (SCIERES) was constructed using principals’ responses to
a series of statements about the school science department. It was constructed by summing up
principals” answers to the following eight statements in SC059: “compared to other departments,
our schools’ <school science department> is well equipped”; “if we ever have some extra funding, a
big share goes into improvement of our <school science> teaching”; “<school science> teachers are
among our best educated staff members”; “compared to similar schools, we have a well-equipped
laboratory”; “the material for hands-on activities in <school science> is in good shape”; “we have
enough laboratory material that all courses can regularly use it”; “we have extra laboratory staff
that helps support <school science> teaching”; and “our school spends extra money on up-to-date
<school science> equipment”.

Class size
The average class size (CLSIZE) is derived from one of nine possible categories in question SC003,
ranging from “15 students or fewer” to “more than 50 students”.
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School-level scale indices

Student behaviour hindering learning

The index of student behaviour hindering learning (STUBEHA) was constructed from school principals’
reports on the extent (“not at all”; “very little”; “to some extent”; or “a lot”) to which they think that
student learning in their schools is hindered by the following phenomena (SC061): student truancy;
students skipping classes; students lacking respect for teachers; students using alcohol or illegal drugs;
and students intimidating or bullying other students. The responses were combined to create an index
such that, across OECD countries, the mean is zero and the standard deviation is one.
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