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Foreword

Most of the students who perform poorly in PISA share a challenging socio-economic background. Some of
their socio-economically disadvantaged peers, however, excel in PISA and beat the odds working against
them. This report focuses on resilient students; those who succeed at school despite a disadvantaged
background. These individuals show what is possible and provide students, parents, policy makers and other
education stakeholders with insights into the drivers of skills and competencies among socio-economically
disadvantaged students.

While the prevalence of resilience is not the same across educational systems, it is possible to identify
substantial numbers of resilient students in practically all OECD countries. Using a comparable definition,
in Australia, Canada, Finland, Japan, Korea, New Zealand and Portugal, close to one-half of disadvantaged
students exceed an internationally comparable performance benchmark and can be considered successful
from a global perspective. In other countries, the proportion is more modest.

The evidence from PISA shows that many disadvantaged students do not enjoy as many opportunities to learn
science atschool as their more advantaged peers. On average, across OECD countries, disadvantaged students
spent 20% less time learning science at school than their more advantaged peers. Among disadvantaged
students in countries like France, Germany and the Netherlands, resilient students spend over one hour
and 45 minutes more learning science at school than disadvantaged low achievers. The evidence in PISA
suggests that investing into learning time is even more important for disadvantaged students. Opportunities
to learn science at school, measured in courses and hours, allow some disadvantaged students to close the
performance gap with their more advantaged peers.

Positive approaches to learning are naturally associated with better performance for all students. High
levels of self-confidence or interest in science across disadvantaged students are good predictors of student
resilience. However, the evidence from PISA shows that the association between performance and positive
approaches to learning is stronger for more advantaged students than for disadvantaged students. In some
cases, like in Germany, this association simply disappears among disadvantaged students; in other cases,
such as in New Zealand, it is halved. This evidence suggests that from an equity perspective, targeting
disadvantaged students when implementing policies aimed at fostering positive approaches to learning
among students is necessary to avoid widening the performance gap between disadvantaged students and
their more advantaged peers.

This publication was prepared at the OECD Directorate for Education under the direction of Andreas
Schleicher with advice from the PISA Analysis and Dissemination Group of the PISA Governing Board. The
report was completed with the support of the countries participating in PISA, the experts and institutions
working within the framework of the PISA Consortium and the OECD. The initial draft was prepared by
Luke Miller and Gayle Christensen, from the Urban Institute, who conceptualised the report, performed
preliminary analyses and drafted the initial chapters. Francesca Borgonovi, Maciej Jakubowski and Pablo
Zoido, from the OECD, conceptualised and wrote Chapter 4 and edited and wrote the report in its final form.
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Soojin Park and Simone Bloem, from the OECD, provided analytical and editorial assistance. Niccolina
Clements, Juliet Evans and Elisabeth Villoutreix provided administrative and editorial input for the report.

Fung Kwan Tam did the layout design. The development of the report was steered by the PISA Governing
Board, which is chaired by Lorna Bertrand (United Kingdom).

The report is published on the responsibility of the Secretary-General of the OECD.

Lorna Bertrand Barbara Ischinger
Chair of the PISA Governing Board Director for Education, OECD
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Executive Summary

School success is possible for socio-economically disadvantaged students; in fact, resilient students are
a common feature in some educational systems.

The proportion of disadvantaged students that are successful varies considerably across educational
systems. In some education systems, like in Australia, Canada, Finland, Japan, Korea, New Zealand and
Portugal close to half of disadvantaged students exceed an internationally comparable benchmark and can
be considered successful from an international perspective.

A within country perspective is best suited for analysing policies, school and student characteristics
associated with student resilience. When looking at disadvantaged students that are succesful within
countries, resilient students’ performance is high even when compared to their more advantaged peers.
On average, most resilient students in OECD countries are strong performers, achieving proficiency
Level 4 in the PISA science scale (which has 6 Levels). Students performing at Levels 5 and 6 are
considered top performers. In partner countries and economies the vast majority of resilient students
achieve at least Level 2, the baseline level, in the PISA science scale. Thus, it is possible to find
disadvantaged students, who despite the odds against them, become resilient and succeed at school.
These young people show that it is possible for disadvantaged students to excel in PISA.

Taking more science courses benefits disadvantaged students even more than it does their more
advantaged peers. Therefore, exposing disadvantaged students to science learning at school might
help close performance gaps.

Disadvantaged students in many countries spend little time learning science in regular lessons at school.
On average, across OECD countries, disadvantaged students spent 20% less time learning science at school
than their more advantaged peers. While relatively advantaged students spend more than 3 hours on regular
science lessons at school per week, disadvantaged students spend about 2 hours and a half. For example, in
Belgium, Luxembourg, the Netherlands, the Slovak Republic and Switzerland disadvantaged students spend
less than two hours a week in regular lessons at schools learning science.

Among disadvantaged students, resilient students — who beat the odds and succeed at school — spend more
time learning science at school than disadvantaged low achievers. Differences are especially pronounced
in France, Germany, and the Netherlands, where resilient students spend at least one hour and 45 minutes
more than disadvantaged low achievers learning science at school per week. In the Netherlands, on average
disadvantaged low achievers spend less than one hour and 15 minutes a week learning science at school,
the lowest average across OECD countries.

In general, time spent learning science is one of the correlates of better performance that benefits the most
disadvantaged students. An extra hour of regular science classes increases the likelihood of being resilient in
all OECD countries (except Denmark, Iceland, Portugal, and Mexico). Across OECD countries, on average,
the odds of being resilient for disadvantaged students who spend an extra hour a week learning science at
school are 1.27 times greater than the odds of disadvantaged students who do not have that opportunity to
learn science at school, after accounting for a host of student and school background factors, approaches
to learning and school policies.

11

Against the Odds: Disadvantaged Students Who Succeed in School © OECD 2011



How to get more disadvantaged students further exposed to science at school varies across countries.

For example, in some countries, it may mean ensuring that more disadvantaged students participate in
compulsory science courses. In countries like Australia, Germany, the Netherlands, the United Kingdom,
Sweden or the United States, with large relative differences (more than 8 percentage points) between the
proportion of disadvantaged and more advantaged students taking compulsory courses in science, the
differences in performance between those taking science courses and those that do not are also large. For
example, in the United States across the board attending a science course is associated with a relatively
modest increase in performance of about 15 score points on the PISA science scale, but for disadvantaged
students that advantage almost triples, to more than 40 score points. In Australia, the odds of being resilient
for disadvantaged students who take part in compulsory science course are four times greater than the odds
of being resilient for disadvantaged students who do not take part on these courses, even after accounting
for student and school background factors.

If science is important to success later in life and the betterment of society, then disadvantaged students
need to be exposed to science in school. All else equal, policies geared to this goal will help improve equity
in educational outcomes and boost average performance.

Positive approaches to learning are also key predictors of student resilience, but policies to help
bridge the performance gap in this area need to target disadvantaged students.

Focusing on disadvantaged students, the evidence in PISA reveals that resilient students are engaged
and confident learners who enjoy learning science and display a series of positive attitudes towards
learning science. Resilient students are more motivated, more engaged and more self-confident than
their disadvantaged low-achieving peers. For example, across OECD countries, on average, self-confident
disadvantaged students are 1.95 times more likely to be resilient than disadvantaged students who are not
so self-confident, even after accounting for a host of student and school background factors, including how
many hours they spend learning science at school per week.

Yet, an analysis of the relationship between these factors and performance in a broader context suggests
that correlates of achievement such as self-confidence, engagement and other approaches to learning are
less beneficial for disadvantaged students than for their more advantaged peers. For example, among more
advantaged students in the United Kingdom those who express a high level of instrumental motivation and
are interested to learn science achieve more than 20 PISA score points than those who are less motivated and
interested in science. This positive relation is only half as strong for disadvantaged students. In Germany, the
positive association between performance and a high level of instrumental motivation to learn science that
is apparent for advantaged students disappears among disadvantaged students. In New Zealand high self-
concept means an increase of almost 40 PISA score points among relatively advantaged students, however
this positive relation is half as strong among disadvantaged students.

It is therefore possible that policies aimed at raising student attitudes or engagement with science will not
help bridge and may even widen the achievement gap between disadvantaged students and their more
advantaged peers. From an equity perspective, targeted policies to disadvantaged students aimed at fostering
positive approaches to learning, such as building student confidence are better suited than untargeted
policies in these areas. More advantaged students probably enjoy a supportive household environment
that makes their confidence and other positive approaches to learning more effective. The evidence shows
disadvantaged students do not enjoy this extra boost on positive approaches to learn
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PISA as a Study of
Student Resilience
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INTRODUCTION

Educating children and youth is a global imperative: ensuring the academic success of all students is necessary

to meet the growing demands of a dynamic global economy and to promote individuals’ wellbeing and
quality of life. Academic achievement can also promote social mobility. Students who are equipped with
greater skills and knowledge are more likely to enter careers that can help them exit a cycle of deprivation
and low aspirations by improving their economic and social conditions (Hout and Beller, 2006). Education
can improve not only an individual’s life chances, but also the conditions of future generations: better
educated parents generally have children who are healthier, who perform better at school and who have
better labour market outcomes.

At present, many children struggle to master basic literacy and numeracy skills, especially students who
face challenging economic and social circumstances. Nevertheless, there are some socio-economically
disadvantaged students who are able to overcome their personal challenges and perform well at school.
Here the focus is on this too often overlooked group of students: those disadvantaged students who are
resilient — i.e. students who come from a relatively disadvantaged socio-economic background and yet
exhibit relatively high levels of achievement. Resilient students may be a small minority, but they may also
be crucial to our understanding of the characteristics and contexts that make a positive difference in the
lives of vulnerable populations.

This report explores the factors and conditions that could help more students succeed at school despite
challenging socio-economic backgrounds. It does this by studying resilient students and what sets them
apart from their less successful peers. Understanding how educational systems can support disadvantaged
students and help them “beat the odds” to succeed in school is a central challenge facing education
policymakers, school administrators and teachers today.

The Programme for International Student Assessment (PISA), conducted by the Organisation for Economic
Co-operation and Development (OECD), offers an opportunity to study resilient students across many
countries. The assessment examines how well 15-year-old students are able to use the knowledge and skills
they have gained to solve standardised tasks in reading, mathematics and science as they approach the
end of secondary school. It also collects contextual information about the students, their families and their
schools (Box 1.1). In 2006, 57 countries and more than 400 000 students participated in PISA.

SOCIO-ECONOMIC BACKGROUND AND ACADEMIC SUCCESS

The relationship between socio-economic background and student achievement is well documented and
indicates that students from more advantaged backgrounds perform better at school. Since the publication
in the 1960s of the landmark Coleman Report on equality and educational opportunity (Coleman et al.,
1966), numerous international and country-specific studies have reported a significant association between
students’ socio-economic background and their achievement at school (notable examples include Baker,
Goesling and Letendre, 2002; and Crane, 1996). Recent evidence shows that the situation has not changed
much over the past half century, with socio-economic background still one of the strongest correlates of
academic performance (Sirin, 2005; OECD, 2001; OECD, 2004; OECD 2007a).

One of the key findings of the Coleman report was that school-level inputs were only weakly associated
with student outcomes. More recent studies however suggest that schools do have a role to play in
promoting student achievement (examples include Fuller and Clarke, 1994; Goldhaber and Brewer, 1997;
Hanushek, 1986; and W&Bmann, 2003). Notable examples of school-level factors that have a positive
effect on achievement are smaller class sizes, teacher quality and peers’ success (Hanushek et al., 2002;
Rivkin et al., 2005).
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PISA AS A STUDY OF STUDENT RESILIENCE

Box 1.1 Key features of PISA 2006
Content

= Although the main focus of PISA 2006 was science, the survey also covered reading and
mathematics. PISA considers students’ knowledge in these areas not in isolation, but in relation to
their ability to reflect on their knowledge and experience and to apply them to real world issues.
The emphasis is on the mastery of processes, the understanding of concepts and the ability to
function in various situations within each assessment area.

= The PISA 2006 survey also, for the first time, sought information on students’ attitudes to science
by including questions on attitudes within the test itself, rather than only through a complementary
questionnaire.

Methods

= Around 400 000 students were randomly selected to participate in PISA 2006, representing about
20 million 15-year-olds in the schools of the 57 participating countries.

= Each participating student spent two hours carrying out pencil-and-paper tasks. In three countries,
some students were given additional questions via computer.

= PISA contained tasks requiring students to construct their own answers as well as multiple-choice
questions. These were typically organised in units based on a written passage or graphic, of the
kind that students might encounter in real life.

= Students also answered a questionnaire that took about 30 minutes to complete and focused on
their personal background, their learning habits and their attitudes to science, as well as on their
engagement and motivation.

= School principals completed a questionnaire about their school that included demographic
characteristics as well as an assessment of the quality of the learning environment at school.

Outcomes

= A profile of knowledge and skills among 15-year-olds in 2006, consisting of a detailed profile for
science, and an update for reading and mathematics.

= Contextual indicators relating performance results to student and school characteristics.

= An assessment of students’ attitudes to science.

= A knowledge base for policy analysis and research.

= Trend data on changes in student knowledge and skills in reading and mathematics.
Future assessments

= The PISA 2009 survey will return to reading as the major assessment area, while PISA 2012 will
focus on mathematics and PISA 2015 once again on science.

= Future tests will also assess students’ capacity to read and understand electronic texts — reflecting
the importance of information and computer technologies in modern societies.
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STUDENT RESILIENCE

Hundreds of research studies spanning four decades have chronicled the association between socio-

economic background and student outcomes, but only a few have looked specifically at students who,
despite coming from disadvantaged backgrounds, exhibit high levels of academic achievement (Finn and
Rock, 1997; Rouse, 2001; Waxman and Huang, 1996). The educational research literature calls these
students resilient because they overcome adversity to achieve academic success.

Resilience has been the subject of study in both the psychology and education fields. Several definitions of
resilience have been proposed in the psychological literature. Although definitions vary widely depending
on the specific context of empirical and theoretical studies, resilience generally involves the study
of individuals who succeed despite encountering significant adversity (Luthar et al., 2000). The lack of
consensus on a definition of resilience is matched by the lack of consensus on i) the roots of resilience,
i) the factors associated with resilience, iii) whether resilience is the result of the interaction between
individuals and the context in which they operate and iv) whether resilience can be promoted through
concerted effort. While the exact definition of resilience also varies in the educational literature, both
theoretical and empirical studies on student resilience examine disadvantaged students who, despite their
background, exhibit high academic performance. Often these studies use relative outcomes on achievement
tests to identify resilient students (examples include Connell et al., 1994; Lee et al., 1991; Rouse, 2001;
Waxman and Huang, 1996). Others use achievement in combination with other characteristics, such as
daily homework and motivation (see for example Finn and Rock, 1997; Padron et al., 2000).

Both theoretical explorations and empirical analyses of resilience in the education literature have explored
a wide range of school and student characteristics which may contribute to students beating the odds
(for a good overview of the theoretical literature see Masten, 1994). Empirical studies indicate that
resilient students may approach learning differently from other students: they generally put more effort
in their studies and have a higher level of homework completion (Finn and Rock, 1997; Lee et al., 1991).
They display greater preparation and participation in class work and come to class on time more frequently
(Finn and Rock, 1997). They make better use of their time both during and after school hours
(Lee et al., 1991), they participate more in extracurricular activities (Catterall, 1998) and they display greater
engagement in academic activities (Catterall, 1998; Borman and Overman, 2004). Psychologically, resilient
studies tend to have a higher sense of self-esteem (Connell et al., 1994; Borman and Overman, 2004), higher
self-efficacy (Borman and Overman, 2004; Shumow et al., 1999) and a greater sense of control over success
and failure in school than their non-resilient counterparts (Connell et al., 1994). Resilient students come
from disadvantaged families by definition, but they tend to enjoy greater than average parental involvement
(Shumow et al., 1999; Connell et al., 1994) and watch television less (Catterall, 1998), a possible indication
of greater parental supervision.

Findings from the studies reported above describe the features of resilient students using country-specific
data, mostly from the United States, and thus may not be informative in settings that differ because of
culture, institutions, economic development or educational systems. A cross-country analysis of student
resilience can illuminate the stability of relationships across different settings and whether the key features
associated with being a resilient student differ across countries.

THE PROGRAMME FOR INTERNATIONAL STUDENT ASSESSMENT (PISA) AS A
STUDY OF STUDENT RESILIENCE

PISA is particularly suited for a cross-country investigation of student resilience: no other survey on academic
achievement has the same breadth in terms of geographical coverage while containing rich information on
the socio-economic circumstances of surveyed populations. In the 2006 cycle, nationally representative
samples of 15-year-old students from all 30 OECD countries and 27 partner countries took part in the
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PISA assessment (see Figure 1.1). This report uses data from all PISA 2006 participating countries except
Liechtenstein and Qatar.! The PISA survey and assessments are specifically designed and tested to ensure

comparability across countries. Most importantly for this study, PISA includes two key variables that enable

the identification of resilient students: an index summarising the socio-economic background of individual
students and measurements of students’ literacy skills in science, mathematics and reading.

Figure 1.1
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The PISA index of economic, social and cultural status is a comprehensive measure of socio-economic
background. The indicator captures students’ family and home characteristics that describe their socio-
economic background. It includes information about parental occupational status and highest educational
level, as well as information on home possessions, such as computers, books and access to the Internet

(for additional information see OECD, 2007, Annex A1). Index values are standardised such that the mean
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is equal to zero and the standard deviation equals one across all students in OECD countries. Therefore, a

negative value on the economic, social and cultural status index means that the student’s socio-economic
background is below that of the OECD average student. The more socio-economically disadvantaged
students are the lower are the values on the economic, social and cultural status index.

The assessment component of the PISA survey evaluates students’ ability to apply their knowledge and
skills to real-life situations. It covers three domain areas: reading, mathematics and science. In 2006, the
PISA assessment focused on science and gathered a rich set of information on factors potentially related to
academic success in this particular subject. Consequently, this report emphasises science literacy both in
defining resilient students and in considering which approaches to learning may be particularly associated
with resilience. The report also compares resilience in science to resilience in reading and mathematics.
PISA assesses students’ science literacy by testing their ability to perform scientific tasks in a variety of
situations. In 2006, a large portion of the tasks were designed to measure students’ performance in relation
to science competencies and scientific knowledge (for more information see OECD, 2007, Chapter 2).
Students’ performance on these tasks was used to create standardised scales, constructed such that the
average OECD student score was 500 points with a standard deviation of 100 points. This means that about
two-thirds of students in the OECD countries scored between 400 and 600 points.

PISA also collects data on many of the variables the literature suggests may be important in understanding
and promoting student resilience, such as students’ approaches to learning, motivation and self-concept.
By exploring the association between performance and such variables, this report seeks to provide
policymakers with insights as to the policies and programs that are likely to foster academic success among
their most challenging student populations. PISA includes many, but not all, the variables that have been
shown to be associated with resilience in previous research. Important factors that are not included in PISA
are student participation during class time, information on teachers’ characteristics and information on
specific policies and programmes which countries or schools may have implemented to promote resilience
among disadvantaged students. Furthermore, using PISA, it is only possible to define resilience in terms
of achievement in the PISA assessment - other outcome variables such as course grades, truancy, grade
repetition and dropout rates are not available at the level of the individual student.

A final limitation of the report is that the PISA data only allow for the construction of a descriptive picture
of resilience at a single point of time. As such, findings in this report cannot be interpreted through causal
lenses (i.e. specific student approaches to learning cause resilience). Rather this report highlights important
associations between variables (i.e. specific student approaches to learning are associated with or correlated
with or related to resilience). In this way, the analysis provides new information and insights into patterns
of and differences in student resilience across participating countries. As part of PISA 2006, 16 countries
implemented an additional parent questionnaire. While the role of parents in resilience is important,
this report however does not include any information from these data. The parent data for students from
disadvantaged socio-economic backgrounds is limited and any analysis would have relied on an insufficient
number of observations.

STRUCTURE OF THE REPORT

The rest of this report is organised as follows.

Chapter 2 presents two complementary approaches used to report on student resilience. The chapter also
identifies as a suitable comparison group: those students who are also disadvantaged but do not achieve
academic success and analyses those features that characterise resilient and disadvantaged low-achieving
students. The first approach builds on an internationally benchmark of resilience, comparing students of
similar socio-economic background across countries. An international perspective, however, provides
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limited analytical power to draw insights for policies aimed at fostering resilience. The second approach
tackles this limitation by providing a country specific definition. This definition provides no internationally
comparable data on the extent of resilience across countries, but it does deliver important insights on
policy leavers that are associated with more resilience in different educational systems. Thus, the rest of
the report builds on this second approach to draw insights for policy for all of the countries and economies
participating in PISA.

Chapter 3 explores the within-country association of student and school characteristics with resilience.
The chapter compares resilient students to their disadvantaged low-achieving peers in terms of these
characteristics and predicts the probability that disadvantaged students will be resilient depending on their
characteristics and the environment in their schools.

Chapter 4 extends the analysis presented in Chapter 3 and attempts to capture the association between
student and school characteristics with performance. The chapter looks at the varying relationships between
student and school variables and performance and addresses the question of which student and school
characteristics might help disadvantaged students close the performance gap with more advantaged students.

Chapter 5 summarises the key findings from this analysis and highlights several implications for educational
policy and practice. The analysis focuses on the proximate outcomes through which policies and programs
may improve performance of socio-economically disadvantaged students and help them beat the odds.

Against the Odds: Disadvantaged Students Who Succeed in School © OECD 2011
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Note

1. The exclusion of these two countries reflects data limitations. In the case of Liechtenstein, the sample was too small to produce
reliable indicators for resilient students. In the case of Qatar, data on student socio-economic background were not sufficiently
reliable to carry out a rigorous analysis of resilience.
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INTRODUCTION

Resilient students come from disadvantaged backgrounds yet exhibit high levels of school success. This
chapter answers a question central to this report from a PISA perspective: What does it mean to “beat the
odds” and how does this differ across countries?

To address these questions, the chapter presents two different complementary approaches.

First, it discusses resilience from an international perspective. A global perspective is useful to address
questions such as to what extent different systems vary in terms of the proportion of students from a
disadvantaged socio-economic background that able to perform at the relatively high levels in PISA. It is
possible to tackle this question using an internationally comparable definition of resiliency that takes into
account how socio-economic background is related to achievement across countries.

Second, what factors are associated with student resilience within countries? The relationship between
resiliency and individual or school level factors is best analysed within the specific context of each
educational system. This report presents results from analyses that use a country-specific definition of
resilience that is suitable for addressing these issues.

The chapter defines resilient students to be those who, despite being socio-economically disadvantaged
compared to other students in their own country, are high achievers in the PISA science assessment. To
address the different questions outlined above, the chapter compares these students to students in other
countries, for international comparisons, and to other students in their country for drawing insights on
policies aimed at fostering high performance among disadvantaged student.

As a comparison group for resilient students, the chapter also identifies disadvantaged low achievers, a
group of students that share a similar socio-economic background to resilient students but whose members
are among the lowest performers in the PISA science assessment, be it internationally or in their country.

The chapter first presents measures of the share of resilient students across countries that are internationally
comparable and then explores potential within-country differences between resilient students and
disadvantaged low achievers in terms of three individual student characteristics: gender, immigrant
background and language spoken at home.

Although it focuses on resilient students and disadvantaged low achievers defined using information on
students’ performance in science, the chapter also reports briefly on the findings when resilience is based
on mathematics or reading performance. It also considers whether students resilient in relation to science
are also resilient in reading and mathematics.

DEFINING RESILIENT AND DISADVANTAGED LOW ACHIEVING STUDENTS USING PISA

Chapter 1 identified resilient students as those students who “beat the odds”. As previously discussed, there
is no one commonly-used definition of resilience. The definitions developed and applied in this report were
chosen after careful consideration of the many definitions used elsewhere. Within the context of PISA, two
distinct and complementary perspectives are possible for identifying resilient students. Each responds best
to a particular concern. The report identifies disadvantaged low achievers as the comparison group for
resilient students. The definitions of disadvantaged low achievers are therefore always complementary to
the resilience definitions.

This chapter develops two operational definitions and empirical approaches to student resilience. From an
international perspective, countries are interested in knowing the proportion of internationally successful
disadvantaged students different educational systems are able to produce. In this case, success should be
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defined in the same way for all countries allowing direct cross-country comparisons. This chapter develops
first a definition of resilience that is appropriate for this purpose, namely to compare share of resilient
students across countries. Some systems may be able to produce a larger share of resilient students among
their disadvantaged students and their experience may yield insights for other countries. A low proportion of
disadvantaged but internationally successful students may point to areas for improvement. These countries
may need to carefully analyse policies and resources related to the performance of disadvantaged students,
which are analysed in Chapters 3 and 4.

From a within country perspective, policy makers and stakeholders want to know more about how to
foster resilience within their educational system. They are interested in the policy leavers that may help
increase the performance of socio-economically disadvantaged students. In this case, the performance of
disadvantaged students relative to their peers from more advanced socio-economic backgrounds is a more
valid indicator of success at school. Looking at relative performance means that successful disadvantaged
students in one country may be seen as poor performing in other contexts and therefore relative performance
within a system is not useful for comparisons across systems. Although this definition is not used to
compare the share of resilient student across countries, it is more helpful when searching for policies
and resources related to better performance among disadvantaged students within the context of national
educational systems.

Both approaches use two measures: the PISA index of economic, social and cultural status to characterise
socio-economic disadvantage and the PISA science scale to characterise academic achievement. Both
definitions share the same approach to socio-economic disadvantaged: they focus on the context closest
to the student and the educational system they experience. The key difference is on performance: the first
approach focuses on an international benchmark whereas the second uses a country-specific one.

An international perspective

With this definition, a resilient student is the one who outperforms her or his colleagues sharing the same
socio-economic background. In this case, the level of performance above which a student can be called
resilient is established as the top third of performers across all countries, after accounting for their socio-
economic background. In other words, these are students from all countries who outperformed their peers
with the same socio-economic background. The share of resilient students in a country is then calculated as
the percentage of high performers among students in a bottom third of socio-economic background in each
country (see Annex A5 for details on this definition).

The relation between socio-economic background and performance is established using data from all
countries. Therefore, students with the same socio-economic background and the same performance have
equal probability of being resilient regardless of the performance of other students in their country. For
example, Ana, a student in country A, is resilient if her background is among the bottom third in country A
and her performance is on the top third across countries among those students whose background is similar
to Ana’s, irrespective of their country. In this sense, this definition is mixed because it sets an international
benchmark for performance and a national benchmark for socio-economic background. Because it
compares equals across countries, using an international benchmark on performance and adjusting for a
student background, this definition of resilience yields measures of the extent of resilience at the system
level that are comparable across countries.!

Within an international perspective, disadvantaged low achievers are students who share the same socio-
economic background as resilient students, i.e. fall in the bottom third of their country’s distribution of
socio-economic background, but whose performance is in the bottom third of the student performance after
adjusting for socio-economic background.
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Comparing the shares of resilient students across countries

Figure 2.1 presents proportion of resilient and disadvantaged low achievers among disadvantaged low
achievers across countries using an internationally comparable definition. One hundred percent in this case
represents the bottom third of the student population in each country in terms of socio-economic background.

Figure 2.1
Shares of resilient and disadvantaged low achievers among disadvantaged students,
by country
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Source: OECD PISA 2006 Database.

Some countries have noticeably high shares of resilient students, while others have only few high performing
students among disadvantaged ones. Student resilience is more common in OECD countries like Canada,
Finland, Japan, and Korea, and among partner countries and economies in Chinese Taipei, Estonia,
Hong Kong-China and Macao-China where more than half of disadvantaged students are among top third
of performers in all countries after accounting for socio-economic background (Table A1.1). In partner
countries and economies share of resilient students is generally much lower, with only few resilient students
in Azerbaijan, Kyrgyzstan, Montenegro and Romania. Students in these countries are rarely outperforming
their peers in other countries sharing the same socio-economic background.

Figure 2.1 also shows that there is a close relationship between the shares of resilient and disadvantaged low
achievers. The countries with the highest shares of resilient students tend to display also the lowest shares
of disadvantaged low achievers. In Canada, Finland, Japan, and Korea, and in the partner countries and
economies Chinese Taipei, Estonia, Hong Kong-China and Macao-China, the share of disadvantaged low
achievers among disadvantaged students is always below 20%. In Portugal and Spain and partner country
Thailand, however, these shares are equally low. The figure also shows examples of countries with relatively
low levels of resilient students and low levels of disadvantaged low achievers among disadvantaged
students (Table A1.1).

A within country perspective

For the second perspective, a within country approach is necessary. With an international perspective
in some countries the number of resilient students is extremely small, leaving no room for any analysis
of how resilience associates with student or school characteristics. The within country perspective
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defines resilient students as those who fall in both the bottom third of their country’s socio-economic
background distribution and the top third of their country’s performance distribution on the PISA science
assessment scale.?

This definition allows the examination of factors helping to beat the odds in each country by comparing
within-country relationships across countries in order to draw inferences about how to foster resiliency
within countries. The data presented in the report enable each country’s school leaders to see how student
characteristics are associated with resilience within their country’s educational context and to look to other
countries to see if there are consistent patterns across countries, for example in the relationships of resilience
to student approaches to learning as potential levers for increasing the prevalence of resilient students. This
requires country-specific cut-points for both socio-economic disadvantage and academic achievement.?

Within a country specific approach disadvantaged low achievers are students who share the same socio-
economic background as resilient students but whose scores fall in the bottom third of their country’s PISA
science assessment score distribution. To the extent that socio-economic background predicts academic
performance, disadvantaged low achievers represent how one might expect disadvantaged students to score
on the science assessment.

SIMILARITIES AND DIFFERENCES OF RESILIENT STUDENTS ACROSS COUNTRIES

Even within the country-specific perspective, resilient students (and disadvantaged low achievers) share a
set of common characteristics across countries, notably in terms of their socio-economic background and
performance relative to other students and peers in their country.

In terms of socio-economic background, across OECD countries, resilient students and disadvantaged low
achievers share a disadvantaged socio-economic background that is well below the average background
within their country. The results presented in Figure 2.2 and Table A1.2 highlight the differences and
similarities between resilient students, disadvantaged low achievers and the average student in the country
in terms of socio-economic background. The average socio-economic background of resilient students is
between three quarters and one full standard deviation below the national average (except in Portugal and
Mexico where they are 1.2 standard deviations below). Disadvantaged low achievers are about a standard
deviation below the national average in terms of socio-economic background (except in Turkey, Portugal
and Mexico where they are more than 1.4 standard deviations below the national average). The same
pattern can be observed in partner countries and economies. Figure 2.2 also shows that across all OECD
countries, resilient students on average have a somewhat more advantaged socio-economic background than
disadvantaged low achievers. In general, however, the relative advantage of resilient students compared to
disadvantaged low achievers is less than a fourth of a standard deviation, ranging from a third of a standard
deviation in Germany and Luxembourg to a little more than one tenth of a standard deviation in Finland
and Japan. The same holds true for partner countries and economies. Additional analysis reveals these
differences are driven primarily by group differences in the educational resources, cultural possessions,
number of books and parental education components of the index not the wealth and parental occupation
components (Table A1.3).

In terms of performance, resilient students in OECD countries perform between three quarters and one
full standard deviation better than the average student in the same country (Figure 2.3). The difference
is smallest in Mexico and Turkey, where the average resilient student scores less than 75 points, or two
thirds of a standard deviation, above the average student (Table A1.4). It is largest in Austria, New Zealand,
the United Kingdom and the United States where the average resilient student scores close to a standard
deviation, 100 score points, better than the average student. In general, the average disadvantaged low
achiever performs about a standard deviation below the average student.
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Figure 2.2
PISA index of economic, social and cultural status for system average, resilient and
disadvantaged low achievers
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Figure 2.3
Performance in PISA science, system average, resilient and disadvantaged low achievers
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An alternative measure of performance is provided by proficiency levels. PISA developed six proficiency
levels to describe the science competencies students have at different levels of performance. The PISA
Science Expert Group identified Level 2 as the baseline level of proficiency, this being the point at which
students start to exhibit a level of basic scientific skills that will allow them to effectively participate in real-
life situations related to science (see OECD, 2009b for a description of the proficiency levels).

Because performance varies across countries and because students are defined as resilient if they perform
among the top third of students in their country, in some countries being resilient implies being able to
tackle the most difficult questions in the PISA assessment while in other countries resilient students are not

able to successfully complete even some of the simplest tasks.

In general, however, the vast majority of resilient students achieve Level 2 or above whereas more than
25% of disadvantaged low achievers perform below Level 2 in all countries except Finland, Estonia,
Hong Kong-China and Macao China. In most OECD countries the majority of resilient students in fact
achieve proficiency Level 4 (Figure 2.4 and Table A1.5). In partner countries and economies, the majority
of resilient students achieve at least Level 2. This indicates that in many countries a large fraction of

disadvantaged students do not have even basic science literacy skills.

Figure 2.4

Percentage of resilient and disadvantaged low achievers above and below
the basic level of proficiency
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This section and most of the report draws country-specific conclusions on resilience but it does not compare
the proportions of resilient students across countries. Because of the country-specific nature of these
analyses, it is possible to compare country experiences of factors that are associated with resilience while it
could be misleading to draw conclusions on the prevalence of resilience across countries.*
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The rest of this chapter and Chapter 3 compare the characteristics of different groups of disadvantaged

students within countries. Analysing how these within-country comparisons vary across countries can lead
to new insights into what factors may help some disadvantaged students to overcome social and economic
barriers and succeed at school.

STUDENT RESILIENCE ACROSS SCIENCE, READING AND MATHEMATICS

PISA 2006 focused on science. This report uses the PISA 2006 science assessment to identify resilient
students. However, PISA also tests students in reading and mathematics. It is possible, therefore, to define
resilience in terms of reading and mathematics. The sections that follow report results first in terms of
science resilience and then comment on the results for each of mathematics and reading resilience.

Do students who exhibit resilience in one domain — science — also exhibit resilience in the other domains?
Figure 2.5 shows the proportion of students resilient in science who are also resilient in mathematics and
reading. Among OECD countries, between 44 and 59% of those students resilient in science are also resilient
in mathematics and reading. The percentages are somewhat lower in partner countries and economies,
ranging from 27% to 56% (Table A1.5).

Figure 2.5
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Source: OECD PISA 2006 Database.

The proportion of students resilient in both science and one of the other assessment domains (either reading
or mathematics) is also shown in Table A1.6. This evidence indicates that the vast majority of students who
are resilient with respect to science are also resilient in at least one if not both of the other domains. Among
OECD countries, the proportion of students who are resilient in science only ranges from 11% in Austria,
Belgium, Denmark, the Netherlands and New Zealand to 19% in Mexico.® The percentages are somewhat
higher in partner countries and economies, ranging from less than 12% in Hong Kong-China to almost
35% in Colombia (Table A1.6). These results suggest that resilience in science is not a domain-specific
characteristic but rather there is something about these students or the schools they attend that lead them to
overcome their social disadvantage and excel at school in multiple subject domains.®

STUDENT RESILIENCE AMONG SPECIFIC DEMOGRAPHIC GROUPS WITHIN COUNTRIES

Previous sections of this chapter developed a working definition of resilience among school age students
and presented an empirical approach to identify two particular groups of disadvantaged students: resilient
students and disadvantaged low achievers. This section describes some key demographic characteristics of
resilient students and disadvantaged low achievers within each country: gender, immigrant background and
language spoken at home.
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Gender

Overall, male students are not over-represented among resilient students in science, nor among low
achievers or disadvantaged students in general (Figure 2.6). This finding is in line with previous research
indicating no gender differences in the prevalence of academic resilience (examples include Catterall,
1998 and Martin and Marsh, 2006). But some exceptions exists, Chile among other countries — where
males are over-represented among resilient students and under-represented among disadvantaged
low achievers — and Turkey and Jordan — where males are under-represented among resilient students and
over-represented among disadvantaged students.

Figure 2.6
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Source: OECD PISA 2006 Database.

Across OECD countries, the difference in the proportion of males among resilient, and low achievers or
disadvantaged students is very small, on average less than 2 percentage points. Exceptions include Greece
and Turkey, where male students are relatively under-represented among resilient students by more than 5
percentage points and Luxembourg and the United Kingdom where male students are over-represented by
more than 5 percentage points. The differences between low achievers and disadvantaged students in
general are even smaller, less than one percentage point on average. The pattern is similar among partner
countries and economies, except in Chile, where males are over-represented by more than 10 percentage
points and Jordan where males are under-represented among resilient students by more than 10 percentage
points. Among partner countries and economies differences are also smaller between low achievers and
disadvantaged students in general than between resilient students and disadvantaged students (Table A1.7).

While there are no overall gender differences in science, weak gender differences can be found in
mathematics. When mathematics is used to define resilient students, male students are over-represented
among resilient students and under-represented among disadvantaged low achievers (except in the
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OECD countries of France, Greece and Iceland and in the partner countries of Jordan, Lithuania and
Thailand where the pattern is reversed). The differences in the proportions of male students among resilient
and all disadvantaged students exceed 5 percentage points in 14 OECD countries and 11 partner countries
and economies. The differences in the proportions of male students among disadvantaged low-achieving
and all disadvantaged students are smaller and exceed 5 percentage points only in Jordan (Table A1.7).

Gender differences are starkest when reading assessment scores are used to define resilience. In this case
male students are under-represented among resilient students and over-represented among disadvantaged
low achievers in all countries. The difference in the proportions of male students among resilient and all
disadvantaged students exceeds 10 percentage points in 21 OECD countries and 18 partner countries and
economies. Again for disadvantaged low achievers the gap is smaller; the difference in the proportions of
male students between disadvantaged low achievers and all disadvantaged students exceeds 10 percentage
points in 2 OECD countries and 3 partner countries and economies (Table A1.7).

Immigrant background

Many OECD and partner countries and economies are experiencing record levels of immigration. For
countries that have a substantial number of immigrant students (see OECD, 2007a for minimum standards for
inclusion), this section examines the prevalence of immigrant and native students among all disadvantaged
students as well as among resilient and disadvantaged low-achieving students. Students with an immigrant
background are defined as those students who were themselves born outside the country (first-generation
immigrants) or whose parents were born outside the country (second-generation immigrants).

Figure 2.7
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Source: OECD PISA 2006 Database.
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When looking at students with an immigrant background across countries it is important to recognise that
these students come from a wide range of countries and might differ along several dimensions. For example,
in Australia the largest three immigrant groups are from the United Kingdom, New Zealand and China;
in Belgium the most common origin countries are France, Turkey and the Netherlands; and in the United
States the largest group of immigrants is from Mexico — outnumbering the next largest group by seven
to one (OECD, 2006). In Australia, native students and students with an immigrant background exhibit
similar levels of achievement while in many other countries there are large and significant differences in
achievement between these students (Christensen and Segeritz, 2008).

As a general rule, native students tend to be over-represented among resilient students than students
with an immigrant background. The gap is not very large but native students tend to be over-represented
among resilient students, particularly so in Austria, Belgium, Germany, Luxembourg, the Netherlands and
Switzerland where the difference in the proportions of native students among resilient students and among
all disadvantaged students is over 10% percentage points (Table A1.8). In no OECD country are native
students over-represented among disadvantaged low achievers. Among partner countries and economies
the pattern is generally similar but weaker in that the differences are smaller. While studies have shown that
students with an immigrant background tend to possess higher levels of motivation than native students (see
OECD, 2006 or Christensen and Segeritz, 2008 for an overview), it appears that in many countries only a
small fraction of students with an immigrant background beat the odds. These findings highlight one of the
challenges facing many of the countries participating in PISA.

The pattern is generally similar when performance on the mathematics or reading assessments is used
to define resilience. Native students continue to be over-represented among resilient students in OECD
countries (except in Australia for both reading and mathematics). Differences in the proportions of native
students among resilient and all disadvantaged students exceed 10 percentage points in four countries on
the basis of reading (Austria, Belgium, Luxembourg and Switzerland) and in five countries in the case of
mathematics (the same four countries plus Germany). Differences in the proportions of native students
among disadvantaged low achievers and all disadvantaged students are smaller than for science, with the
largest differences in the same set of countries identified with respect to resilient students. No clear patterns
are found among the partner countries and economies (Table A1.8).

Language spoken at home

Frequently as a result of immigration (and in some cases history), a growing numbers of students speak a
language at home other than the test language. This presents challenges as many schools and school systems
struggle to provide for the needs of this group of students.

Speaking the language of the test (i.e. the language of instruction) at home provides a small advantage
to students in terms of resilience. As shown in Figure 2.8, in no OECD country, students who speak the
language of the test are significantly under-represented among resilient students in those countries where
there is sufficient data available to do the analysis. There are only three countries (Austria, Germany and
Switzerland) where the proportion of students who speak the test language at home among resilient
students in science is more than 10 percentage points higher than the proportion for disadvantaged students
generally (Table A1.9). The pattern is very similar in partner countries and economies but the differences
are somewhat smaller. In most countries, there is a relative under-representation of students that speak
the language at home among low achievers, but again the size of the difference is rather small and it
only exceeds 10 percentage points in Switzerland. Similar patterns are identified using either reading or
mathematics assessment scores. The differences tend to be slightly smaller on average than those found
using science scores (Table A1.9).
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Figure 2.8
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Source: OECD PISA 2006 Database.

CONCLUSION

This chapter defined and empirically characterised resilience among socio-economically disadvantaged
students. It is possible to characterise relatively disadvantaged students who beat the odds and achieve
academic excellence relative to their peers. These findings show that resilient and disadvantaged low
achievers share some common characteristics. While comparing the prevalence of resilient students across
countries is problematic with this definition, it is possible and useful to draw conclusions across countries
from within-country group comparisons. Several key findings emerge from the analyses presented in
the chapter.
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= In all participating countries, it is possible to identify a group of students that does well despite their
relatively disadvantaged socio-economic background. The report categorises these students as resilient.
By comparison, disadvantaged low achievers share a similar background but perform poorly. Practically
all resilient students exhibit a proficiency level in science that is above the baseline level of competency
in PISA 2006.

= In most countries the vast majority of students who are resilient in science would be categorised as
resilient if their performance in mathematics and/or in reading had been considered instead. Resilience
does not appear to be a domain-specific characteristic but rather a general feature of some disadvantaged
students, their communities or the schools they attend that help them overcome their social disadvantage
and become high performers.

= In general, there is no gender gap in resilience for science (there is a gap for reading but it is small).
In almost all countries, male and female students are equally represented among resilient students,
disadvantaged low achievers and disadvantaged students more generally. Notable exceptions include the
partner country Chile, where males are over-represented among resilient students (and under-represented
among disadvantaged low achievers) and Turkey, where males are under-represented among resilient
students (and over-represented among disadvantaged students).

= Language and immigrant background appear to be associated with resilience only marginally and only
in few countries. Results suggest that native students and students who speak the language of the test at
home are over-represented to a marked degree among resilient students (and under-represented among
disadvantaged low achievers) most notably in Austria, Germany and Switzerland.

Findings presented in this chapter show that some students from disadvantaged backgrounds are beating the
odds and are thriving in school. Understanding more about these students and the approaches to learning
and school characteristics that are associated with resilience could help policymakers and school leaders
foster resilience among a greater number of students. The next chapters of this report focus on these issues.
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Notes

1. An international cut-point for socio-economic disadvantage would identify almost all students in some countries as
disadvantaged students and all students in other countries as advantaged. No country would describe their student population in
such terms. Similarly a single international cut-point for academic achievement may leave some countries and economies with
no resilient students and therefore no analytical power to study what makes these students different.

2. The decision to divide the socio-economic background and science score distributions into thirds was driven partly by
theoretical considerations and partly by statistical requirements. The variables which comprise the background index and the
test items that comprise the assessment score were chosen for their theoretical ability to discriminate among differing levels of
socio-economic background and academic performance. Other cut-points could have been applied to these indices such
as choosing different cut-points (e.g., the 25th and 75th percentiles) or choosing specific proficiency levels to indicate high
achievement. However, if proficiency levels or if the 25th and 75th percentiles are used rather than the 33rd and 67th percentiles
as cut-points the resultant groups of disadvantaged students would have been too small in some countries to allow the precise
measurement of mean differences. Dividing the distributions into thirds to distinguish groups of students with different levels of
socio-economic background and different levels of performance balanced the theoretical need for distinction with the statistical
need for large enough sample sizes.

3. Because each of the groups identified is country-specific, it is not possible to compare across countries the shares of resilient
students calculated using this definition. Disadvantaged students in one country, for example, would not necessarily be defined
as disadvantaged in another. The proportion of resilient students within each country change when different cut-off points are
used but the ranking of countries of countries does not change substantially. Obviously, less stringent requirements, such as lower
performance or higher socio-economic background limits, result in higher proportions of resilient students. This fact highlights
that cross-country comparisons of the proportion of resilient students may be misleading and that the interpretation of these
proportions as representing the prevalence of resilience in each country may be misleading. For information and to clarify the
size of the sample on which the analysis in this report is carried out and the proportions of resilient students and disadvantaged
low achievers, see Table A5.11.

4. Table A5.11 in Annex A5 includes a description of the relative sample sizes for each of these groups. For reference, the
proportion of resilient, average achievers and low achievers among disadvantaged students are presented for each country.
However, given the country-specific definition used in this report, they are a potentially misleading indication of the prevalence
of resilience across countries.

5. Please note data for the United States are only available in science and mathematics making the comparison across the three
domains impossible and that is why it was not included in this discussion.

6. The results are similar but less marked if one looks at resilience defined using mathematics or reading, but this evidence is not
reported on this report.
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INTRODUCTION

Chapter 2 characterised resilience and contrasted it with low performance among disadvantaged students.

It also explored differences in the main individual background characteristics between these two groups of
disadvantaged students: resilient and disadvantaged low achievers.

This chapter extends this analysis to student approaches to learning and school factors that may be related
to performance. In particular, the chapter examines whether differences in student approaches to learning,
in student engagement in science courses and time spent learning science and learning environments at
school, may help to explain performance differences between resilient and disadvantaged low achievers.
Chapter 4 extends this analysis to all students and explores the factors that may help disadvantaged students
close the achievement gap with more advantaged students.

The chapter is structured on the basis of three themes — approaches to learning, engagement in science
courses, and learning environments at school — that may be associated with disadvantaged students being
resilient. For each domain, the chapter first provides a brief description of the indicators available from
PISA. These are generally in the form of indices based on the responses of students and the principals at
their schools. It then explores the differences between resilient students and disadvantaged low achievers,
both on the overall indices and on each of the single items used in the construction of the indices. Thirdly,
the chapter analyses whether the indicators are associated with the probability that disadvantaged students
will be resilient.!

With respect to students’ approaches to learning, the chapter identifies four broad areas that the literature
suggests are particularly associated with academic success among disadvantaged students: i) motivation to
learn science, ii) engagement in science activities outside the school, iii) confidence in science abilities and
iv) perspectives towards science-related careers. With respect to engagement in science courses, the second
domain, the chapter examines i) the number of science courses students take and /i) the amount of time they
spend learning science at school. And with respect to the learning environment at school, the third domain,
the chapter considers school factors that are commonly believed to be associated with performance, in
particular: i) school management, competition and admittance policies and ii) school resources.

The chapter concludes by developing a model which includes measures of all three areas (approaches
to learning, hours spent and courses taken, and learning environment at school), aimed at evaluating
whether the relationships found for each factor separately are robust to the inclusion of full information
on students’ circumstances.

STUDENTS’ ATTITUDES AND BEHAVIOURS AND THE LEARNING ENVIRONMENT AT
SCHOOL: DEFINITIONS AND OVERVIEW

As discussed in Chapter 1, empirical studies indicate that student approaches to learning, such as their
motivation, engagement and confidence, as well as learning time are strongly associated with academic
success. For example, students with greater motivation to learn, who have greater confidence in their abilities
and who exert greater effort on their coursework tend to have higher achievement scores than students with
less motivation and confidence and who put less effort into learning (Deci et al.,1991; Eccles et al., 1998;
OECD, 2003a; OECD, 2003b; OECD, 2009a).

The chapter identifies ten indices that describe students’ approaches to learning and engagement in
science courses: i) motivation to learn science, ii) engagement in science activities outside the school,
iii) confidence in science abilities, iv) perspectives towards science-related careers, v) the number of science
courses students take and vi) the amount of time they spend learning science at school. These indices
are constructed using information on a subset of the measures included in the PISA student and school
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questionnaires that could potentially characterise how students approach science learning, the hours spent
and the courses taken to learn science. The full array of constructs included within PISA was considered for
this analysis with the selected indices chosen because the literature highlighted their relative importance in
explaining the academic performance of resilient students. Details on the methods used to construct these
indices can be found in the PISA 2006 Technical Report (OECD, 2009b).

Box 3.1. Interpreting the PISA indices on students’ approaches to learning

The OECD constructed a set of indices to describe students’ approaches to learning for which the
average OECD student (e.g., the student with an average level of interest) was given an index value
of zero and about two-thirds of the OECD student population were between the values of -1 and 1
(i.e. the index has a standard deviation of 1). Therefore, if a student group has a negative mean index
value, this does not necessarily imply that the student group responded negatively to the underlying
questions. Rather, students in this group responded less positively than students on average across
OECD countries. (The standardisation procedure on the indices was carried out using the full student
population in OECD countries not just resilient and disadvantaged low achievers.) Likewise positive
mean index values indicate that students in that group responded more positively on average than
the average student among OECD countries. While every effort was made to make these indices
comparable across countries, cultural differences may be reflected in results on the association
between students’ approaches to learning and academic success and therefore care should be taken
when interpreting findings across countries (OECD, 2009b).

The number and type of courses in which students decide to enrol reflect both the way they approach
learning as well as the school’s learning environment. While in some cases students are required to
take certain courses, in most circumstances students have the possibility to choose whether to take
one course or the other. In this report, the measures capturing the number of courses and the time
spent in regular classes are based on student reports. There are therefore certain limitations to the use
of these data and the results presented below should be analysed with these caveats in mind. Still,
these measures approximate an important element in how students approach and engage in learning
at school, namely how they use their time there.

The PISA 2006 indices for the learning environment at school are based on school principals’
reports and answers to the school questionnaire. They cover a broad range of issues, including
the management and funding of the school, admittance policies and the quality and use of school
resources. In particular, the report looks at five school learning environment variable: i) private/
public management, ii) school competition, iii) admittance policies, iv) school resources and
v) school activities to promote science learning. The report also uses some school variables that were
produced by aggregating the answers of the students in the same school, such as the average socio-
economic intake of the school. Annex A5 provides detailed definitions for each of these variables.
The PISA 2006 report and the technical publications provide a full description of how these indices
were constructed (OECD, 2007a, 2007b and 2009b).

PISA data on the learning environment at school present some limitations and this report can
only address these issues up to a point. There are important contextual factors that international
comparative surveys cannot capture. For example, PISA does not examine processes over time and
the responses of the school principals refer to the circumstances that students might have faced for
a relatively short period of time. Box 3.2 presents in more detail the limitations of these measures.
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Except for courses and hours, all variables characterising students” approaches to learning are standardised
to have a mean of zero and a standard deviation of 1 across OECD students. Negative values on these
indices therefore indicate that the mean student group index value is below the average index value among
OECD students. (See Box 3.1 for detailed information on how to interpret the indices and Annex A5 for a
detailed description of these measures.)

Box 3.2. Interpreting the data from schools and their relationship to
student performance

Several limitations of the information collected from principals should be taken into account in the
interpretation of the data. On average, only 300 principals were surveyed in each OECD country and
in seven countries fewer than 170 principals were surveyed. Although principals are able to provide
information about their schools, generalising from a single source of information for each school
(and then matching that information with students’ reports) is not straightforward. Most importantly,
students’ performance usually relates to the work of many teachers in various subject areas.

The learning environment in which 15-year-olds find themselves and which PISA examines may
only be partially indicative of the learning environment that shaped their educational experiences
earlier in their schooling career, particularly in education systems where students progress through
different types of educational institutions at the lower secondary and upper secondary levels. To
the extent that the current learning environment of 15-year-olds differs from that of their earlier
school years, the contextual data collected by PISA is an imperfect proxy for the cumulative learning
environments of students and their association with learning outcomes is therefore likely to be
underestimated.

The definition of the school in which students are taught is not straightforward in some countries,
because 15-year-olds may be in different school types that vary in the level of education provided
or the programme destination. Because of the manner in which students were sampled, the within-
school variation includes variation between classes as well as variation between students.

The study of school resources requires precision that might not be easily captured in surveys,
especially surveys with time restrictions that affect what can be requested of respondents. For
example, a principal may not have accurate data on such matters as class sizes in specific subjects,
nor the time or resources to gather such data. Moreover, it is important to associate specific resources
with specific students rather than school averages to ascertain how a change in one type of resource
might impact student performance.

The combination of these restrictions limits the ability of PISA to provide direct statistical estimates
of the relationships of school resources with educational outcomes. Caution is therefore required
in interpreting the school resource indicators bearing in mind that there are potential measurement
problems and omitted variables. However, despite these caveats, the information from the school
questionnaire can be instructive as it provides important insights into the ways in which national and
sub-national authorities implement their educational objectives.

In using results from non-experimental data on school performance such as the PISA database, it is
also important to bear in mind the distinction between school effects and the effects of schooling,
particularly when interpreting the modest association between factors such as school resources,
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policies and institutional characteristics and student performance. The effect of schooling is the
influence on performance of not being schooled versus being schooled, which can have significant
impact not only on knowledge but also on fundamental cognition.

School effects are education researchers’ shorthand way of referring to the effect on academic
performance of attending one school or another, usually schools that differ in resources or policies
or institutional characteristics. Where schools and school systems do not vary in fundamental ways,
the school effect can be modest. Nevertheless, modest school effects should not be confused with a
lack of an effect by schooling.

Where data based on reports from school principals or parents are presented in this report, it has
been weighted so that it reflects the number of 15-year-olds enrolled in each school.

THE ANALYSIS: A BRIEF DESCRIPTION OF THE MODELS PRESENTED IN THIS CHAPTER

This chapter focuses on comparisons across disadvantaged students, namely between resilient students and
disadvantaged low achievers. The goal is to provide an answer to these two questions: How are resilient and
disadvantaged low achievers in terms of the variables described above? And which of these factors are associated
with the likelihood that a disadvantaged student will beat the odds? To address these questions, the chapter
presents three perspectives, proceeding from general and simple comparison to more complex models that adjust
for student and school characteristics. Annex A5 discusses all the details for each of these models.

First, the chapter presents the difference in raw measures as collected in the PISA student and school
questionnaires. These can give a precise idea of what different groups of students responded on average
to different questions. They provide a rough approximation to differences among both groups. Here the
chapter reports simply the proportion of resilient and disadvantaged low achievers that responded a certain
way to a particular question.

Second, the chapter explores differences in a range of PISA indices constructed to aggregate these answers along
a broad set of issues. These differences are a good way to summarise the raw answers of students and school
principals. They provide insights into how different these students are but they fail to account for factors other
than the ones measured by these indices that may help explain those differences. Here the chapter looks at the
difference in the average index for each of the two groups of students, resilient and disadvantaged low achievers.

Third, the chapter presents predictive models on the likelihood of being resilient. Box 3.3 describes how
to interpret these results. These models go from a simple model including only the measure of interest to
more complex models that adjust for student and school socio-economic and demographic characteristics.

STUDENT APPROACHES TO LEARNING

Student motivation to learn science

Students who are more motivated to learn science achieve higher levels of performance than students with
less motivation (Deci and Ryan, 1985; OECD, 2007a; Wigfield et al., 1998). In particular, disadvantaged
students who are motivated are significantly more likely to be resilient than disadvantaged students who are
not motivated (Connell et al., 1994; Martin, 2002).

Two PISA indices characterise student motivation to learn science. The index of general interest in science
is an indicator of students’ internal motivation. Students’ views of the importance of science for future
academic and professional pursuits constitute the elements of the index of instrumental motivation to learn
science, which captures students’ external motivation.
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Box 3.3. Interpreting predictive models on the likelihood of being resilient

The results for these predictive models are presented in terms of odd ratios. The odd ratios reported
here compare the probability of being resilient for two groups of students. These two groups are
identified by a one unit increase in the variable measuring the factor of interest. For variables such
as gender or private school, a one unit increase is the difference between male and female or private
and public schools. For the PISA indices, a unit difference is taken from the mean and represents a
standard deviation increase in the index.

Odds ratios over one indicate that higher values of a particular factor are associated with a greater
likelihood that a disadvantaged student will be resilient, while odds ratios below one are suggestive
of a negative relationship between the factor and resilience. For example, if the estimated odds ratio
for private is 2.0, this implies that students at private schools are two times more likely to be resilient
than students at public schools.

By comparing estimates of the relationship between different factors and resilience obtained in the
simple model and those adjusting for individual and school characteristics, the chapter examines to
which extend the estimated relationships are explained by differences in individual characteristics
and the schools which students attend.

The index of general interest in science combines students’ responses on the extent to which they are
interested or very interested in: topics in physics, topics in chemistry, the biology of plants, human biology,
topics in astronomy, topics in geology, ways scientists design experiments and what is required for scientific
explanations. Annex A5 includes the actual questions addressed to students.

Resilient students tend to show more interest in science topics than disadvantaged low achievers. While
around 60% of resilient students in OECD countries report being interested in chemistry, astronomy and
physics, less than 40% of disadvantaged low achievers show similar levels of interest. For partner countries
and economies, with some exceptions, resilient and disadvantaged low achievers are not very different in
terms of their interest in science topics (Table A2.1a). The greatest level of interest expressed is in relation
to human biology — over 70% of resilient students and almost 60% of disadvantaged low achievers in
OECD countries — while the least interest is in learning about what is required for scientific explanations —
40% of resilient students and less than 30% of disadvantaged low achievers. In all countries except Latvia
and the Russian Federation, a larger share of resilient students expresses interest in human biology than
disadvantaged low achievers. Differences are particularly large (above 20 percentage points) in Australia,
Iceland, Ireland, Japan, Norway, Portugal and Switzerland among OECD countries and in Azerbaijan and
Hong Kong-China among partner countries and economies. Similarly, in all countries and economies except
the United States and Latvia a larger share of resilient students than disadvantaged low achievers is interested
in learning about what is required for scientific explanations. Among OECD countries, differences across
resilient and disadvantaged low achievers on this item are particularly pronounced in Australia, Denmark,
Iceland, Ireland, Japan, Korea, Norway, Sweden and Spain while among partner countries and economies
differences are particularly strong in Hong Kong-China and Chinese Taipei (Table A2.1a).

As Figure 3.1 shows, the higher levels of interest shown by resilient students in most topics result in higher
average indice of general interest in science among resilient students than disadvantaged low achievers in all
OECD countries. Furthermore, resilient students in all OECD countries except the Netherlands have mean
index values that are above the OECD students’ average, while the mean index values for disadvantaged
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= Figure 3.1 F
Internal and external motivation to learn science

B Increased likelihood of being resilient associated with one unit on the PISA index
Same after accounting for school mean ESCS, ESCS, gender, immigrant status, language used at home, and grade
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1. Odd ratios stand for the increase in the likelihood of being resilient associated with an increase of one standard deviation
in the index. The results reported here refer to the logistic regressions explained in Annex A2.

2. Statistically significant differences are marked in a darker tone.

Note: Countries have been ordered alphabetically.

Source: OECD PISA 2006 Database, Table A2.1c and Table A2.2c.
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low achievers in all OECD countries (except Mexico) and some partner countries and economies are
below the average of OECD students (Table A2.1b). Differences in means within all OECD countries and
within 18 of the 25 partner countries and economies suggest that resilient students have greater general

interest in science.? On average, across OECD countries, this difference is rather large, more than half
of a standard deviation in the index and it is particularly marked in Australia, Denmark, Finland, France,
Iceland, Ireland, Japan, Korea and Norway where it reaches more than three quarters of a standard
deviation. This pattern is less marked among partner countries and economies with the exception of the
partner economy Chinese Taipei where the difference in the index is close to three quarters of a standard
deviation (Table A2.1b).

Disadvantaged students who have greater general interest in science (i.e. are internally motivated) are
more likely to be resilient than disadvantaged students with low levels of internal motivation. This is
quite a strong relationship. As Table A2.1c indicates, disadvantaged students in OECD countries who
have a value on the index of general interest in science of 1 (that is a high value) are on average 1.66
times more likely to be resilient in science than the disadvantaged student who has an average interest
in science. Apart from a few cases, odds ratios do not change dramatically across OECD countries
when controlling for individual characteristics such as gender, immigration background, grade attended,
language spoken and socio-economic background in the individual controls model (second column in
Table A2.1¢) and for the average socio-economic background of students attending the same school as
the respondent in the full model (third column in Table A2.1c). The association between general interest
in science and resilience is strongest in Korea where the estimated resilient odds ratio after accounting for
school and student factors is 2.3. It is above two in Finland, France, Ireland and Switzerland. Except for
Croatia, Lithuania, Macao-China and Chinese Taipei where the odds ratios are all above 1.75, estimated
odds ratios in partner countries and economies are smaller and in some cases there appears to be no
relationship between general interest in science and resilience (Table A2.1¢).

The index of instrumental motivation to learn science measures the importance students attach to learning
science for their own future academic and professional pursuits. This index combines students’ responses
on the extent to which they believe that making an effort in learning science will help them at work or in
their future studies, will improve their career prospects and will help them find a job.

Both resilient students and disadvantaged low achievers appreciate the importance of scientific
knowledge to achieve success in their future studies and in the labour market, but resilient students
generally show a greater awareness of the career enhancing potential of science. For example, over 65%
of resilient students in OECD countries agree that studying science will improve their career prospects
while only less than 55% of disadvantaged low achievers do so. Resilient students in all OECD countries
except Hungary perceive science as important for their future career, more so than disadvantaged low
achievers. The difference is higher than 25 percentage points in four coun tries (Australia, Ireland, Korea
and New Zealand). Most students believe that studying science is useful to them, but while over 70%
of resilient students in OECD countries do so, only around 55% of disadvantaged low achievers agree
on the usefulness of studying science (Table A2.2a). Among OECD countries, the difference between
resilient and disadvantaged low achievers in the extent to which they believe learning science will help
them in their future work is positive in all OECD countries except for the Czech Republic, Germany,
Greece, Hungary, Luxembourg, Mexico, Poland and the Slovak Republic. This difference is particularly
large in Australia, Finland, Iceland, Japan, Sweden and Portugal. In contrast, in most partner countries
and economies disadvantaged low achievers report a higher awareness than resilient students on the
extent to which learning science will help them in their future work. In 13 out of 25 partner countries and
economies more disadvantaged low achievers than resilient students also report that studying science will
improve their career prospects (Table A2.2a).
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As summarised by differences in values on the index of instrumental motivation to learn science (see
Table A2.2b), resilient students express a greater degree of instrumental motivation to learn science than
disadvantaged low achievers in the majority of OECD countries and to a lesser extent in partner countries
and economies. Figure 3.1 also indicates that differences in levels of instrumental motivation between
resilient and disadvantaged low achievers are generally fewer and smaller than they are for the index of
general interest in science (i.e. internal motivation). In eight out of 30 OECD countries and six out of 15
partner countries and economies the differences apparent in relation to general interest disappear when
external motivation is considered (Table A2.2c).

Contrary to the findings for internal motivation, in several OECD countries disadvantaged students with
greater instrumental motivation to learn science are not performing better than other less externally
motivated disadvantaged students. Figure 3.1 highlights that the estimated odds ratios for instrumental
motivation are smaller than for internal motivation and that the association with resilience disappears
in practically all partner countries and economies (Table A2.2¢). In the base model where factors such
as gender and immigrant background are not taken into account, disadvantaged students who believe
learning science will help them in their future work have a greater likelihood of being resilient in 22
out of 30 OECD countries and in 8 partner countries and economies. This relationship is moderately
strong. When individual and school-level information is taken into account, the relationship between
instrumental motivation and academic resilience is positive in a further three OECD countries (Austria,
the Czech Republic and Poland) but falls somewhat in two countries (Japan and Portugal). The base model
(first column of Table A2.2¢c) shows that disadvantaged students who believe learning science will help
them in their future work have a greater likelihood of being resilient in only eight partner countries and
economies, with no major shift in the strength of the association occurring when individual and school-
level variables are added to the model.

The evidence presented in this section suggests that student motivation to learn science, internal motivation
more so than external is associated with resilience in most OECD countries and in some partner countries
and economies. Fostering motivation to learn science among disadvantaged students could therefore lead
to improvements in performance.

Student engagement with science activities outside of school

Increased awareness of the connections between science and everyday life is associated with higher
academic achievement as students become more engaged with the academic material (OECD, 2003b;
OECD, 2007a). Research indicates that resilient students have higher rates of engagement with science
than low performing disadvantaged students (Borman and Overman, 2004; Catterall, 1998). This section
presents analyses of the relationship between student engagement with science and student resilience using
the index of engagement in science-related activities. Student engagement with science is measured by the
frequency of their involvement in the following science-related activities: watching TV programmes about
science, borrowing or buying books on science topics, visiting websites about science topics, listening to
radio programmes about advances in science, reading science magazines or science articles in newspapers
and attending a science club.

Across most science-related activities, resilient students are more engaged than disadvantaged low achievers.
As evident in Table A2.3a, on average a larger share of resilient students than disadvantaged low achievers
reports watching TV programmes about science, borrowing or buying books about science and reading
science magazines or science articles, while more disadvantaged low achievers than resilient students listen
to radio programmes about advances in science and attend a science club (possibly because such clubs
offer remedial courses to low-performing students).
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Overall, students in OECD countries report fairly low levels of engagement in science activities outside of

school. The most popular activities, watching TV programmes about science and reading science magazines
or science articles, were reported on average by only around 25% of resilient students and less than 18% of
disadvantaged low achievers. Across OECD countries, even fewer students borrow or buy books on science
topics (9% of resilient students and 7% of disadvantaged low achievers), visit web sites about science (12%
of resilient students and 9% of disadvantaged low achievers), listen to radio programmes about advances in
science (5% of resilient students and 8% of disadvantaged low achievers) and attend a science club (3% of
resilient students and 5% of disadvantaged low achievers) (Table A2.3a).

Levels of engagement are generally higher in partner countries and economies. For example, while
approximately 25% of resilient students and 18% of disadvantaged low achievers in OECD countries watch
TV programmes about science, many more do so in partner countries and economies (Table A2.3a). Across
OECD countries only in Poland and Portugal do over half of all resilient students watch TV programmes
about science, while the majority of resilient students in five partner countries and economies do so
(Azerbaijan, Chile, Colombia, Kyrgyzstan and Thailand). Participation rates are higher in partner countries
and economies, especially among disadvantaged low achievers. For example, over 30% of disadvantaged
low achievers borrow or buy books about science topics in Argentina, Azerbaijan, Brazil, Colombia,
Kyrgyzstan and Tunisia and listen to radio programmes about advances in science in Azerbaijan, Colombia,
Jordan, Kyrgyzstan, Montenegro and Tunisia (Table A2.3a).

Using the index of engagement in science-related activities, Figure 3.2 shows that resilient students
generally participate in more science-related activities than disadvantaged low achievers. In all OECD
countries except Poland and Mexico, the index of engagement in science-related activities is higher for
the average resilient student than for the average disadvantaged low-achieving students (Table A2.3b). On
average across OECD countries, this difference is about a third of a standard deviation, ranging from 0.15 of
a standard deviation in the Czech Republic to more than 0.70 of a standard deviation in Iceland. The pattern
is weaker across partner countries and economies but similar in that resilient students appear to be more
engaged in seven partner countries and economies. However, the opposite is true in Brazil, Kyrgyzstan and
Tunisia (Table A2.3b).

Figure 3.2 shows that disadvantaged students in OECD countries except Mexico and Poland who participate
more in science-related activities have a greater likelihood of being resilient than disadvantaged students
who do not participate in such activities. This relationship is moderately strong. In contrast, in most partner
countries and economies participation in science-related activities is not associated with resilience except
in Chile, Croatia, Hong Kong-China, Macao-China, Slovenia, Chinese Taipei and Thailand. Resilient odds
ratios are relatively modest, even in OECD countries, ranging from 1.24 in the Czech Republic to 1.81 in
Iceland. In fact, estimates of resilient odds ratios for most countries are under 1.5, suggesting that the odds of
being resilient for a disadvantaged student who has an average value on the participation in science-related
activities index that is one standard deviation above the OECD average is less than 1.5 times greater than
those of a similarly disadvantaged student whose participation is the same as the average OECD student.
In almost all OECD countries, adjusting for individual characteristics and the average socio-economic
background at the school level strengthens the association between participation in science-related activities
and the likelihood of being resilient (except Italy, Japan, Korea and Turkey as well as Poland) (Table A2.3c).

The evidence presented here suggests that student participation in science-related activities is
associated with resilience in most OECD countries and in some partner countries and economies.
Fostering student participation in science-related activities could therefore lead to improvements in
performance in some countries.
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Figure 3.2
T Engagement in science-related activities F

B Increased likelihood of being resilient associated with one unit on the PISA index
Same after accounting for school mean ESCS, ESCS, gender, immigrant status, language used at home, and grade
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Student confidence in their science ability

Student beliefs about their academic abilities can facilitate or hamper their academic performance
(Bandura, 1994; Marsh, 1986, OECD, 2007a). Previous research has found resilient students to have
greater confidence in their abilities than other disadvantaged students (Borman and Overman, 2004;
Shumow et al., 1999). This analysis considers two measures: the index of student self-efficacy in science and
the index of student self-concept in science. Higher values on both measures indicate greater confidence.
The index of student self-efficacy in science assesses how much students believe in their own ability to
handle tasks effectively and overcome difficulties and the ease with which students believe they can carry
out specific tasks involving the application of scientific knowledge and skills. The index of student self-
concept in science assesses students’ beliefs in their own academic abilities.

The index of student self-efficacy in science measures whether students are able to do the following six tasks
easily or with a bit of effort: 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 and interpret the scientific
information provided on the labelling of food items.

Resilient students report greater ease in tackling all of these tasks in practically all OECD countries. For
example, as depicted in Table A2.4a, in 18 out of 30 OECD countries 80% or more of resilient students
recognise the science question that underlies a newspaper report on a health issue while in all OECD
countries except Mexico and the Slovak Republic less than 70% of disadvantaged low achievers do so
(Table A2.4a). Differences in the share of resilient and disadvantaged low achievers who can explain why
earthquakes occur more frequently in some areas than in others exceeds 20% in all OECD countries (except
Mexico). Over 70% of resilient students in partner countries and economies (expect Azerbaijan, Chile,
Montenegro and Indonesia) recognise the science question that underlies a newspaper report on a health
issue. The same can be said of disadvantaged low-achieving students in only Israel, Kyrgyzstan and Uruguay.
Differences between resilient and disadvantaged low achievers in partner countries and economies range
between around 2 percentage points in Azerbaijan and Kyrgyzstan to over 25 percentage points in Estonia
and Chinese Taipei (Table A2.4a).

As Figure 3.3 shows, resilient students believe that they learn science with greater ease than disadvantaged
low achievers and are more confident in their ability to apply their science knowledge. On the index of
student self-efficacy, resilient students in most OECD countries report self-efficacy around one standard
deviation greater than that of disadvantaged low achievers. In all countries except Azerbaijan and Kyrgyzstan,
there is a sizable difference in favour of resilient students in self-efficacy. Across OECD countries on average
the gap between the two groups of students is 0.8 of a standard deviation, almost reaching 1.2 of a standard
deviation in the United Kingdom (Table A2.4b).

Disadvantaged students who believe in their own ability to handle tasks effectively and overcome difficulties
are significantly more likely to excel in science than disadvantaged students with low levels of self-efficacy
in all OECD and partner countries and economies. Not only is the relationship between self-efficacy and
student resilience an essentially universal phenomenon, it is also quantitatively important. On average
across OECD countries, self-efficacy has the strongest association with resilience of any of the variables
considered in this chapter. In fact, in all OECD countries except Greece, Japan, Luxembourg, Mexico, the
Netherlands, Turkey and the United States the increase in the odds of being resilient associated with an
increase of one standard deviation in the self-efficacy index is above 2.0 and is as high as 3.1 in the United
Kingdom. A similar pattern emerges for partner countries and economies. Odds ratios range between
1.1 in Azerbaijan and 2.8 in Estonia and are above 2.0 in eight partner countries and economies. When
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Figure 3.3
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Source: OECD PISA 2006 Database, Tables A2.4c and A2.5c.
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individual and school-level factors are included in the models, estimates of the change in the likelihood of

being resilient remain significant and remarkably similar in strength in most countries, thus indicating little
variation across demographic groups and schools in this relationship.

The index of self-concept combines students’ responses regarding the extent that they agree with the
following: learning advanced science topics would be easy for them, they can usually give good answers to
test questions on science topics, they learn science topics quickly, they consider science topics easy, they
believe that when they are being taught science, they can understand the concepts very well and they can
easily understand new ideas in science.

Resilient students in general show greater confidence in their own academic abilities than disadvantaged
low achievers. Across OECD countries over 50% of resilient students believe that learning advanced
science topics would be easy for them compared to only about 40% of disadvantaged low achievers
(Table A2.5a). Approximately 75% of resilient students believe they can give good answers to test questions
on science topics while only about 50% of disadvantaged low achievers share this belief. There are however
some exceptions. For example, disadvantaged low achievers report greater self-confidence in the Czech
Republic, Hungary, Mexico, the Netherlands and Poland with respect to the ease with which they would
learn advanced science topics and in Hungary with respect to the extent to which science topics are easy
for them (Table A2.5a).

With respect to differences between resilient and disadvantaged low achievers in mean values on the
index of self-concept, results show that resilient students have more confidence than disadvantaged low
achievers (Table A2.5b). This is true in all but two OECD countries (Mexico and Hungary). The differences
range from 0.22 standard deviations in the Czech Republic to 1.12 standard deviations in Iceland. There
are differences in 14 of 25 partner countries and economies and all but two (Indonesia and Kyrgyzstan)
indicate that resilient students learn science with greater ease than disadvantaged low achievers. The range
of these significant differences is smaller than among OECD countries — from 0.13 standard deviations in
the Russian Federation to 0.60 standard deviations in Israel. In Indonesia and Kyrgyzstan, disadvantaged
low achievers show more confidence than resilient students (Table A2.5b).

While not as strong as for self-efficacy, disadvantaged students with more confidence in their own academic
abilities are significantly more likely to be resilient than students with lower perceptions of their abilities. This
is a strong relationship. As Figure 3.3 shows, the increase in the likelihood associated with a one unit increase
in the self-concept index (corresponding to a change in 1 standard deviation at the mean) is statistically
significant in all OECD countries except Hungary and Mexico, with odds ratios ranging between 1.32 in
Greece and 2.84 in Finland. In Indonesia and Kyrgyzstan students with higher levels of self-concept are less
likely to be resilient, while in many other partner countries and economies the association is significant and
in the expected direction. In several OECD countries the association between students’ confidence in their
abilities and the likelihood that they will be resilient becomes stronger as individual and school factors are
taken into account in the modelling, most notably in France where the estimated odds ratios are 1.56 in the
base model, 1.9 after adjusting for individual characteristics and 2.1 in the full model (Table A2.5¢).

The evidence presented on self-confidence shows that student confidence is associated with resilience in
most countries. The evidence is particularly consistent in relation to self-efficacy where the relationship
is significant in all OECD and partner countries and economies. Fostering students’ self-confidence,
particularly their self-efficacy, may therefore be a means of improving the performance of disadvantaged
students. As discussed in next chapter, targeting is an important issue to consider when implementing
policies to foster the motivation and engagement of students. It may prove harder to engage disadvantaged
students and it is possible that policies to foster engagement across all socio-economic groups of students
lead to a widening of the achievement gap between advantaged and disadvantaged students.

48

© OECD 2011 Against the Odds: Disadvantaged Students Who Succeed in School

A PROFILE OF STUDENT RESILIENCE I



I A PROFILE OF STUDENT RESILIENCE

Student perspectives towards science-related careers

Indices developed to examine students” motivation to learn science, students’ engagement with science and
students’ self-confidence in their science abilities describe the extent to which science material studied at
school is perceived to be relevant by students and the extent to which science is an integral part of students’
lives. For example, instrumental motivation to learn science measures students’ perceptions on the role
of science in their future academic and professional pursuits while the students’ participation in science
activities index explores whether science-related activities are part of students’ leisure time.

The PISA student questionnaires allow the identification of a fourth dimension that characterises students’
approaches to learning and that delves further into the theme of how relevant students perceive the science
material they study at school. Students who feel stronger connections between this material and their career
pursuits upon graduation may in fact perform better in school than students who view the studied material
as less relevant to their future careers. This report considers the following two indices: the index of school
preparation for science-related careers and the index of student information about science-related careers.
The two are related: students who possess more information about science-related careers view these
as a more likely occupational opportunity and thus view their current studies as more relevant for their
future careers.

The index of school preparation for science-related careers measures how well students feel the curriculum
provided by their schools prepares them for science-related careers. The school preparation for science-
related careers index measures the extent to which students agree with the following four statements: the
subjects available at my school provide students with the basic skills and knowledge for a science-related
career, science subjects at my school provide students with the basic skills and knowledge for many different
careers, the subjects | study provide me with the basic skills and knowledge for a science-related career, my
teachers equip me with the basic skills and knowledge | need for a science-related career.

Across the OECD countries, disadvantaged students report their schools prepare them well for a science
career. In most OECD countries there are small differences in favour of resilient students in specific areas of
school preparation, but in only a small number of countries are these differences significant. For example,
80% of resilient students in France report that the subjects they study will provide them with the basic skills
and knowledge for a science-related career, while only 58% of disadvantaged low achievers report this.
Across partner countries and economies, the proportion of disadvantaged students who report being well
prepared by their schools is even higher than in OECD countries and the differences between resilient and
low achievers are smaller (Table A2.6a).

Using the index of school preparation for science-related careers, Table A2.6b shows that resilient students
in OECD countries generally report feeling their schools prepare them for science-related careers to a
greater extent than disadvantaged low achievers. There is a difference in 21 of the 30 OECD countries. In
all countries except Hungary, Poland and the Slovak Republic, the results indicate that resilient students
feel more prepared than disadvantaged low achievers. Differences are significant in ten out of 25 partner
countries and economies; however no strong pattern emerges. In six of these partners resilient students feel
more prepared than disadvantaged low achievers while in the others disadvantaged low achievers feel more
prepared than resilient students (Table A2.6b).

Disadvantaged students who believe that they are receiving good preparation for science-related careers are
more likely than other students to be resilient. This is a relatively weak relationship. As Figure 3.4 shows,
in almost two thirds of OECD countries, the estimated resilient odds ratios are above 1.0. Only in Hungary
and Poland is the likelihood that a disadvantaged student will be resilient reduced when the student reports
greater school preparation for a science career. Estimated odds ratios are not affected by the inclusion of
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Figure 3.4

L
Students’ perspectives towards science related careers F

mmmm Increased likelihood of being resilient associated with one unit on the PISA index
Same after accounting for school mean ESCS, ESCS, gender, immigrant status, language used at home, and grade
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1. Resilient odds ratios stand for the increase in the likelihood of being resilient associated with an increase of one standard
deviation in the index. The results reported here refer to the logistic regressions explained in Annex A2.

2. Statistically significant differences are marked in a darker tone.

Note: Countries have been ordered alphabetically.

Source: OECD PISA 2006 Database, Tables A2.6¢ and A2.7c.
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student characteristics and school factors in the models. Their size suggests that while the relationship
between school preparation for science careers and student resilience is fairly widespread across OECD
countries, it is not particularly strong. Odds ratios range between 1.26 in Spain and 1.73 in Australia in
the full model. Contrary to findings for OECD countries, disadvantaged students in partner countries and
economies who report that their school prepares them well for science-related careers are generally equally
likely to be resilient as other disadvantaged students. Results presented in the full model indicate that the
association between school preparation for science and resilience is statistically significant and positive
only in Hong Kong-China and Thailand (odds ratios of 1.52 and 1.28 respectively), while it is significant and
negative in four other countries: Brazil, Chile, Colombia and Montenegro (Table A2.6c).

The index of student information about science-related careers assesses how well informed students are
about where science-related jobs are and what they need to do in order to work in such a job. The student
information about science-related careers index combines students’ responses on how well informed they
are on the following four topics: science-related careers that are available in the job market, where to find
information about science-related careers, the steps a student needs to take if they want a science-related
career, and employers or companies that hire people to work in science-related careers.

Only a minority of resilient and disadvantaged low achievers in OECD countries is well informed about
employers and companies that hire people to work in science-related careers. In all countries except
Iceland, Korea and Turkey, a higher proportion of disadvantaged low achievers report being better informed
on this aspect than resilient students (Table A2.7a). Students in partner countries and economies appear to
be equally poorly informed about employers and companies that offer science-related job opportunities and
results indicate that, as in OECD countries, resilient students are the ones that lack information the most. In
addition, over half of resilient students in 15 out of 30 OECD countries reported that they are not sufficiently
informed as to where they can find information about science-related careers. Over half of disadvantaged
low achievers are not sufficiently informed on the steps they need to take if they want a science-related
career in 21 out of 30 OECD countries (Table A2.7a).

Disadvantaged students who reported being better informed about science careers are not generally more
resilient than students who feel less well informed. As Figure 3.4 depicts only in Australia, Denmark, Iceland,
the Netherlands, Spain, Switzerland and Turkey is more information about science careers associated with
an increase in the likelihood that a disadvantaged student will be resilient. While statistically significant,
the association is quantitatively small. In the full model, odds ratios range from 1.18 in Spain to 1.46 in
Iceland (Table A2.7c). The student information on science careers index is significantly associated with
the likelihood that a disadvantaged student will be resilient in eight out of the 25 partner countries and
economies. The association is, however, positive only in two countries and economies (Croatia and Chinese
Taipei) and is quantitatively very small in both cases (odds ratios are at or below 1.3). In other partner
countries and economies disadvantaged students who feel informed about science careers are generally less
likely to be resilient than other disadvantaged students (Table A2.7¢).

The evidence presented here suggests that students’ perspectives on science-related careers are
weakly related to student resilience, being somewhat stronger for school preparation than for student
information about science-related careers. From this analysis there is little evidence that providing
more career information is a strong contender as a policy option for raising the performance of
disadvantaged students.
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STUDENT ENGAGEMENT IN SCIENCE COURSES AT SCHOOL AND TIME SPENT
LEARNING

In many schools, students can choose whether they want to enrol in science courses and if so, whether they

prefer to attend general courses about science or discipline-specific modules such as physics, chemistry
and biology. This section presents estimates of the association between participation in science courses
and hours spent learning science at school and resilience. It uses two indicators to characterise students’
participation in compulsory science courses and one indicator to characterise the time students spend
learning science topics at school. The results for these indicators cannot be directly compared with the
results for the PISA indices presented in earlier sections of this chapter because the scales are very different.
In the indices presented earlier, student responses were converted to a standardised value to facilitate
comparison to the average student in OECD countries. Thus, a one point difference in these indices equates
to a one standard deviation difference. Here, the original response metrics are used.

The indicators for participation in science courses are derived from questions on the PISA student
background questionnaire. These questions asked students whether they attended compulsory general
science classes at school in the year in which the PISA assessment took place or in the previous year.
They also asked students whether they attended compulsory classes in the year of the PISA assessment or
the previous year in any of the following science topics: general science, biology, physics or chemistry.
Annex A5 includes the questions addressed to students in this regard and a description of how the indicators
were constructed.

In general, student resilience is associated with attending a compulsory general science course — across
OECD countries on average this is the second strongest association found between resilience and the factors
considered in this chapter. All students in nine OECD countries — Austria, France, Greece, Hungary, Japan,
Luxembourg, Norway, Poland and the Slovak Republic — report having attended a compulsory general
science course. In 15 of the other 21 OECD countries, a higher proportion of resilient students attended
a compulsory general science course in the last two years than disadvantaged low achievers. Only in two
countries, ltaly and Spain, is the reverse true (Table A2.8a). The same pattern is apparent among partner
countries and economies, where the differences are very similar and in the same direction (in this case with
only one exception, Slovenia). After accounting for individual student and school characteristics, attending
a compulsory general science course is associated with an increase in the likelihood of being resilient in 13
of the 21 OECD countries which have appropriate data for analysing this question. For both Italy and Spain,
attending a compulsory science course is associated with a lower likelihood only when student and school
background characteristics are not taken in account (Table A2.8b).

In relation to the number of science-related compulsory courses attended, the second indicator, the
association with resilience is weaker, as Figure 3.5 depicts. In 19 of the 28 OECD countries for which
data are available, the average resilient student engages in a larger number of courses than the average
disadvantaged low achiever (Table A2.9a). The value of the indicator ranges between zero and eight,
representing the total number of compulsory science courses students attended over a two-year period.
The difference between the two student groups is more than three courses in Belgium and two courses
in the United Kingdom, Sweden and Macao-China. The pattern is similar among partner countries and
economies. After accounting for student and school background characteristics, the additional number of
compulsory courses attended is associated with an increase in resilience in 20 of the 28 OECD countries.

The association is however weak in all cases (the highest odds ratio is slightly over 1.4 in France). Partner
countries and economies have a similar pattern to OECD countries but in this case there is a relationship in
every country and economy and (except in Argentina, Colombia and Thailand) all estimated odd ratios are
above one (Table A2.9b).
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Figure 3.5
Student engagement in science courses at school F

B Increased likelihood of being resilient associated with one unit on the PISA index
Same after accounting for school mean ESCS, ESCS, gender, immigrant status, language used at home, and grade
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Figure 3.6
T Hours in science regular lessons at school F

HmmE Increased likelihood of being resilient associated with one unit on the PISA index
Same after accounting for school mean ESCS, ESCS, gender, immigrant status, language used at home, and grade
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Note: Countries have been ordered alphabetically.

Source: OECD PISA 2006 Database, Table A2.10c.

54

© OECD 2011 Against the Odds: Disadvantaged Students Who Succeed in School



A PROFILE OF STUDENT RESILIENCE

The indicator for time spent learning science at school is the number of hours that students report spending
in regular lessons at school learning science. This is also based on a question in the PISA student background
questionnaire. The question asks students about the amount of time they spend each week studying science,
mathematics, language and other subjects in regular school lessons, out-of-school time lessons and study
or homework students do by themselves. Figure 3.6 highlights that in all OECD countries except Mexico
and all partner countries and economies the average resilient student spends more time studying science
at school than the average disadvantaged low achiever. On average the difference is between one and two
hours (Table A2.10a). The association between more learning time at school in science and the likelihood
of being resilient is strong; the relationship is consistent across almost all OECD countries but the estimated
odd ratios are smaller than for compulsory courses. In all countries except for Mexico and Colombia, the
more time a student spends the higher are his or her chances of being resilient. The estimated odd ratios in
OECD countries range from less than 1.19 in Portugal to more than 1.5 the United Kingdom and the Czech
Republic (Table A2.10b).

While increasing time spent at school will not alone raise overall performance, these results suggest that
learning time at school is an important factor to take into account when designing interventions that raise
the performance of disadvantaged students. Making science courses compulsory may be an option in some
circumstances but the association between performance and an increase in the number of compulsory
science courses is weak. One way to interpret these results is that it is not only the quantity of time spent in
school matters but how that time is administered matters as well. Some disadvantaged students are vulnerable
because they might end up in tracks or schools where there is very little choice and no possibility to take
science courses, which does not help them in overcoming their disadvantaged socio-economic background.

LEARNING ENVIRONMENT AT SCHOOL

This section presents estimates of the association between the characteristics of the schools disadvantaged
students attend and their resilience. Two broad areas of school factors are considered. First, school
management, competition and admittance policies; then school resources its quality and use to promote
science-related activities.

School management, competition and admittance policies are all areas the literature has identified as
potential factors associated with student performance. This report presents results on whether schools are
public or private (school management), whether they compete for students with other schools in their area
(competition) and whether they use student academic records in admittance policies (academic selectivity).
The PISA 2006 initial report (OECD, 2007a) presented results for all students. This section extends the analysis
by comparing different groups of disadvantaged students. Given the definition of disadvantaged students
used in this report, this focus implies analysing only a third of the sample of students that participated in
PISA 2006. As a result, there are not enough data to offer reliable estimates for some of these variables. In
particular, only in seven OECD countries do sizeable proportions of disadvantaged students attend a private
school and only in 13 countries do sizeable proportions of disadvantaged students attend an academically
selective school.? Annex A5 provides detailed information on how these variables were constructed. The
PISA 2006 initial report and the Technical Report also provide details and summary statistics for these
variables (OECD, 2007a and 2009b).

The PISA data show little association between school management and student resilience (Figure 3.7), i.e.
in general, resilient students are as likely to be found in private schools as disadvantaged low achievers.
Among the seven OECD countries with enough data, only in Spain is the proportion of resilient students in
private schools higher than the proportion of disadvantaged low achievers and in Japan the opposite holds
true (Table A2.11a). In terms of the likelihood of being resilient, only one OECD country, Japan, shows an
association: in this country disadvantaged students attending private school are less likely to be resilient,
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although adjusting for individual and school characteristics lowers the estimated odds ratio (Table A2.11b).

Among partner countries and economies, only in Argentina, Chile, Jordan and Macao-China is there a
difference between the proportions observed: in this case resilient students are more likely to be found in
private schools than are disadvantaged low achievers (the opposite is true in Chinese Taipei) (Table A2.11a).
In terms of the likelihood of being resilient, there is a relationship in only a few partner countries and
economies, all (except in Chinese Taipei) indicating that being at a private school increases the likelihood of
resilience, but these associations disappear once student and school characteristics are taken into account
(with two exceptions, each in a different direction: Jordan and Chinese Taipei) (Table A2.11b).

As Figure 3.7 shows, there is little evidence of an association between school competition and student
resilience. Among OECD countries, it is only in Germany and Turkey that the proportion of resilient students
in schools that compete with other schools for their students is higher than the proportion of disadvantaged
low achievers. The opposite is true, however, in Korea. In the other OECD countries for which data are
available, there is no difference between the two estimates. Among partner countries and economies the
proportion resilient students in schools that compete with other schools for their students is higher than
the proportion of disadvantaged lower achievers only in Argentina and Slovenia (Table A2.12a). After
accounting for student and school factors, no country presents evidence of an association between school
competition and the likelihood of being resilient (Table A2.12b).

In terms of school admittance policies, as Figure 3.8 displays, the proportion of resilient students in schools
that use student academic records in admittance policies is higher than the proportion of disadvantaged low
achievers in 8 countries out of the 13 OECD countries with sufficient data for this analysis and as well as in
13 countries out of the 21 partner countries and economies (Table A2.13a). However, the relationships with
the likelihood of being resilient, which are also in favour of selective schools, disappear once student and
school characteristics are taken into account in all countries except in Austria, Czech Republic, Hungary
and Turkey as well as partner economy Chinese Taipei (Table A2.13b).

While the literature identifies these school characteristics as important factors associated with performance,
there is no evidence in PISA 2006 supporting any widespread relationships between these factors and
student resilience. Where an association was found, it turned out that students enrolled in schools that
are privately managed (Japan) or that use academic selectivity (Austria) tend to have lower odds of being
resilient, even after accounting for student and school characteristics. This evidence, however, is very limited
and cannot be generalised as it could simply reflect country-specific circumstances.

The quality and use of school resources are also commonly thought to be associated with performance. For
this second broad area of school characteristics, the report uses two measures, one on the overall quality
of school resources and the other on a particular use schools can make of those resources, namely whether
they organise school activities to promote science learning.

The quality of educational resources is measured in PISA by questions that ask school principals to rate how
much their school’s capacity to provide instruction is hindered by the lack of a series of resources such as
laboratories or an internet connection. An index of the quality of educational resources is then constructed,
with a mean of 0 and a standard deviation of 1 across the OECD, and where a higher value implies better
quality. Therefore, a negative value simply means that the students in these schools enjoy less a lower
quality than the average OECD student.

Principals in schools with resilient and disadvantaged low achievers reported very similar levels of quality
in terms of school resources (Figure 3.9). For example, in the Slovak Republic, about three quarters of both
resilient and disadvantaged low achievers were in schools where the principals reported that the capacity
of the school to provide instruction was hindered by the lack of or inadequacy of science laboratories. In
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Figure 3.7
Schools’ competition, and management F

mmmm Increased likelihood of being resilient associated with one unit on the PISA index
Same after accounting for school mean ESCS, ESCS, gender, immigrant status, language used at home, and grade

@ Average index for resilient students (RES) [ Average index for disadvantaged low achievers (DLA)

Students in schools which compete
Students in private schools with other schools
% Odds ratios! % Odds ratios!

0 50 100 0 1 2 0 50 100 0 1
|

8 Australia |
3 Austria :
Belgium |
Canada !
Czech Republic :
Denmark D
Finland :
France |
Germany :
Greece I
Hungary :
Iceland I
Ireland Bo
Italy :
Japan O |
Korea

Luxembourg j
Mexico
Netherlands
New Zealand
Norway

Poland

Portugal

Slovak Republic
Spain [£)
Sweden
Switzerland
Turkey

United Kingdom
United States
OECD average [

=
Argentina Ce
Azerbaijan
Brazil
Bulgaria
Chile =
Colombia :
Croatia !
Estonia :
Hong Kong-China I
Indonesia GEF
Israel B
Jordan = :
Kyrgyzstan |
Latvia :
Lithuania |
Macao-China :
|
|
!
|
|
|
|

Partners

Montenegro
Romania

Russian Federation
Serbia

Slovenia

Chinese Taipei o—H
Thailand a
Tunisia
Uruguay

|
|
!
|
|
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
|
|
|
|
|
I
|
|
I
|
|
I
|
|
I
|
|
|
I
|
T
|
|
|
|
|
|
|
|
|
I
|
1o}
I
I
|
|
I
|
|
I
|
(e
I
|
|
I
|
|
|
|
|
|
|
|
|

1. Resilient odds ratios stand for the increase in the likelihood of being resilient associated with an increase of one standard deviation
in the index. The results reported here refer to the logistic regressions explained in Annex A2.

2. Statistically significant differences are marked in a darker tone.

Note: Countries have been ordered alphabetically.

Source: OECD PISA 2006 Database, Tables A2.11c and A2.12c.
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Figure 3.8
Schools’ academic selectivity F
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Source: OECD PISA 2006 Database, Table A2.13c.
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Japan, 24% of resilient students and 26% of disadvantaged low achievers were in schools whose principals
reported a lack or the inadequacy of science laboratories hindered instruction (Table A2.14a). The same
patterns are present for other school resources such as computers available for instruction, library materials
and audio-visual resources. Differences between the two student groups appear only in exceptional cases.

On the index of quality of school educational resources, only six OECD countries (Denmark, Greece,
Iceland, Italy, Mexico and Switzerland) have higher values for resilient students than for disadvantaged
low achievers (a higher value on this index implies better quality resources). The size of the advantage
for resilient students is modest, between 0.15 and 0.33 of a standard deviation across OECD countries
(Table A2.14b). Where there is a difference, however, it is always in favour of resilient students; that is
resilient students enjoy better resources than disadvantaged low achievers. The same pattern is observed
among partner countries and economies. In this case, only Argentina, Brazil, Chile, Romania and Thailand
have differences in favour of resilient students. But in these cases the gap tends to be larger, the differences
in these countries range from a less than a third to close to two third of a standard deviation.

Switzerland is the only OECD country where there is a statistically significant association between the
quality of school resources index and the likelihood of being resilient. The estimated odds ratio is, however,
very close to one after accounting for student and school characteristics. This result indicates that even in
the case of Switzerland an increase of one standard deviation in the index is associated with only a marginal
increase in the likelihood of being resilient. Among partner countries and economies, only in Macao-China
is there evidence of an association and the estimated odds ratio is also very close to one (Table A2.14c).

A potential use for school resources is to offer school activities to promote the learning of science, such as
organising science clubs, excursions and field trips or science competitions. PISA 2006 explored whether
schools offered these kinds of activities by asking school principals to asses. An index of school activities to
promote the learning of science was then constructed, with a mean of 0 and a standard deviation of 1 across
the OECD, and where a higher value implies more involvement. Therefore, a negative value simply means
that the students in these schools enjoy less a lower quality than the average OECD student.

Resilient and disadvantaged low achievers do not differ very much in the extent to which the schools
they attend are involved in the promotion of activities aimed at enhancing science learning (with some
exemptions). Excursions and field trips is the activity most commonly reported, across the OECD 89% of
resilient students and 88% of disadvantaged low achievers attend schools that are involved in this activities.
Only in a few cases there is a gap in this regard between these groups of disadvantaged students. For
example, in Germany 57% of resilient students and 20% of disadvantaged low achievers attend schools that
are involved in science competitions. In Austria, 39% of resilient students and 15% of disadvantaged low
achievers attend schools involved in science fairs (Table A2.15a).

The index of school activities to promote the learning of science shows some differences between resilient
and disadvantaged students. There is an advantage in favour of resilient students in 15 OECD countries.
Only in Iceland the advantage is in favour of disadvantaged low achievers. Across OECD countries the
difference ranges from one tenth (in Canada) to more than two thirds (in Austria) of a standard deviation
(Table A2.15b). Among partner countries and economies, resilient students have a higher index of school
activities to promote the learning of science in 11 countries while the reverse is true only in one. On average
size of the difference is in general larger than for OECD countries but they still range from one tenth (in
the Russian Federation) to more than two thirds of a standard deviation (in Indonesia and Chinese Taipei).

While the basic model shows an increased likelihood of resilience being associated with activities to
promote the learning of science in quite a few countries (both OECD and partner countries and economies),
after accounting for student and school factors, science promotion activity is generally not associated with
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Figure 3.9
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Source: OECD PISA 2006 Database, Tables A2.17¢ and A2.18c.
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a higher likelihood of being resilient. An association is apparent in only seven OECD countries (Austria,
Czech Republic, Germany, Iceland, Poland the Slovak Republic and Switzerland). In each of these the odds
ratios are close to one indicating that a standard deviation in the index predicts that disadvantaged students
at schools with science promotion activities are only marginally more likely to be resilient than students
at schools that don’t promote science activities (Table A2.15c). The same pattern is apparent for partner
countries and economies, where there is evidence of an association in only four countries (Azerbaijan,
Indonesia, Montenegro and Chinese Taipei. Only in Indonesia, with an estimate of nearly 1.4, is the odd
ratio of a size worth some consideration.

These results provide little evidence that school resources, either their quality or use, are associated with
student resilience across the board. The PISA 2006 data show that there is little difference among different
groups of disadvantaged students in either the quality of school resources they experience or in the degree
to which these resources are used to promote science learning activities at school. Similarly, the data show
that neither resource quality nor resource use, as captured by PISA 2006, are consistently associated with an
increased likelihood of resilience among disadvantaged students. These results ought to be interpreted with
caution, however, as it is possible that not all the principals interpreted the questions in the same way, even
within a country. One other possible reason for the lack of evidence of an association is that these measures
are only a very rough approximation of the information they were intended to capture.

COMBINED EFFECTS OF STUDENT AND SCHOOL FACTORS ON STUDENT RESILIENCE

Having reviewed how student approaches to learning, engagement in courses and hours spent, and the
learning environment at school are separately associated with resilience, the chapter now turns to a
combined analysis of the relationships between these measures and resilience. For each of the areas, based
on the previous analysis, the variable with the strongest relationship with the likelihood of resilience was
included in the combined model. Annex A5 presents the details of this combined model. The main goal
of this section is to analyse which relationships are robust to the inclusion of other important variables in
the predictive model. As for the results presented above, the analysis is reported in terms of odds ratios for
resilience.

A combined model allows for the estimation of the relative association with resilience for each factor
accounting for all of the factors included. In the combined model the estimated coefficients are therefore
relative; they assume all other factors remain constant. A comparison of the combined model with the
previous models gives a sense of the degree to which other measures included in the model exert mediating
effects on the measures of interest’s association with performance. In general, given these mediating effects
it is normal that the size of the estimates is smaller in the combined model.

Figure 3.10 highlights the strong association between resilience and the measures of student self-efficacy
and number of hours, students report spending in regular lessons at school learning science. For the rest
of the variables included in the model — internal motivation, participation in science-related activities,
school preparation for science careers, school management, school competition, admission policies, the
quality of resources and the promotion of science-related activities — the estimated associations (with
some exceptions) are either close to one or there is no evidence of an association with the likelihood of
resilience (Table A2.16).

Thus student confidence, represented in the model by the index of student self-efficacy, is the approach to
learning that is most consistently associated with an increased likelihood that disadvantaged students will
beat the odds, even when other factors are taken into account. This is the case in all OECD and almost
all partner countries and economies (the exceptions being Azerbaijan, Indonesia and Thailand). Students
who are more confident in their ability to carry out specific tasks involving the application of scientific
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knowledge have higher odds of being resilient than students who are less confident in their abilities. The
association between student resilience and self-efficacy is strong in most countries. In a third of OECD

countries, the odds ratios are above 2.0 and in many of the remaining countries they are over 1.9.

Motivation, particularly internal motivation as captured by the index of general interest in science, is also
positively associated with the likelihood that disadvantaged students will be resilient, but less consistently
so than self-efficacy. This association is seen in fewer than half of the OECD countries (12 out of 30)
and in 10 out of 25 partner countries and economies (Table A2.16). In countries where the relationship
between interest in science and academic resilience is significant, the odds ratios are smaller than for self-
efficacy. They are below 1.5 except in Japan and Switzerland and in four partner countries and economies
(Indonesia, Lithuania, Macao-China and Chinese Taipei).

The number of hours of regular science lessons at school is associated with greater odds of being resilient
in all OECD countries except four (France, Iceland, Mexico and Portugal) and in all partner countries
and economies except Colombia. As depicted in Figure 3.10, the association between learning time
and resilience remains strong across the board when other factors are taken into account. Among OECD
countries the estimated odds ratios range from about 1.2 in Canada to more than 1.4 in the Czech Republic,
Greece, the Slovak Republic and the United Kingdom,. The range is even larger across partner countries and
economies, from 1.12 in Azerbaijan to 1.58 in Thailand (Table A2.16). For OECD countries on average, the
odds ratio for this measure (1.27) is about the same as the odds ratio for internal motivation (1.25), these two
providing the strongest associations behind science efficacy (1.96).

The relationship between participation in science-related activities and student resilience is rather weak
when other factors are taken into account (Figure 3.10). Across OECD countries, the relationship between
participation in science-related activities and resilience is positive in only two countries (Australia and
Ireland) and the relationships are very weak (Table A2.16). In most partner countries and economies
students who participate in science-related activities are just as likely to be resilient as fellow students who
do not participate in such activities. In four countries (Brazil, Kyrgyzstan, Montenegro and Tunisia) students
who take part in science activities are less likely to be resilient than students who do not take part in such
activities, although the association is quantitatively small.

Disadvantaged students who report being better prepared for science-related careers generally have no
greater odds of being resilient than students who report being less prepared, when other factors are taken
into account. Figure 3.10 shows that odds ratios for school preparation for science careers are below one
in nine OECD countries and in 11 partner countries and economies (Table A2.16). Only in Switzerland and
the United Kingdom are disadvantaged students who report better school preparation for a science career
more likely to be resilient than other disadvantaged students.

The generally negative relationship between school preparation for science careers and resilience should be
interpreted carefully. In OECD countries, students who perform satisfactorily at school on average tend to
continue their education well beyond the age of 15. Conversely, students who are poor performers may be
more likely to abandon school to enter the labour market immediately after completion of their compulsory
education. Therefore, students who excel academically and plan on embarking on further studies are more
likely to perceive the labour market in rather abstract terms. As a result, they may feel poorly prepared for
science-related careers. On the other hand, poorly performing students may have already begun to evaluate
different career opportunities and may have received additional support at school to help them in their early
transition to the labour market.

The associations between school factors and resilience do not change when other variables are taken into
account in the combined predictive model. Only in Japan, among OECD countries, and among the partner
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countries, Jordan and Chinese Taipei, there is an association between school management and the odds
of being resilient: disadvantaged students who attend private schools in Japan and Jordan have lower odds
of being resilient, whereas the opposite is true in Chinese Taipei. Further, as Figure 3.10 displays, there is
evidence of an association between the quality of resources and/or the use schools make of them in only a
small number of countries. Across both variables there are only five cases where there is an association; in
four cases the estimated odds ratios are above one and in one case it is below one (Table A2.16).

The evidence from the combined model confirms the results of the previous analysis, highlighting the
importance of students’ confidence and learning time. With a small number of exceptions, there is very
little evidence in PISA 2006 of associations between the other factors analysed in this report and student
resilience. One possibility is that no relationships exist, but it is also possible that the data limitations in
PISA 2006 are preventing associations from being found. Therefore, one should not conclude that there is
no relationship, but rather that no relationship has been observed. What is clear, however, is that student
confidence and learning time are closely associated with academic success among disadvantaged students
across most OECD and partner countries and economies.

CONCLUSION

Having established a definition and measure of student resilience, Chapter 2 described the main individual
features that characterise resilient students and disadvantaged low achievers. Chapter 3 extends this analysis
to the approaches to learning, hours and courses, and the school’s learning environment of these students.
It shows that resilient students are engaged students who feel confident about their academic capabilities.
Resilient students are more motivated, more engaged and more self-confident than their disadvantaged
low-achieving peers.

Students’ confidence in their academic abilities is one of the strongest predictors of resilience. Holding
student demographics, school characteristics and other approaches to learning constant, the more confident
students are, the greater are their odds of being resilient. Motivation, and in particular internal rather than
instrumental motivation, is also associated with student resilience in many countries but the relationship
is weaker.

Learning time is also one of the strongest predictors of resilience, even after accounting for student
demographics, school characteristics and other factors that are considered to be closely related with
performance.

PISA 2006 offers very little evidence of an association between school factors, such as the type of school
management, admittance policies, school competition and school resources, and resilience. One should
not interpret this as meaning that these factors are irrelevant, but rather that there is no empirical support in
PISA 2006 for these hypotheses.

The results suggest that schools may have an important role to play in promoting resilience by developing
activities, classroom practices and modes of instruction that foster disadvantaged students’ motivation and
confidence in their abilities and also by providing opportunities for disadvantaged students to spend more
time learning science at school.
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Notes

1. See Annex A5 for a technical description of the models used in analyses predicting the association between students’
approaches to learning and the likelihood that disadvantaged students will be resilient.

2. Through the entire report, only statistically significant differences at 95% confidence levels are reported. If the estimates are
not significant at this level they are not referred to in the main text of this report.

3. Because of sample size issues, no country-level estimates for a country are provided whenever a group considered in analyses
is composed of less than 3% of the study population in the country.
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INTRODUCTION

Chapters 2 and 3 analysed and compared different groups of socio-economically disadvantaged students

defined by their performance on the PISA science scale. Chapter 2 classified them according to their
performance and studied the main individual characteristics of two groups: resilient students (high achievers)
and low achievers. Chapter 3 analysed whether differences in approaches to learning, hours spent and
courses taken to learn science and in the types of schools disadvantaged students attend are associated with
differences in performance and with an increased likelihood that disadvantaged students will be resilient.

This chapter compares socio-economically disadvantaged students with their more advantaged peers. In
particular, it examines whether factors associated with better performance differ for socio-economically
advantaged and disadvantaged students. The chapter analyses the same factors that were examined in
Chapter 3. The central goal of this chapter is to assess whether these factors play a differential role in
promoting performance improvements among disadvantaged students and by doing so to identify which
policies may help disadvantaged students close their performance gap with students from more advantaged
backgrounds.

The chapter presents results based on regression models estimating the change in the PISA science score that
is associated with a one unit change in approaches to learning, hours and courses and school characteristics
while controlling for gender, immigrant background, language spoken at home, socio-economic background,
grade attended and the socio-economic background of the average student attending the same school as
the respondent.’

MODELS OF STUDENT RESILIENCE

A crucial issue for school administrators and policy makers is to understand the role different sets of factors
play in helping disadvantaged students overcome the adverse circumstances determined by their socio-
economic background. Relevant educational factors highlighted by the literature include: student motivation
and approaches to learning and the type of school students attend. The literature identifies two potential
mechanisms through which educational resources may contribute to successful outcomes for students who
are at a high risk of performing poorly at school (Luthar et al., 2000; Schoon, 2006).

The first mechanism is summarised by the “cumulative effects model” (Masten et al., 1990; Fergusson and
Horwood, 2003) which predicts that the contribution of resources students can rely on to excel at school is
independent of the circumstances of individual students. The cumulative effects model therefore suggests
that students who are at a high risk of performing poorly at school and students who face no such risk will
enjoy a similar benefit from possessing resources that promote academic performance.

The second mechanism is summarised by the “protective model” (Garmezy et al.,, 1984; Rutter, 1985;
Rutter, 1987). This model predicts that the contribution of resources students can rely on to excel at school
depends on the circumstances of individual students. It suggests that students who are at a high risk of
performing poorly at school benefit more from resources that promote academic performance than students
who face no such risk.

The analyses developed in this chapter are aimed at: /) assessing whether the following three sets of
factors — approaches to learning, hours and courses and learning environment at school — contribute to
improving students’ performance in the PISA science assessment and if so, ii) whether the relationship
follows the cumulative effects model or the protective model.

The rest of the chapter is structured as follows: for each of the three sets of factors considered, the chapter
first identifies the overall association each of these has with performance and then explores whether such
associations are stronger for disadvantaged students.
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STUDENT APPROACHES TO LEARNING

Disadvantaged students tend to have less positive attitudes towards science and themselves, engage less
in science activities, feel less prepared for science careers, attend fewer science courses and spend less
time in science lessons at school (see Tables 4.1a and 4.2a). For example, disadvantaged students report
being less interested in science and having lower levels of self-efficacy than their more advantaged peers in
every OECD country and in most partner countries and economies. The differences in the extent to which
disadvantaged students and their more advantaged peers report having low levels of instrumental motivation
to learn science, participation in science-related activities, self-concept and information on science-related
careers, as well as enrolment in fewer science courses and spending less time in science lessons at school
are also significant in most OECD and partner countries and economies. Estimates presented in Table A3.1a
on the other hand suggest that in almost a third of OECD countries and in all but six partner countries and
economies there is no difference between disadvantaged students and their more advantaged peers in the
extent to which they believe their schools prepare them for science careers.

Improved Performance

This section presents estimates of the associations between performance and the ten indices used in Chapter 3
to characterise students’ approaches to learning and hours spent and courses taken.

Overall, students who have positive attitudes and approaches towards science learning on average perform
better on the PISA science assessment than students who have less positive attitudes and approaches
(Figure 4.1a and Table A3.1b).

The following student approaches to learning are associated with increased performance in the PISA
science assessment in virtually all OECD countries: general interest (internal motivation) and instrumental
(external) motivation to learn science, participation in science-related activities, self-efficacy and science
self-concept, with self-efficacy having the strongest association. Across OECD countries, students who have
values on the index of student self-efficacy that are one standard deviation above the OECD mean score
28 points higher on average than students with average levels of self-efficacy. The score point differences
associated with one standard deviation rises in the index of general interest in science and in the index of
student self-concept in science are also close to 20 points. The differences are lower in relation to both the
index of student participation in science-related activities and the index of instrumental motivation to learn
science (16 and 14 points respectively).

Figure 4.1A shows that the index of school preparation for science careers and the index of information on
science-related careers are both positively associated with science performance in some countries but not
in others. Across OECD countries, an increase of one standard deviation in the school preparation index
is associated on average with a 9 point increase in the PISA science score, while a similar increase on the
information index is associated with a 2 point increase in the PISA science score. The score point differences
between students with an average value on the school preparation for science careers index and students
that are one standard deviation above the OECD mean ranges from 5 points in Germany to 25 points or
above in Australia, New Zealand and the United Kingdom.

The school preparation for science-related careers index is not associated with science performance in eight
OECD countries while the information about science-related careers index is not associated with science
performance in half of the OECD countries. In Poland, increases in the school preparation for science
careers and information about science-related careers indices are even negatively associated with science
performance.
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Figure 4.1a

Association between student approaches
to learning and performance in science

Instrumental Participation in Information
General interest motivation science related Self-efficacy Self-concept  School preparation  in science
in science  to learn science activities for science careers related careers

Change in score  Change in score Change in score Change in score  Change in score Change in score  Change in score
-30 0 30 60 -30 0 30 60 -30 0 30 60 -30 30 60 -30 0 30 60 -30 0 30 60 -30 0 30 60

Australia -
Austria
Belgium
Canada
Czech Republic
Denmark
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Italy
Japan
Korea
Luxembourg
Mexico
Netherlands
New Zealand
Norway
Poland
Portugal
Slovak Republic
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States
OECD average
Argentina
Azerbaijan
Brazil
Bulgaria
Chile
Colombia
Croatia
Estonia
Hong Kong-China
Indonesia
Israel
Jordan
Kyrgyzstan
Latvia
Lithuania
Macao-China
Montenegro
Romania
Russian Federation
Serbia
Slovenia
Chinese Taipei
Thailand
Tunisia
Uruguay

=)

il I L0 Al LY e I ol I I LI O LN LR LR U RN

Note: Statistically significant differences are marked in a darker tone.
Source: OECD PISA 2006 Database, Table 4.1b.

Closing the gap

Results presented in Figure 4.1b and Table A3.1b indicate that both disadvantaged students and their more
advantaged peers benefit from positive approaches to learning and high levels of motivation. With a few
exceptions, disadvantaged students benefit on average as much as their more advantaged peers from having
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positive motivation, participation in science-related activities, confidence and perspectives future careers in

science. These findings are in line with the “cumulative effects” hypothesis that both disadvantaged students

and others benefit from having high levels of motivation and positive attitudes towards science learning.
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There are, however, some important differences across areas. In a number of countries disadvantaged

students appear to benefit less than their more advantaged peers. For example, self-efficacy and participation
in science-related activities are associated with smaller gains for disadvantaged students in the PISA science
score in nine and seven OECD countries respectively. In relation to self-efficacy, the difference in the PISA
science assessment score between disadvantaged students and their peers is negative in 12 OECD countries.
It is also negative in four OECD countries in the case of general interest, in three OECD countries in relation
to each of the information on science careers and the school preparation for science careers indices, and in
five OECD countries in the case of the instrumental motivation index. In almost all cases however the score
point difference in the association between approaches to science learning and PISA science performance
between disadvantaged and more advantaged students is below 10 points.

These results suggest that motivation to learn science and positive attitudes and approaches to science
learning are associated with increases in the PISA score across all socio-economic groups, but the increases
are smaller for disadvantaged students in some countries. Policies aimed at promoting greater motivation to
learn science and positive attitudes and approaches to science learning may result in absolute improvements
in science achievement but run the risk of contributing to wider performance gaps across social groups
unless they are targeted at specific populations.

HOURS SPENT AND COURSES TAKEN TO LEARN SCIENCE

Improved Performance

Students who attend general science compulsory courses perform at higher levels in the PISA science
assessment than students who do not. Results presented in Figure 4.2a show that, across OECD countries,
students who report having attended at least one compulsory general science course in the year of the
PISA assessment or the previous year score 26 points above students who did not attend any such course.
Similarly, each additional compulsory science-related course students attended in either the PISA survey
year or the previous year is associated with an average increase in the PISA science score of 7 score points.

The relationship between the indicator for having attended at least one general science compulsory course
and the PISA science score is positive in 17 OECD countries, ranging from 6 points in Belgium to 66 points
in Iceland (Table A3.2b). Figure 4.2a shows that the association is negative only in the case of Spain, where
it may indicate a possible substitution effect: students who are interested in performing well in science may
attend advanced courses such as biology, physics and chemistry while students who are less interested in
performing well in science may attend general science courses.

The indicator for the number of science-related compulsory courses students attended is positively
associated with the PISA science score. It is positive in all OECD countries except the United States where
no association is apparent. The relationship is particularly strong in Korea where each additional compulsory
course is associated with an increase of 32 score points in the PISA science score while in Canada and
Portugal the change in the PISA science score associated with each additional compulsory course is below
2 score points (Table A3.2b).

Students who spend more time studying in regular science lessons at school perform better in the PISA
science assessment than students who spend fewer hours. This association exists across all countries and is
generally stronger than the association with the number of compulsory courses attended. Results presented
in Figure 4.2a and Table A3.2b suggest that across OECD countries each additional hour is associated with a
12 score point increase in the PISA science score, but that estimate varies across countries. For example, the
change in the PISA science score that is associated with an additional hour spent in a regular science lesson
at school is as much as 22 score points in the United Kingdom and as little as 2 score points in Mexico.
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Closing the gap

Results presented in Figure 4.2b and Table A3.2b indicate that in several countries the differential association

between attending compulsory science courses and performance in the PISA science assessment is positive.

courses and student performance in science

Figure 4.2a
Association between students’ participation in science
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Figure 4.2b
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In seven OECD countries, disadvantaged students benefit more than more advantaged students from
attending compulsory general science courses (Belgium, Finland, Italy, the Netherlands, New Zealand, the
United Kingdom and the United States) while in eight OECD countries disadvantaged students benefit more
from attending compulsory courses in physics, biology and chemistry (Australia, Belgium, Canada, Finland,
Ireland, New Zealand, Spain and the United States). The findings also indicate the score point differences
are substantial. For example, having attended a compulsory general science course is associated with a 29
point increase in the PISA science score in New Zealand while each additional compulsory course attended
in Ireland is associated with an increase of 8 score points.

LEARNING ENVIRONMENT AT SCHOOL

Improved Performance

Disadvantaged students are somewhat less likely than their more advantaged peers to attend schools that
are private, compete with other schools, select their students on the basis of academic record, organise
activities that promote science learning and/or have good educational resources (see Table A3.3a). For
example, the proportions of disadvantaged students that attend a private school are significantly lower
than the proportions for more advantaged students in 18 OECD countries and 13 partner countries and
economies. Similarly, the proportions of disadvantaged students attending schools that compete with other
schools for students are significantly lower than the proportions for more advantaged students in 19 OECD
countries and 12 partner countries and economies.

The performance of students in the PISA science assessment is associated with whether students attend a
school that is private, competes with other schools for students, or organises activities to promote science
learning in only a few countries. Attending a private school is associated with lower performance in seven
OECD countries (and with higher performance in one) while academic selectivity is associated with higher
performance in 11 out of 25 of OECD countries and science promotion activities are associated with higher
performance in a third of OECD countries (see Figure 4.3a and Table A3.3b).

Closing the gap
Overall, school characteristics do not appear to play a major role in promoting performance in the PISA
science assessment among disadvantaged students. Apart from a few exceptions, disadvantaged students
and their more advantaged peers appear to perform equally well irrespective of the type of school they
attend (Figure 4.3b).

CONCLUSION

This chapter examined the role played by approaches to learning, hours spent and courses taken to learn
science and school characteristics in improving students’ performance in the PISA science assessment and
whether these factors play a differential role in promoting performance improvements for disadvantaged
students. Some key findings emerge:

a) Students who believe in themselves, who are motivated and have positive attitudes towards science
learning on average perform better in the PISA science assessment than other students. In particular, a one
standard deviation difference in self-confidence or general interest in science is associated with a science
assessment score difference of at least 20 points across OECD countries. However in a number of countries
the benefit for disadvantaged students is lower than for other students.

b) Students who attend general science compulsory courses or compulsory courses in physics, biology
and chemistry perform at higher levels in the PISA science assessment than students who do not. Both
disadvantaged and non-disadvantaged students benefit from attending compulsory courses, but in several
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Figure 4.3a
T Association between school characteristics and student performance in science r
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countries disadvantaged students appear to benefit more than more advantaged students from attending
compulsory courses. The actual number of compulsory courses taken does not show the same relationship:
attending more courses does not seem to add more to close the performance gap of disadvantaged students
with their more advantaged peers.
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Figure 4.3b
Differential effect for disadvantaged students of school characteristics F
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c) Students who spend more time in regular science lessons at school perform better than students who
spend fewer hours and all students are equally likely to benefit from spending additional time in regular
science lessons at school.
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d) School characteristics such as whether the school is private, whether it competes with other schools

for students, whether academic records play an important part in the school’s admission criteria, whether
the school provides activities that promote students’ learning of science and whether the school has
good educational resources do not play a significant role in promoting performance in the PISA science
assessment for either disadvantaged or more advantaged students.

Overall, across most countries, disadvantaged students have lower levels of motivation and less positive
approaches to learning than their more advantaged peers. Unless policies aimed at promoting greater
motivation and positive attitudes to science learning are directed specifically at reducing disparities in
motivation and attitudes towards science learning between social groups, this analysis suggests they will
result in absolute improvements in science achievement but may contribute to widening existing inequalities
in performance across social groups.

Students benefit from attending compulsory science-related courses in most countries and in some countries
disadvantaged students who attend such courses benefit more than their more advantaged peers. Expanding
the provision of high quality compulsory science courses therefore appears to be a promising tool for policy
makers and schools administrators. Analyses presented in this chapter suggest that investing marginal funds
in the provision of compulsory science-related courses should be considered as a possible policy priority
as it may both help increase student achievement generally and mitigate socio-economic differences
in performance.

Note

1. All models control for socio-economic background using both the PISA index of socio-economic background and an
indicator of whether students are among the most disadvantaged in their country (bottom third of their country’s socio-economic
distribution). A detailed description of the models developed in the Chapter can be found in Annex A5.
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INTRODUCTION

Education can improve the quality of life of individuals and societies. Ensuring that all children achieve their

full potential academically is a major policy goal for countries worldwide both for equity and efficiency
reasons. Education can in fact play a major role in promoting social mobility and ensuring that children’s
future is not determined by the socio-economic background of their parents. At the same time, ensuring
that all students perform at high levels is an important component of policies aimed at promoting economic
growth and success in a world that demands well-educated citizens and workers.

This report examines factors that are associated with the academic achievement of disadvantaged students.
By doing so it helps educators and policy makers to promote the full realisation of the human potential
of youth. Schools and countries seeking to promote the skills and knowledge of their most vulnerable
and disadvantaged children have in fact so far relied mostly on country specific evidence on how young
people’s socio-economic background is associated with poor achievement in school. However far less
is known about the circumstances in which disadvantaged students can flourish and express their full
potential. Consequently the report focuses on a group of students that “beat the odds” in the sense that they
defy expectations and excel academically despite having a socio-economic background that in general is
associated with poor outcomes at school. The goal is to infer what could be done to help more disadvantaged
students “beat the odds”.

The report defines students who “beat the odds” as resilient and uses data from the 2006 PISA science
assessment to identify such students in different countries. In other words, a resilient student is a high-
achieving socio-economically disadvantaged student. Resilient students are among the most disadvantaged
third in their countries in terms of socio-economic background and among the third of students in their
country with the highest scores in the PISA science assessment. The report examines three sets of factors
— approaches to learning, participation in science courses and time spent learning science at school, and
school characteristics — which may help explain the success in PISA science of this group of students.

The report maps resilience and the factors associated with students’ ability to “beat the odds” in 55 countries
using data from the 2006 PISA study. It represents the most extensive and rigorous treatment to date of
academic resilience across countries. Because of the focus on science in the 2006 PISA study, the report
uses performance in science as the measure of student achievement. By exploring which circumstances
are associated with academic resilience, the report provides new insights into how educators, school
administrators, policy makers and parents can better support disadvantaged students and help them to
succeed in school.

This report provides a rich descriptive picture of resilience across a large number of countries. It shows
that in all countries, disadvantaged students have the potential to overcome their economic and social
disadvantage and to perform at levels similar to their more advantaged peers. The findings also confirm
that disadvantaged students have the potential to become the leaders of the future and that socio-economic
disadvantage can be overcome with the right set of circumstances and incentives. While the data do not allow
causal inference, the results highlight key differences between students who beat the odds and those who
do not. Most notably, resilient students generally have more positive learning approaches and spend more
time in regular lessons at school than other disadvantaged students. These findings suggest that conditions
that promote academic excellence among the most disadvantaged youngsters can be established.

This chapter reviews the report’s main findings and discusses their implications for educational policy and
practice. Two themes emerge from these findings and they are discussed in turn in the next section. Taken
together these themes suggest several policy areas to which countries and schools may want to direct their
efforts to increase school success and facilitate social mobility among their most disadvantaged citizens.
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CONCLUSIONS AND POLICY IMPLICATIONS

There are important areas of educational policy where this report is silent simply because they are not well
covered in PISA. The report ends with a brief review of areas where PISA could look in the future to provide
further policy insights for analysing resilience in student performance.

FINDINGS AND IMPLICATIONS FOR EDUCATIONAL POLICY AND PRACTICE

The majority of resilient students, especially in OECD countries, achieve scores in the PISA science
assessment that place them in the top three PISA proficiency levels. In contrast, the great majority of
disadvantaged low-achieving students perform below the baseline proficiency level. Disadvantaged low-
achieving students are at a high risk of completing their studies without those skills and competencies that
are essential to fully participate in society and succeed in the labour market.

The report identifies two factors that appear to be particularly strongly associated with successful academic
performance among disadvantaged students: the extent to which disadvantaged students adopt positive
approaches to learning and the amount of time they spend in regular science lessons.

First, disadvantaged students who exhibit more positive approaches to learning science are more likely to
be resilient than other disadvantaged students. Resilient students are more motivated to learn to science,
more engaged with science and have greater self-confidence in their ability to learn science. The level of
self-confidence in their academic abilities is in fact one of the strongest correlates of resilience.

Policies aimed at fostering positive approaches to learning among disadvantaged students could help facilitate
resilience. Programmes designed to increase disadvantaged students’ confidence in their academic abilities
may be a good place to start. Increased self-confidence may be achieved through instructional techniques
that challenge false perceptions of inability. Programs that encourage students to engage and explore science
topics may also help. Other research suggests that facilitating interactions between disadvantaged students
and individuals who work in scientific industries may also help disadvantaged students believe they can
do well in science. High quality mentoring programmes have been shown to be beneficial particularly to
disadvantaged students (DuBois et al., 2004).

Second, the amount of time spent learning science during regular school hours is significantly associated
with resilience in almost all participating countries. Students who spend more hours in regular science
lessons at school have significantly higher odds of being resilient than students who spend less time in
science lessons. Furthermore, it appears that while all students benefit from attending compulsory science
courses, in several countries disadvantaged students benefit more than more advantaged students from
attending compulsory courses.

School science classrooms are the primary venue in which students can acquire science skills and
knowledge. Yet this report’s findings show that many disadvantaged students do not take any science
courses. If science is important to success later in life and the betterment of society, then students need to
be exposed to science in school. Increasing science course-taking requirements and expanding the science
curricula could enable more disadvantaged students to achieve at the highest levels. Changes to school
course-taking policies may therefore be effective policy tools to help foster academic resilience: time spent
learning is strongly associated with skill development and conceptual understanding (Clark and Linn, 2003)
and with the likelihood that students will be exposed to academic material they otherwise might not have
been able to consult (Schiller and Muller, 2003; Teitlebaum, 2003). A note of caution is warranted, however,
as increased course-taking requirements can also lead to higher failure rates (Gamoran and Hannigan, 2000)
if teachers do not adequately adapt their classroom instructional techniques to reflect students’ prior
preparation and learning styles.
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The PISA study does not provide all the information that is relevant to student resilience. For example, it

does not provide information about particular programmes or policies that may contribute to resilience or
to the correlates of resilience (i.e. student confidence). The following paragraphs therefore explore other
research studies to provide additional information about policies and programs that have shown promise in
targeting those aspects of disadvantaged students’” approaches to learning and educational experiences that
may help facilitate and expand their resilience.

Teachers are an important, if not the most important, factor in improving student performance (Aaronson
et al., 2007; Hanushek, 1986). Policies and programmes designed to enhance and expand teachers’ use
of effective instructional techniques may prove useful to promoting resilience. A meta-analytic review of
a decade’s worth of teacher effectiveness literature offers some guidance to countries and schools. The
review identifies the following strategies as having the strongest positive effects on “motivational-affective
outcomes” (i.e. on those outcomes most similar to the student approaches to learning factors measured
in PISA): subject domain-specific activities for processing information (e.g. mathematics problem solving,
science inquiry), social experiences (e.g. cooperative learning, student discussion), time for learning,
and regulation and monitoring (e.g. providing feedback and support, teaching students strategies of self-
regulation and monitoring) (Seidel and Shavelson, 2007). Encouraging teachers to use these instructional
strategies could help to improve students’ motivation and confidence and, by extension, student resilience.

Finally, disadvantaged students may need better than average experiences to be able to perform at high
levels and overcome their difficulties. If schools are going to be a catalyst for social mobility they may need
to provide disadvantaged students with higher quality experiences and work hard to improve the students’
motivation and confidence. The conversations and activities more advantaged students expose them to
may make it clear why science matters, how science relates to their lives, and what they need to do to be
successful in science-related career fields. Disadvantaged students’ families may not be equipped to provide
this information and exposure. Therefore, the schools these students attend could seek to provide these
additional services to disadvantaged students to help them achieve at high levels.

The depth and pervasiveness of the current economic crisis has increased the number of youngsters that
will face economic hardship in the coming years. The expectation of growing economic inequality and
increases in poverty rates means that policy makers should renew their efforts to promote the academic
achievement of all youngsters, with a special emphasis on the challenges disadvantaged students face.
Failing to ensure that all youngsters have the opportunity to achieve their full potential at this critical stage
could seriously challenge countries’ chances of solid economic growth in the future and establish a cycle
of underachievement and deprivation that will persist in the decades to come.
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ANNEX A1

Shares of resilient and disadvantaged low achievers among all students.
Table A1.1 by country and gender

Internationally comparable definition of resilient and disadvantaged low achievers

Resilient students

All students Male Female Disadvantaged low achievers

% S.E. % S.E. % S.E. % S.E.

e Australia 15.5 (0.4) 15.7 (0.6) 15.4 (0.6) 7.4 (0.4)
8 Austria 12.7 0.8) 13.5 (1.2) 11.9 0.9 9.9 (1.0
Belgium 12.4 (0.5) 1.9 0.7) 12.9 (0.8) 9.8 (0.6)
Canada 17.1 (0.6) 18.0 (0.8) 16.2 (0.6) 6.1 (0.4)
Czech Republic 13.3 (0.8) 13.4 (1.1) 13.2 (1.0) 8.4 0.7)
Denmark 10.6 (0.5) 11.2 (0.8) 10.0 (0.8) 10.4 (0.8)
Finland 227 0.7) 21.5 (1.0 223 (1.1) 2.6 (0.3)
France 10.9 0.7) 10.4 (0.9) 11.4 (0.8) 11.2 (0.9)
Germany 12.6 (0.6) 11.8 (0.7) 13.4 (0.9) 8.8 (0.8)
Greece 10.5 0.7) 8.7 (0.8) 12.4 (0.9) 10.3 (0.9)
Hungary 12.7 0.7) 12.5 (0.9) 12.9 (1.0 7.3 (0.6)
Iceland 9.4 (0.5) 8.3 0.7) 10.4 0.8) 12.6 0.6)
Ireland 14.4 (0.7) 14.4 (1.0 14.4 0.9) 7.6 (0.8)
Italy 11.0 (0.5) 10.9 (0.6) 11.0 (0.6) 10.4 (0.5)
Japan 17.6 (0.8) 17.2 (0.9) 18.0 (1.0) 6.3 0.7)
Korea 17.7 (0.9) 17.8 (1.3) 17.7 (1.1 53 (0.6)
Luxembourg 9.7 (0.4) 10.0 (0.6) O] 0.6) 11.2 0.5)
Mexico 7.7 0.4) 8.3 0.6) 7.2 0.7) 10.5 (1.0
Netherlands 14.8 (0.7) 14.6 (1.0) 14.9 (1.0) 7.6 0.7)
New Zealand 15.2 (0.6) 15.5 (0.9) 14.9 (0.9) 7.6 (0.6)
Norway 8.9 (0.5) 8.0 0.7) 9.9 0.9 12.5 (0.8)
Poland 14.1 0.7) 12.9 0.8) 15.2 0.9 7.1 (0.5)
Portugal 15.4 (0.8) 15.8 (1.1) 15.0 (1.0 5.4 (0.6)
Slovak Republic 10.8 (0.6) 10.7 (0.8) 11.0 (0.9) 10.4 0.7)
Spain 14.7 (0.6) 14.8 (0.8) 14.6 (0.8) 6.5 (0.5)
Sweden 12.1 0.7) 12.4 0.9 11.7 (1.0) 9.1 (0.6)
Switzerland 13.6 0.5) 13.5 (0.6) 13.6 0.7) 8.7 (0.5)
Turkey 11.1 (0.8) 11.5 (1.1) 10.7 0.9 6.9 (0.8)
United Kingdom 13.5 (0.6) 14.1 (0.7) 13.0 (0.8) 8.9 0.5)
United States 9.9 0.7) 10.9 (0.9) 8.9 (0.8) 12.6 (1.4)
OECD average 13.0 (0.1) 13.0 0.1) 13.1 0.1) 8.6 (0.1)
£ Argentina 4.2 (0.4) 4.1 0.7) 4.3 (0.6) 18.9 (1.7)
.E Azerbaijan 2.6 0.7) 2.7 (0.8) 2.6 (0.7) 18.8 (1.0)
£ Brazil 6.5 (0.5) 7.1 (0.7) 6.0 (0.6) 13.0 (0.8)
Bulgaria 4.9 (0.4) 4.7 (0.6) 5.2 0.6) 19.0 (1.6)
Chile 8.2 0.7) 8.7 (0.9) 7.7 (0.9) 11.6 (1.0)
Colombia 6.3 (0.6) 7.3 (0.8) 5.5 (0.8) 13.1 (1.2)
Croatia 123 (0.6) 123 0.8) 12.3 (1.0 7.3 (0.6)
Estonia 18.4 0.9 16.3 (1.1 20.6 (1.2) 4.2 0.5)
Hong Kong-China 24.8 (1.0 27.2 (1.3) 22.5 (1.3) 2.1 (0.3)
Indonesia 7.9 (0.8) 8.4 (1.0) 7.3 (0.8) 8.0 (0.8)
Israel 6.4 (0.6) 6.9 (0.8) 6.0 0.7) 17.3 (0.9)
Jordan 7.3 (0.5) 5.2 (0.5) 9.4 (1.0) 12.6 0.7)
Kyrgyzstan 0.5 (0.1) 0.5 (0.2) 0.4 (0.2) 28.5 (1.0)
Latvia 13.4 (0.8) 12.3 (1.2) 14.5 0.9) 7.1 0.7)
Lithuania 11.3 (0.6) 10.2 (1.0) 12.5 (0.8) 99 (0.6)
Macao-China 243 (0.8) 24.6 (1.1) 24.0 (1.1) 1.5 (0.3)
Montenegro 3.7 (0.5) 3.2 (0.5) 4.2 (0.6) 19.4 (0.6)
Romania 4.0 (0.6) 3.7 (0.6) 4.4 (1.0) 17.2 (1.5)
Russian Federation 1172 0.9 10.6 (1.0) 11.8 (1.1) 9.6 (0.8)
Serbia 5.3 (0.5) 5.1 (0.6) 5.6 (0.6) 15.8 (1.1)
Slovenia 13.6 (0.5) 12.4 0.7) 14.7 (0.8) 8.2 (0.4)
Chinese Taipei 19.2 (0.8) 19.8 0.9) 18.5 (1.1) 4.5 0.5)
Thailand 11.7 (0.7) 10.4 (1.1) 12.7 0.7) 5.5 (0.6)
Tunisia 8.7 (0.8) 9.0 (1.0) 8.4 (0.9) 10.3 0.7)
Uruguay 7.6 (0.6) 7.3 (0.7) 7.8 (0.8) 13.1 (0.9)
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PISA index of economic, social and cultural status for system average, resilient and
Table A1.2 disadvantaged low achievers

Index of social, economic and cultural status
All students Disadvantaged low achievers Resilient
Mean index S.E. Mean index S.E. Mean index S.E.
8 Australia 0.21 (0.02) -0.74 0.01) -0.57 (0.02)
8 Austria 0.20 (0.02) -0.80 (0.04) -0.56 (0.02)
Belgium 0.17 (0.02) -0.94 (0.02) -0.66 (0.02)
Canada 0.37 (0.02) -0.61 (0.02) -0.43 (0.02)
Czech Republic 0.03 (0.02) -0.88 (0.02) -0.70 (0.02)
Denmark 0.31 (0.03) -0.78 (0.03) -0.54 (0.03)
Finland 0.26 (0.02) -0.67 (0.02) -0.55 (0.02)
France -0.09 (0.03) -1.10 (0.02) -0.93 (0.04)
Germany 0.29 (0.03) -0.84 (0.03) -0.51 (0.03)
Greece -0.15 (0.04) -1.33 (0.02) -1.09 (0.03)
Hungary -0.09 (0.03) -1.19 (0.02) -0.89 (0.03)
Iceland 0.77 0.01) -0.30 (0.02) -0.12 (0.03)
Ireland -0.02 (0.03) -1.01 (0.02) -0.85 (0.03)
Italy -0.07 (0.02) -1.21 (0.01) -1.02 (0.02)
Japan -0.01 (0.02) -0.83 (0.02) -0.71 (0.02)
Korea -0.01 (0.02) -0.96 (0.03) -0.83 (0.02)
Luxembourg 0.09 (0.01) -1.32 (0.02) -0.92 (0.04)
Mexico -0.99 (0.04) -2.50 (0.03) -2.31 (0.03)
Netherlands 0.25 (0.03) -0.83 (0.04) -0.59 (0.03)
New Zealand 0.10 (0.02) -0.89 (0.02) -0.71 (0.02)
Norway 0.42 (0.02) -0.47 (0.02) -0.31 (0.02)
Poland -0.30 (0.02) -1.24 (0.02) -1.11 (0.02)
Portugal -0.62 (0.04) -2.06 (0.02) -1.87 (0.02)
Slovak Republic -0.15 (0.03) -1.17 (0.05) -0.89 (0.02)
Spain -0.31 (0.03) -1.56 (0.02) -1.35 (0.02)
Sweden 0.24 (0.02) -0.72 (0.02) -0.54 (0.03)
Switzerland 0.09 (0.02) -0.98 (0.02) -0.75 (0.02)
Turkey -1.28 (0.05) -2.48 (0.03) -2.33 (0.03)
United Kingdom 0.19 (0.02) -0.79 (0.02) -0.56 (0.02)
United States 0.14 (0.04) -0.96 (0.03) -0.73 (0.02)
OECD average 0.00 (0.00) -1.07 (0.00) -0.86 (0.00)
£ Argentina -0.64 (0.07) -2.02 (0.03) -1.79 (0.04)
-,E_ Azerbaijan -0.45 (0.03) -1.62 (0.03) -1.57 (0.05)
& Brazil -1.12 (0.03) -2.61 (0.02) 241 (0.04)
Bulgaria -0.21 (0.05) -1.42 (0.04) -1.04 (0.03)
Chile -0.70 (0.06) -2.03 (0.03) -1.88 (0.06)
Colombia -1.00 (0.05) -2.44 (0.04) -2.28 (0.05)
Croatia -0.11 (0.02) -1.09 (0.02) -0.93 (0.03)
Estonia 0.14 (0.02) -0.79 (0.02) -0.71 (0.03)
Hong Kong-China -0.67 (0.03) -1.74 (0.02) -1.60 (0.02)
Indonesia -1.52 (0.05) -2.72 (0.02) -2.65 (0.03)
Israel 0.22 (0.02) -0.81 (0.02) -0.61 (0.04)
Jordan -0.57 (0.03) -1.94 (0.05) -1.66 (0.04)
Kyrgyzstan -0.66 (0.02) -1.64 (0.03) -1.57 (0.02)
Latvia -0.02 (0.02) -1.10 (0.02) -0.91 (0.02)
Lithuania 0.04 (0.03) -1.08 (0.02) -0.87 (0.02)
Macao-China -0.91 0.01) -1.89 (0.02) -1.77 (0.02)
Montenegro -0.02 (0.01) -1.08 (0.02) -0.93 (0.03)
Romania -0.37 (0.04) -1.52 (0.04) -1.14 (0.03)
Russian Federation -0.10 (0.03) -1.01 (0.02) -0.92 (0.02)
Serbia -0.14 (0.03) -1.20 (0.02) -1.04 (0.02)
Slovenia 0.13 (0.01) -0.88 (0.01) -0.71 (0.03)
Chinese Taipei -0.31 (0.02) -1.25 (0.02) -1.10 (0.02)
Thailand -1.43 (0.03) -2.57 (0.03) -2.48 (0.02)
Tunisia -1.20 (0.07) -2.75 (0.03) -2.63 (0.03)
Uruguay -0.51 (0.03) -1.95 (0.03) -1.69 (0.04)
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Table A1.3

Differences in the components of the economic, social and cultural status index

Wealth

Educational resources

Resilient students

Disadvantaged low

Difference in the
mean index between
resilient students and

Resilient students

Disadvantaged low

Difference in the
mean index between
resilient students and

achievers disadvantaged low achievers disadvantaged low
achievers achievers
Mean S.E. Mean S.E. Dif S.E. Mean S.E. Mean S.E. Dif S.E.
8 Australia -0.08 (0.03) 0.04 (0.02) -0.12 (0.04) 0.15 (0.04) -0.47 (0.03) 0.32 (0.05)
& Austria -0.25 (0.04) -0.34 (0.04) 0.10 (0.06) 0.24 (0.06) -0.07 (0.05) 0.31 (0.08)
Belgium 0.18 (0.04) -0.31 (0.03) 0.13 (0.05) 0.00 (0.04) -0.37 (0.04) 0.37 (0.05)
Canada -0.23 (0.03) 0.21 (0.02) -0.02 (0.04) 027 (0.04) -0.49 (0.03) 0.23 (0.05)
Czech Republic -0.97 (0.04) -1.04 (0.03) 0.07 (0.05) 0.09 (0.06) -0.56 (0.05) 0.65 (0.08)
Denmark 0.43 (0.07) 0.44 (0.04) -0.01 (0.08) 0.17 (0.06) -0.20 (0.04) 0.03 (0.07)
Finland -0.01 (0.05) 0.12 (0.03) -0.13 (0.05) -0.35 (0.08) -0.45 (0.04) 0.10 (0.08)
France -0.62 (0.04) -0.69 (0.03) 0.07 (0.06) 0.18 (0.07) -0.31 (0.05) 0.49 (0.09)
Germany -0.22 (0.05) 027 (0.03) 0.05 (0.06) 0.15 (0.08) -0.15 (0.05) 0.30 (0.09)
Greece 0.77 (0.05) -0.75 (0.03) -0.02 (0.05) -0.80 (0.06) -1.26 (0.03) 0.46 (0.07)
Hungary -1.01 (0.05) -0.98 (0.03) -0.02 (0.05) -0.26 (0.08) -0.93 (0.05) 0.67 (0.10)
Iceland 0.56 (0.05) 0.68 (0.03) -0.12 (0.06) 0.13 (0.05) -0.14 (0.04) 0.28 (0.07)
Ireland -0.34 (0.04) -0.34 (0.03) -0.00 (0.05) -0.29 (0.06) -0.72 (0.04) 0.42 (0.08)
Italy -0.52 (0.02) -0.60 (0.02) 0.08 (0.03) 0.14 (0.04) -0.39 (0.04) 0.52 (0.06)
Japan -0.56 (0.04) -0.50 (0.03) -0.06 (0.04) -1.03 (0.05) -1.19 (0.04) 0.16 (0.06)
Korea -0.79 (0.04) -0.87 (0.04) 0.08 (0.05) -0.40 (0.05) 0.74 (0.03) 0.34 (0.06)
Luxembourg 0.00 (0.06) -0.20 (0.03) 0.20 (0.06) 0.02 (0.08) -0.07 (0.04) 0.09 (0.09)
Mexico 2.41 (0.05) -2.56 (0.05) 0.16 (0.07) -1.28 (0.05) -1.59 (0.04) 0.31 (0.06)
Netherlands 0.19 (0.04) 0.22 (0.04) -0.02 (0.06) -0.07 (0.05) -0.44 (0.05) 0.36 (0.07)
New Zealand 0.15 (0.05) -0.23 (0.03) 0.08 (0.05) -0.40 (0.07) -0.64 (0.04) 0.24 (0.07)
Norway 0.25 (0.05) 0.32 (0.04) -0.06 (0.06) -0.13 (0.05) -0.43 (0.05) 0.31 (0.07)
Poland -1.51 (0.04) -1.46 (0.03) -0.04 (0.05) -0.23 (0.05) -0.68 (0.04) 0.45 (0.07)
Portugal -0.72 (0.04) -0.91 (0.03) 0.19 (0.05) 0.06 (0.06) -0.49 (0.04) 0.55 (0.08)
Slovak Republic -1.42 (0.04) -1.45 (0.04) 0.03 (0.05) -0.29 (0.08) -1.13 (0.07) 0.84 (0.12)
Spain -0.59 (0.03) -0.55 (0.03) -0.05 (0.04) 0.15 (0.05) -0.35 (0.03) 0.51 (0.06)
Sweden 0.25 (0.04) 0.31 (0.04) -0.06 (0.05) -0.49 (0.06) -0.71 (0.04) 0.22 (0.08)
Switzerland -0.35 (0.04) -0.28 (0.02) -0.07 (0.05) 0.06 (0.06) -0.13 (0.04) 0.18 (0.07)
Turkey 227 (0.06) -2.48 (0.04) 0.21 (0.07) -1.31 (0.08) -1.95 (0.05) 0.64 (0.09)
United Kingdom -0.21 (0.07) -0.07 (0.03) -0.14 (0.07) -0.42 (0.06) -0.64 (0.03) 0.22 (0.06)
United States -0.39 (0.04) -0.44 (0.03) 0.06 (0.05) -0.73 (0.08) -0.94 (0.05) 0.21 (0.09)
OECD average -0.48 (0.01) -0.52 (0.01) 0.04 (0.02) -0.27 (0.01) -0.61 (0.01) 0.34 (0.01)
g Argentina -1.82 (0.06) -2.05 (0.06) 0.23 (0.09) -1.02 (0.09) -1.49 (0.06) 0.47 ©.11)
£ Azerbaijan 2.76 (0.06) -2.59 (0.04) -0.17 (0.07) -1.90 (0.07) 2.15 (0.07) 0.25 (0.09)
& Brazil 2.04 (0.05) -2.34 (0.03) 0.29 (0.06) -1.57 (0.07) -1.87 (0.04) 0.30 (0.07)
Bulgaria -1.25 (0.05) -1.45 (0.04) 0.20 (0.06) -1.10 (0.07) -1.74 (0.05) 0.63 (0.08)
Chile -1.78 (0.07) -1.85 (0.04) 0.06 (0.07) -1.22 (0.10) -1.53 (0.04) 0.30 0.11)
Colombia -2.40 (0.10) 2.57 (0.06) 0.17 (0.09) -1.44 (0.12) -1.86 (0.07) 0.42 (0.12)
Croatia -0.98 (0.04) -1.03 (0.03) 0.06 (0.06) -0.21 (0.06) -0.68 (0.04) 0.47 (0.07)
Estonia -0.95 (0.04) -0.93 (0.05) -0.03 (0.07) -0.46 (0.06) -0.62 (0.04) 0.16 (0.07)
Hong Kong-China -1.00 (0.04) -1.01 (0.03) 0.01 (0.05) -0.34 (0.05) -0.59 (0.04) 0.25 (0.07)
Indonesia -3.48 (0.08) -3.58 (0.05) 0.10 (0.10) -1.97 (0.06) 2.18 (0.05) 0.21 (0.07)
Israel -0.80 (0.06) -0.80 (0.04) 0.00 (0.06) -0.46 (0.06) -0.68 (0.04) 0.22 (0.07)
Jordan -2.15 (0.06) 2.20 (0.04) 0.05 (0.06) -1.59 (0.07) -2.03 (0.05) 0.44 (0.08)
Kyrgyzstan -3.02 (0.06) -2.81 (0.04) -0.20 (0.07) -1.66 (0.06) -1.87 (0.05) 0.21 (0.08)
Latvia -1.25 (0.05) -1.47 (0.04) 0.22 (0.06) -0.23 (0.08) -0.82 (0.05) 0.59 (0.09)
Lithuania -1.04 (0.04) -1.19 (0.03) 0.16 (0.04) 0.17 (0.07) -0.89 (0.04) 0.72 (0.08)
Macao-China -1.13 (0.05) -1.13 (0.04) -0.01 (0.07) -0.67 (0.05) -0.99 (0.04) 0.33 (0.07)
Montenegro -1.38 (0.04) -1.12 (0.03) -0.26 (0.04) 0.78 (0.05) -1.23 (0.05) 0.45 (0.08)
Romania -1.91 (0.06) -1.99 (0.05) 0.08 (0.07) -1.20 (0.08) -1.75 (0.07) 0.55 (0.10)
Russian Federation -1.79 (0.04) -1.72 (0.03) -0.06 (0.05) -0.72 (0.06) -1.05 (0.05) 0.33 (0.08)
Serbia -1.31 (0.04) -1.28 (0.03) -0.03 (0.05) -0.60 (0.07) -1.03 (0.05) 0.43 (0.09)
Slovenia -0.36 (0.05) -0.31 (0.03) -0.05 (0.06) 0.19 (0.05) -0.17 (0.03) 0.36 (0.06)
Chinese Taipei -0.65 (0.03) -0.56 (0.03) -0.09 (0.04) -0.71 (0.05) -1.09 (0.04) 0.38 (0.06)
Thailand -2.43 (0.05) -2.44 (0.05) 0.01 (0.06) -1.83 (0.05) -2.15 (0.04) 0.32 (0.05)
Tunisia -2.84 (0.05) -2.90 (0.05) 0.07 (0.06) -1.87 (0.05) -2.31 (0.05) 0.44 (0.07)
Uruguay -1.83 (0.07) -1.91 (0.04) 0.08 (0.07) -0.87 (0.07) -1.28 (0.05) 0.42 (0.10)

Note: Values that are statistically different are indicated in bold.
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Table A1.3 Differences in the components of the economic, social and cultural status index

Cultural possessions

Number of books

Resilient students

Disadvantaged low

Difference in the
mean index between
resilient students and

Resilient students

Disadvantaged low

Difference in the
mean index between
resilient students and

achievers disadvantaged low achievers disadvantaged low
achievers achievers

Mean S.E. Mean S.E. Dif S.E. Mean S.E. Mean S.E. Dif S.E.

8 Australia -0.45 (0.04) -0.73 (0.03) 0.28 (0.04) 3.53 (0.05) 2.74 (0.04) 0.78 (0.06)
8 Austria -0.34 (0.05) -0.51 (0.03) 0.17 (0.07) 3.24 (0.06) 2.14 (0.05) 1.10 (0.07)
Belgium -0.62 (0.05) -0.83 (0.03) 0.21 (0.05) 2.87 (0.06) 2.22 (0.04) 0.66 (0.07)
Canada -0.48 (0.05) -0.74 (0.04) 0.25 (0.06) 3.36 (0.05) 2.68 (0.04) 0.67 (0.06)
Czech Republic -0.31 (0.06) -0.52 (0.04) 0.21 (0.07) 3.45 (0.08) 2.67 (0.06) 0.78 (0.10)
Denmark -0.64 (0.07) -0.85 (0.04) 0.21 (0.07) 3.05 (0.10) 2.33 (0.07) 0.73 0.13)
Finland -0.08 (0.06) -0.49 (0.03) 0.42 (0.07) 3.44 (0.07) 2.77 (0.04) 0.68 (0.08)
France -0.37 (0.06) -0.86 (0.03) 0.49 (0.07) 3.05 (0.08) 2.16 (0.05) 0.90 (0.09)
Germany -0.24 (0.06) -0.45 (0.03) 0.21 (0.07) 3.35 (0.09) 233 (0.06) 1.02 0.11)
Greece -0.38 (0.05) -0.52 (0.04) 0.14 (0.07) 2.84 (0.09) 2.40 (0.05) 0.44 (0.10)
Hungary 0.08 (0.08) -0.43 (0.05) 0.52 (0.10) 3.48 (0.09) 251 (0.06) 0.97 0.11)
Iceland 0.52 (0.07) 0.18 (0.04) 0.34 (0.08) 3.87 (0.08) 3.09 (0.05) 0.78 (0.10)
Ireland -0.52 (0.06) 0.77 (0.04) 0.24 (0.06) 3.15 (0.08) 2.24 (0.06) 0.91 (0.10)
Italy -0.03 (0.04) -0.22 (0.03) 0.19 (0.05) 2.93 (0.06) 2.40 (0.04) 0.53 (0.07)
Japan -0.76 (0.05) -1.02 (0.02) 0.26 (0.05) 3.15 (0.07) 2.64 (0.06) 0.51 (0.09)
Korea -0.22 (0.06) -0.67 (0.04) 0.45 (0.07) 3.40 (0.06) 2.67 (0.04) 0.73 (0.08)
Luxembourg -0.39 (0.08) -0.70 (0.03) 0.31 (0.09) 3.41 (0.10) 2.39 (0.04) 1.02 0.11)
Mexico -0.80 (0.04) -0.85 (0.03) 0.05 (0.05) 1.58 (0.04) 1.49 (0.03) 0.09 (0.05)
Netherlands -0.76 (0.07) -0.84 (0.04) 0.08 (0.09) 2.92 (0.10) 217 (0.06) 0.75 ©.11)
New Zealand -0.58 (0.07) -0.68 (0.04) 0.10 (0.09) 3.52 (0.09) 2.66 (0.05) 0.86 (0.10)
Norway -0.09 (0.06) -0.54 (0.05) 0.46 (0.08) 3.67 (0.09) 2.89 (0.06) 0.77 (0.10)
Poland -0.29 (0.05) -0.61 (0.04) 0.32 (0.06) 2.74 (0.06) 2.20 (0.04) 0.54 (0.07)
Portugal -0.52 (0.05) -0.75 (0.04) 0.22 (0.06) 235 (0.07) 1.98 (0.06) 0.37 (0.10)
Slovak Republic 0.11 (0.06) -0.18 (0.04) 0.29 (0.07) 3.24 (0.07) 2.36 (0.06) 0.88 (0.09)
Spain -0.09 (0.04) -0.44 (0.02) 0.35 (0.05) 3.33 (0.05) 2.46 (0.04) 0.86 (0.06)
Sweden -0.37 (0.07) -0.69 (0.06) 0.32 0.11) 3.62 (0.09) 2.77 (0.06) 0.85 (0.09)
Switzerland -0.54 (0.06) -0.63 (0.03) 0.08 (0.06) 3.29 (0.08) 2.19 (0.04) 1.11 (0.09)
Turkey -0.37 (0.06) -0.66 (0.03) 0.29 (0.07) 2.09 (0.08) 1.70 (0.04) 0.39 (0.09)
United Kingdom -0.53 (0.07) -0.71 (0.03) 0.18 (0.08) 3.22 (0.12) 2.22 (0.04) 1.00 (0.13)
United States -0.35 (0.07) -0.66 (0.05) 0.31 (0.08) 3.09 (0.12) 2.04 (0.08) 1.05 (0.13)
OECD average -0.34 (0.01) -0.61 (0.01) 0.28 (0.01) 3.16 (0.02) 2.38 (0.01) 0.78 (0.02)
£ Argentina -0.55 (0.07) -0.67 (0.03) 0.12 (0.07) 1.93 (0.09) 1.58 (0.04) 0.35 (0.10)
£ Azerbaijan 0.14 (0.08) 0.11 (0.06) 0.03 (0.10) 1.77 (0.08) 1.65 (0.06) 0.13 (0.09)
€ Brazil -0.48 (0.06) -0.40 (0.04) -0.08 (0.08) 1.59 (0.06) 1.53 (0.03) 0.06 (0.07)
Bulgaria 0.15 (0.07) -0.38 (0.04) 0.53 (0.09) 2.79 (0.09) 1.73 (0.05) 1.06 (0.10)
Chile -0.49 (0.06) -0.56 (0.03) 0.07 (0.06) 2.07 (0.10) 1.70 (0.04) 0.37 (0.10)
Colombia -0.43 (0.08) -0.49 (0.05) 0.07 (0.09) 1.68 (0.08) 1.45 (0.06) 0.22 (0.09)
Croatia -0.58 (0.05) -0.85 (0.03) 0.27 (0.06) 2.06 (0.06) 1.63 (0.03) 0.44 (0.07)
Estonia 0.11 (0.06) -0.07 (0.05) 0.18 (0.08) 3.79 (0.09) 2.98 (0.07) 0.81 0.11)
Hong Kong-China -0.66 (0.04) -0.89 (0.03) 0.24 (0.05) 2.20 (0.06) 1.73 (0.04) 0.47 (0.07)
Indonesia -1.05 (0.04) -0.91 (0.04) -0.14 (0.05) 1.94 (0.05) 1.93 (0.05) 0.01 (0.06)
Israel 0.16 (0.07) -0.45 (0.04) 0.29 (0.08) 3.26 (0.12) 2.73 (0.08) 0.53 (0.14)
Jordan -0.59 (0.05) -0.71 (0.03) 0.13 (0.06) 1.79 (0.06) 1.76 (0.04) 0.03 (0.06)
Kyrgyzstan -0.19 (0.05) -0.35 (0.04) 0.16 (0.07) 1.65 (0.06) 1.51 (0.04) 0.13 (0.07)
Latvia 0.24 (0.07) -0.05 (0.05) 0.30 (0.09) 3.55 (0.09) 2.77 (0.08) 0.79 0.11)
Lithuania -0.04 (0.07) -0.48 (0.04) 0.44 (0.07) 2.82 (0.09) 2.13 (0.04) 0.69 (0.09)
Macao-China -0.72 (0.05) -0.90 (0.03) 0.17 (0.05) 2.09 (0.07) 1.95 (0.06) 0.14 (0.09)
Montenegro 0.21 (0.04) -0.20 (0.04) 0.42 (0.06) 2.32 (0.07) 1.87 (0.05) 0.45 (0.09)
Romania 0.43 (0.09) -0.13 (0.06) 0.56 (0.10) 2.64 (0.08) 1.87 (0.05) 0.77 (0.09)
Russian Federation 0.31 (0.05) 0.14 (0.05) 0.17 (0.07) 3.10 (0.07) 2.56 (0.06) 0.54 (0.10)
Serbia -0.05 (0.05) -0.44 (0.04) 0.38 (0.07) 2.32 (0.07) 1.82 (0.05) 0.49 (0.09)
Slovenia -0.05 (0.07) -0.55 (0.04) 0.50 (0.08) 2.87 (0.09) 2.07 (0.04) 0.79 (0.10)
Chinese Taipei -0.21 (0.05) -0.60 (0.02) 0.40 (0.05) 2.72 (0.06) 2.04 (0.04) 0.68 (0.07)
Thailand -0.45 (0.06) -0.44 (0.04) -0.01 (0.07) 1.94 (0.06) 1.77 (0.05) 0.17 (0.08)
Tunisia -0.74 (0.05) -0.91 (0.03) 0.17 (0.07) 1.52 (0.06) 1.47 (0.04) 0.05 (0.07)
Uruguay -0.28 (0.07) -0.64 (0.04) 0.36 (0.09) 217 (0.09) 1.74 (0.06) 0.43 0.11)

Note: Values that are statistically different are indicated in bold.
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ANNEX A1

[Part 3/3]

Table A1.3 Differences in the components of the economic, social and cultural status index

Parental occupation

Parental education

Resilient students

Disadvantaged low

Difference in the

Resilient students

Disadvantaged low

Difference in the

achievers mean index between achievers mean index between
resilient students and resilient students and
disadvantaged low disadvantaged low
achievers achievers

Mean S.E. Mean S.E. Dif S.E. Mean S.E. Mean S.E. Dif S.E.

8 Australia 38.40 (0.41) 35.67 (0.27) 2.72 (0.50) 11.78 (0.08) 11.40 (0.06) 0.39 (0.10)
O Austria 33.68 (0.80) 32.64 (0.35) 1.04 (0.89) 12.34 (0.10) 11.72 (0.23) 0.62 (0.25)
Belgium 34.51 (0.53) 33.17 (0.42) 1.34 (0.67) 11.90 (0.10) 10.94 (0.15) 0.95 (0.17)
Canada 40.51 (0.46) 37.58 (0.36) 2.93 (0.61) 12.77 0.11) 12.41 (0.09) 0.36 (0.14)
Czech Republic 36.56 (0.55) 34.85 (0.37) 1.71 (0.60) 11.91 ©.11) 11.81 (0.10) 0.10 (0.15)
Denmark 34.53 (0.80) 33.01 (0.38) 1.52 (0.84) 12.30 (0.15) 11.39 (0.13) 0.91 (0.20)
Finland 33.32 (0.59) 33.08 (0.43) 0.24 (0.76) 12.82 (0.16) 12.28 (0.12) 0.54 (0.20)
France 33.46 0.77) 32.76 (0.44) 0.70 (0.90) 10.31 (0.23) 10.18 (0.14) 0.14 (0.26)
Germany 34.75 (0.73) 34.04 (0.33) 0.71 (0.81) 12.48 (0.15) 10.94 (0.18) 1.54 (0.25)
Greece 33.33 (0.78) 32.11 (0.35) 1.22 (0.83) 10.72 (0.16) 9.73 (0.13) 0.99 (0.20)
Hungary 35.30 (0.73) 33.84 (0.36) 1.45 (0.83) 11.04 (0.11) 10.26 (0.08) 0.78 (0.14)
Iceland 37.48 (0.81) 37.97 0.51) -0.49 (0.96) 12.95 (0.18) 12.00 (0.14) 0.94 (0.24)
Ireland 33.58 (0.70) 33.52 (0.39) 0.06 (0.81) 11.20 (0.14) 10.85 (0.11) 0.35 (0.18)
Italy 33.82 (0.46) 32.21 (0.36) 1.61 (0.59) 9.24 0.11) 8.91 (0.09) 0.33 (0.15)
Japan 39.19 (0.48) 38.84 (0.34) 0.35 (0.62) 12.68 (0.09) 12.02 (0.06) 0.66 (0.10)
Korea 37.56 (0.69) 39.17 (0.41) -1.60 (0.75) 11.27 0.12) 10.96 (0.10) 0.31 (0.15)
Luxembourg 35.96 (1.09) 30.98 (0.32) 4.98 (1.16) 9.01 (0.32) 7.92 (0.16) 1.09 (0.36)
Mexico 26.38 (0.39) 26.17 (0.48) 0.22 (0.60) 6.40 (0.15) 5.75 (0.12) 0.65 (0.20)
Netherlands 39.02 (0.73) 35.31 (0.50) 3.71 (0.89) 11.37 (0.12) 10.89 (0.16) 0.48 (0.21)
New Zealand 37.40 (0.84) 35.86 (0.44) 1.54 (1.01) 11.32 (0.15) 10.87 0.11) 0.45 (0.20)
Norway 39.33 (0.59) 38.61 (0.44) 0.72 (0.73) 12.61 (0.15) 12.31 0.11) 0.30 (0.16)
Poland 30.97 (0.52) 31.03 (0.37) -0.07 (0.58) 11.18 (0.07) 10.72 (0.06) 0.47 (0.08)
Portugal 30.17 (0.52) 28.56 (0.33) 1.61 (0.53) 456 (0.13) 4.45 (0.08) 0.11 (0.16)
Slovak Republic 34.46 (0.50) 31.74 (0.49) 2.72 (0.66) 11.88 (0.06) 11.48 (0.14) 0.40 (0.16)
Spain 31.52 (0.51) 30.99 0.31) 0.52 (0.63) 7.26 (0.18) 6.51 (0.10) 0.75 (0.20)
Sweden 37.68 0.61) 35.04 (0.42) 2.64 (0.74) 12.12 (0.16) 11.84 (0.15) 0.28 (0.24)
Switzerland 35.44 (0.63) 34.21 (0.32) 1.23 (0.65) 11.21 (0.15) 10.09 0.11) 1.12 0.17)
Turkey 26.95 (0.82) 28.49 (0.63) -1.54 (0.98) 5.52 (0.12) 5.61 (0.15) -0.09 (0.20)
United Kingdom 38.76 (0.87) 34.34 (0.36) 4.41 (0.81) 12.35 (0.09) 11.90 (0.12) 0.45 (0.16)
United States 36.66 (0.79) 34.92 (0.42) 1.74 (0.93) 12.08 (0.13) 11.38 (0.20) 0.70 (0.22)
OECD average 35.15 (0.13) 33.65 (0.09) 1.51 (0.14) 10.95 (0.04) 10.29 (0.04) 0.66 (0.05)
£ Argentina 33.21 (0.69) 31.85 (0.54) 1.35 (0.93) 7.51 (0.23) 7.11 (0.18) 0.40 (0.29)
£ Azerbaijan 31.11 (0.79) 31.39 (0.60) -0.28 (0.87) 11.26 (0.10) 11.00 ©.11) 0.25 (0.14)
£ Brazil 26.12 (0.98) 24.49 (0.53) 1.63 (1.10) 5.31 (0.18) 4.94 (0.09) 0.37 (0.21)
Bulgaria 33.44 (0.58) 32.06 (0.34) 1.38 (0.67) 11.62 (0.12) 10.87 (0.13) 0.75 (0.17)
Chile 26.13 (0.67) 26.55 (0.52) -0.42 (0.81) 8.45 (0.30) 7.80 0.11) 0.65 (0.32)
Colombia 28.73 (1.27) 28.12 (0.66) 0.62 (1.50) 5.98 (0.40) 5.80 (0.16) 0.17 (0.46)
Croatia 34.85 (0.54) 33.43 (0.36) 1.43 (0.59) 11.48 (0.10) 11.23 (0.10) 0.25 (0.15)
Estonia 34.84 (0.59) 33.52 (0.38) 1.33 (0.68) 12.15 (0.07) 12.28 (0.09) -0.13 (0.12)
Hong Kong-China 31.90 (0.53) 30.95 (0.38) 0.94 (0.60) 7.50 (0.12) 7.22 (0.11) 0.28 (0.15)
Indonesia 25.28 (0.73) 25.48 (0.53) -0.20 (0.84) 6.09 (0.16) 6.08 (0.10) 0.02 (0.19)
Israel 37.70 (1.17) 36.95 (0.71) 0.76 (1.34) 12.50 (0.21) 11.65 (0.14) 0.85 (0.23)
Jordan 33.86 (0.85) 33.68 (0.68) 0.18 (1.07) 9.97 (0.24) 8.90 (0.23) 1.08 0.31)
Kyrgyzstan 32.62 (0.55) 31.20 (0.48) 1.42 (0.75) 11.36 (0.14) 11.27 (0.12) 0.09 0.17)
Latvia 33.31 (0.72) 32.85 (0.47) 0.46 (0.69) 11.05 (0.09) 11.05 0.11) -0.00 (0.13)
Lithuania 34.08 (0.66) 32.09 (0.34) 1.99 (0.81) 11.41 (0.09) 11.50 (0.07) -0.09 (0.12)
Macao-China 30.81 (0.48) 30.47 (0.42) 0.35 (0.61) 7.16 (0.14) 6.82 0.11) 0.33 0.17)
Montenegro 36.99 (0.74) 34.21 (0.45) 2.78 (0.90) 11.51 (0.12) 11.16 0.11) 0.34 (0.17)
Romania 31.34 (0.77) 29.36 (0.93) 1.98 (1.17) 12.34 (0.12) 11.24 (0.21) 1.10 (0.25)
Russian Federation | 3434 (0.62) 33.56 (0.38) 0.79 (0.83) 12.18 (0.07) 12.13 (0.05) 0.05 (0.09)
Serbia 35.59 (0.78) 34.02 0.51) 1.56 (0.89) 10.95 (0.09) 10.70 (0.08) 0.25 (0.10)
Slovenia 34.92 (0.56) 34.95 (0.34) -0.02 (0.66) 10.89 (0.12) 10.50 (0.10) 0.38 0.17)
Chinese Taipei 33.17 (0.36) 33.05 (0.39) 0.12 (0.55) 10.48 (0.10) 9.94 (0.10) 0.54 (0.15)
Thailand 24.44 (0.34) 24.14 (0.25) 0.30 (0.42) 5.91 (0.12) 5.82 (0.09) 0.08 (0.15)
Tunisia 23.29 (0.42) 23.42 (0.37) -0.13 (0.50) 6.25 (0.19) 6.29 (0.13) -0.05 (0.22)
Uruguay 30.97 (0.73) 29.09 (0.53) 1.88 (0.86) 8.22 (0.23) 7.49 (0.15) 0.72 (0.26)

Note: Values that are statistically different are indicated in bold.
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ANNEX A1

Performance in PISA science, system average, resilient and disadvantaged
Table A1.4 low achievers

Performance in PISA Science Scale
All students Disadvantaged low achievers Resilient students
Mean score S.E Mean score S.E Mean score S.E
8 Australia 528 (2.2) 414 (3.6) 615 (6.4)
s Austria 511 (3.9) 392 (5.8) 604 (5.5)
Belgium 512 (2.5) 394 4.1) 602 (5.0
Canada 536 (1.9 430 (4.0) 619 (6.3)
Czech Republic 513 (3.5) 402 (5.0) 595 (6.9)
Denmark 497 (3.1) 391 (4.5) 579 (6.1)
Finland 564 (2.0) 469 (4.2) 642 (6.1)
France 497 (3.3) 379 (4.3) 582 (7.1)
Germany 518 (3.7) 402 (4.7) 603 (6.5)
Greece 474 (3.2) 368 (4.7) 551 (6.7)
Hungary 504 (2.6) 402 (3.5) 577 (6.9)
Iceland 492 (1.7) 386 (4.3) 579 (6.3)
Ireland 509 (3.2) 402 (4.7) 594 6.2)
Italy 476 (2.0) 370 (3.7) 562 (5.0)
Japan 533 (3.4) 418 (5.0) 619 (6.9)
Korea 522 (3.4) 422 (5.5) 602 (6.3)
Luxembourg 487 (1.0) 372 (3.1 571 (6.1)
Mexico 410 (2.7) 325 (4.9) 474 (6.9
Netherlands 526 (2.6) 413 (4.2) 611 (6.3)
New Zealand 533 (2.6) 407 (4.2) 626 (6.6)
Norway 489 (2.7) 387 (4.9) 575 (6.6)
Poland 498 (2.3) 398 (4.0) 580 6.1)
Portugal 475 (3.0 377 (4.0) 553 (5.7)
Slovak Republic 489 (2.6) 380 (4.9) 570 (6.3)
Spain 489 (2.6) 386 (4.0) 570 (5.4)
Sweden 505 (2.4) 400 (4.1) 586 (6.6)
Switzerland 512 (3.2) 395 (3.6) 599 (6.3)
Turkey 424 (3.8) 339 (6.2) 487 (6.6)
United Kingdom 518 (2.2) 399 (4.0 612 (6.0)
United States 490 (4.2) 370 (4.5) 583 (7.4)
OECD average 501 (0.5) 393 (0.8) 584 (1.2)
g Argentina 392 (6.0) 282 (7.0) 469 (9.0)
£ Azerbaijan 383 (2.8) 332 (5.8) 436 (8.7)
&£ Brazil 391 (2.8) 299 (6.1) 458 (8.2)
Bulgaria 435 6.1) 316 6.1) 529 (7.2)
Chile 438 (4.4) 340 (5.0) 510 (7.9)
Colombia 388 (3.4) 302 (6.3) 453 (8.6)
Croatia 493 (2.4) 400 (4.2) 566 (5.6)
Estonia 532 (2.5) 439 4.2) 607 (6.3)
Hong Kong-China 542 (2.4) 438 (4.6) 628 (5.5)
Indonesia 393 (5.7) 328 (5.8) 450 9.4)
Israel 457 (3.7) 339 6.1) 558 (7.8)
Jordan 423 (2.8) 333 (5.3) 495 (7.3)
Kyrgyzstan 322 (2.9) 243 (8.3) 380 (9.8)
Latvia 490 (2.9) 397 (4.9) 564 (6.8)
Lithuania 488 (2.8) 385 (3.5) 569 (6.1)
Macao-China 511 (1.1 428 (4.6) 585 (5.9
Montenegro 412 (1.1) 329 (4.4) 484 (6.2)
Romania 418 4.2) 332 (4.9 489 (7.4)
Russian Federation 480 (3.7) 384 (5.2) 557 (7.1)
Serbia 436 (3.0 343 (5.2) 511 (6.4)
Slovenia 519 (1.1) 407 (3.6) 605 (6.8)
Chinese Taipei 533 (3.6) 424 (3.7) 616 (6.3)
Thailand 421 (2.1) 346 (6.1) 480 (6.8)
Tunisia 386 (2.9) 307 (6.8) 452 (7.8)
Uruguay 429 (2.7) 327 (5.0) 505 (7.1)
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ANNEX A1

Percentagle of resilient students and disadvantaged low achievers above and below
Table A1.5 the basiclevel of proficiency

Proficiency in science
Resilient students Disadvantaged low achievers
From Level 2 to From Level 4 to From Level 2 to From Level 4 to
Below Level 2 Level 3 Level 6 Below Level 2 Level 3 Level 6
% S.E. % S.E. % S.E. % S.E. % S.E. % S.E.
8 Australia 0.0 (0.0) 225 (1.4) 77.5 (1.4) 34.3 (1.4) 64.7 (1.4) 1.0 (0.3)
8 Austria 0.0 (0.0 27.9 (2.4) 72.1 (2.4) 47.3 (3.5) 52.6 (3.5) 0.0 (0.0
Belgium 0.0 (0.0) 27.0 (2.3) 73.0 (2.3) 47.3 (2.3) 52.5 (2.2) 0.1 (0.1)
Canada 0.0 (0.0) 17.3 (2.1) 82.7 2.1 25.8 (1.4) 72.3 (1.4) 1.9 (0.5)
Czech Republic 0.0 (0.0) 35.2 (2.9) 64.8 2.9) 41.4 (2.5) 58.5 (2.5) 0.0 (0.0)
Denmark 0.0 (0.0) 51.2 (3.0) 48.7 (3.0) 48.7 (2.5) 51.3 (2.5) 0.0 (0.0)
Finland 0.0 (0.0) 6.1 (1.3) 93.9 (1.3) 11.3 (1.4) 81.8 (2.1) 7.0 (1.3)
France 0.0 (0.0) 47.3 (3.7) 52.7 3.7) 55.3 (2.4) 44.7 (2.4) 0.0 (0.0)
Germany 0.0 (0.0) 28.5 (2.8) 71.5 (2.8) 41.6 (3.0) 58.2 (2.9) 0.0 (0.0)
Greece 0.0 (0.0) 72.6 (2.7) 27.3 (2.7) 61.4 (2.3) 38.5 (2.2) 0.0 (0.0)
Hungary 0.0 (0.0) 48.8 (3.4) 51.2 (3.4) 42.2 (2.2) 57.6 (2.2) 0.0 (0.0)
Iceland 0.0 (0.0 50.8 4.1) 49.1 (4.0 49.3 (2.2) 50.6 (2.2) 0.0 (0.0
Ireland 0.0 (0.0) 38.1 (2.5) 61.9 (2.5) 40.1 (2.9) 59.6 (2.9) 0.3 (0.2)
Italy 0.0 (0.0 65.1 (1.7) 34.8 (1.7) 62.5 (1.7) 37.5 (1.7) 0.0 (0.0
Japan 0.0 (0.0) 18.3 (2.8) 81.7 (2.8) 323 (2.6) 66.2 (2.6) 1.5 (0.4)
Korea 0.0 (0.0 28.3 (1.9) 71.7 (1.9 28.9 (3.1 69.9 (3.0) 1.2 (0.4)
Luxembourg 0.0 (0.0) 57.4 (3.4) 42.5 (3.4) 61.5 (1.8) 38.5 (1.8) 0.0 0.0)
Mexico 14.1 (1.7) 83.8 (1.6) 2.0 (0.6) 93.3 (0.9) 6.7 (0.9) 0.0 (0.0)
Netherlands 0.0 (0.0) 213 (3.0) 78.7 (3.0) 36.8 (3.0) 62.9 (3.0) 0.3 0.2)
New Zealand 0.0 (0.0) 15.3 (2.6) 84.7 (2.6) 37.8 (2.2) 61.5 (2.3) 0.6 (0.4)
Norway 0.0 (0.0 56.8 (2.8) 43.2 (2.8) 49.2 (2.2) 50.7 (2.2) 0.0 (0.0
Poland 0.0 (0.0) 49.6 (2.7) 50.4 (2.7) 44.5 (2.2) 55.5 (2.2) 0.0 (0.0)
Portugal 0.0 (0.0 71.4 2.7) 28.5 2.7) 60.8 (2.0) 39.2 (2.0) 0.0 (0.0
Slovak Republic 0.0 (0.0) 56.8 (3.5) 43.2 (3.5) 54.9 (2.2) 45.0 (2.3) 0.0 0.0
Spain 0.0 (0.0) 58.4 (2.1) 41.6 2.1) 49.6 (1.8) 50.4 (1.8) 0.0 (0.0)
Sweden 0.0 (0.0) 43.6 (3.0) 56.3 (3.0 42.0 (2.0) 57.9 (2.0) 0.0 (0.0)
Switzerland 0.0 (0.0) 32.7 (2.3) 67.3 2.3) 45.7 (1.7) 54.3 (1.7) 0.1 (0.1)
Turkey 8.1 (1.4) 87.3 (1.8) 4.6 (1.2) 87.6 (2.0) 12.4 (2.0) 0.0 (0.0
United Kingdom 0.0 (0.0) 24.2 (2.3) 75.8 (2.3) 42.6 (1.9) 57.2 (1.9) 0.3 0.2)
United States 0.0 (0.0) 50.3 (3.4) 49.6 (3.5) 62.7 (2.7) 37.3 (2.7) 0.0 (0.0)
OECD average 0.7 0.1) 43.1 (0.5) 56.1 (0.5) 48.0 (0.4) 51.5 0.4) 0.5 0.1)
g Argentina 20.8 (3.0) 76.2 (3.2) 3.0 (1.2) 96.8 (0.6) 3.2 (0.6) 0.0 0.0)
,,‘_,C_ Azerbaijan 51.0 (4.2) 48.3 (3.9) 0.7 (0.6) 97.5 (0.8) 2.5 (0.8) 0.0 (0.0)
& Brazil 27.5 (4.5) 70.4 (4.3) 2.0 (0.8) 97.2 0.7) 2.8 (0.7) 0.0 (0.0)
Bulgaria 2.8 (1.1) 79.0 (3.6) 18.2 3.1) 91.2 (1.4) 8.8 (1.4) 0.0 (0.0)
Chile 4.1 (1.5) 86.0 (3.0 10.0 (2.6) 85.4 (1.8) 14.6 (1.8) 0.0 (0.0
Colombia 30.0 (3.9) 68.7 3.9) 1.3 0.9) 96.6 0.9) 3.4 (0.9) 0.0 (0.0)
Croatia 0.0 (0.0) 61.4 (2.3) 38.6 2.4) 42.5 (2.0) 57.5 (2.0) 0.0 (0.0)
Estonia 0.0 (0.0) 24.8 (3.7) 75.2 (3.7) 20.0 (2.0) 78.8 (2.0) 1.2 (0.6)
Hong Kong-China 0.0 (0.0) 11.6 (2.3) 88.4 2.3) 23.2 2.3) 73.8 (2.6) 3.1 0.9)
Indonesia 30.7 (2.8) 68.1 (2.8) 1.2 (1.3) 96.3 0.8) 3.7 (0.8) 0.0 (0.0
Israel 1.4 (0.8) 64.7 (3.6) 339 (3.5) 79.6 (2.4) 20.3 (2.5) 0.0 (0.0)
Jordan 71 (1.5) 86.5 (2.2) 6.4 (1.6) 87.8 (1.3) 12.2 (1.3) 0.0 (0.0
Kyrgyzstan 85.2 (2.1) 14.7 (2.1) 0.2 0.2) 99.8 0.2) 0.2 0.2) 0.0 (0.0)
Latvia 0.0 (0.0 64.0 (3.3) 35.9 (3.4) 43.4 (2.8) 56.4 (2.8) 0.0 (0.0
Lithuania 0.0 (0.0) 59.1 (3.2) 40.9 (3.2) 55.4 (2.2) 44.6 (2.1) 0.0 0.0)
Macao-China 0.0 (0.0) 44.6 (3.1) 55.4 3.1 243 (2.3) 75.3 (2.3) 0.0 (0.0)
Montenegro 11.3 (1.6) 84.7 (2.2) 4.0 (1.3) 92.7 (1.1) 7.3 (1.1) 0.0 (0.0)
Romania 8.6 (2.2) 87.4 (2.2) 4.0 (1.6) 90.3 (1.7) 9.7 (1.7) 0.0 (0.0)
Russian Federation 0.0 (0.0) 68.7 (3.1) 31.2 3.1 52.3 (2.0) 47.6 (2.0) 0.0 (0.0
Serbia 2.7 (0.8) 87.1 (1.9) 10.3 (1.9) 82.9 (1.8) 171 (1.8) 0.0 (0.0)
Slovenia 0.0 (0.0) 29.5 (2.9) 70.5 2.9 38.9 2.1) 60.8 (2.0) 0.3 (0.3)
Chinese Taipei 0.0 (0.0) 17.4 (1.9) 82.6 (1.9) 31.5 (2.3) 67.4 (2.2) 1.1 (0.5)
Thailand 9.6 (1.6) 87.8 (1.7) 2.6 (0.9) 85.8 (1.5) 14.2 (1.5) 0.0 (0.0)
Tunisia 31.6 (2.4) 67.3 (2.5) 1.1 (0.6) 96.7 (0.9) 33 (0.9) 0.0 (0.0)
Uruguay 4.1 (1.5) 88.6 (2.1) 7.3 (1.6) 87.5 (1.8) 12.5 (1.8) 0.0 (0.0)
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Table A1.6 Overlap of student resilience by subject

Students who are resilient in science
Resilient maicdlir;:ﬁ,i'rlréathematlcs Res"'let:'atti:'e's:;%";;e and Resilient in science and reading Resilient only in science

% S.E. % S.E. % S.E. % S.E.

8 Australia 54.4 (2.3) 16.4 (2.8) 14.9 (1.8) 14.2 (2.0)
8 Austria 57.1 (3.9 17.1 (3.4) 149 (3.1 109 (2.2)
Belgium 59.0 (3.5) 16.5 (2.3) 13.2 (2.5) 11.2 (2.2)
Canada 49.4 (2.4) 20.7 (2.6) 14.5 (2.0 15.4 2.1
Czech Republic 52.4 (6.0) 18.1 (3.5) 16.4 (3.4) 13.1 (3.4)
Denmark 56.0 (3.5) 17.7 (3.0 153 (3.2) 11.0 (3.0)
Finland 47.0 (3.2) 20.7 (3.0 17.6 (2.3) 14.7 (2.8)
France 46.5 (4.7) 22.8 4.1 16.2 (3.4) 14.5 (2.9)
Germany 53.8 (3.5) 15.9 (3.3) 17.1 (3.1) 133 (3.2)
Greece 45.8 (6.0) 16.4 (3.4) 21.7 (3.9) 16.2 (3.9)
Hungary 47.7 (4.7) 20.3 4.1) 16.4 (3.7) 15.6 (3.2)
Iceland 56.8 4.1 14.1 (3.7) 13.0 (3.4) 16.1 (2.9)
Ireland 53.0 (4.5) 15.4 (2.8) 16.4 (2.7) 15.2 (3.3)
Italy 50.7 (2.7) 21.2 (1.9) 13.4 (2.3) 14.7 (2.0)
Japan 48.0 (3.5) 15.9 (3.5) 18.7 (2.5) 17.5 (2.6)
Korea 53.4 4.1) 15.3 2.7) 18.3 (3.7) 13.1 (2.1)
Luxembourg 52.7 (5.2) 19.5 (4.6) 15.4 (3.7) 12.4 (2.9)
Mexico 441 (3.4) 21.9 (3.2) 14.8 (2.4) 19.2 (3.5)
Netherlands 59.3 (5.1) 16.8 (3.6) 13.4 (3.3) 10.5 (3.4)
New Zealand 53.4 3.7) 21.7 (3.7) 13.9 (2.6) 11.0 (2.4)
Norway 53.2 (4.9) 20.0 (3.6) 13.6 (3.9) 13.2 (3.8)
Poland 53.4 (3.0) 18.3 (2.8) 14.0 (2.8) 14.3 (2.5)
Portugal 52.8 (3.4) 21.2 (2.8) 12.6 (2.6) 13.5 (2.8)
Slovak Republic 53.4 (3.8) 16.6 (3.2) 16.9 (2.8) 13.1 (2.9)
Spain 53.2 (3.0) 19.7 (3.0 14.7 (1.9) 12.4 2.1)
Sweden 51.5 (4.7) 16.8 (3.0) 16.0 (2.7) 15.6 (2.9)
Switzerland 56.4 (3.4) 16.7 (2.9) 15.1 (3.4) 11.8 (2.3)
Turkey 44.5 (3.7) 21.0 (3.6) 16.6 (2.9) 18.0 (4.0)
United Kingdom 54.4 (3.3) 17.3 (2.4) 14.0 (2.3) 14.3 (2.3)
United States m m m m m m m m
OECD average 52.2 0.7) 18.3 (0.6) 15.5 (0.6) 14.0 (0.5)
£ Argentina 32.0 (4.2) 213 (5.5) 21.3 (4.0) 25.4 (5.2)
é Azerbaijan 39.5 (5.4) 28.0 4.1 13.6 (3.0) 18.9 (4.5)
£ Brazil 39.4 (3.7) 19.6 (2.9) 14.9 (2.8) 26.1 (3.8)
Bulgaria 46.9 (4.2) 17.4 (3.5) 15.3 (3.0) 20.5 (4.6)
Chile 41.3 (4.6) 18.1 (3.0) 16.4 (2.9) 24.2 (4.4)
Colombia 26.7 (4.9) 18.2 (4.3) 20.3 (3.5) 34.7 (4.6)
Croatia 53.1 (4.2) 19.4 (2.9) 14.1 (2.9) 13.4 2.7)
Estonia 52.8 (3.7) 14.9 (2.5) 15.5 (2.9 16.9 (3.3)
Hong Kong-China 55.9 (3.9) 20.1 (2.3) 12.6 (2.2) 11.5 (2.8)
Indonesia 47.2 (5.3) 16.3 (3.2) 12.2 (2.4) 243 (4.4)
Israel 49.2 (4.9) 19.2 (3.5) 14.6 (3.5) 16.9 (3.7)
Jordan 37.5 (3.8) 19.2 (2.6) 229 (3.3) 20.4 2.7)
Kyrgyzstan 29.5 (3.4) 20.2 (3.5) 17.9 (3.1) 323 (3.2)
Latvia 47.0 (5.0) 19.1 (4.2) 18.2 (3.3) 15.7 3.1
Lithuania 51.7 (3.5) 18.1 (3.2) 171 (3.0) 13.1 (3.3)
Macao-China 48.4 4.4) 22.8 (3.3) 14.7 (2.9) 14.2 2.9
Montenegro 55.1 (3.2) 12.7 (2.7) 19.5 (3.0) 12.7 (2.7)
Romania 53.0 6.1) 18.3 (4.3) 13.0 (3.4) 15.7 (4.0)
Russian Federation 41.4 (3.4) 20.5 (3.4) 17.8 (3.5) 20.3 (3.0
Serbia 48.4 (3.9 20.3 3.0 15.4 2.9 15.9 (3.0)
Slovenia 52.2 (4.8) 16.8 (3.5) 18.8 (4.2) 12.3 (2.6)
Chinese Taipei 50.9 (3.3) 222 (3.0 12.7 (1.8) 14.1 (1.8)
Thailand 40.9 (3.8) 19.6 (3.1) 17.1 (2.6) 22.4 (3.0)
Tunisia 35.0 (3.6) 15.2 (3.4) 223 (4.9) 27.5 (2.9)
Uruguay 34.3 (4.1) 19.2 (4.7) 21.1 (3.5) 25.4 (3.5)
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Table A1.6 Overlap of student resilience by subject
Students who are resilient in mathematics Students who are resilient in reading
Resilient e P Resilient e e
jnscence | JCllivin | scenceand |Reslentonlyin inscience, | SN | ST Resientony i
and reading t tics t tic and reading mathematics reading

% S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E.

8 Australia 54.5 (2.3) 10.0 (1.7) 16.5 (2.8) 19.0 2.1) 54.1 (2.4) 9.9 (1.6) 14.9 (1.7) 211 2.1)
5 Austria 54.2 (4.6) 8.4 (2.0) 16.2 3.1 21.2 (4.3) 53.7 (4.2) 8.4 (1.9) 14.1 3.1 23.8 3.9
Belgium 58.6 (3.0) 8.1 (1.7) 16.6 (2.3) 16.8 (2.5) 54.3 (3.3) 7.5 (1.5) 12.0 (2.6) 26.2 (2.9)
Canada 46.9 (2.3) 10.5 (1.5) 19.7 (2.6) 23.0 (2.4) 49.4 (2.2) 11.0 (1.5) 14.7 (1.9) 24.9 (2.5)
Czech Republic 51.3 (4.8) 10.8 | (3.5 17.6 (3.4) | 203 (3.3) | 46.2 4.9 9.7 | (3.1) 14.4 (3.00 | 29.7 | 3.2)
Denmark 54.9 (3.6) 9.2 (1.9) 17.4 (2.8) 18.5 (2.7) 50.7 (3.5) 8.5 (1.8) 13.7 (3.2) 271 (3.9
Finland 50.8 (3.3) 8.3 (2.0) 22.6 2.9 18.3 (2.3) 47 .4 (3.4) 7.7 (1.9) 17.7 (2.4) 27.2 (3.4)
France 45.4 (4.1) 8.8 (2.4) 22.2 (4.7) 235 (3.5) 411 3.9 8.0 (2.2) 14.4 (3.3) 36.5 (4.3)
Germany 54.8 (3.9) 12.8 (2.6) 16.3 (3.3) 16.1 (3.7) 45.8 (3.3) 10.7 (2.2) 14.7 (2.6) 28.8 (3.2)
Greece 44.9 (4.6) 121 (2.3) 16.1 (4.0) 26.9 (3.0) 39.4 (4.2) 10.6 (2.0) 19.1 (3.9) 30.9 (3.5)
Hungary 48.4 (5.7) 8.1 (3.1 20.7 (3.9) 22.8 (5.9) 44.6 (5.1) 7.4 (2.9) 15.3 (3.9 32.7 (6.8)
Iceland 58.3 (4.8) 10.7 (2.5) 146 | 3.9 16.5 (3.5) | 52.7 (4.6) 9.7 (2.3) 12.2 (2.9) | 25.4 (3.2)
Ireland 53.3 (4.0) 10.5 (3.2) 15.6 (2.8) 20.6 (3.0) 53.3 (4.1) 10.5 (3.0) 16.7 (2.9) 19.5 (3.3)
Italy 47.6 (2.5) 9.2 (1.5) 20.0 (1.9) 23.1 (2.2) 47.2 (3.0) 9.1 (1.5) 12.5 2.1) 31.1 (3.1)
Japan 53.1 (4.3) 9.8 (2.3) 17.7 (3.9) 19.4 (2.9) 48.1 (3.0) 8.9 (2.3) 18.6 (2.5) 24.4 (3.6)
Korea 56.6 (3.8) 8.6 (2.3) 16.3 (2.9) 18.5 2.7) 50.1 (4.0) 7.6 (1.9 17.1 (3.5) 253 (2.9
Luxembourg 49.2 (4.3) 10.5 (2.8) 18.2 (4.8) | 22.1 (4.8) 52.1 4.9 1.1 (2.8) 15.1 (3.8) | 21.7 (3.1)
Mexico 40.1 (3.9 12.5 (1.8) 19.9 (2.8) 27.5 3.1 39.3 3.1 12.3 2.1 13.2 (2.3) 353 4.1)
Netherlands 57.6 (4.2) 11.3 2.1) 16.1 (3.6) 15.0 | (2.3) 56.0 (4.3) 11.0 | (1.9) 12.6 | (3.4) 20.4 (3.0)
New Zealand 52.4 (4.3) 7.3 (1.9) 21.2 (3.7) 19.1 2.9 53.2 (3.6) 7.4 (2.0 14.0 (2.5) 25.5 2.9
Norway 51.7 (4.2) 11.0 (2.1) 19.5 (3.7) 17.8 (3.2) 51.1 (4.7) 10.9 (2.3) 12.9 (3.8) 25.1 (5.2)
Poland 55.1 (3.4) 7.9 (1.9) 19.0 (2.8) 18.0 2.7) 523 (3.0) 7.6 (2.0 13.9 (2.8) 26.3 (3.3)
Portugal 50.8 (3.5) 7.1 3.4) | 203 (2.6) | 21.8 | (4.0 55.6 (3.7) 7.7 3.7) 13.1 (2.6) 23.6 (3.9)
Slovak Republic 52.5 (3.8) 11.0 (2.8) 16.5 (3.5) 20.0 (3.9) 48.2 (3.7) 10.1 2.7) 15.2 (2.4) 26.4 3.1)
Spain 50.0 (3.1) 11.8 (2.2) 18.5 (2.7) 19.8 (2.4) 47.2 (2.5) 11.1 2.1) 13.1 (1.8) 28.7 (2.2)
Sweden 53.5 (4.9) 10.7 (2.5) 17.5 (3.3) 18.3 (3.4) 49.7 (4.8) 9.9 (2.4) 15.6 (2.7) 24.8 (4.1)
Switzerland 50.5 (3.5) 11.4 (2.2) 15.0 (2.5) 23.1 (3.0 51.7 (3.0) 11.6 (2.3) 14.0 (3.2) 22.6 (3.1)
Turkey 44.2 (4.9) 9.5 (2.4) 21.0 | (3.1) | 253 (4.8) | 411 (3.6) 8.9 (2.1) 15.3 (2.6) | 34.7 | (3.8)
United Kingdom 53.2 (3.0) 9.8 (1.9) 16.8 (2.5) 20.2 (3.6) 51.2 (3.3) 9.5 (1.7) 13.2 (2.1) 26.1 (2.9)
United States m m m m m m m m m m m m m m m m
OECD average 52.2 0.7) 10.6 | (0.4) 18.1 (0.6) | 204 | (0.6) | 47.9 0.7) 9.3 (0.4) 143 (0.5) | 285 (0.6)
§ Argentina 30.7 | (3.8) 16.0 (3.4) | 203 (5.0 33.0 (4.5) | 26.5 (3.6) 13.8 (2.8) 17.8 (3.4) | 42.0 | (5.5
g Azerbaijan 31.3 (4.8) 8.3 (2.4) 22.4 (3.5) 37.9 (4.9 43.6 (6.0 11.6 (3.0 15.2 3.1 29.6 (5.3)
€ Brazil 40.9 | (4.2) 13.2 (3.3) | 20.3 (3.3) 25.6 (2.8) | 36.1 3.7) 11.7 (3.1) 13.6 | 2.7) | 38.7 (4.4)
Bulgaria 45.1 (3.9) 9.5 (2.4) 16.6 (3.4) 28.9 (4.2) 44.7 (4.8) 9.4 (2.2) 14.3 (2.5) 31.7 (4.2)
Chile 44.6 | (4.1) 10.3 (2.8) 19.5 (3.3) | 25.7 (4.2) | 36.8 | (3.5) 8.5 (2.5) 14.8 | (3.00 | 40.0 (4.2)
Colombia 27.7 (6.4) 16.2 (6.2) 19.2 (4.0) 36.9 (6.5) 25.7 (5.6) 14.9 (5.2) 20.0 (3.9) 39.4 (4.9)
Croatia 51.0 (4.1) 9.5 (1.9) 19.0 (3.0 20.5 (3.0) 52.9 (3.8) 9.9 (2.0 14.2 (2.6) 23.0 (2.7)
Estonia 58.2 (4.0) 8.4 (2.5) 16.5 (2.9) 16.8 (3.6) 50.8 (4.6) 7.4 (2.4) 15.0 (2.8) 26.8 (5.0)
Hong Kong-China 55.2 (3.1) 9.1 (2.0 19.9 (2.3) 15.8 (3.0) 55.2 (3.5) 9.0 (1.9) 12.4 (2.3) 233 (2.9)
Indonesia 47.6 (5.7) 13.3 3.1) 16.5 (3.1) | 22.6 (4.0) | 48.0 (5.3) 13.4 3.1 12.4 (2.5) 26.2 (4.0)
Israel 47.0 (4.4) 11.6 (3.0) 18.6 (3.2) 22.7 (3.3) 44.8 (3.9) 11.1 (3.0) 13.7 (3.5) 30.4 (4.4)
Jordan 39.0 (3.0) 11.4 (2.8) 203 (3.0) 29.3 4.1) 34.8 (3.8) 10.1 (2.3) 21.4 (3.0) 33.7 3.1
Kyrgyzstan 323 (3.8) 14.7 (2.8) 223 (3.5) 30.6 3.7) 31.4 (3.4) 14.3 (2.6) 19.1 (3.2) 35.1 (4.4)
Latvia 50.4 (5.7) 9.8 (2.4) 20.6 (4.3) 19.3 (3.8) 45.3 (4.3) 8.8 (2.2) 17.7 (3.3) 28.2 (3.7)
Lithuania 54.9 (3.9) 7.9 (2.9) 19.2 (3.4) 18.0 (3.7) 49.2 (3.4) 7.1 (2.4) 16.3 (3.3) 27.4 (3.5)
Macao-China 48.3 (3.5) 10.3 (2.6) 22.6 (3.4) 18.8 3.1 48.4 (4.0 10.3 2.2) 14.8 3.1 26.6 (3.5)
Montenegro 57.7 (3.7) 7.7 | 2.5) 13.4 (2.8) | 21.3 (3.8) 54.4 (3.5) 7.3 (2.4) 19.0 (3.1) 19.3 4.9
Romania 49.2 (5.4) 8.9 (3.3) 17.1 4.7) 24.7 (4.6) 44.0 (5.2) 8.0 (2.8) 11.0 (3.3) 37.0 (4.8)
Russian Federation | 40.8 (3.5) 10.8 | (2.4) 20.6 (3.7) | 27.7 | (3.3) | 40.4 (3.6) 10.7 | (2.5) 17.5 (3.5 | 314 | (3.3)
Serbia 48.1 4.3) 8.3 (2.5) 20.1 (3.0 235 (3.4) 51.9 (4.2) 9.0 (2.8) 16.6 (3.1) 22.5 (3.5)
Slovenia 51.0 (5.8) 7.7 (2.9) 16.8 (3.0) 24.6 (3.7) 47.0 (4.7) 7.2 (3.0) 171 (3.6) 28.7 (3.5)
Chinese Taipei 50.8 (3.6) 9.1 (1.7) 22.2 (3.0) 17.9 (2.8) 52.8 (4.3) 9.4 (1.7) 13.2 (1.7) 24.6 (3.5)
Thailand 39.1 (3.9) 11.5 (2.4) 18.6 (3.3) 30.8 (4.2) 41.6 (3.5) 12.2 (2.4) 17.4 (2.6) 28.9 (3.0
Tunisia 443 (4.0) 10.3 (2.2) 19.2 (4.0) 26.2 (6.2) 35.1 (4.2) 8.2 (1.8) 22.5 (4.5) 34.2 (3.9)
Uruguay 33.9 (5.6) 14.2 (3.7) 18.7 (3.8) 33.2 (4.6) 31.8 (4.5) 13.5 (4.4) 19.4 (2.7) 35.3 (4.3)
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Percentage of male students among resilient, low achievers and all disadvantaged
Table A1.7 students

Percentage of male stud, among disad ged low achievers and resilient students
Proportion of Science assessment Reading assessment Mathematics assessment
males among

disadvantaged Resilient Disadvantaged Resilient Disadvantaged Resilient Disadvantaged
students students low achievers students low achievers students low achievers
% S.E % S.E % S.E % S.E % S.E % S.E % S.E
8 Australia 51.5 (1.2) 53.2 (1.6) 50.5 (1.5) 40.8 (1.5) 57.5 (1.4) 56.8 (1.5) 48.8 (1.4)
s Austria 50.1 (2.7) 529 (3.9) 47.8 (2.8) 40.0 (3.4) 55.3 (3.3) 57.7 (4.3) 45.6 (2.8)
Belgium 50.9 (2.2) 54.1 (2.4) 50.9 (2.7) 41.6 (2.3) 56.0 (2.7) 53.3 (2.6) 49.6 (2.6)
Canada 51.3 (0.8) 52.8 (1.5) 50.7 (1.1) 42.1 (1.6) 56.8 (1.0 56.6 (1.5) 47.7 (1.2)
Czech Republic 53.6 (2.4) 56.5 (3.8) 51.5 (2.6) 41.4 (3.6) 60.1 (2.7) 58.9 (3.2) 51.5 (2.6)
Denmark 48.9 (1.4) 53.2 (3.0 46.7 (1.6) 40.0 (2.5) 53.9 (1.6) 55.5 (2.5) 45.9 (1.5)
Finland 49.6 (1.4) 49.8 (2.4) 49.2 (1.7) 33.1 (2.3) 59.6 (1.6) 54.1 (2.4) 47.1 (1.8)
France 48.5 (1.7) 48.8 (2.8) 49.8 (1.8) 33.8 (2.4) 53.9 (1.9) 46.9 (2.8) 48.5 (1.7)
Germany 48.3 (1.5) 48.6 (3.2) 49.3 (1.9) 325 (2.9) 56.9 (1.9) 51.5 (3.3) 46.8 (1.7)
Greece 48.0 (1.7) 42.4 (2.5) 51.5 (2.4) 30.4 (2.2) 58.3 (2.3) 46.0 (2.2) 49.2 (2.3)
Hungary 52.3 2.4) 55.6 (3.9) 52.8 (2.8) 36.9 (3.9 59.0 2.7) 57.8 (3.3) 50.7 (2.7)
Iceland 46.6 (1.2) 45.0 (2.4) 47.5 (1.8) 32.0 (1.9 56.0 (1.6) 44.3 (2.3) 47.2 (1.7)
Ireland 50.0 (1.8) 49.7 (2.5) 50.4 (2.3) 42.4 2.7) 54.1 2.2) 55.4 (2.4) 47.1 (2.3)
Italy 45.7 (1.5) 48.6 2.1) 44.0 (2.0) 35.4 (1.8) 51.6 (2.0) 529 (2.0) 42.2 (1.9)
Japan 48.4 (3.2) 49.4 2.7) 48.0 4.3) 41.4 (2.5) 52.3 4.2) 57.0 2.9 44.6 4.1)
Korea 49.9 (3.3) 529 (4.2) 48.7 (3.5) 41.2 4.1) 56.3 (3.6) 56.0 4.4) 48.0 (3.7)
Luxembourg 49.3 (1.2) 56.0 (2.6) 48.3 (1.4) 38.5 (2.3) 52.0 (1.4) 55.8 2.7) 46.8 (1.5)
Mexico 48.1 (1.5) 50.5 (2.0) 46.2 (1.9) 36.3 (1.6) 52.7 (2.0) 52.7 2.1) 46.4 2.1)
Netherlands 47.4 (1.5) 48.3 (3.1) 45.7 (1.8) 43.2 (2.7) 49.4 (1.9) 52.0 (2.4) 45.6 (1.9)
New Zealand 48.9 (2.1) 49.9 (3.4) 48.3 (2.6) 38.6 2.9 54.1 (2.4) 53.5 (3.5) 46.8 (2.3)
Norway 48.7 (1.3) 47.2 (2.6) 49.8 (1.8) 35.8 (2.2) 57.0 (1.7) 50.3 (2.5) 47.9 (1.6)
Poland 46.0 (1.1) 48.9 (2.1) 45.5 (1.4) 35.1 (1.9) 51.8 (1.4) 49.9 (1.7) 44.5 (1.4)
Portugal 47.0 (1.5) 50.6 (2.7) 45.0 (2.0) 35.2 (2.7) 52.5 (1.9) 53.6 (2.5) 44.9 (1.9)
Slovak Republic 49.8 (2.4) 49.5 (3.4) 48.9 (2.9 39.0 (3.7) 56.5 (2.8) 53.7 (3.0) 48.3 (2.8)
Spain 49.1 (1.1) 52.5 (1.9) 47.7 (1.4) 38.4 (1.7) 54.8 (1.4) 53.2 (1.8) 46.9 (1.4)
Sweden 49.8 (1.5) 52.8 (3.2) 49.0 (1.8) 39.1 (2.2) 56.5 (1.9 53.4 (3.5) 47.8 (1.7)
Switzerland 50.8 (1.2) 51.8 (2.5) 49.2 (1.4) 38.8 (2.2) 56.7 (1.4) 54.3 2.5) 48.5 (1.3)
Turkey 59.0 (2.4) 51.6 (3.2) 63.1 (3.0) 45.6 (2.8) 66.6 (2.8) 60.4 (2.8) 58.9 (2.8)
United Kingdom 47.5 (1.4) 52.9 (2.6) 44.8 (1.8) 41.0 (2.1) 51.1 (1.8) 54.4 2.4) 44.3 (1.7)
United States 51.3 (1.1) 54.4 (2.6) 50.3 (1.6) m m m m 59.1 (2.4) 48.8 (1.6)
OECD average 49.5 (0.3) 51.0 (0.5) 49.0 (0.4) 38.3 (0.5) 55.5 0.4) 53.9 0.5) 47.6 0.4)
£ Argentina 45.9 (2.1) 43.5 (3.1) 47.1 (2.7) 31.4 (2.2) 52.5 (2.4) 52.3 (3.1) 43.7 (2.6)
‘E Azerbaijan 53.7 (1.8) 50.7 (2.4) 55.9 (2.2) 49.1 (2.6) 57.3 (2.1) 54.9 (2.0) 51.9 (2.6)
€ Brazil 43.9 (1.4) 51.1 (2.4) 41.0 (1.5) 33.7 (2.2) 47.9 (1.7) 53.6 (2.6) 39.8 (1.5)
Bulgaria 52.3 (2.3) 47.6 4.1) 53.6 (2.8) 33.5 (3.6) 59.8 (2.6) 54.0 (3.5) 52.6 (2.6)
Chile 50.5 (1.9) 61.7 (3.3) 46.2 (1.8) 40.3 (3.7) 53.9 (1.8) 63.4 (3.8) 45.7 (2.0)
Colombia 45.2 (2.3) 50.8 4.1 43.1 (3.0 42.3 (2.8) 48.7 (2.4) 53.9 (3.0 40.3 (2.5)
Croatia 49.6 (2.6) 50.5 (3.8) 49.2 (3.0) 34.4 3.1) 57.6 (3.1) 55.6 (3.2) 45.3 (3.1)
Estonia 46.7 (1.5) 46.7 (2.5) 46.7 2.1) 31.2 (2.5) 56.0 (1.8) 46.8 (2.4) 45.7 (2.0)
Hong Kong-China 53.4 (1.7) 60.1 2.8) 50.0 2.0 45.7 (2.6) 59.5 2.1 59.4 (2.8) 50.2 (1.9
Indonesia 50.1 (2.0) 54.1 (3.4) 47.9 (2.0) 42.6 (3.7) 55.6 (1.8) 56.8 (3.0) 47.2 (2.0)
Israel 45.4 2.1 50.1 (3.2) 45.4 2.9 34.5 (3.4) 52.0 2.8) 51.3 (3.5) 43.6 (2.8)
Jordan 47.6 (2.4) 36.0 (3.1) 55.0 (2.7) 24.1 (2.5) 59.3 (2.4) 43.7 (3.8) 49.9 (2.9)
Kyrgyzstan 45.8 (1.3) 44.9 (2.0 47.0 (1.9 31.1 (1.9 54.7 (1.7) 47.3 2.2) 44.9 (1.7)
Latvia 44.2 (1.6) 43.9 (3.0) 45.5 (2.3) 30.4 (2.1) 52.6 (2.2) 47.4 (2.8) 43.0 (2.4)
Lithuania 48.3 (1.6) 45.2 (2.9) 50.4 (1.9) 29.8 (2.4) 57.0 (1.9) 47.3 (3.3) 48.9 (1.8)
Macao-China 50.6 (1.4) 51.1 (2.2) 51.2 (1.9) 43.7 (2.2) 57.4 (1.8) 54.4 (2.1) 47.7 (1.8)
Montenegro 47.7 (1.3) 49.5 (2.2) 46.7 (1.6) 37.2 (2.2) 54.5 (1.6) 52.5 (2.1) 45.0 (1.6)
Romania 46.0 (2.8) 46.1 (5.2) 46.5 (3.1) 33.8 (3.2) 52.7 (3.2) 47.4 (4.7) 44.2 (2.8)
Russian Federation 44.1 (1.5) 45.7 (2.2) 44.0 (1.9) 31.7 (1.5) 50.1 (1.9) 44.3 (1.9) 43.6 (2.0)
Serbia 49.9 (2.3) 48.3 (3.4) 50.9 (2.7) 34.6 (3.2) 57.1 (2.7) 50.4 (3.4) 48.9 (2.7)
Slovenia 48.4 (1.5) 44.7 (2.7) 50.3 (1.9) 26.7 (2.4) 58.8 (1.8) 49.3 (2.8) 48.4 (1.8)
Chinese Taipei 52.7 (2.0) 58.2 (2.5) 50.2 (2.6) 46.9 (2.2) 55.3 (2.5) 60.1 (2.6) 49.7 (2.6)
Thailand 44.0 (1.7) 37.8 (2.6) 47.6 (2.0) 23.4 (1.8) 55.5 (2.2) 42.7 (2.5) 44.7 (2.1)
Tunisia 46.5 (1.4) 48.4 (2.2) 45.3 (1.5) 37.9 (2.2) 51.0 (1.4) 53.9 (2.4) 41.7 (1.7)
Uruguay 46.7 (1.6) 44.6 (2.2) 47.6 (2.0) 36.0 (2.6) 51.8 (1.8) 53.6 (3.0 44.3 (2.0
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Table A1.8 Percentage of native students among disadvantaged students and resilient students

Percentage of native students among resilient, low achievers and all disadvantaged students
Science assesment Reading assesment Mathematics assesment
Proportion
of native Proportion of Proportion of Proportion of Proportion of Proportion of Proportion of
students amon: native stud native stud native stud native students native students native students
disadvantage: among resilient among low among resilient among low among resilient among low
students students achievers students achievers students achievers

% S.E % S.E % S.E % S.E % S.E % S.E % S.E

8 Australia 77.7 (1.7) 78.4 2.2) 77.4 (1.8) 75.8 2.2) 78.7 (1.7) 741 (2.5) 78.8 (1.7)
8 Austria 77.2 (2.6) 93.3 (1.3) 67.8 (3.7) 87.3 (1.3) 70.9 (3.9) 90.2 (1.4) 69.5 (3.7)
Belgium 78.2 (1.8) 92.9 (1.1) 71.7 2.4) 91.4 (1.6) 72.4 2.3) 91.6 (1.3) 71.7 2.5)
Canada 78.0 (1.7) 80.0 (1.9) 76.4 (2.3) 78.7 (1.9) 77.9 (2.0) 78.8 (1.8) 77.5 (2.2)
Czech Republic c c ¢ c c c c c c c c ¢ c c
Denmark 85.3 (1.6) 93.7 (1.3) 81.2 2.1) 91.1 (1.5) 81.2 (2.2) 92.6 (1.6) 81.9 (1.9)
Finland c c ¢ ¢ c c c ¢ c c c ¢ c c
France 77.7 (2.1) 81.6 (2.7) 75.7 2.7) 79.5 (2.5) 76.5 2.7) 81.9 (2.9) 75.1 2.7)
Germany 75.6 (1.8) 86.9 (1.8) 69.0 (2.6) 85.2 (1.6) 70.9 (2.6) 86.0 (1.7) 70.8 2.3)
Greece 88.0 (1.5) 91.9 (1.9) 86.6 (2.3) 89.9 (1.7) 86.8 (2.0) 90.7 (1.5) 86.6 (1.8)
Hungary c c c c c c c c c c c c c c
Iceland c c c c c c c c c c c c c c
Ireland 94.7 (0.9) 95.1 (1.2) 94.3 (1.2) 96.4 (0.9) 939 (1.3) 94.6 (1.1) 94.4 (1.2)
Italy 94.4 0.5) 96.1 (0.6) 93.3 0.6) 96.2 0.6) 93.5 0.7) 96.1 0.6) 93.6 (0.6)
]apan C C C C C C C C C C C C C C
Korea [ c c c c c c c c c c c c [
Luxembourg 37.3 (1.3) 63.0 (2.5) 27.3 (1.5) 57.1 2.3) 30.2 (1.5) 53.0 2.7) 31.9 (1.6)
Mexico c c ¢ ¢ c c c ¢ c c c ¢ c c
Netherlands 80.2 (1.8) 91.2 (1.7) 74.3 (2.4) 88.1 (2.0 75.3 (2.4) 89.1 2.1 74.7 (2.4)
New Zealand 78.6 (1.7) 80.6 (1.8) 76.0 (2.4) 80.2 2.1) 77.3 (2.3) 80.9 (1.8) 771 (2.4)
Norway 89.2 (1.3) 92.9 (1.4) 86.3 (1.8) 92.1 (1.6) 86.5 (1.6) 91.5 (1.7) 87.9 (1.6)
Poland c c c c c c c c c c c c c c
Portugal 95.1 (1.5) 99.3 0.4) 93.0 (2.3) 98.4 0.6) 93.0 2.2) 98.3 0.7) 93.2 (2.2)
Slovak Republic c C c c c c c c c c c c c c
Spain 91.9 (1.1) 96.7 0.9 88.9 (1.5) 95.3 0.9 89.6 (1.6) 96.3 0.8) 89.4 (1.4)
Sweden 84.3 (1.4) 93.7 (1.1 79.0 (2.1) 92.2 (1.2) 81.0 (1.8) 91.1 (1.6) 80.2 (1.8)
Switzerland 63.5 (1.4) 83.7 (1.6) 52.1 (1.8) 78.2 (1.7) 55.9 (1.9) 81.6 (1.7) 53.9 (1.8)
Turkey c [ [« [« c c 100.0 (0.0) 99.4 (0.2) 99.4 0.3) 99.5 (0.2)
United Kingdom 89.3 (1.7) 91.3 (1.5) 88.4 2.1) 91.0 (1.5) 88.7 (2.1) 93.0 (1.2) 87.8 2.1)
United States 74.8 (2.4) 82.7 (2.9) 71.7 (2.8) Y \Y Y \Y 79.0 (3.0) 72.8 (2.7)
OECD average 80.5 (0.4) 88.3 0.4) 76.5 (0.5) 87.8 (0.4) 80.0 (0.5) 87.7 (0.4) 79.5 (0.5)
£ Argentina c c c c c c c c c c c c c c
£ Azerbaijan [ c c c c c c c c c c [« c [
€ Brazil c c ¢ [¢ c c c ¢ c c c ¢ c c
Bulgaria c c c c c c c c c c c c c c
Chile c c c c c c c c c c c c c c
Colombia c c c c c c c c c c c c c c
Croatia 82.9 (1.3) 85.8 (1.8) 81.8 (1.7) 84.6 (1.6) 82.3 (1.7) 84.2 (1.6) 81.9 (1.7)
Estonia 87.8 (1.1) 94.3 (1.0) 83.2 (1.5) 94.3 (1.4) 83.2 (1.7) 91.7 (1.7) 85.3 (1.4)
Hong Kong-China 36.9 (1.5) 37.2 (2.4) 36.4 (2.0) 37.3 (1.9) 36.6 (2.0) 36.5 (2.2) 36.1 (1.9)
Indonesia c c [ c [« c ¢ c [« c ¢ c [« c
Israel 71.5 (1.9) 69.5 (3.3) 72.0 (1.9) 70.9 (3.0) 71.3 2.1) 69.1 (3.6) 72.5 (2.0)
Jordan 87.7 (1.1) 81.8 (1.8) 90.5 (1.1) 81.7 (1.6) 90.9 (1.2) 82.2 (1.7) 89.8 (1.2)
Kyrgyzstan ¢ c c c c [¢ c c c [¢ c c c [¢
Latvia 94.1 (0.8) 94.7 (1.0) 94.2 (0.9) 95.3 (1.1 93.7 (1.0) 93.9 (1.1 93.9 (0.9)
Lithuania c ¢ c c c ¢ c c c ¢ c c c c
Macao-China 18.0 (1.0) 15.1 (1.3) 20.5 (1.5) 15.8 (1.5) 19.4 (1.4) 15.3 (1.2) 20.5 (1.4)
Montenegro 93.9 0.7) 90.5 (1.4) 95.4 (0.8) 90.5 (1.3) 95.4 (0.8) 90.8 (1.4) 95.1 0.9
Romania C C C C C C C C C C C C C C
Russian Federation 90.2 (1.1) 90.8 (1.5) 89.2 (1.4) 89.7 (1.8) 90.2 (1.2) 91.7 (1.1) 89.1 (1.4)
Serbia 89.8 (0.9) 87.6 (1.5) 91.2 (1.0) 87.0 (1.5) 90.8 (1.1) 87.9 (1.5) 91.2 (1.1)
Slovenia 81.1 (1.1) 87.0 (1.9 78.0 (1.4) 82.5 2.1 80.8 (1.3) 83.1 2.3) 79.9 (1.4)
Chinese Taipei c c c c c c c c c c c c c c
Thailand c c c c c c c c c c c c c c
Tunisia c c c c [ C c c [ c c c [ c
Uruguay c c c c c c c c c c c c c c
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Percentage of students who speak the test language at home among disadvantaged
Table A1.9 students and resilient students

Percentage of students who speak at home the language of test among resilient, low achievers and all
disadvantaged students
Science assesment Reading assesment Mathematics assesment
Proportion
of students Proportion of Proportion of Proportion of Proportion of Proportion of Proportion of
who speak at who who who students who students who students who
home the test speak at home speak at home speak at home speak at home speak at home speak at home
language among | the test | ge | the test |, the test | ge | the test | the test | ge |the test language
disadvantaged | among resilient among low among resilient among low among resilient among low
students students achievers students achievers students achievers
% S.E % S.E % S.E % S.E % S.E % S.E % S.E
8 Australia 89.3 (1.1) 90.6 (1.6) 88.4 (1.1) 88.9 (1.6) 89.5 (1.1) 87.5 (1.9) 89.9 (1.0)
S Austria 81.6 (2.5) 95.2 (1.0) 73.6 (3.9) 89.2 (1.2) 76.5 (4.2) 92.4 (1.2) 75.0 3.7)
Belgium 73.6 (1.5) 71.5 2.2) 74.0 (2.0) 70.6 2.1 74.5 (2.0) 69.9 2.2) 75.0 2.0
Canada 85.9 (1.2) 88.9 (1.3) 83.7 (1.6) 89.3 (1.3) 84.2 (1.4) 87.3 (1.4) 85.0 (1.5)
Czech Republic c c ¢ c c c c c c c c c c c
Denmark 91.4 (1.2) 97.0 (1.0) 88.6 (1.5) 96.5 (1.0 88.0 (1.7) 96.1 (1.1) 89.1 (1.5)
Finland c c c ¢ c c c c c c c c c ¢
France 88.1 (1.3) 92.6 (1.5) 86.5 (1.7) 91.2 (1.5) 86.8 (1.6) 92.6 (1.6) 85.8 (1.7)
Germany 84.8 (1.5) 95.2 (1.2) 78.7 2.1 94.0 (1.2) 80.3 (2.0 94.0 (1.6) 80.4 (1.9
Greece 93.3 (1.3) 98.5 (0.8) 90.7 (1.9) 96.5 (1.0) 91.5 (1.8) 97.7 (0.8) 91.8 (1.6)
Hungary c c c c c c c c c c c c c c
Iceland c c c c c c c c c c c c c c
Ireland c c c c c c c c c c c c c c
Italy c c [ c c c c c c [ c c c c
]apan C C C C C C C C C C C C C C
Korea c c c c c c c c c c c c c c
Luxembourg 5.2 (0.6) 2.6 (0.8) 5.5 0.8) 4.1 (1.1) 5.9 (0.8) 5.8 (1.1 53 (0.8)
Mexico c c [¢ c c [¢ [ c c [¢ c [ [« C
Netherlands 90.2 (1.4) 96.4 0.9 87.3 2.1 93.7 (1.4) 88.1 2.2) 94.5 (1.4) 87.5 2.1)
New Zealand 89.5 (1.1) 91.4 (1.3) 87.7 (1.5) 91.1 (1.3) 88.0 (1.5) 90.7 (1.3) 88.9 (1.4)
Norway 91.2 (0.9) 94.1 (1.2) 89.1 (1.2) 93.9 (1.2) 89.0 (1.1 93.7 (1.2) 89.8 (1.1
Poland c c c c c c c c c c c c c c
Portugal c c c c c c c c c c c c c c
Slovak Republic c c c c c c c c c c c c c c
Spain c ¢ c c c c c c ¢ c ¢ c ¢ c
Sweden 88.0 (1.1) 95.3 (0.9) 83.6 (1.5) 93.7 (1.1) 85.3 (1.4) 93.2 (1.2) 84.8 (1.4)
Switzerland 71.7 (1.4) 88.4 (1.5) 61.6 (1.9) 86.1 (1.6) 63.7 (1.7) 86.2 (1.5) 63.5 (1.8)
Turkey c c c c c c c c c c c c c c
United Kingdom 93.2 (1.3) 96.2 (1.0) 92.0 (1.6) 94.7 (1.4) 92.2 (1.6) 96.7 (0.8) 91.8 (1.7)
United States 79.5 2.1) 87.8 (2.1) 76.1 2.7) v Y v \Y 84.8 (2.4) 77.0 (2.6)
OECD average 81.0 0.3) 86.4 (0.3) 78.0 0.5) 84.9 (0.4) 78.9 (0.5) 85.2 (0.4) 78.8 0.5
£ Argentina c c c c c c c c c c c c c c
£ Azerbaijan c c c c c c c c c c c c c c
£ Brazil c c c c [¢ c ¢ c c c ¢ c c c
Bulgaria 78.1 (2.3) 91.0 (1.8) 72.1 (2.9) 89.8 (2.2) 73.1 (2.7) 86.8 (2.2) 74.3 (2.6)
Chile c c c c c c c c c c c c ¢ c
Colombia c c c c c c c c c c c c c c
Croatia c c ¢ c c c c c c [ [« © [« ©
Estonia C C C C C C C C C C C C C C
Hong Kong-China @ © € @ © G © @ © © © © © ©
Indonesia c c c c c c C c c c c c [ c
Israel 83.6 (1.7) 81.2 (2.4) 84.1 (1.7) 84.7 (2.2) 82.9 (2.0) 81.1 (2.7) 84.3 (1.6)
Jordan c c c c [ c c c c c c c c c
Kyrgyzstan c c c c c c c c c c c c c c
Latvia c c [« c c [« c c c c C [« [ [«
Lithuania c c c c c c c c c c c c ¢ c
Macao-China \Y \ \ \Y \Y v \Y \Y \ Y v v v v
Montenegro 48.5 (1.4) 53.5 (2.4) 45.4 (1.9 53.9 (2.4) 44.7 (1.9) 56.5 (2.3) 45.0 (1.9
Romania c [« c c ¢ [« [« c [« c [« c [« c
Russian Federation 87.5 (2.2) 91.5 (2.0) 85.1 2.7) 93.1 (1.9 83.9 (2.8) 87.5 (2.2) 86.5 (2.6)
Serbia ¢ c c ¢ c c c ¢ c c c c c c
Slovenia 88.5 0.9) 93.9 (1.4) 85.7 (1.2) 91.0 (1.6) 87.3 (1.1 91.3 (1.8) 86.7 (1.1
Chinese Taipei c c c c c c c c c c c c c
Thailand c c c c c c c c c [¢ c c c c
Tunisia 98.3 (0.3) 98.0 (0.7) 98.9 0.3) 97.8 0.6) 98.6 (0.4) 97.7 0.8) 98.7 (0.4)
Uruguay c c c c c c c c c c c c c c
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ANNEX A2: A PROFILE OF STUDENT RESILIENCE

Table A2.1 Correlations among key indices
L. School . Students’
Performance, Instrumental Participation| preparation | information
on the .General | motivation | | . inscience | for science- | on science-
science | interestin | tolearn |Science self-|Science self-| related related related
ESCS scale science science efficacy concept | activities careers careers
ESCS 1
Performance on 045 1
the science scale
'Gen(.eral interest | 54 002 1
in science
Instrumental
motivation to -0.28 -0.12 049 1
learn science
SR 0.12 024 0.35 022 1
efficacy
Science self- 019 -0.06 048 052 037 1
concept
Participation in
science related -0.26 -0.13 0.53 044 0.31 046 1
activities
School
preparation for | 15 -0.05 036 0.44 021 037 031 1
science related
careers
Students’
[RisiztohicD 0.03 -0.05 027 030 027 033 031 033 1

science-related
careers

Note: Correlations estimated on pooled sample of all disadvantaged students in all 55 countries included in the analysis.
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ANNEX A2

[Part 1/2]
Table A2.1a Interest in science (underlying percentages), by student group
Percentage of stud having high or medium interest in following topics
Topics in physics Topics in chemistry The biology of plants Human biology
Resfnt | Q0 enrs | Reslient | B v | Reslient '?Ji?%%’%i%ﬁé’ Resient | B0 s
%o S.E. % S.E. %o S.E. %o S.E. %o S.E. %o S.E. % S.E. %o S.E.
Australia 573 | 2.2) | 295 | (1.3) | 60.8 | (1.9) | 33.0 | (1.4) | 46.8 | (2.0) | 27.1 (1.3) | 67.5 | (2.4) | 45.8 | (1.6)
Austria 54.9 (3.7) | 43.2 (2.3) 51.1 (4.2) | 41.8 (2.4) 60.8 (3.3) 51.7 | 2.4) 80.1 (2.3) 70.7 (2.1)
Belgium 55.3 (3.0 | 422 (1.7) 62.7 | (2.7) 36.7 (1.6) | 55.1 (29) | 37.8 (1.7) 79.3 2.1 62.1 (1.6)
Canada 64.0 | (2.5) | 444 | (1.5 73.7 | (2.4) | 483 (1.6) 53.7 (2.8) | 42.2 (1.4) 73.6 | (2.4) 57.4 | (1.4)
Czech Republic 47.6 (3.9 | 420 | 2.7) | 442 (4.5) 38.2 (2.2) | 432 (3.9) | 39.0 | (2.6) 71.7 (3.7) 65.0 | (2.3)
Denmark 64.9 (3.4) | 39.9 (2.3) 68.4 | (3.3) | 394 | (2.4) | 41.4 (3.7) 28.8 (1.9 60.7 (3.7) | 47.8 | (1.8)
Finland 55.7 (3.4) | 25.2 (1.7) | 55.4 | 3.4) | 31.4 | (2.0 36.5 (2.6) | 21.8 (1.9) | 69.6 (2.6) | 56.9 (2.2)
France 73.8 | (3.4) | 563 | (1.8) | 75.3 | (3.7) | 42.5 | (2.0) | 60.2 | (3.8) | 38.7 | (2.2) | 83.2 | 3.0) | 65.2 | (1.9
Germany 64.7 | (3.3) | 492 (2.5) | 64.7 (3.2) | 53.3 2.1) 62.0 | (3.8) 52.8 | (2.0) 78.6 (3.5) 70.3 (1.8)
Greece 56.6 | (3.3) | 40.8 (2.1) 62.0 4.1) | 413 (2.3) 64.4 | (3.9) 51.7 | 2.2) 84.9 (3.4) 69.7 (2.0)
Hungary 44.4 | (3.8) 354 | (2.4) | 432 (3.7) | 35.7 2.2) | 472 4.4) | 417 | 2.2) 726 | (3.1) 67.3 (2.2)
Iceland 62.1 (3.1) | 27.2 (1.9 57.8 (3.0) | 28.9 (2.1) | 44.4 (3.5) | 24.7 2.1 71.5 (2.9 | 47.0 (2.2)
Ireland 449 | (2.8) | 28.1 (1.9) | 50.7 | 3.6) | 30.1 (2.3) | 594 | (3.2) | 37.8 | (2.1) | 84.1 (2.2) | 61.4 | (1.9
Italy 48.1 (2.5) | 36.9 (1.4) 55.0 | (2.3) 34.5 (1.5) 53.6 (2.1) | 40.5 (1.5) 75.9 (2.0 68.9 | (1.7)
Japan 49.1 (2.8) | 25.6 | (1.9) | 614 | (2.4) | 288 | (1.9) | 66.2 | (23) | 455 | (2.00 | 745 | (2.5 | 51.6 | (1.6)
Korea 40.7 (2.7) 19.2 (1.8) 55.4 | (2.6) | 223 (1.6) 55.5 (3.1) | 29.5 (1.9) 67.3 (2.4) | 48.6 | (2.4)
Luxembourg 60.8 (4.2) | 48.4 (2.0) 69.2 (3.7) | 44.2 (1.8) | 48.8 | (4.8) | 45.8 (1.7) 71.7 (3.4) 714 | (1.6)
Mexico 80.2 (2.4) 79.9 (1.7) | 81.2 (2.6) 73.7 | (2.0) 86.7 | (1.7) 73.8 (2.0 91.4 (1.4) | 80.2 (2.1)
Netherlands 47.6 | (3.4) 30.5 (2.1) | 45.3 (3.7) | 25.7 (2.1) | 46.4 | (4.0) 34.1 (2.3) 68.0 (3.7) | 57.8 (3.2)
New Zealand 58.3 (3.2) 36.0 (1.8) 70.3 (3.4) | 40.5 (2.2) | 48.8 | (42) | 371 (2.4) 67.4 (3.7) 56.8 (2.6)
Norway 65.6 | (2.5) 38.5 (2.2) 70.5 (3.0) | 41.1 (2.3) | 45.5 (3.0) | 25.8 | (2.0) 592 (3.2) 31.7 (2.2)
Poland 44.2 3.1 | 279 | (1.8) 52.3 (3.4) 32.0 (2.2) | 59.4 (2.6) 63.2 2.1 76.2 (2.6) 75.1 (1.9)
Portugal 56.3 (3.3) 61.7 | (2.4) 59.2 (3.5) 50.2 (2.1) | 543 (3.6) | 31.8 | (1.9) 729 | 29 | 465 (2.0
Slovak Republic 509 | (3.5 | 42.1 (3.4) | 439 | 3.8) | 403 | (2.9 | 51.3 | (3.6) | 41.7 | (2.0) | 74.1 (3.00 | 59.7 | (2.0
Spain 39.9 (3.0) | 22.8 | (1.4) | 44.1 2.7) 19.4 | (1.3) | 45.0 (2.6) | 35.6 (1.9) 63.6 | 2.7) | 479 | (1.8)
Sweden 59.2 (3.8) | 30.9 (2.0) 62.4 | (4.1) 33.1 (2.0 38.5 (4.0) 26.3 (1.9 62.3 (3.5) | 49.6 | (2.1)
Switzerland 60.0 (2.9) | 44.6 (1.6) 68.2 (3.6) | 47.5 (1.6) 548 | 3.4) | 26.8 (1.9) | 59.4 (3.4) | 309 (1.6)
Turkey 58.0 (3.5) 38.0 (2.8) | 59.4 (3.9 | 423 (2.8) 71.5 (2.9 59.5 (3.2) 86.8 (2.5) 66.9 (2.5)
United Kingdom 56.2 | (3.2) | 41.0 | (2.1) | 62.1 (2.9) | 456 | (1.9) | 478 | 3.2) | 38.6 | (2.0) | 78,5 | (2.5) | 63.7 | (1.7)
United States 56.9 | (3.5) | 46.9 (2.3) 69.5 (3.4) | 47.5 (2.0) | 47.8 | (3.6) | 48.5 (2.8) 71.2 (2.9) 66.3 (2.7)
OECD average 55.9 | (0.6) | 39.1 (0.4) | 60.0 | (0.6) | 39.0 | (0.4) | 53.2 | (0.6) | 40.0 | (0.4) | 73.3 | (0.5 | 58.7 | (0.4)
g Argentina 584 | (4.3) 60.7 | (2.6) 54.8 (5.1) | 52.7 (2.8) | 64.6 | (3.8 65.7 | (2.2) 81.7 | (3.3) 72.1 (2.3)
é Azerbaijan 76.0 | (2.8) 65.5 (3.0 72.4 (3.3) 62.6 (2.9) 79.0 | (2.3) 64.3 (2.7) 75.5 (2.5) 53.9 (2.7)
£ Brazil 53.2 4.1) 61.4 | (2.1) 57.7 | (4.0) 60.8 (3.3) 722 (4.6) 71.6 | 2.1) 77.7 3.1 749 | 2.2)
Bulgaria 55.1 (5.2) | 58.5 (3.4) 53.1 (4.6) 58.7 (2.8) 53.3 (4.1) | 410 | 2.4 79.0 | (3.6) 61.4 | (2.3)
Chile 67.2 (3.9) | 64.6 | (2.3) 68.6 | (4.9 66.1 2.1) 64.7 (3.9) 71.4 (2.0 78.3 (3.5) 73.7 | 2.0)
Colombia 835 | (3.4) | 834 | (2.6) | 83.0 | 3.4) | 82.6 | (2.4) | 90.1 (2.3) | 93.1 (1.3) | 95.3 | (1.6) | 943 | (0.9
Croatia 438l 4.1) | 31.7 (1.9) | 47.2 (3.4) | 34.2 2.1) 58.4 | (3.0) 59.5 (2.2) | 815 (2.5) 73.5 (1.8)
Estonia 54.3 (4.6) 40.8 (2.9) | 51.5 (3.9) | 40.9 (3.3) | 46.7 | (5.2) 51.7 (2.5) 73.9 (2.9) | 64.3 (2.0
Hong Kong-China 69.5 (2.5) 399 (2.2) | 66.9 2.7) | 37.4 2.2) 65.2 (3.3) | 49.6 | (2.4) 83.1 (2.2) | 62.9 2.3)
Indonesia 61.2 3.1 58.0 (2.7) 57.6 (3.4) | 45.5 (2.7) | 85.9 4.9 90.2 (1.4) 86.8 (4.6) 86.7 (1.6)
Israel 53.1 (3.7) | 371 (2.6) | 60.6 | (46) | 373 | (2.7) | 50.8 | (4.0) | 42.4 | (2.8) | 72.7 | (3.8) | 63.2 | (2.7)
Jordan 71.6 | (3.5) 62.8 | (2.4) 75.7 (3.4) 64.2 (2.3) | 88.9 (2.0) 78.7 (1.9 92.1 (1.8) 79.1 (1.9)
Kyrgyzstan 73.7 | (3.5) | 839 | (2.1) | 75.6 | 3.5 | 81.4 | (22) | 914 | (1.7) | 925 | (1.6) | 95.0 | (1.6) | 93.1 (1.1)
Latvia 56.9 (3.8) | 52.8 (3.2) | 44.2 (4.0) | 46.1 (2.7) | 40.1 (4.5) 48.0 | (2.5) 69.1 (3.7) 73.4 (2.3)
Lithuania 60.2 | 3.6) | 47.7 | (2.4) | 52.5 | (3.5) | 444 | (19 | 61.5 | (4.1) | 60.3 | (2.1) | 839 | 3.5 | 73.4 | (1.9
Macao-China 62.2 (2.9) | 39.0 | (2.2) 60.6 (2.9 35.4 (2.5) | 61.4 (3.0) | 54.3 (2.4) 77.4 | (2.3) 65.7 (2.1
Montenegro 56.6 | (3.5) 52.0 | (2.6) 52.3 (3.6) 51.2 (2.4) 71.8 (2.9) | 65.1 (2.2) | 88.2 2.2) 73.5 2.0
Romania 63.3 (5.9) | 50.0 | (2.8) 52.3 (5.7) | 47.8 (2.6) 69.6 (4.2) | 63.5 (2.9) | 89.1 (3.2) 73.0 | (2.5)
Russian Federation 53.2 (3.3) | 49.8 (3.2) 50.0 | (3.6) | 44.6 | (3.2) 57.5 (3.9) | 66.9 (2.4) 77.3 (3.1 78.9 (2.3)
Serbia 40.1 (3.1) | 47.0 | (2.0) | 483 | (2.9 | 44.1 (2.5) | 68.8 | (3.2) | 70.5 | (2.2) | 852 | (2.3) | 789 | (1.9
Slovenia 39.3 (3.8) | 29.0 | (2.1) | 49.8 (3.7) | 30.0 | (1.7) 51.4 | 3.9 | 422 (2.2) | 65.6 (3.5) | 60.4 (1.7)
Chinese Taipei 64.7 (2.5) 35.8 (2.2) | 61.4 (2.8) | 30.7 (1.8) 61.5 (2.2) | 41.4 (2.0) 71.0 (2.2) | 55.6 (1.7)
Thailand 740 | (2.4) 68.3 (2.6) | 80.7 (2.4) 72.8 (2.3) | 86.9 (2.6) 82.3 (2.0) 90.2 (2.00 | 83.7 (2.0
Tunisia 81.5 (3.0 78.8 (2.1) 72.4 (3.7) | 56.7 (2.3) 78.1 (2.8) 73.7 | (2.5) 89.6 (2.5) 85.8 (1.7)
Uruguay 56.1 (4.00 | 603 | 2.5) | 65,5 | (3.5) | 59.0 | (2.2) | 58.0 | (5.0) | 65.2 | (2.6) | 81.7 | (2.8) | 80.5 | (2.2)
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ANNEX A2

[Part 2/2]
Table A2.1a Interest in science (underlying percentages), by student group
Percentage of stud, having high or medium interest in following topics
Topics in astronomy Topics in geology Waysei?)i::tri's;;gesign What is recil!ired if‘(‘):‘scientific
. Disadvantaged . Disadvantaged . Disadvantaged - Disadvantaged
lsz‘eus:ileli?: low (&gll_‘/l\e)vers ':leus:ile'ﬁ?: low (zglljll\e)vers 'sltzs('ilelﬁ?si low (al)cr/;e)vers Is{teustliléfl?s‘ low (al\s:ll-lll\e)vers
% S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E.
8 Australia 55.6 2.2) 28.5 (1.3) 41.3 (1.8) 19.4 (1.1 39.6 (1.9 32.1 (1.4) 36.0 (1.8) 19.5 (1.0
S Austria 58.8 (3.5) 32.6 (2.0) 52.7 4.1) 28.6 (2.1) 54.6 (3.1) 40.9 (2.5) 393 (4.1) 26.2 (1.7)
Belgium 63.7 (2.3) 40.6 (1.6) 47.8 2.9 28.8 (1.6) 57.2 (2.8) 38.6 (1.8) 42.8 (2.4) 29.1 (1.8)
Canada 68.2 (2.2) 41.9 (1.3) 49.5 (2.3) 31.2 (1.3) 49.9 (2.6) 40.2 (1.3) 35.7 (2.1) 26.7 (1.2)
Czech Republic 66.9 (3.5)| 422 (2.4)| 448 (3.9 | 322 (2.5) 60.3 (3.4)| 423 (2.5) 34.6 (3.6) | 28.8 (2.0
Denmark 53.0 (3.7) 252 (2.0) 37.8 (3.0) 22.1 (1.8) 39.1 (3.1) 26.9 (1.9) 41.3 (3.6) 24.1 (1.8)
Finland 60.1 (2.8) 35.2 (2.0)| 413 2.9 16.3 (1.7) 29.2 (2.9) 16.8 | (1.4) 31.1 (2.5) 16.8 (1.5)
France 73.0 (3.4) 38.8 (1.7) 61.2 3.7) 33.9 (1.7) 50.4 (3.4) 37.4 (1.8) 44.2 (3.7) 30.1 (1.9)
Germany 62.6 (4.0) 41.8 (2.0) 59.7 (4.2) 38.6 (1.7) 58.3 (3.5) 42.3 (1.7) 42.7 (3.6) 32.8 (1.7)
Greece 59.7 (4.3) 36.3 (2.0) 41.2 (3.6) 32.6 (2.0) 48.5 (3.2) 38.7 (1.9 45.7 (3.5) 33.8 (2.2)
Hungary 66.3 (4.3) 47.6 (1.8) 46.1 (3.9) 26.8 (2.0) 40.8 (3.2) 39.7 2.2) 39.4 (3.5) 34.8 (2.0)
Iceland 66.5 (3.2)| 484 (2.4)| 49.8 (3.6) | 28.1 (2.1)| 409 (3.5)| 27.4 (2.3) 38.1 (3.1) 19.9 (1.8)
Ireland 55.2 3.1 25.7 (1.9) 39.4 2.9 18.1 (1.9 38.5 (3.5) 36.7 (2.0 39.0 (3.3) 22.6 (1.4)
Italy 73.1 (2.0) 50.0 (1.4)| 531 (1.8) 37.9 (1.4) 61.2 (1.9) 56.3 (1.7) | 40.6 (2.0)| 35.6 (1.4)
Japan 65.0 2.7) 34.5 (2.2) 39.5 (3.0 21.4 (1.9 37.9 (2.9 22.2 (1.5) 28.8 (2.1) 13.0 (1.1)
Korea 65.6 (2.5) 31.2 (1.9) 51.9 (3.5) 26.9 (1.8) 27.9 (2.9) 13.5 (1.3) 37.7 (2.5) 121 (1.5)
Luxembourg 58.8| (4.0 | 41.7 (1.8) | 52.1 4.5)| 375 (1.9 69.0 (4.0 | 479 (1.8)| 43.6 (4.4)| 348 (1.7)
Mexico 80.9 (2.1) 63.3 (2.7) 76.3 (2.2) 62.0 (2.8) 80.0 (2.3) 72.9 (1.8) 76.4 (2.5) 65.3 2.1)
Netherlands 40.7 | (3.00| 263 (2.5)| 340 3.0 18.3 (1.8) 32.7 (3.2)| 245 2.3) 30.6 (3.3)| 21.7 2.2)
New Zealand 58.3 4.2) 38.1 (2.0) 45.3 4.1) 249 (1.8) 38.4 (3.5) 40.6 2.2) 36.2 (3.7) 24.5 (2.0)
Norway 62.3 (3.3) 36.1 (2.7) 53.8 (2.9) 27.5 (2.1) 60.5 (2.9) 47.8 (2.2) 47.3 (3.2) 30.4 (1.9)
Poland 67.2 (2.7) 38.6 (1.9) 51.1 3.1) 35.2 (1.9 51.4 (2.9) 42.2 (2.0) 34.3 (2.9) 325 (1.8)
Portugal 60.4 (3.5) 39.0 (2.5) 58.0 (3.7) 359 (2.6) 67.1 (3.4) 48.8 2.4) 53.2 (3.2) 42.2 2.4)
Slovak Republic 63.3 (4.3) 40.8 (2.0) 54.1 (3.5) 31.3 (2.2) 50.6 (3.3) 34.5 (2.5) 32.2 (3.2) 23.5 (2.0
Spain 52.1 2.7) 26.4 (1.7) 38.1 2.7) 23.9 (1.7) 50.5 (2.5) 29.7 (1.7) 34.4 (2.6) 17.5 (1.4)
Sweden 56.7 (4.4) 35.0 (2.4) 39.5 (3.6) 19.5 (1.9) 46.6 (3.8) 33.0 (2.0 38.6 (3.7) 22.8 (1.7)
Switzerland 57.5 (3.4) 37.2 (1.7) 58.8 (2.8) 32.2 (1.5) 56.4 (3.2) 45.3 (1.9) 40.3 (2.6) 33.1 (2.0)
Turkey 64.4 3.2)| 420 (3.3) 46.7 (4.0)| 345 (2.2) 59.5 (3.6)| 479 (2.5) 50.3 (3.6) 40.4 2.7)
United Kingdom 57.5 2.7) 31.4 (1.7) 38.6 2.9 24.2 (1.6) 34.3 (2.6) 41.3 (1.7) 35.1 (2.7) 29.8 (1.9)
United States 75.2 (2.5) 44.6 (2.1) 46.9 3.1) 41.3 (3.3) 44.9 (3.9) 51.4 (2.3) 34.8 (3.4) 40.3 (3.4)
OECD average 62.3 0.6)| 38.0| (0.4)| 484 | (0.6)| 29.7| (04)| 49.2 (0.6)| 38.7| (0.4)| 40.1 (0.6) | 28.8| (0.3)
g Argentina 55.7| (3.9 | 412 (2.5)| 45.7 4.6)| 413 (3.4) 56.3 (5.1 57.7| (2.9 50.1 (3.3)| 479 (2.5)
% Azerbaijan 67.1 (3.2) 51.8 (2.8) 65.5 (3.6) 52.3 (3.0) 60.7 (3.9) 56.4 (3.3) 55.2 (3.6) 55.2 (3.7)
£ Brazil 55.1 (3.0 471 (2.6) | 48.2 (3.9 | 482 (2.3) 74.9 (3.4) 67.6 | (1.8) 64.3 (3.6) | 64.3 2.0)
Bulgaria 65.7 (4.4) 53.6 (2.6) 49.0 (4.3) 45.3 (2.3) 71.8 (4.8) 48.1 (2.6) 47.5 (4.0) 45.3 (2.6)
Chile 68.6 (4.0) 56.7 (2.2) 59.4 (3.9) 49.2 (2.4) 57.0 (3.5) 51.1 (2.6) 46.4 (4.0) 45.2 (2.6)
Colombia 85.2 (3.4) 73.2 (2.4) 80.3 (3.6) 73.5 2.2) 79.1 (3.4) 79.9 (1.9 75.7 (3.9) 73.3 (2.5)
Croatia 74.9 2.4) 44.0 (1.9) 62.3 (3.0) 34.0 (1.9) 67.8 (2.9) 55.0 (2.0) 56.8 (2.9) 45.6 (2.0)
Estonia 73.2 (3.6) 48.4 (2.5) 46.2 (3.8) 353 (2.4) 60.4 (3.0) 56.3 (2.8) 39.8 (3.4) 37.6 (2.2)
Hong Kong-China 68.1 (3.2) 50.3 (2.3) 44.3 (2.9) 34.1 2.3) 57.0 (2.5) 45.2 2.1 51.1 (2.7) 33.7 2.2)
Indonesia 67.6 | (3.0 50.7 (2.2) 57.8 4.1)] 449 (2.2) 86.0 (2.7) 733 (2.0) 61.5 (3.9) 52.1 (2.4)
Israel 60.7 3.1 40.9 (2.2) 40.1 (3.8) 31.4 2.2) 52.7 (3.8) 44.4 (2.6) 41.3 (3.3) 36.5 2.2)
Jordan 63.3 (3.4) 51.7 (1.9) 63.8 (3.5) 49.0 (2.0) 72.4 (3.0) 58.4 (1.8) 60.6 (3.0 52.0 (2.3)
Kyrgyzstan 74.9 (3.3) 71.8 (2.5) 67.0 (3.1) 73.0 (2.5) 73.3 (3.2) 64.9 (2.8) 62.0 (3.1) 61.5 (3.0)
Latvia 75.3 (3.4) 56.6 (2.5) 52.6 (3.5) 36.3 (3.2) 56.1 (4.8) 62.8 3.1) 33.4 (4.4) 37.2 2.7)
Lithuania 76.1 (3.5) 42.4 (2.1) 59.8 (5.3) 45.1 (2.0 74.9 (3.3) 66.3 (2.0 47.6 (3.3) 46.3 2.1)
Macao-China 66.7 (3.2) 47.1 (3.0) 37.1 (2.8) 26.2 (2.2) 58.1 (3.3) 47.5 (2.9) 42.4 (3.0) 28.6 3.1)
Montenegro 72.7 | (2.8)| 474 (2.3)| 63.3 (29| 434 (2.5 65.0 (3.1 49.1 2.2) 62.3 (3.1 515 (2.4)
Romania 77.2 (5.2) 41.1 (2.4) 66.1 (5.4) 40.5 (3.3) 58.7 (6.0) 44.4 (2.9) 49.6 (4.4) 44.2 (2.7)
Russian Federation 76.7 | (3.1)| 494 (2.5)| 51.2 34| 377 2.7) 64.2 (3.4) 67.5 (1.8) 55.7 (3.4)| 50.4 2.9
Serbia 74.2 (2.6) 48.2 (2.4) 50.7 (3.3) 41.8 (2.3) 62.4 (3.0 51.8 (2.3) 50.8 (2.6) 48.4 (2.4)
Slovenia 67.4 (4.3) 47.5 (1.9) 65.1 (4.2) 46.0 (2.1) 54.9 (3.9) 43.7 (1.9) 41.9 (3.7) 37.4 (2.0)
Chinese Taipei 74.6 (2.0 50.9 (1.6) 54.7 (2.5) 359 (1.5) 58.4 (2.4) 37.0 (1.8) 49.8 (2.4) 30.3 (1.5)
Thailand 87.0 (2.5) 69.6 (2.8) 82.9 2.3) 67.8 (2.3) 82.9 (2.6) 79.2 2.2) 771 (2.7) 723 (2.8)
Tunisia 63.3 (2.8) 60.1 (2.7) 69.4 (3.0) 60.7 (2.1) 75.5 (3.5) 67.5 (2.2) 69.3 (2.9) 56.3 (2.2)
Uruguay 60.3 (3.5) 56.1 (2.3) 53.4 (3.5) 49.1 (2.8) 58.4 (3.2) 55.9 (2.9 51.3 (3.8) 48.5 (3.2)
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| ANNEX A2

Table A2.1b Interest in science (underlying percentages), by student group

Interest in science
Difference in the mean index between
resilient students and disadvantaged
Resilient students Disadvantaged low achievers (DLA) low achievers
Mean S.E. Mean S.E. Dif S.E.
8 Australia 0.11 (0.04) -0.69 (0.04) 0.79 (0.06)
8 Austria 0.24 (0.06) -0.27 (0.04) 0.51 (0.07)
Belgium 0.27 (0.05) -0.37 (0.05) 0.65 (0.07)
Canada 0.31 (0.05) -0.27 (0.03) 0.58 (0.06)
Czech Republic 0.11 (0.05) -0.20 (0.05) 0.31 (0.07)
Denmark 0.12 (0.06) -0.58 (0.06) 0.70 (0.09)
Finland 0.04 (0.05) -0.70 (0.05) 0.74 (0.07)
France 0.52 (0.06) -0.24 (0.04) 0.76 (0.07)
Germany 0.42 (0.05) -0.06 (0.05) 0.48 (0.07)
Greece 0.32 (0.06) -0.20 (0.04) 0.52 (0.08)
Hungary 0.05 (0.06) -0.24 (0.04) 0.28 (0.07)
Iceland 0.18 (0.06) -0.70 (0.06) 0.88 (0.08)
Ireland 0.11 (0.06) -0.74 (0.05) 0.85 (0.08)
Italy 0.29 (0.03) -0.05 (0.03) 0.35 (0.04)
Japan 0.15 (0.05) -0.64 (0.05) 0.79 (0.06)
Korea 0.06 (0.04) -0.74 (0.04) 0.79 (0.06)
Luxembourg 0.33 (0.09) -0.14 (0.04) 0.47 (0.09)
Mexico 0.99 (0.04) 0.73 (0.05) 0.26 (0.06)
Netherlands -0.13 (0.06) -0.65 (0.06) 0.52 (0.09)
New Zealand 0.15 (0.07) -0.42 (0.06) 0.57 (0.09)
Norway 0.24 (0.07) -0.57 (0.07) 0.80 (0.09)
Poland 0.21 (0.04) -0.10 (0.03) 0.32 (0.05)
Portugal 0.38 (0.05) -0.07 (0.04) 0.45 (0.07)
Slovak Republic 0.06 (0.05) -0.40 (0.06) 0.46 (0.08)
Spain 0.02 (0.05) -0.59 (0.04) 0.61 (0.06)
Sweden 0.04 (0.10) -0.61 (0.06) 0.65 (0.10)
Switzerland 0.24 (0.05) -0.39 (0.04) 0.63 (0.06)
Turkey 0.49 (0.06) -0.04 (0.06) 0.52 (0.08)
United Kingdom 0.11 (0.06) -0.32 (0.04) 0.43 (0.07)
United States 0.27 (0.05) -0.11 (0.09) 0.38 0.10)
OECD average 0.22 (0.01) -0.35 (0.01) 0.57 (0.01)
E Argentina 0.34 (0.07) 0.24 (0.06) 0.10 (0.10)
£ Azerbaijan 0.62 (0.07) 0.34 (0.07) 0.28 (0.09)
& Brazil 0.51 (0.07) 0.53 (0.06) -0.02 (0.09)
Bulgaria 0.30 (0.09) 0.02 (0.07) 0.28 (0.12)
Chile 0.48 (0.09) 0.37 (0.05) 0.12 (0.09)
Colombia 1.26 (0.09) 1.28 (0.06) -0.02 (0.09)
Croatia 0.37 (0.04) -0.07 (0.04) 0.44 (0.06)
Estonia 0.25 (0.07) -0.03 (0.04) 0.29 (0.07)
Hong Kong-China 0.46 (0.04) -0.19 (0.06) 0.65 (0.07)
Indonesia 0.61 (0.06) 0.38 (0.04) 0.23 (0.07)
Israel 0.21 (0.10) -0.36 (0.08) 0.57 (0.14)
Jordan 0.85 (0.07) 0.38 (0.06) 0.47 (0.09)
Kyrgyzstan 0.90 (0.06) 0.95 (0.05) -0.05 (0.08)
Latvia 0.15 (0.05) 0.07 (0.05) 0.08 (0.07)
Lithuania 0.48 (0.05) 0.18 (0.03) 0.30 (0.06)
Macao-China 0.32 (0.05) -0.14 (0.05) 0.46 (0.07)
Montenegro 0.61 (0.06) 0.21 (0.06) 0.40 (0.08)
Romania 0.52 (0.08) 0.23 (0.06) 0.30 (0.10)
Russian Federation 0.37 (0.05) 0.19 (0.05) 0.17 (0.06)
Serbia 0.38 (0.05) 0.16 (0.05) 0.23 (0.06)
Slovenia 0.22 (0.06) -0.23 (0.04) 0.45 (0.07)
Chinese Taipei 0.37 (0.04) -0.36 (0.04) 0.73 (0.05)
Thailand 1.02 (0.04) 0.63 (0.04) 0.39 (0.05)
Tunisia 0.94 (0.07) 0.66 (0.04) 0.29 (0.08)
Uruguay 0.39 (0.07) 0.24 (0.07) 0.15 (0.09)

Note: Values that are statistically different are indicated in bold.
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Table A2.1c Interest in science (underlying percentages), by student group

Increased likelihood of being resilient associated with one unit on the PISA index of interest in science learning
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant back§round, grade, using test | gender, immigrant background, grade, using
anguage test language
Ratio S.E. Ratio S.E. Ratio S.E.
8 Australia 1.83 (0.06) 1.89 (0.06) 1.92 (0.06)
S Austria 1.79 0.12) 1.98 0.14) 1.93 (0.15)
Belgium 1.65 (0.07) 1.99 (0.09) 1.88 (0.10)
Canada 1.59 (0.07) 1.66 (0.08) 1.67 (0.08)
Czech Republic 1.43 (0.10) 1.51 0.11) 1.56 (0.12)
Denmark 1.72 (0.08) 1.95 (0.08) 1.97 (0.09)
Finland 2.14 (0.08) 2.21 (0.09) 2.21 (0.09)
France 1.87 (0.07) 2.15 0.11) 2.09 0.12)
Germany 1.61 (0.08) 1.63 (0.09) 1.72 (0.12)
Greece 1.60 0.10) 1.63 0.10) 1.61 0.11)
Hungary 1.41 (0.10) 1.56 0.12) 1.54 (0.14)
Iceland 1.72 (0.07) 1.73 (0.08) 1.73 (0.08)
Ireland 1.87 (0.09) 1.98 (0.10) 2.03 (0.11)
Italy 1.55 (0.06) 1.52 (0.07) 1.40 (0.07)
Japan 1.92 (0.08) 1.91 (0.08) 1.81 (0.09)
Korea 2.47 0.11) 2.45 0.11) 2.31 0.11)
Luxembourg 1.47 0.10) 1.67 0.13) 1.66 (0.14)
Mexico 1.33 (0.06) 1.33 (0.06) 1.35 (0.06)
Netherlands 1.54 (0.09) 1.88 (0.10) 1.83 0.12)
New Zealand 1.59 (0.09) 1.72 (0.10) 1.75 (0.10)
Norway 1.63 (0.06) 1.65 (0.07) 1.64 (0.07)
Poland 1.66 0.11) 1.67 0.12) 1.67 0.12)
Portugal 1.67 (0.08) 1.74 0.12) 1.81 (0.12)
Slovak Republic 1.71 (0.10) 1.67 0.11) 1.65 0.11)
Spain 1.79 (0.08) 1.70 (0.09) 1.75 (0.09)
Sweden 1.64 0.14) 1.83 0.17) 1.83 0.17)
Switzerland 1.88 (0.10) 2.22 (0.11) 2.10 0.12)
Turkey 1.55 (0.07) 1.47 (0.08) 1.47 (0.08)
United Kingdom 1.40 (0.08) 1.41 (0.08) 1.42 (0.08)
United States 1.34 (0.07) 1.48 (0.07) 1.51 (0.07)
OECD average 1.66 (0.07) 1.75 (0.02) 1.74 (0.07)
g Argentina 1.10 (0.09) 1.24 (0.10) 1.26 0.11)
‘E Azerbaijan 1.19 (0.07) 1.19 (0.07) 1.19 (0.07)
& Brazil 0.99 (0.07) 1.03 (0.07) 1.04 (0.07)
Bulgaria 1.25 (0.10) 1.32 0.11) 1.43 0.12)
Chile 1.14 (0.09) 1.21 (0.09) 1.27 (0.10)
Colombia 0.99 (0.10) 1.06 0.12) 1.06 0.13)
Croatia 1.66 (0.09) 1.73 (0.09) 1.79 (0.10)
Estonia 1.52 (0.13) 1.61 0.16) 1.61 0.16)
Hong Kong-China 1.76 (0.08) 1.96 (0.08) 1.97 (0.09)
Indonesia 1.45 (0.14) 1.50 0.14) 1.50 0.14)
Israel 1.31 (0.07) 1.32 (0.07) 1.41 (0.08)
Jordan 1.43 (0.08) 1.43 (0.09) 1.44 (0.10)
Kyrgyzstan 0.97 0.10) 0.96 0.11) 1.01 0.11)
Latvia 1.15 (0.14) 1.14 0.17) 1.19 (0.18)
Lithuania 1.68 0.12) 1.76 0.12) 1.78 (0.13)
Macao-China 1.85 (0.10) 1.88 0.12) 1.89 0.11)
Montenegro 1.39 (0.09) 1.44 (0.10) 1.52 (0.10)
Romania 1.36 0.10) 1.37 0.11) 1.37 0.12)
Russian Federation 1.27 (0.10) 1.37 (0.11) 1.39 (0.12)
Serbia 1.25 (0.07) 1.25 (0.07) 1.28 (0.08)
Slovenia 1.54 (0.09) 1.49 (0.09) 1.45 (0.11)
Chinese Taipei 1.85 (0.06) 1.83 (0.06) 1.84 (0.07)
Thailand 1.63 (0.09) 1.55 (0.10) 1.58 (0.10)
Tunisia 1.38 (0.10) 1.28 0.11) 1.30 0.11)
Uruguay 1.16 (0.09) 1.22 (0.11) 1.23 0.11)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

[Part 1/2]

Table A2.2a Instrumental interest in science (underlying percentages), by student group

Percentage of students agreeing or strongly agreeing with the following statements

Making an effort in my science is worth it

because this will help me in the work I want

to do later on

What I learn in my science is important for

me because I need this for what I want to
study later on

I study science because I know it is useful
for me

Disadvantaged low Disadvantaged low Disadvantaged low
Resilient | achievers (DLA) Resilient students achievers (DLA) Resilient students achievers (DLA)
% S.E. % S.E. % S.E. % S.E. % S.E. % S.E.
O Australia 77.4 (1.9) 52.1 (1.6) 64.2 (2.4) 39.6 1.7) 81.7 (2.0) 51.4 (1.6)
& Austria 49.9 (3.8) 47.6 (3.0) 39.7 3.3) 34.6 (2.6) 58.2 (4.4) 50.8 2.7)
Belgium 58.9 (2.6) 52.9 (1.9) 52.8 2.5 46.1 (1.9) 60.2 (2.5) 48.5 (2.4)
Canada 76.2 2.3) 65.3 (1.6) 66.1 2.2) 54.5 (2.0) 80.7 2.1) 62.7 (1.7)
Czech Republic 49.4 4.1 54.0 (2.5) 54.9 (4.0) 51.7 2.7) 70.2 3.9) 58.1 2.8)
Denmark 62.7 (3.4) 61.6 (2.5) 63.9 3.2) 54.4 (2.3) 72.4 3.1 56.3 2.5
Finland 58.9 2.9) 39.2 2.1) 50.9 3.5) 28.2 (2.0) 73.9 3.3) 443 (2.4)
France 64.8 (4.1) 51.2 (2.2) 57.2 (3.8) 45.0 (2.5) 76.6 (3.2) 51.3 (2.2)
Germany 60.2 3.3) 60.4 2.1) 49.2 (4.1) 46.8 (2.2) 74.3 3.9 59.0 (2.4)
Greece 65.1 3.1) 66.4 (2.2) 59.6 (3.4) 59.4 (2.2) 73.7 (4.0) 61.9 2.1)
Hungary 66.0 3.3) 73.0 (2.0) 50.2 3.8) 61.7 (2.4) 61.5 3.5) 66.4 @2.1)
Iceland 67.2 (3.4) 47.8 (2.3) 69.3 (3.2) 46.7 2.3) 73.8 3.0) 47.2 2.2)
Ireland 68.8 (3.3) 50.9 (2.6) 55.3 3.5) 38.4 (2.7) 80.7 (2.5) 51.6 2.2)
Italy 65.1 2.2) 60.7 (1.5) 61.0 2.1) 61.9 (1.5) 80.2 (1.9 67.9 (1.7)
Japan 53.0 3.1) 34.5 2.1) 48.7 (2.8) 28.7 (2.0) 51.9 2.7) 27.1 (1.8)
Korea 66.4 2.9 493 2.1) 50.2 3.1) 39.3 (2.0) 66.6 (2.9) 45.2 2.1)
Luxembourg 52.8 (4.1) 57.9 (2.2) 47.5 (4.2) 49.1 2.2) 60.6 (3.9) 55.1 (1.9
Mexico 86.7 (2.0) 91.2 (1.2) 83.7 (1.6) 88.1 (1.4) 89.7 (1.1) 86.5 (1.5)
Netherlands 58.2 (3.2) 50.4 2.7) 50.5 (4.0) 43.0 (2.4) 69.9 (3.5) 50.6 (2.6)
New Zealand 77.1 3.5) 63.3 2.1) 61.9 3.7) 49.3 (2.4) 81.6 (2.8) 57.1 2.1)
Norway 61.5 (4.0) 49.4 @2.5) 62.2 (3.2) 42.7 @2.5) 68.1 (2.7) 47.6 (2.3)
Poland 69.5 (2.6) 74.8 (1.6) 74.9 2.7) 74.3 (1.6) 76.7 2.7) 72.5 (1.9)
Portugal 82.2 (3.0) 64.2 2.4) 83.0 (3.4) 67.9 2.3) 89.3 (2.2) 75.0 2.4)
Slovak Republic 52.3 (3.5) 58.6 (2.6) 44.0 (3.7) 43.8 (2.8) 65.7 (3.3) 56.6 (2.2)
Spain 69.9 (2.2) 59.6 1.7) 59.2 3.0) 45.3 (1.9 72.6 (2.5) 53.8 (1.8)
Sweden 67.8 (3.6) 49.6 (2.4) 56.9 (3.5) 44.8 (2.4) 69.1 3.3) 48.0 (2.5)
Switzerland 58.6 (2.8) 47.9 2.0) 493 2.7) 39.0 (1.7) 67.4 (3.0) 47.5 (1.7)
Turkey 87.7 (2.4) 78.6 2.2) 86.0 (2.5) 76.0 (2.3) 82.7 (2.7) 67.7 (2.5)
United Kingdom 72.5 (3.1) 65.0 (1.7) 54.3 (3.5) 50.8 (1.9) 78.6 (2.6) 65.4 (1.8)
United States 81.4 2.2) 77.3 (2.2) 72.7 (3.5) 69.2 (2.3) 83.8 2.5) 70.6 (1.4)
OECD average 66.3 (0.6) 58.5 (0.4) 59.3 (0.6) 50.7 (0.4) 73.1 (0.5) 56.8 (0.4)
g Argentina 77.9 3.3) 84.3 (2.3) 71.4 4.2) 83.9 (1.6) 81.2 2.8) 80.1 2.3)
£ Azerbaijan 88.8 2.3) 83.2 (2.1) 83.4 (2.4) 80.2 2.7) 90.6 2.2) 83.4 2.2)
& Brazil 80.0 2.7) 86.4 (1.9) 75.1 (2.6) 82.1 (2.2) 91.4 (2.4) 87.9 (1.7)
Bulgaria 73.0 3.5 82.1 (2.1 72.2 (3.9) 81.8 (2.0) 89.0 (2.5) 85.9 (1.9
Chile 83.2 3.3) 85.2 (1.6) 69.8 3.8) 76.8 (2.1) 81.3 3.1) 77.4 2.2)
Colombia 86.6 (2.4) 91.0 (1.5) 83.3 (3.2) 88.4 (2.2) 91.6 (2.2) 90.9 (1.6)
Croatia 62.3 3.2) 64.7 (2.5) 71.7 (3.6) 71.2 (2.2) 72.6 (3.4) 69.1 2.3)
Estonia 68.0 (3.5) 72.3 (2.4) 60.4 (3.5 64.8 (2.6) 82.4 (2.5) 71.3 2.5
Hong Kong-China 78.4 2.8) 70.7 (3.4) 72.1 2.8) 63.1 (4.2) 82.4 @2.1) 68.9 (3.4)
Indonesia 94.3 (2.0) 95.1 (1.1) 9.7 (1.1) 92.9 (1.3) 93.8 (2.0) 93.2 (1.1)
Israel 32.0 3.8) 56.3 2.7) 30.2 3.8) 49.5 (2.5) 30.2 (4.0) 45.1 (2.6)
Jordan 96.0 (1.3) 90.0 (1.5) 92.3 (2.3) 81.6 (1.6) 93.0 (1.5) 82.2 (1.5)
Kyrgyzstan 94.7 (1.5) 96.1 0.9) 90.8 @2.1) 93.0 (1.4) 90.7 (2.0) 89.5 (1.6)
Latvia 60.6 (4.8) 69.8 2.4) 72.6 (3.3) 69.8 2.7) 82.7 (3.0) 72.8 2.5)
Lithuania 83.9 2.5) 82.8 (1.7) 82.4 (2.4) 79.9 (1.9 91.0 (1.9) 81.9 (1.5)
Macao-China 84.9 (3.6) 81.5 (1.9) 85.5 3.3) 75.5 2.3) 88.8 (2.8) 81.8 2.1)
Montenegro 80.3 (2.8) 85.9 (1.6) 72.1 3.1) 78.2 (2.0) 88.5 (2.2) 84.5 (1.6)
Romania 83.9 (2.9) 86.0 (1.8) 82.4 3.1) 82.4 2.2) 86.0 (3.3) 75.9 3.0)
Russian Federation 72.8 2.9) 81.3 (1.6) 76.8 3.1) 78.7 1.7) 75.1 3.2) 79.5 (1.6)
Serbia 70.1 (2.6) 74.7 (2.2) 55.0 (3.4) 61.1 2.6) 82.3 (2.2) 78.5 (1.9
Slovenia 71.8 3.5) 70.0 2.0) 62.2 (4.0) 62.5 2.4) 80.0 (2.9) 69.5 (1.8)
Chinese Taipei 77.2 (2.6) 75.4 (1.8) 68.1 (2.7) 64.4 (1.7) 89.2 (1.6) 76.1 (1.4)
Thailand 94.9 (2.2) 95.4 (0.9) 97.0 (1.2) 91.5 (1.3) 98.8 (0.7) 93.7 (1.1)
Tunisia 89.7 (2.2) 91.4 (1.6) 88.9 (2.3) 82.7 2.1) 94.2 (2.1) 86.2 (2.3)
Uruguay 71.0 (3.9 80.4 2.3) 57.1 3.7) 72.1 2.4 73.1 (3.8) 75.4 2.4
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[Part 2/2]

Table A2.2a Instrumental interest in science (underlying percentages), by student group

Percentage of students agreeing or strongly agreeing with the following statements
Studying science is worthwhile for me because what I learn will
improve my career prospects 1 will learn many things in science that will help me get a job
Disadvantaged low achievers Disadvantaged low achievers
Resilient students (DLA) Resilient students (DLA)

% S.E. % S.E. % S.E. %o S.E.

O Australia 79.0 (2.2) 45.1 (1.7) 74.1 (2.3) 46.0 (1.6)
8 Austria 50.1 (3.6) 45.4 (2.4) 37.3 (3.4) 40.3 3.0
Belgium 56.8 2.7) 48.3 (2.6) 49.7 (2.6) 43.7 2.1
Canada 78.3 (1.9) 58.4 (1.9) 74.2 (2.1 59.1 (1.8)
Czech Republic 51.2 3.8) 47.7 2.5) 48.6 (3.6) 48.5 2.5)
Denmark 63.9 (3.4) 53.8 (2.3) 52.5 (3.5) 52.5 (2.3)
Finland 57.0 3.5) 33.6 (2.3) 57.5 3.5) 31.6 2.1)
France 66.7 (3.9) 50.4 (2.4) 51.9 (3.4) 41.6 (2.0)
Germany 65.0 (3.2) 52.1 (1.9) 54.8 (4.2) 49.9 (2.2)
Greece 64.1 (3.4) 61.0 (2.1) 59.4 (3.6) 59.9 (2.2)
Hungary 46.6 (4.2) 59.4 (2.2) 47.4 (3.8) 60.0 2.3)
Iceland 62.7 (3.3) 44.8 (2.2) 59.9 3.3) 42.0 (2.5)
Ireland 75.1 (2.8) 48.0 (2.5) 70.2 (3.2) 51.8 (2.4)
Italy 73.2 (2.0) 64.6 (1.7) 62.0 2.1) 59.8 (1.5)
Japan 48.5 (2.8) 24.7 (1.7) 46.4 (2.8) 26.0 (1.8)
Korea 65.0 (3.4) 39.6 (2.1) 53.1 (2.6) 38.1 (2.0)
Luxembourg 53.2 (4.4) 52.9 (2.1) 47.0 (4.7) 50.5 (2.0)
Mexico 88.9 (1.4) 85.4 (1.7) 81.3 (2.0 84.5 (1.4)
Netherlands 60.3 4.1 50.5 (2.4) 44.1 (3.6) 41.7 (2.3)
New Zealand 79.0 (3.5) 54.0 (2.1) 74.6 (3.4) 56.2 (2.0
Norway 65.6 (3.2) 47.0 (2.5) 52.6 (3.0) 39.3 (2.0)
Poland 75.6 (2.3) 75.0 (1.7) 66.7 (3.0 71.9 (2.1)
Portugal 86.9 (3.3) 72.5 2.1) 80.7 (3.5) 68.4 (1.9)
Slovak Republic 55.1 (3.9) 51.9 (2.4) 50.0 (3.5) 52.4 (2.6)
Spain 66.9 (2.6) 51.3 (1.5) 64.5 (2.8) 57.3 (1.7)
Sweden 69.7 (3.6) 47.7 (2.3) 58.0 (3.7) 39.8 (2.7)
Switzerland 523 (2.9) 41.2 (1.5) 41.0 (3.2) 38.2 (1.7)
Turkey 79.3 (2.8) 71.9 (2.5) 73.3 (2.9 69.5 (2.5)
United Kingdom 71.7 (2.8) 61.3 (2.0) 66.4 (3.0) 57.1 (1.9)
United States 74.7 (3.2) 65.9 (1.7) 74.6 (3.3) 68.0 (2.3)
OECD average 66.1 0.6) 53.5 0.4) 59.1 (0.6) 51.5 (0.4)
g Argentina 81.0 (3.2) 79.3 (2.3) 743 (3.0 80.5 (2.2)
£ Azerbaijan 85.8 (2.3) 81.0 (2.6) 81.7 2.1) 80.6 2.3)
&€ Brazil 83.2 (2.6) 83.9 (1.9 79.3 (2.7) 82.5 (2.3)
Bulgaria 76.9 (3.3) 79.5 (2.0) 69.5 (4.1) 81.1 (2.0)
Chile 75.3 (3.6) 78.8 2.1) 66.1 (3.7) 78.5 (2.0)
Colombia 83.7 (2.9) 89.9 (1.7) 80.2 (4.0) 86.7 (2.8)
Croatia 61.6 (3.8) 59.1 (2.6) 64.5 (3.5) 64.1 (2.4)
Estonia 64.4 3.1) 66.4 (2.3) 48.3 (3.2) 54.2 (2.4)
Hong Kong-China 81.1 2.2) 68.3 (3.2) 73.5 (2.6) 64.4 3.7)
Indonesia 86.7 (1.9) 89.7 (1.4) 84.8 (2.5) 88.0 (1.3)
Israel 29.6 (3.4) 45.2 (2.5) 35.6 (3.7) 48.2 2.2)
Jordan 91.1 (2.6) 79.8 (1.8) 88.1 (2.3) 80.4 (1.8)
Kyrgyzstan 84.9 (2.6) 89.5 (1.8) 86.7 (2.5) 91.1 (2.0)
Latvia 46.9 (5.2) 53.5 (2.5) 53.6 (4.6) 62.0 (2.4)
Lithuania 71.8 (3.1) 71.4 (1.9) 67.6 (2.9) 73.2 (1.7)
Macao-China 84.6 (3.9 76.4 (2.3) 78.7 (4.0) 76.0 (2.2)
Montenegro 72.1 (3.1) 77.7 (2.0) 70.8 (3.0 78.4 (2.0
Romania 84.5 (3.6) 77.5 (3.0 79.9 (3.4) 81.4 (2.4)
Russian Federation 64.1 (2.9) 71.8 1.7) 63.7 (2.9) 72.9 (1.9)
Serbia 66.9 (2.6) 71.1 (2.2) 63.3 (3.2) 70.2 (2.1)
Slovenia 65.9 (3.5) 60.6 (1.8) 61.3 (4.0) 62.9 (1.8)
Chinese Taipei 78.0 (2.4) 71.7 (1.9) 74.5 (2.0) 72.7 (1.8)
Thailand 94.9 (1.6) 93.0 (1.2) 92.6 (2.5) 90.8 (1.5)
Tunisia 90.0 (1.7) 82.2 (1.9) 89.0 (2.2) 79.8 (2.0)
Uruguay 57.0 (4.1) 66.6 (2.5) 59.8 3.7) 70.7 (2.5)
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Table A2.2b Instrumental motivation by student group

Instrumental motivation to learn science
Difference in the mean index between
resilient students and disadvantaged
Resilient students Disadvantaged low achievers (DLA) low achievers
Mean S.E. Mean S.E. Dif S.E.
8 Australia 0.46 (0.05) -0.36 (0.03) 0.82 (0.05)
8 Austria -0.30 (0.08) -0.43 (0.07) 0.14 (0.11)
Belgium -0.12 (0.05) -0.38 (0.04) 0.26 (0.07)
Canada 0.48 (0.05) -0.04 (0.03) 0.52 (0.06)
Czech Republic -0.14 (0.07) -0.24 (0.04) 0.10 (0.08)
Denmark 0.15 (0.07) -0.13 (0.04) 0.28 (0.09)
Finland 0.01 (0.06) -0.60 (0.04) 0.62 (0.08)
France 0.12 (0.08) -0.38 (0.06) 0.50 (0.09)
Germany 0.07 (0.08) -0.17 (0.05) 0.24 (0.09)
Greece 0.08 (0.07) -0.01 (0.04) 0.09 (0.08)
Hungary -0.12 (0.06) 0.02 (0.04) -0.13 (0.07)
Iceland 0.30 (0.08) -0.38 (0.04) 0.69 (0.09)
Ireland 0.31 (0.08) -0.35 (0.05) 0.66 (0.09)
Italy 0.15 (0.03) -0.02 (0.03) 0.17 (0.04)
Japan -0.25 (0.05) -0.83 (0.05) 0.58 (0.06)
Korea -0.03 (0.06) -0.49 (0.04) 0.46 (0.07)
Luxembourg -0.14 (0.10) -0.21 (0.04) 0.07 (0.171)
Mexico 0.61 (0.03) 0.64 (0.04) -0.03 (0.05)
Netherlands -0.06 (0.08) -0.36 (0.05) 0.30 (0.10)
New Zealand 0.39 (0.07) -0.15 (0.05) 0.54 (0.09)
Norway 0.02 (0.07) -0.42 (0.04) 0.43 (0.08)
Poland 0.25 (0.05) 0.18 (0.04) 0.07 (0.06)
Portugal 0.75 (0.08) 0.11 (0.05) 0.64 (0.10)
Slovak Republic -0.16 (0.06) -0.21 (0.05) 0.05 (0.08)
Spain 0.22 (0.06) -0.21 (0.03) 0.42 (0.07)
Sweden 0.14 (0.07) -0.40 (0.05) 0.54 (0.09)
Switzerland -0.12 (0.05) -0.45 (0.03) 0.33 (0.06)
Turkey 0.59 (0.07) 0.20 (0.06) 0.39 (0.10)
United Kingdom 0.27 (0.06) -0.05 (0.04) 0.33 (0.07)
United States 0.51 (0.07) 0.14 (0.04) 0.37 (0.09)
OECD average 0.15 (0.01) -0.20 (0.01) 0.35 (0.01)
£ Argentina 037 (0.07) 0.52 (0.06) -0.15 (0.09)
.E Azerbaijan 0.56 (0.05) 0.54 (0.06) 0.02 (0.07)
& Brazil 0.51 (0.04) 0.58 (0.04) -0.07 (0.05)
Bulgaria 0.32 (0.08) 0.45 (0.04) -0.13 (0.09)
Chile 0.49 (0.09) 0.50 (0.05) -0.01 (0.09)
Colombia 0.65 (0.06) 0.79 (0.06) -0.14 (0.08)
Croatia 0.06 (0.07) 0.04 (0.06) 0.02 (0.09)
Estonia 0.04 (0.05) 0.04 (0.03) 0.00 (0.07)
Hong Kong-China 0.39 (0.05) 0.02 (0.05) 0.37 (0.08)
Indonesia 0.71 (0.07) 0.73 (0.03) -0.02 (0.08)
Israel -0.68 (0.07) -0.18 (0.06) -0.49 (0.09)
Jordan 0.94 (0.06) 0.59 (0.04) 0.35 (0.07)
Kyrgyzstan 0.86 (0.06) 0.92 (0.04) -0.06 (0.07)
Latvia -0.03 (0.07) 0.06 (0.04) -0.08 (0.08)
Lithuania 0.47 (0.05) 0.34 (0.03) 0.13 (0.05)
Macao-China 0.51 (0.07) 0.25 (0.04) 0.26 (0.08)
Montenegro 0.42 (0.06) 0.57 (0.04) -0.14 (0.08)
Romania 0.44 (0.07) 0.39 (0.05) 0.05 (0.09)
Russian Federation 0.22 (0.06) 0.31 (0.03) -0.09 (0.06)
Serbia 0.12 (0.05) 0.22 (0.05) -0.10 (0.07)
Slovenia 0.12 (0.06) 0.01 (0.04) 0.11 (0.08)
Chinese Taipei 0.39 (0.05) 0.10 (0.03) 0.29 (0.06)
Thailand 0.87 (0.04) 0.62 (0.02) 0.24 (0.05)
Tunisia 1.03 (0.07) 0.71 (0.05) 0.32 (0.07)
Uruguay 0.10 (0.07) 0.28 (0.05) -0.18 (0.08)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Relationship between being resilient and PISA index of instrumental motivation in
Table A2.2¢ science learning

Increased likelihood of being resilient associated with one unit on the PISA index of instrumental motivation in science learning
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant back§round, grade, using test | gender, immigrant background, grade, using
anguage test language

Ratio S.E. Ratio S.E. Ratio S.E.

8 Australia 1.90 (0.06) 1.86 (0.06) 1.87 (0.06)
8 Austria 1.15 (0.08) 1.37 (0.09) 1.38 (0.10)
Belgium 1.30 (0.07) 1.48 (0.08) 1.55 (0.09)
Canada 1.55 (0.06) 1.55 (0.07) 1.55 (0.07)
Czech Republic 1.21 0.12) 1.29 0.12) 1.28 (0.12)
Denmark 1.33 (0.09) 1.42 (0.09) 1.42 (0.09)
Finland 1.99 (0.10) 2.02 (0.10) 2.02 (0.10)
France 1.60 (0.09) 1.60 0.10) 1.60 (0.10)
Germany 1.25 (0.08) 1.18 (0.09) 1.24 (0.10)
Greece 1.13 0.10) 1.19 0.11) 1.19 0.11)
Hungary 0.90 0.10) 1.04 0.11) 1.04 0.12)
Iceland 1.64 (0.08) 1.61 (0.08) 1.61 (0.08)
Ireland 1.57 (0.08) 1.60 (0.08) 1.58 (0.08)
Italy 1.31 (0.06) 1.32 (0.07) 117 (0.06)
Japan 1.60 (0.06) 1.60 (0.06) 1.48 (0.06)
Korea 1.68 (0.09) 1.68 (0.09) 1.64 (0.10)
Luxembourg 1.07 (0.10) 1.13 0.11) 1.15 0.11)
Mexico 1.00 (0.08) 1.08 (0.08) 1.10 (0.08)
Netherlands 1.36 (0.10) 1.42 (0.10) 1.38 0.11)
New Zealand 1.65 (0.10) 1.71 (0.10) 1.72 0.10)
Norway 1.59 (0.09) 1.64 (0.09) 1.64 (0.09)
Poland 1.15 (0.09) 1.21 (0.09) 1.21 (0.09)
Portugal 2.22 (0.14) 1.63 (0.15) 1.68 (0.15)
Slovak Republic 1.09 (0.10) 1.20 0.10) 1.19 0.11)
Spain 1.54 (0.08) 1.46 (0.08) 1.47 (0.08)
Sweden 1.63 (0.08) 1.78 (0.09) 1.77 (0.09)
Switzerland 1.41 (0.07) 1.51 (0.07) 1.46 (0.07)
Turkey 1.49 0.11) 1.42 0.12) 1.42 (0.12)
United Kingdom 1.39 (0.08) 1.40 (0.09) 1.4 (0.09)
United States 1.66 0.11) 1.73 (0.12) 1.76 (0.12)
OECD average 1.41 (0.02) 1.45 (0.02) 1.45 (0.02)
g Argentina 0.83 0.11) 0.89 (0.12) 0.91 (0.12)
£ Azerbaijan 1.01 0.10) 1.00 (0.10) 1.00 (0.10)
& Brazil 0.93 (0.09) 1.01 (0.10) 1.02 (0.10)
Bulgaria 0.86 (0.13) 0.89 (0.13) 0.95 0.13)
Chile 1.03 0.11) 1.11 (0.10) 1.15 (0.10)
Colombia 0.86 (0.12) 1.07 (0.13) 1.08 0.11)
Croatia 1.01 (0.09) 1.04 (0.09) 1.09 0.10)
Estonia 1.05 (0.12) 1.1 (0.13) 1.12 0.13)
Hong Kong-China 1.57 (0.09) 1.84 0.11) 1.97 0.12)
Indonesia 0.96 (0.16) 1.07 (0.15) 1.05 0.14)
Israel 0.70 (0.09) 0.67 (0.09) 0.65 (0.09)
Jordan 1.64 (0.14) 1.50 (0.15) 1.51 (0.15)
Kyrgyzstan 0.87 0.14) 0.86 (0.15) 0.92 (0.15)
Latvia 0.93 (0.16) 0.92 0.17) 0.97 0.17)
Lithuania 1.23 (0.09) 1.26 (0.09) 1.31 (0.09)
Macao-China 1.41 0.14) 1.25 (0.15) 1.25 (0.16)
Montenegro 0.90 (0.08) 0.94 (0.09) 1.01 (0.09)
Romania 1.10 0.17) 1.07 0.17) 1.08 (0.18)
Russian Federation 0.91 (0.12) 0.95 (0.12) 0.95 (0.12)
Serbia 0.95 (0.08) 0.96 (0.08) 1.00 (0.09)
Slovenia 1.16 0.10) 1.22 (0.10) 1.20 (0.10)
Chinese Taipei 1.53 (0.10) 1.49 (0.10) 1.47 0.11)
Thailand 1.92 0.13) 1.84 (0.13) 1.84 0.13)
Tunisia 1.59 (0.16) 1.45 (0.17) 1.49 0.17)
Uruguay 0.91 (0.09) 1.02 (0.09) 1.03 (0.09)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

1121 Engagement in science-related activities outside school (underlying percentages),
Table A2.3a by student group
Percentage of students doing the following activities very often or regularly
Watch TV programmes about science Borrow or buy books on science topics Visit web sites about science topics
Disadvantaged low Disadvantaged low Disadvantaged low
Resilient students achievers (DLA) Resilient students achievers (DLA) Resilient students achievers (DLA)
% S.E. % S.E. % S.E. % S.E. % S.E. % S.E.
8 Australia 19.9 (1.6) 12.7 (0.9) 7.6 (1.1) 29 (0.5) 14.5 (1.3) 5.7 (0.6)
8 Austria 23.3 (2.5) 13.1 (1.8) 8.0 (1.2) 6.1 (1.2) 11.5 (2.4) 9.7 (1.6)
Belgium 27.9 (2.1) 21.2 (1.5) 9.1 (1.8) 6.6 (0.9) 16.7 (1.8) 11.1 (1.0)
Canada 24.2 (2.0 12.5 (1.0) 6.0 (0.8) 3.7 (0.7) 15.5 (1.4) 6.9 (0.8)
Czech Republic 13.0 2.2) 13.8 (1.8) 6.1 (1.6) 53 (1.3) 5.5 (1.6) 5.8 (0.8)
Denmark 28.2 (3.0 15.1 (1.5) 6.1 (1.6) 4.6 (0.9) 10.8 (2.2) 6.1 (1.2)
Finland 19.0 (2.3) 12.4 (1.3) 4.3 (1.2) 2.2 0.6) 5.6 (1.3) 1.9 0.5)
France 223 (3.4) 22.6 (1.6) 10.1 (2.3) 7.4 (1.0) 12.2 (3.0) 9.2 (1.0
Germany 253 (3.8) 13.0 (1.4) 7.3 (2.0) 4.5 (0.8) 123 (2.6) 7.8 (1.2)
Greece 24.8 (2.8) 18.8 (1.5) 14.4 (2.1) 11.3 (1.4) 11.5 (1.9) 9.4 (1.3)
Hungary 37.2 (3.6) 28.7 (1.8) 9.1 2.1) 12.3 (1.8) 11.5 (2.2) 10.4 (1.4)
Iceland 25.7 (3.0) 7.2 (1.3) 10.6 (2.0) 3.9 (0.9) 17.4 (2.8) 53 (1.0)
Ireland 213 2.7) 12.0 (1.3) 6.4 (1.7) 2.5 (0.9) 9.9 2.1) 5.8 (1.1)
Italy 28.7 (2.0) 21.7 (1.0) 9.6 (1.3) 7.2 (0.6) 15.5 (1.7) 8.8 0.8)
Japan 8.3 (1.5) 5.8 0.7) 2.5 (0.9) 3.5 (0.8) 4.2 (1.1) 2.7 (0.6)
Korea 8.1 (1.7) 6.7 (1.0) 7.0 (1.5) 3.0 (0.6) 6.2 (1.3) 2.7 (0.6)
Luxembourg 30.4 (4.9) 17.9 (1.4) 12.0 (2.4) 8.2 (1.0) 15.5 (3.4) 10.4 (1.1)
Mexico 39.2 (3.0 44.2 (2.3) 23.0 (2.9) 353 (2.2) 26.5 (2.6) 27.8 (2.3)
Netherlands 28.9 (3.1) 20.0 (2.0) 6.6 (1.8) 6.3 (1.4) 11.6 2.1 7.8 (1.1
New Zealand 16.7 (2.5) 13.9 (1.3) 7.7 (1.8) 6.9 (1.2) 9.6 (1.7) 7.3 (1.2)
Norway 24.5 (2.8) 17.5 (1.7) 23 (1.0) 4.9 (1.2) 15.1 (2.5) 10.8 (1.5)
Poland 53.3 (2.9) 43.5 (1.9 16.1 (2.2) 12.7 (1.2) 12.7 2.1 13.7 (1.4)
Portugal 51.3 (3.5) 33.9 (2.0) 14.2 (2.7) 15.6 (1.8) 20.7 (3.2) 15.1 (1.4)
Slovak Republic 24.5 (3.1) 17.6 (1.7) 10.4 (2.3) 5.7 (1.0) 6.2 (1.7) 6.5 (1.2)
Spain 12.5 (1.8) 10.5 (1.1) 4.7 (1.1) 3.8 0.7) 8.6 (1.3) 5.4 (0.7)
Sweden 10.0 (2.1) 6.8 (1.0) 0.9 0.7) 1.4 (0.5) 4.9 (1.6) 3.2 0.7)
Switzerland 18.2 (2.2) 14.0 (1.2) 6.1 (1.3) 4.8 (0.6) 8.4 (1.7) 8.6 (1.0)
Turkey 31.0 (3.5) 21.1 (2.2) 26.3 (3.1) 15.9 (2.0) 17.4 (3.4) 121 (1.7)
United Kingdom 16.8 (2.4) 9.4 (1.1) 5.9 (1.5) 3.5 0.7) 12.1 (1.8) 6.8 (1.0)
United States 27.2 (3.3) 19.8 (1.6) 8.4 (2.5) 6.6 (1.0) 18.5 (3.4) 9.3 (1.3)
OECD average 24.7 (0.5) 17.6 (0.3) 9.0 (0.3) 7.3 (0.2) 123 (0.4) 8.5 0.2)
g Argentina 36.1 (4.6) 343 (3.3) 25.6 (4.0) 30.9 3.1) 19.7 (3.4) 215 (2.0)
.§ Azerbaijan 60.0 (2.7) 61.2 (2.9) 42.8 (3.9 39.5 (3.3) 14.4 (3.2) 20.0 (2.5)
& Brazil 30.2 (3.8) 42.4 (3.0 19.8 (2.8) 30.0 2.2) 11.6 (2.2) 15.7 (1.5)
Bulgaria 45.6 (4.3) 40.4 (2.4) 6.9 2.1 15.6 (2.1) 19.9 (2.9) 23.6 (1.8)
Chile 53.4 4.3) 322 (2.1) 22.2 (3.3) 22.1 2.1 27.5 (3.4) 25.3 2.1)
Colombia 58.0 (3.9) 50.2 (3.2) 34.0 (3.6) 39.9 (3.0 29.7 (4.4) 31.8 (3.6)
Croatia 36.7 (3.0 25.6 (2.0) 11.9 (1.9) 5.9 0.8) 10.3 (1.9) 5.4 (1.0
Estonia 26.3 (3.2) 22.0 (1.9) 4.7 (2.0) 6.0 (1.1) 15.6 (3.0) 14.8 (1.7)
Hong Kong-China 17.4 2.1) 9.1 (1.3) 153 (1.9) 3.7 (1.0) 11.6 (2.1) 53 (1.2)
Indonesia 1.9 (2.1) 13.2 (1.8) 4.1 (1.1) 5.8 (0.9) 1.8 (1.0) 4.4 (0.8)
Israel 27.3 (3.3) 31.3 (2.8) 15.5 (3.4) 19.7 (2.2) 22.4 (3.5) 21.9 (1.8)
Jordan 43.1 (3.4) 47.0 (1.8) 21.4 (2.9) 27.5 (1.8) 16.0 (2.5) 27.1 (1.7)
Kyrgyzstan 62.4 (2.9) 72.0 (3.2) 33.1 (3.2) 48.0 (2.9) 18.0 (2.4) 34.0 (3.4)
Latvia 22.8 (3.2) 13.8 (1.6) 4.2 (1.4) 5.9 (1.1) 5.2 (1.5) 7.9 (1.1)
Lithuania 28.7 (3.5) 28.6 (2.3) 4.2 (1.4) 8.3 (1.3) 12.0 (2.6) 10.9 (1.5)
Macao-China 20.1 (2.6) 14.4 (1.7) 9.2 (1.8) 5.6 0.9) 8.3 (1.5) 6.7 (1.3)
Montenegro 38.0 (3.2) 38.4 (2.5) 13.5 (2.0 13.3 (1.6) 10.2 2.1) 13.6 (1.3)
Romania 27.2 (5.4) 27.9 (2.9 12.9 (3.8) 16.9 (1.8) 11.2 (5.3) 12.9 (1.9)
Russian Federation 39.0 (3.6) 31.7 (2.9) 20.1 (3.0) 19.9 (3.8) 6.7 (2.2) 14.4 (3.4)
Serbia 37.2 (3.3) 36.5 (2.2) 12.3 (2.8) 1.9 (1.5) 9.5 (2.0) 8.1 (1.0)
Slovenia 37.8 (3.9) 26.9 (2.0) 10.9 (2.0) 8.9 (1.0) 16.3 (3.0) 13.1 (1.4)
Chinese Taipei 20.1 (1.8) 11.8 (1.1) 11.1 (1.7) 6.1 (0.8) 14.5 (2.0) 8.9 (1.0
Thailand 62.9 (3.4) 325 2.3) 353 (3.3) 17.1 (1.7) 24.0 (3.0 12.9 (1.4)
Tunisia 40.5 (3.8) 47.3 (2.5) 28.5 (3.1) 37.2 (2.8) 8.5 (2.0) 243 (2.1)
Uruguay 33.1 (2.9) 25.1 2.2) 19.3 (2.8) 22.7 (1.9) 13.4 (2.6) 159 (1.4)
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ANNEX A2

1201 Engagement in science-related activities outside school (underlying percentages),
Table A2.3a by student group

Percentage of students doing the following activities very often or regularly
Listen to radio programmes about advances | Read science magazines or science articles Attend a science club
in science in papers
Disadvantaged low Disadvantaged low Disadvantaged low
Resilient students achievers (DLA) Resilient students achievers (DLA) Resilient students achievers (DLA)
% S.E. % S.E. % S.E. % S.E. % S.E. % S.E.
8 Australia 4.8 (0.9) 2.6 (0.4) 12.9 (1.4) 4.0 (0.5) 1.1 0.4) 1.3 (0.4)
5 Austria 6.2 (1.5) 10.4 (1.5) 28.7 2.7) 17.8 (2.2) 0.7 0.6) 4.0 (0.8)
Belgium 5.5 (1.4) 8.8 (1.0) 23.9 (2.3) 11.9 (1.0) 0.1 (0.2) 33 0.7)
Canada 3.9 (0.8) 5.0 0.9 15.5 (1.4) 7.7 (1.0) 0.7 (0.4) 1.6 (0.4)
Czech Republic 1.3 (0.6) 6.5 (1.3) 19.8 2.7) 12.0 (1.8) 5.6 (1.6) 4.4 (1.1)
Denmark 5.6 (1.8) 4.5 (0.9) 25.4 (3.0) 9.0 (1.1) 1.5 0.7) 2.6 0.6)
Finland 2.1 0.9) 2.7 0.7) 23.2 (2.7) 7.0 (1.0 0.5 (0.4) 0.6 0.3)
France 3.8 (1.5) 8.0 (0.9) 252 (3.4) 15.3 (1.5) 1.4 (1.3) 2.8 0.7)
Germany 4.2 (1.7) 745 (1.0 24.3 (3.2) 12.0 (1.5) 3.5 (1.6) 2.8 0.6)
Greece 4.5 (1.4) 10.8 (1.4) 40.5 (3.5) 20.5 (1.8) 17.4 (3.4) 15.1 (1.7)
Hungary 7.5 (2.3) 7.6 (1.2) 28.4 (3.5) 17.5 (1.9) 8.4 (2.3) 11.1 (1.7)
Iceland 3.6 (1.5) 2.2 0.7) 42.6 (3.6) 123 (1.6) 0.5 (0.5) 1.5 (0.6)
Ireland 4.9 (1.4) 3.1 0.7) 13.5 2.1 6.5 (1.0) 0.5 0.5) 1.0 (0.4)
Italy 5.7 (1.0) 7.8 0.8) 38.7 (1.9 19.3 (1.1) 2.1 0.7) 6.9 0.9)
Japan 0.7 0.2) 1.4 0.4) 59 (1.2) 5.0 0.7) 1.2 (0.7) 2.1 (0.6)
Korea [« [ 1.2 0.4) 14.9 (1.7) 4.6 (1.0 3.7 (1.1) 1.5 0.6)
Luxembourg 6.6 (1.9) 8.4 (1.0) 235 (2.8) 13.8 (1.3) 23 (1.1) 5.8 (0.8)
Mexico 19.7 (2.4) 35.5 (2.5) 41.4 (2.9) 41.4 (2.5) 4.0 (1.5) 16.4 (1.7)
Netherlands 2.8 (1.0) @1l (1.7) 15.4 (2.5) 11.9 (1.8) 2.2 (1.1) 5.8 (1.2)
New Zealand 1.8 (0.9) 4.1 0.7) 8.9 (1.9) 7.8 (1.4) 0.5 0.5) 1.9 0.6)
Norway 3.0 (1.2) 3.6 (0.8) 18.7 (2.6) 8.9 (1.3) 3.0 (1.1) 5.8 (1.1
Poland 12.5 (1.8) 19.1 (1.5) 37.0 (2.4) 24.8 (1.6) 13.3 (2.4) 8.3 (1.3)
Portugal 8.8 (1.9 11.3 (1.3) 37.4 (3.8) 18.2 (1.8) 1.8 0.8) 8.1 (1.2)
Slovak Republic 6.7 (1.8) 8.9 (1.7) 29.0 (3.1) 14.7 (2.3) 4.0 (1.8) 4.8 (1.2)
Spain 4.0 (1.2) 3.4 0.7) 21.0 2.1 7.6 0.9 3.6 (1.0 4.0 0.9
Sweden 1.9 (1.1) 2.6 (0.6) 133 (2.7) 4.1 (0.9) 0.4 (0.6) 1.3 0.4)
Switzerland 5.9 (1.9) 6.9 (0.7) 21.9 (2.0) 12.1 (1.1) 2.7 0.7) 6.1 0.7)
Turkey 16.9 (2.9 17.0 (2.4) 37.4 (3.8) 25.7 (2.3) 7.2 (2.3) 10.4 (1.8)
United Kingdom 1.6 0.7) 2.0 (0.5) 8.2 (1.4) 3.7 (0.7) 1.0 (0.5) 3.2 (0.9)
United States 2.5 (1.0 7.6 (1.4) 22.2 (3.0 12.0 (1.1) 4.7 (1.4) 5.0 (1.4)
OECD average 5.5 0.3) 7.6 0.2) 24.0 0.5) 13.0 0.3) 3.3 0.2) 5.0 0.2)
g Argentina 8.5 (2.3) 25.0 (2.5) 37.4 3.7) 33.8 (2.5) 4.1 (1.5) 18.0 (2.7)
.E Azerbaijan 42.6 (2.9) 40.8 (2.7) 40.1 (3.2) 38.2 (3.2) 34.7 (3.2) 30.5 (2.8)
& Brazil 13.4 2.5 27.5 (1.9 36.6 (3.5) 38.1 (2.0) 5.6 (1.7) 223 (1.8)
Bulgaria 12.2 (2.7) 19.2 (2.2) 333 (3.4) 24.2 (2.1) 4.6 (1.6) 13.0 (1.8)
Chile 15.2 (2.5) 18.4 (1.4) 42.2 (3.7) 23.4 (1.7) 59 2.4) 15.0 (1.8)
Colombia 32.8 (4.0) 40.2 (3.4) 57.8 (4.2) 51.4 2.7) 7.7 (2.3) 18.9 (2.2)
Croatia 6.2 (1.4) 11.3 (1.2) 399 (3.1) 23.1 (1.4) 1.9 (0.9) 5.1 0.9
Estonia 9.2 (2.2) 10.1 (1.7) 28.0 (4.0) 18.3 (2.2) 6.5 (2.4) 5.8 (1.2)
Hong Kong-China 6.8 (1.5) 5.5 (1.1) 18.6 (2.0) 8.2 (1.4) 10.9 (1.7) 5.6 (1.1
Indonesia 6.0 (1.6) 14.0 (1.8) 7.2 (1.6) 12.3 (1.2) 3.5 (1.1) 7.1 (1.1)
Israel 12.5 (3.2) 23.9 (2.2) 36.4 (4.6) 26.2 (2.0) 9.7 2.4) 17.5 (2.0)
Jordan 38.8 (3.4) 42.1 (2.3) 46.1 (4.2) 43.2 (2.5) 15.3 (2.9 27.1 (1.7)
Kyrgyzstan 51.5 (3.5) 66.0 (2.3) 59.5 (3.4) 64.0 (2.3) 25.1 (3.1) 41.0 (2.7)
Latvia 5.7 (1.7) 12.1 (1.6) 21.0 (3.2) 15.9 (2.0 1.7 (1.2) 2.6 (0.8)
Lithuania 7.3 (1.6) 10.9 (1.2) 21.8 (2.8) 18.0 (1.6) 4.3 (1.5) 3.6 (0.8)
Macao-China 6.6 (1.3) 7.1 (1.2) 22.1 (2.5) 10.4 (1.7) 2.4 (0.8) 2.7 (0.6)
Montenegro 253 (3.2) 30.4 (1.8) 44.9 (3.7) 36.1 (2.4) 1.3 0.7) 10.6 (1.2)
Romania 9.2 (2.5) 18.4 (2.9) 30.9 (5.0) 26.1 2.1) 4.8 (3.2) 12.6 (1.9)
Russian Federation 19.8 2.8) 23.5 3.1 35.8 2.9 28.7 2.9 8.9 (3.0 12.9 3.1
Serbia 17.5 (2.6) 25.2 (1.8) 34.0 (3.7) 22.4 (1.9) 5.0 (1.6) 6.7 (1.0)
Slovenia 10.1 2.1 1.1 (1.3) 29.1 (3.1 16.0 (1.2) 6.4 (1.7) 7.6 (1.3)
Chinese Taipei 4.4 (1.0) 7.0 (0.9) 24.4 (2.6) 11.7 (1.3) 5.5 (1.4) 7.4 (0.9)
Thailand 249 (3.0 24.7 (2.4) 43.6 (2.6) 29.3 (2.3) 37.6 3.1 30.3 (2.2)
Tunisia 38.5 (3.3) 44.4 (2.2) 46.3 (3.1) 50.3 (2.8) 14.5 2.7) 31.2 (2.3)
Uruguay 7.5 (2.0) 12.1 (1.6) 259 (3.4) 20.3 2.1) 5.4 (1.7) 10.2 (1.3)
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Table A2.3b Engagement in science-related activities outside school, by student group

Participation in science-related activities
Difference in the mean index between
resilient students and disadvantaged
Resilient students Disadvantaged low achievers (DLA) low achievers
Mean S.E. Mean S.E. Dif S.E.
8 Australia -0.04 (0.03) -0.65 (0.03) 0.59 (0.04)
8 Austria 0.17 (0.05) -0.21 (0.05) 0.37 (0.08)
Belgium 0.16 (0.04) -0.21 (0.03) 0.37 (0.06)
Canada -0.01 (0.03) -0.49 (0.04) 0.45 (0.06)
Czech Republic 0.15 (0.05) -0.01 (0.05) 0.15 (0.07)
Denmark 0.08 (0.06) -0.49 (0.04) 0.54 (0.07)
Finland 0.04 (0.04) -0.45 (0.03) 0.47 (0.05)
France 0.13 (0.07) -0.27 (0.04) 0.39 (0.08)
Germany 0.20 (0.06) -0.19 (0.04) 0.42 (0.07)
Greece 0.35 (0.05) -0.03 (0.05) 0.37 (0.07)
Hungary 0.39 (0.06) 0.18 (0.04) 0.19 (0.08)
Iceland 0.12 (0.06) -0.64 (0.04) 0.73 (0.09)
Ireland -0.19 (0.07) -0.82 (0.04) 0.61 (0.08)
Italy 0.33 (0.03) 0.02 (0.02) 0.31 (0.04)
Japan -0.50 (0.04) -0.89 (0.03) 0.39 (0.06)
Korea -0.10 (0.04) -0.59 (0.05) 0.48 (0.07)
Luxembourg 0.27 (0.06) -0.12 (0.04) 0.38 (0.08)
Mexico 0.65 (0.04) 0.87 (0.05) -0.20 (0.08)
Netherlands -0.18 (0.06) -0.46 (0.06) 0.26 (0.08)
New Zealand -0.13 (0.05) -0.50 (0.05) 0.35 (0.07)
Norway 0.07 (0.05) -0.43 (0.04) 0.49 (0.07)
Poland 0.62 (0.04) 0.58 (0.03) 0.03 (0.05)
Portugal 0.58 (0.05) 0.24 (0.05) 0.32 (0.06)
Slovak Republic 0.34 (0.05) 0.14 (0.07) 0.22 (0.09)
Spain -0.04 (0.04) -0.45 (0.03) 0.37 (0.06)
Sweden -0.34 (0.07) -0.77 (0.04) 0.40 (0.08)
Switzerland 0.08 (0.05) -0.19 (0.03) 0.27 (0.06)
Turkey 0.67 (0.05) 0.31 (0.07) 0.32 (0.09)
United Kingdom -0.29 (0.06) -0.68 (0.04) 0.37 (0.08)
United States 0.20 (0.05) -0.21 (0.06) 0.38 (0.10)
OECD average 0.13 (0.01) -0.25 (0.01) 0.36 (0.01)
g Argentina 0.40 (0.07) 0.55 (0.06) -0.17 (0.10)
-E Azerbaijan 1.16 (0.06) 1.18 (0.06) -0.03 (0.08)
£ Brazil 0.33 (0.05) 0.64 (0.04) -0.33 (0.07)
Bulgaria 0.64 (0.04) 0.71 (0.05) -0.06 (0.08)
Chile 0.60 (0.07) 0.38 (0.05) 0.23 (0.07)
Colombia 0.94 (0.05) 1.01 (0.05) -0.08 (0.07)
Croatia 0.44 (0.04) 0.22 (0.03) 0.23 (0.06)
Estonia 0.40 (0.05) 0.29 (0.04) 0.11 (0.07)
Hong Kong-China 0.39 (0.05) -0.12 (0.05) 0.46 (0.07)
Indonesia 0.34 (0.04) 0.36 (0.06) -0.03 (0.07)
Israel 0.28 0.07) 0.19 (0.07) 0.09 0.13)
Jordan 0.93 (0.06) 0.92 (0.04) -0.02 (0.07)
Kyrgyzstan 1.06 (0.04) 1.49 (0.04) -0.35 (0.07)
Latvia 0.24 (0.05) 0.16 (0.04) 0.07 (0.08)
Lithuania 0.27 (0.05) 0.21 (0.04) 0.06 (0.07)
Macao-China 0.28 (0.05) 0.01 (0.04) 0.25 (0.07)
Montenegro 0.68 (0.05) 0.74 (0.04) -0.08 (0.06)
Romania 0.59 (0.05) 0.53 (0.06) 0.03 (0.09)
Russian Federation 0.56 (0.05) 0.49 (0.08) 0.05 (0.07)
Serbia 0.55 (0.06) 0.50 (0.04) 0.04 (0.08)
Slovenia 0.52 (0.05) 0.29 (0.04) 0.24 (0.07)
Chinese Taipei 0.43 (0.04) 0.11 (0.03) 0.31 (0.06)
Thailand 1.19 (0.04) 0.90 (0.02) 0.26 (0.04)
Tunisia 0.94 (0.04) 1.16 (0.03) -0.20 (0.06)
Uruguay 0.28 (0.06) 0.17 (0.05) 0.08 (0.08)

Note: Values that are statistically different are indicated in bold.
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Relationship between being resilient and PISA index of science activities outside
Table A2.3c the school

Increased likelihood of being resilient associated with one unit on the PISA index of science activities
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant backi;round, grade, using test | gender, immigrant background, grade, using
anguage test language
Ratio S.E. Ratio S.E. Ratio S.E.
8 Australia 1.76 (0.04) 1.77 (0.04) 1.79 (0.05)
8 Austria 1.47 (0.08) 1.68 (0.09) 1.68 (0.09)
Belgium 143 (0.06) 1.74 (0.08) 1.78 (0.09)
Canada 1.46 (0.06) 1.58 (0.06) 1.59 (0.06)
Czech Republic 1.24 (0.09) 1.34 (0.10) 1.38 (0.10)
Denmark 1.66 (0.08) 1.83 (0.08) 1.85 (0.08)
Finland 1.74 (0.07) 1.76 (0.08) 1.76 (0.08)
France 1.51 (0.08) 171 0.11) 1.69 0.12)
Germany 1.52 (0.09) 1.50 0.11) 1.58 (0.14)
Greece 1.36 (0.06) 1.39 (0.07) 139 (0.07)
Hungary 1.26 (0.10) 1.37 0.11) 1.39 (0.13)
Iceland 1.81 (0.09) 1.88 (0.10) 1.88 (0.10)
Ireland 1.73 (0.07) 1.79 (0.08) 1.81 (0.08)
Italy 1.42 (0.05) 1.38 (0.06) 1.32 (0.06)
Japan 1.48 (0.07) 1.46 (0.07) 1.48 (0.08)
Korea 1.57 (0.07) 1.58 (0.07) 1.53 (0.07)
Luxembourg 1.42 (0.09) 1.50 0.11) 1.47 0.11)
Mexico 0.88 (0.09) 0.94 (0.09) 0.95 (0.09)
Netherlands 1.30 (0.07) 1.52 (0.07) 1.60 (0.10)
New Zealand 1.47 (0.08) 1.60 (0.09) 1.64 (0.09)
Norway 1.56 (0.08) 1.68 (0.08) 1.68 (0.09)
Poland 1.10 (0.09) 1.08 (0.09) 1.08 (0.09)
Portugal 1.38 (0.07) 1.59 (0.09) 1.63 (0.10)
Slovak Republic 143 (0.13) 1.51 (0.13) 1.54 (0.13)
Spain 1.39 (0.06) 1.42 (0.07) 1.44 (0.07)
Sweden 1.50 (0.10) 1.70 0.12) 171 0.11)
Switzerland 1.31 (0.07) 1.52 (0.09) 1.51 (0.09)
Turkey 1.36 (0.09) 1.33 (0.09) 1.33 (0.09)
United Kingdom 1.39 (0.08) 1.44 (0.08) 1.46 (0.08)
United States 1.46 0.11) 1.56 (0.14) 1.58 (0.14)
OECD average 1.43 (0.01) 1.52 (0.02) 1.54 (0.02)
g Argentina 0.92 (0.09) 1.02 (0.10) 1.06 0.11)
% Azerbaijan 0.99 0.10) 1.00 0.10) 1.00 0.10)
€ Brazil 0.79 (0.07) 0.84 (0.09) 0.86 (0.09)
Bulgaria 1.00 (0.10) 1.05 0.11) 1.15 0.11)
Chile 1.26 (0.07) 1.32 (0.08) 1.39 (0.09)
Colombia 0.95 0.11) 1.05 0.13) 1.05 0.13)
Croatia 1.34 (0.08) 1.36 (0.09) 1.41 (0.09)
Estonia 1.18 0.12) 1.23 0.14) 1.24 (0.14)
Hong Kong-China 1.52 (0.07) 1.57 (0.08) 1.56 (0.08)
Indonesia 0.95 0.11) 0.97 0.12) 0.94 0.12)
Israel 1.04 (0.08) 1.07 (0.08) 1.18 (0.09)
Jordan 1.01 (0.08) 1.04 (0.09) 1.04 (0.10)
Kyrgyzstan 0.53 (0.12) 0.50 (0.12) 0.54 (0.12)
Latvia 1.14 (0.14) 1.04 (0.14) 1.08 0.14)
Lithuania 111 0.11) 1.08 (0.11) 1.10 (0.12)
Macao-China 1.38 (0.08) 141 (0.09) 141 (0.10)
Montenegro 0.96 (0.09) 0.99 (0.10) 1.07 (0.10)
Romania 1.08 0.13) 1.06 (0.14) 1.15 (0.16)
Russian Federation 1.08 (0.09) 1.16 (0.08) 1.17 (0.08)
Serbia 1.1 0.11) 1.1 (0.11) 1.16 0.12)
Slovenia 1.32 0.10) 1.28 (0.09) 1.39 0.11)
Chinese Taipei 1.37 (0.08) 1.33 (0.08) 1.37 (0.09)
Thailand 2.02 0.14) 1.85 (0.15) 1.88 0.16)
Tunisia 0.77 0.11) 0.90 (0.13) 0.92 (0.14)
Uruguay 1.14 (0.08) 1.27 (0.09) 1.28 (0.10)

Note: Valtes that are statistically different are indicated in bold.
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Table A2.4a

Science self-efficacy (underlying percentages), by student group

Percentage of students being able to do easily or with a bit of effort in following tasks

Recognise the science question
that underlies a newspaper

Explain why earthquakes occur
more fre uently in some areas

Describe the role of antibiotics in

Identify the science question
associated with the disposal of

report on a health issue an in others the treatment of disease garbage

Disadvantaged Disadvantaged Disadvantaged Disadvantaged

Resilient low achievers Resilient low achievers Resilient low achievers Resilient low achievers

students (DLA) students (DLA) students (DLA) students (DLA)

% S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E.

O Australia 89.3 (1.7) 57.3 (1.4) 91.2 (1.1) 59.0 (1.4) 73.6 (2.0) 353 (1.5) 66.2 2.1) 45.6 (1.3)
& Austria 83.7 | (2.7) | 52.8 | (2.2) | 919 | (1.7) | 53.6 | (2.1) | 623 | (3.2) | 38.1 | (2.2) | 703 | (3.0) | 50.2 | (2.2)
Belgium 83.8 (1.7) 59.1 (1.8) 80.5 2.1) 53.1 (2.0 711 2.7) 44.0 (1.9 58.4 2.9 40.8 (1.6)
Canada 86.9 (2.0) 59.0 (1.7) 84.5 (2.0) 58.2 (1.5) 69.0 2.1) 38.3 (1.7) 711 (2.4) 46.2 (1.8)
Czech Republic 86.3 | (23) | 633 | (2.2) | 882 | (24) | 66.7 | (2.3) | 75.1 (3.3) | 633 | 2.0) | 663 | (3.3) | 53.0 | (2.3)
Denmark 85.5 (2.8) 60.6 (2.3) 84.8 (2.8) 60.5 (1.8) 51.0 (3.7) 329 (2.0) 60.7 (3.2) 40.0 2.1)
Finland 85.4 (2.4) 61.5 (2.0) 94.2 (1.3) 67.4 (1.8) 63.4 (2.4) 32.6 2.1) 75.2 3.7) 44.9 (2.0)
France 73.5 (3.5) 52.6 (2.0) 89.5 (3.4) 61.9 (1.9 77.3 (3.4) 54.8 (1.8) 59.5 4.0 41.2 (1.9
Germany 87.5 (2.4) 60.9 (2.8) 91.9 (2.5) 69.3 2.3) 75.7 (4.2) 46.6 2.2) 68.3 (4.0) 49.9 (2.2)
Greece 67.4 | (33) | 54.7 | (1.7) | 78.6 | (2. 8) 483 | (2. 1) 673 | 3.9 | 413 | (2.00 | 62.7 | (3.1) | 55.2 | (2.0)
Hungary 79.7 (3.3) 61.7 2.1 82.2 (3. 49.4 (1. 69.9 (4.7) 47.7 (2.1) 72.7 (4.3) 66.3 (2.3)
Iceland 83.2 (2.7) 51.5 (2.3) 90.9 (2. ) 58.0 (2. 2) 70.6 (2.9) 46.8 (2.3) 66.7 3.1) 42.1 (2.2)
Ireland 79.6 (2.6) 48.7 (1.8) 89.9 (2.6) 60.1 (2.6) 73.5 (3.1) 33.6 2.2) 78.1 2.7) 54.0 2.1
Italy 73.0 (2.4) 54.5 (1.8) 85.8 (1.4) 65.1 (1.4) 51.9 (1.7) 34.8 (1.4) 60.4 2.1) 48.2 (1.7)
Japan 70.0 | (2.5) | 51.6 | (2.1) | 740 | 2.7) | 40.7 | (1.9) | 35.1 | 3.0) | 242 | (1.6) | 63.5 | (2.8) | 53.1 (2.1)
Korea 771 (2.6) 44.8 (2.4) 86.8 (2.0) 45.3 (2.5) 64.3 ( 1) 39.5 (2.1) 68.3 (3.2) 53.3 (2.5)
Luxembourg 76.5 | 3.3) | 59.2 | (1.8) | 89.1 | (2.6) | 58.7 | (1.7) | 63.0 .0) | 40.7 | (1.8) | 65.7 | (4.2) | 39.9 | (1.8)
Mexico 84.0 (1.7) 70.1 (2.0) 78.4 (2.5) 64.2 (1.9 56.5 9) 54.8 (2.2) 79.5 (2.3) 751 (1.6)
Netherlands 83.6 (2.3) 68.8 (2.7) 90.5 (2.1) 67.1 (2.4) 73.4 (2.8) 53.7 2.1) 58.2 (2.8) 54.2 2.1)
New Zealand 85.1 (2.8) 53.9 (2.1) 91.3 (2.0) 56.8 (1.6) 75.9 (3.6) 32.1 2.1 71.6 (3.5) 43.6 (2.3)
Norway 71.6 (3.1) 47.7 (2.0) 90.1 (2.0) 58.1 2.2) 85.6 (2.1) 61.8 | (2.0 76.6 (2.8) 50.3 (2.1)
Poland 83.4 (2.2) 60.4 (1.8) 87.7 (2.1) 55.8 (1.9) 81.8 (2.4) 55.6 (2.1) 72.3 (3.0 46.4 (2.2)
Portugal 82.6 (2.4) 61.8 (2.1) 87.5 (2.7) 59.5 (2.4) 69.2 (3.1) 49.1 2.1) 78.5 (3.3) 70.6 (2.0)
Slovak Republic 88.6 (2.6) 71.5 (2.6) 86.5 (3.0 57.4 (2.7) 66.1 (3.3) 54.0 (3. 3) 64.8 (3 3) 52.0 (2.5)
Spain 69.5 (2.5) 43.2 (2.0 85.1 (1.9) 52.8 (1.7) 65.7 2.7) 38.3 (1. 61.7 (2. 42.9 (1.7)
Sweden 75.7 | (4.0) | 47.4 | (2.2) | 90.8 (2.5) 60.0 | (2.2) | 63.4 | (3.8) | 394 | (2. ) 70.2 | (3. ) 37.0 | (2.0
Switzerland 79.5 2.7) 50.2 (1.7) 87.2 (2. 58.4 (1.5) 61.0 (2.8) 35.1 (1.5) 63.0 (2.7) 38.8 (1.7)
Turkey 84.5 (2.6) 64.2 (2.7) 85.2 (3. ) 56.4 (2.5) 72.8 (3.3) 44.6 (2.8) 75.3 (3.0) 52.8 (2.9)
United Kingdom 89.7 2.2) 60.2 (2.0) 87.9 (2.3) 53.1 (1.9) 73.1 (3.2) 37.0 (1.7) 79511 (2.5) 51.4 (1.6)
United States 87.2 (2.3) 65.9 (2.5) 87.2 (2.9) 60.2 (1.9) 74.6 (4.3) 45.6 (2.8) 69.2 (3.5) 55.0 (3.0)
OECD average 81.1 | (0.5 | 57.3 | (0.4) | 87.0 | (0.4) | 57.8 | (0.4) | 67.8 | (0.6) | 43.2 | (0.4) | 68.5 | (0.6) | 49.8 | (0.4)
£ Argentina 843 | (2.7) | 595 | 2.9) | 71.5 | (4.2) | 52.8 | (2.9) | 53.4 | (3.9) | 40.1 | (2.9 | 69.9 | (3.7) | 59.2 | (3.1)
é Azerbaijan 57.3 4.0 55.4 (3.5) 50.8 (3.6) 37.9 (3.2) 44.7 (3.2) 36.0 (3.7) 52.5 (4.8) 48.9 (2.7)
& Brazil 81.0 (2.7) 63.8 (2.4) 67.4 (3.9) 49.2 (2.1) 55.2 (3.6) 45.6 (2.0) 78.3 (3.2) 711 2.1)
Bulgaria 75.3 (3.7) 58.4 (2.4) 76.5 (3.6) 45.9 (2.2) 62.9 (3.9 42.8 2.7) 75.5 (3.7) 61.2 (2.8)
Chile 64.8 (3.6) 53.6 2.1) 80.9 (3.1) 57.2 2.1) 58.1 3.7) 46.2 2.4) 62.8 (4.0) 52.8 (2.0)
Colombia 70.5 (4.1) 60.5 (2.8) 74.6 (3.6) 53.7 (2.5) 59.4 (5. 6) 50.7 3.1) 79.7 (4.2) 67.0 (2.7)
Croatia 85.9 (2.0) 64.5 (1.9 84.2 2.3) 55.4 (2. 82.6 (2. 59.2 (1.5) 79.7 (2.7) 63.0 (1.8)
Estonia 88.4 | (2.1) | 61.8 | 3.2) | 824 | (3.2) | 52.1 (2. ) 65.0 | (3. ) 46.5 | (2.1) | 75.7 | (3.0) | 59.1 | (2.5
Hong Kong-China 85.6 2.2) 63.6 (1.7) 80.0 (2.2) 47.6 (1.9) 58.2 (2.8) 40.7 (2.4) 82.8 (2.5) 59.9 (2.3)
Indonesia 55.1 (3.2) 52.9 (2.4) 40.2 (3.3) 34.1 (2.3) 42.7 (3.8) 36.5 (2.3) 60.6 (2.9) 55.7 (2.0)
Israel 84.0 (3.2) 70.7 (2.4) 74.2 (3.5) 57.0 (2.6) 65.7 4.0 48.8 (1.9 72.1 (3.5) 58.0 2.1
Jordan 75.6 (3.7) 62.5 (2.5) 80.3 (2.3) 58.0 (1.8) 75.7 (3.1) 55.1 (2.0) 77.9 (2.6) 70.5 (1.9)
Kyrgyzstan 819 | (3.1) | 79.8 | (2.0) | 63.0 | (3.5 | 51.5 | (3.3) | 53.5 | 3.9) | 456 | (2.9 | 658 | (3.9 | 57.9 | (3.0
Latvia 80.2 (2.3) 66.6 | (2.1) 85.7 (2.2) 61.8 (2.8) 59.2 (4.1) 38.0 (3.2) 66.0 (3.6) 56.9 (3.1)
Lithuania 846 | (2.6) | 69.2 | (20) | 920 | (2.3) | 60.2 | (2.0) | 73.9 | 3.4 | 476 | (2.2) | 68.8 | (4.0) | 60.9 | (2.0)
Macao-China 73.3 (3.0) 57.2 (2.5) 82.5 (2.3) 46.3 (2.4) 559 (3.5) 36.7 (2.4) 69.5 (3.0) 59.3 (2.5)
Montenegro 67.8 | (2.8) | 483 | (2.3) | 79.7 | (2.9) | 444 | 2.0) | 76.8 | (2.6) | 448 | (2.2) | 73.7 | (3.1) | 53.0 | (2.5
Romania 70.2 (5.0 61.9 (2.9 61.8 (4.4) 41.1 (2.2) 45.4 6.2) 33.6 (2.4) 46.8 (6.1) 42.1 (2.9)
Russian Federation 741 (2.9) 56.1 2.3) 75.4 2.2) 50.9 (2.9) 62.8 (3.0) 46.5 (2.7) 77.0 (2.5) 59.1 (2.5)
Serbia 80.2 (2.5) 64.1 (2.0 73.2 (3.5) 46.8 (2.4) 67.9 (3.6) 44.2 (2.0) 77.8 (3.3) 66.4 (1.7)
Slovenia 79.8 (3.4) 59.8 (1.7) 85.8 (2.6) 52.8 (2.1) 54.3 (4.4) 34.6 (1.7) 721 3.7) 45.8 (2.5)
Chinese Taipei 82.0 | (2.5) | 55.1 (1.8) | 88.2 | (1.5) | 533 | (1.6) | 66.1 | (2.3) | 39.4 | (1.6) | 78.0 | (2.3) | 63.1 | (1.9)
Thailand 87.3 (2.2) 83.0 (1.9 81.4 (2.4) 58.8 2.3) 62.8 2.9 56.3 (3.4) 88.6 2.4) 81.0 (1.6)
Tunisia 77.5 (3.0) 60.7 (2.4) 63.0 (3.4) 39.7 (2.3) 47.1 3.1) 38.6 (2.4) 70.0 (2.8) 64.2 (2.6)
Uruguay 86.7 (3.0) 70.2 (1.8) 82.3 (2.8) 56.5 (2.5) 59.3 (3.7) 50.2 (2.3) 68.6 (4.2) 59.9 )
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Table A2.4a Science self-efficacy (underlying percentages), by student group

Percentage of students being able to do easily or with a bit of effort in following tasks

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
about the
possibility of life on mars

understandin

Identify the better of two
explanations for the formation
of acid rain

Disadvantaged Disadvantaged Disadvantaged Disadvantaged
Resilient low achievers Resilient low achievers Resilient low achievers Resilient low achievers
students (DLA) students (DLA) students (DLA) students (DLA)

% S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E.

O Australia 84.2 (1.7) 54.7 (1.4) 733 (1.9) 50.8 (1.3) 65.6 2.1) 37.4 (1.4) 68.2 (2.0 33.5 (1.3)
8 Austria 69.6 (2.6) 41.2 (1.8) 57.8 (2.9) 38.8 (1.9) 40.0 (2.9) 28.5 (2.1) 74.1 (2.9) 37.9 (2.4)
Belgium 72.2 2.3) 46.4 (1.7) 73.1 (2.6) 53.3 (1.7) 64.0 (2.6) 39.4 (1.5) 75.8 (2.3) 39.7 (1.5)
Canada 85.4 (1.7) 60.9 (1.4) 79.9 (2.0) 56.2 (1.4) 67.4 (2.0) 40.2 (1.6) 74.3 (1.7) 411 (1.5)
Czech Republic 74.9 (3.0) 52.9 (2.1) 63.8 (3.8) 59.7 (2.0) 66.2 (3.7) 46.4 (2.3) 65.5 (3.6) 49.2 (1.9)
Denmark 71.7 (3.2) 39.4 (2.3) 80.6 (2.8) 51.7 (2.3) 71.1 (3.0 46.1 (2.2) 60.5 (3.2) 33.8 (2.3)
Finland 67.1 (3.4) | 40.4 (2.3) 74.2 (3.0) | 56.6 (1.9) 76.0 | (2.3) 44.1 2.1 61.0 | (2.7) 28.2 (1.9)
France 70.7 (3.6) 42.8 (2.0) 71.2 (3.4) 58.6 (1.9) 61.5 (3.6) 36.7 (1.7) 55.0 (3.4) 323 (1.7)
Germany 771 (3.6) 544 | (1.9 65.5 (3.8) 45.7 (2.0) 53.9 (4.5) 30.8 (1.7) 81.7 3.4) | 429 (2.0)
Greece 61.7 (3.4) 44.9 (2.1) 53.3 (3.5) 47.0 (2.1) 43.5 (3.3) 33.6 (2.0) 71.8 (3.6) 40.3 (2.0
Hungary 51.3 (3.5) 40.4 (2.3) 63.3 (3.9) 62.0 2.1) 35.1 (3.5) 31.7 (2.6) 73.7 (3.3) 47.5 (2.6)
Iceland 83.2 (2.9) 48.8 2.1) 79.9 (2.8) 55.6 (2.0) 65.6 (3.3) 39.9 (2.3) 63.6 (3.2) 35.8 (2.2)
Ireland 67.8 (3.3) 49.8 (2.0 72.3 (3.2) 47.5 (2.2) 46.9 (3.4) 28.8 (1.9) 75.3 (2.6) 43.4 (2.0
Italy 73.4 (1.9) 49.2 (1.7) 64.5 (2.3) 52.2 (1.7) 51.2 (2.2) 36.9 (1.5) 66.1 (2.1) 44.5 (1.8)
Japan 62.0 (2.4) 41.4 (2.0) 46.3 2.9 34.4 (1.9) 30.4 (2.6) 17.4 (1.4) 52.1 (3.1) 31.2 (1.8)
Korea 55.0 2.7) 36.8 (2.0) 50.4 (2.9) | 299 (1.6) | 41.1 (2.6) | 259 (1.8) 67.5 (3.8) | 395 (1.8)
Luxembourg 67.8 (3.8) 47.2 (1.8) 61.2 (4.7) 46.0 (1.8) 42.4 (4.4) 42.8 (1.8) 59.8 (4.3) 38.6 (1.8)
Mexico 67.5 (2.6) 63.8 (2.4) 66.9 (2.8) 57.7 (2.5) 55.3 (3.0 42.8 (2.2) 64.9 (2.7) 56.0 (2.6)
Netherlands 64.2 (3.7) 50.4 (2.2) 63.2 (3.4) 48.0 (2.2) 58.9 (3.7) 41.9 (2.2) 75.7 (3.0) 49.7 (2.0)
New Zealand 80.4 (3.0 45.0 (1.8) 69.5 (3.2) 51.6 (2.3) 62.4 (3.9 37.3 (2.2) 64.4 (3.4) 31.0 2.1)
Norway 71.4 (3.1) 53.0 (2.1) 72.9 (2.6) 48.9 (2.4) 66.5 2.7) | 43.8 2.2) 87.8 (2.0 58.9 (2.1)
Poland 79.3 (2.8) 55.7 (1.9 84.2 (2.3) 719 (1.8) 68.4 2.7) 41.4 (1.7) 82.6 (2.4) 56.1 (1.8)
Portugal 81.4 2.7) 61.1 (2.3) 80.7 (2.5) 62.1 2.2) 65.9 (2.7) | 445 (2.3) 77.5 (3.3) 50.1 (2.1)
Slovak Republic 51.2 (3.5) 45.9 (2.9 77.9 3.1 71.2 (1.8) 67.5 (3.5) 44.0 (2.5) 79.3 (3.2) 54.0 (2.2)
Spain 65.6 (2.4) | 41.6 (1.9) 67.9 (2.9) 50.3 (2.0) 65.4 (2.4) | 379 (1.8) 77.3 (3.0) | 39.6 (1.8)
Sweden 75.3 (3.1) 46.9 (2.3) 70.6 (3.2) 43.7 (2.1) 63.2 (3.8) 36.9 (2.3) 65.7 (3.6) 42.4 (2.5)
Switzerland 70.6 (3.7) 42.5 (1.7) 65.0 (3.0 38.4 (1.5) 44.0 (2.9) 31.3 (1.3) 59.5 (3.8) 32.4 (1.5)
Turkey 73.6 (3.8) 56.0 (2.7) 76.5 (3.0 63.3 (2.7) 56.6 (4.0) 43.7 (2.4) 65.2 3.1) 42.1 (2.9)
United Kingdom 87.9 (2.1) 54.3 (1.7) 78.0 (2.5) 53.7 (1.7) 65.2 (3.0 35.0 (1.7) 77.5 (2.4) 40.0 (1.7)
United States 89.1 (2.1) 61.3 (2.7) 76.8 (3.1) 60.1 (2.9) 67.3 (3.2) 47.2 (2.6) 67.1 (3.3) | 459 3.1)
OECD average 71.7 (0.5) 49.0 (0.4) 69.4 (0.6) 52.2 (0.4) 57.6 (0.6) 37.8 (0.4) 69.7 (0.6) 41.9 (0.4)
s Argentina 73.6 (4.1) 52.9 (3.4) 73.6 (3.4) 60.8 (2.7) 55.3 3.7) 38.6 3.1) 64.6 (3.9) 47.6 (2.9)
,E Azerbaijan 47.8 (5.0 42.4 (4.0 52.7 (3.8) 49.2 (3.6) 30.4 (3.9 32.7 2.9 36.2 (3.3) 33.9 (3.2)
& Brazil 68.1 3.7) 58.8 2.4) 67.1 (3.4) 60.2 2.2) 38.0 (3.5) 37.4 (2.3) 51.8 (3.9 39.8 (2.3)
Bulgaria 68.9 4.1 49.0 (2.2) 76.2 (3.0 58.3 2.9 49.4 4.1 345 (2.6) 52.5 (3.8) 36.3 (2.3)
Chile 73.5 3.1) 54.7 (2.4) 71.8 (3.6) 63.0 (1.8) 52.4 (3.1) | 433 (2.5) 72.8 (4.1) 51.0 (2.1)
Colombia 76.0 (4.0 62.6 (3.3) 67.6 (5.7) 63.4 (2.9) 48.1 (5.0) 39.5 (2.9) 63.6 (4.3) 48.3 (3.2)
Croatia 70.6 (2.7) 54.3 (2.0) 59.0 (2.7) 51.9 (2.1) 60.7 (2.7) 37.4 (1.9) 83.0 (2.2) 56.9 (2.1)
Estonia 65.4 (3.2) 44.5 (3.0) 73.6 (3.2) 64.2 (2.7) 55.1 (3.4) 29.1 (2.4) 71.8 (3.4) 33.0 (2.2)
Hong Kong-China 73.2 (2.7) 53.1 (2.2) 67.3 (2.5) 54.9 (2.4) 47.2 (3.1) 31.7 (2.0) 87.1 (1.9) 56.7 (2.4)
Indonesia 38.3 (3.0) 341 (2.2) 38.1 (3.1) 38.2 (2.4) 21.8 (3.2) 21.4 (1.9) 26.1 (3.2) 23.2 (2.0)
Israel 69.0 (3.7) 57.6 (2.2) 70.8 (3.9) 61.7 (2.2) 54.5 (4.6) 50.6 (2.3) 50.6 (4.5) 47.9 2.7)
Jordan 64.6 (3.5) 57.3 (2.1) 77.9 (3.0) 73.8 (2.0) 50.1 (3.6) 45.8 (2.2) 73.4 (3.3) 48.8 (2.2)
Kyrgyzstan 61.6 (3.8) 61.7 (2.6) 68.8 (3.4) 61.5 (2.5) 42.7 3.7) 45.2 (2.8) 41.2 (2.9) 44.0 2.7)
Latvia 69.8 (3.5) 54.5 (3.2) 711 (3.3) 65.0 (2.4) 55.7 4.1) 34.5 (2.2) 61.5 (3.7) | 45.6 (2.3)
Lithuania 64.6 (3.5) 49.0 (2.0) 71.7 (3.0) 61.2 (2.6) 53.9 (3.8) 41.1 (2.0) 62.3 (3.4) 43.3 (2.2)
Macao-China 61.6 (2.8) 45.3 (2.5) 56.6 (2.9) 51.8 (2.4) 36.6 (2.6) 27.4 (2.1) 73.9 (2.8) 41.4 (2.3)
Montenegro 63.8 (3.3) 43.2 (2.5) 72.6 (2.8) 58.7 (2.2) 50.3 (3.2) 31.2 (2.3) 70.8 (3.9) 41.3 (2.3)
Romania 60.3 (5.1) 48.0 (3.4) 69.2 (4.8) 58.8 (3.6) 33.0 (3.7) 32.4 2.1 56.2 4.1 42.5 (3.0
Russian Federation | 51.2 (3.7) | 45.0 (2.6) 77.0 (2.5) 66.9 (2.4) | 54.0 (2.8) | 31.1 (3.1) 62.0 | (3.6) 37.6 | (3.3)
Serbia 70.0 (4.3) 51.4 (2.3) 69.4 (2.9) 60.1 (1.6) 57.6 (3.9) 37.9 (2.1 72.2 (3.0 44.2 (2.4)
Slovenia 55.1 (3.7) | 399 (2.4) 60.7 (3.5) 52.4 | (2.3) 51.2 4.2) 31.1 (1.8) 76.4 (3.5) 39.8 (2.0)
Chinese Taipei 71.2 (2.4) 51.9 (2.1) 80.5 (2.6) 59.1 (1.8) 56.0 3.1) 371 (1.7) 75.7 (2.0) 48.6 (1.7)
Thailand 76.5 (2.9) 70.3 (1.8) 73.2 (3.1) 70.0 (2.1) 53.3 3.1) 52.3 (2.4) 60.4 (3.4) 57.5 2.1)
Tunisia 64.5 3.1) 53.5 (2.9) 79.1 (2.4) 70.1 2.1) 42.2 (3.3) 31.6 (2.2) 39.4 (2.9) 36.0 (1.8)
Uruguay 73.4 (3.2) 57.8 (2.6) 72.7 (3.1) 64.4 (2.4) 60.8 (4.0 43.1 (2.6) 79.4 2.9) 53.9 (2.5)
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| ANNEX A2

Table A2.4b Science self-efficacy by student group

Science self-efficacy
Difference in the mean index between
resilient students and disadvantaged
Resilient students Disadvantaged low achievers (DLA) low achievers

Mean S.E. Mean S.E. Dif S.E.

8 Australia 0.50 (0.03) -0.59 (0.03) 1.06 (0.04)
8 Austria 0.18 (0.05) -0.69 (0.05) 0.88 (0.07)
Belgium 0.36 (0.04) -0.58 (0.04) 0.91 (0.06)
Canada 0.54 (0.04) -0.48 (0.04) 1.00 (0.06)
Czech Republic 0.39 (0.04) -0.25 (0.04) 0.60 (0.07)
Denmark 0.25 (0.05) -0.68 (0.04) 0.92 (0.07)
Finland 0.36 (0.04) -0.55 (0.04) 0.90 (0.07)
France 0.31 (0.05) -0.55 (0.04) 0.81 (0.08)
Germany 0.37 (0.05) -0.51 (0.04) 0.86 (0.07)
Greece 0.07 (0.05) -0.56 (0.03) 0.62 (0.06)
Hungary 0.10 (0.05) -0.42 (0.03) 0.50 (0.08)
Iceland 0.53 (0.05) -0.60 (0.04) 1.08 (0.08)
Ireland 0.38 (0.05) -0.67 (0.04) 1.02 (0.07)
Italy -0.05 (0.03) -0.53 (0.03) 0.47 (0.03)
Japan -0.34 (0.04) -0.98 (0.04) 0.64 (0.07)
Korea -0.04 (0.04) -0.76 (0.04) 0.71 (0.07)
Luxembourg 0.16 (0.07) -0.61 (0.04) 0.71 (0.09)
Mexico 0.20 (0.04) -0.14 (0.05) 0.33 (0.07)
Netherlands 0.23 (0.04) -0.37 (0.04) 0.58 (0.07)
New Zealand 0.38 (0.06) -0.63 (0.04) 1.00 (0.07)
Norway 0.41 (0.05) -0.48 (0.04) 0.86 (0.07)
Poland 0.59 (0.04) -0.31 (0.03) 0.85 (0.07)
Portugal 0.52 (0.05) -0.21 (0.04) 0.71 (0.08)
Slovak Republic 0.29 (0.05) -0.30 (0.06) 0.59 (0.09)
Spain 0.31 (0.05) -0.69 (0.04) 0.96 (0.07)
Sweden 0.24 (0.05) -0.70 (0.05) 0.91 (0.07)
Switzerland 0.09 (0.04) -0.73 (0.03) 0.79 (0.05)
Turkey 0.30 (0.04) -0.41 (0.07) 0.66 (0.10)
United Kingdom 0.73 (0.05) -0.51 (0.03) 1.18 (0.06)
United States 0.58 (0.06) -0.31 (0.09) 0.84 0.11)
OECD average 0.30 (0.01) -0.53 (0.01) 0.80 (0.01)
g Argentina 0.21 (0.06) -0.45 (0.05) 0.61 (0.09)
£ Azerbaijan -0.61 (0.09) -0.85 0.11) 0.25 (0.14)
& Brazil 0.01 (0.06) -0.37 (0.05) 0.33 (0.08)
Bulgaria 0.18 (0.05) -0.53 (0.06) 0.67 (0.09)
Chile 0.22 (0.06) -0.35 (0.04) 0.55 (0.09)
Colombia 0.18 (0.06) -0.28 (0.04) 0.41 (0.09)
Croatia 0.48 (0.04) -0.37 (0.03) 0.80 (0.06)
Estonia 0.37 (0.05) -0.45 (0.03) 0.79 (0.06)
Hong Kong-China 0.31 (0.05) -0.49 (0.04) 0.77 (0.07)
Indonesia -0.75 (0.05) -0.97 (0.05) 0.20 (0.07)
Israel 0.27 (0.08) -0.25 (0.06) 0.49 (0.12)
Jordan 0.38 (0.05) -0.12 (0.04) 0.46 (0.08)
Kyrgyzstan -0.22 (0.06) -0.35 (0.06) 0.12 (0.11)
Latvia 0.21 (0.05) -0.37 (0.04) 0.57 (0.06)
Lithuania 0.16 (0.05) -0.40 (0.04) 0.57 (0.07)
Macao-China 0.07 (0.05) -0.61 (0.05) 0.65 (0.07)
Montenegro 0.29 (0.05) -0.63 (0.05) 0.87 (0.07)
Romania -0.19 (0.07) -0.69 (0.06) 0.43 (0.12)
Russian Federation 0.27 (0.05) -0.49 (0.08) 0.68 (0.09)
Serbia 0.32 (0.06) -0.35 (0.04) 0.63 (0.09)
Slovenia 0.09 (0.05) -0.59 (0.04) 0.68 (0.07)
Chinese Taipei 0.46 (0.04) -0.41 (0.04) 0.84 (0.06)
Thailand 0.13 (0.04) -0.15 (0.04) 0.25 (0.06)
Tunisia 0.02 (0.04) -0.35 (0.04) 0.36 (0.06)
Uruguay 0.36 (0.05) -0.31 (0.05) 0.68 (0.07)

Note: Values that are statistically different are indicated in bold.
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Table A2.4c Relationship between being resilient and PISA index of science efficacy

Increased likelihood of being resilient associate with one unit on the PISA index of science efficacy
After accounting for Mean ESCS, ESCS,
. After accounting for ESCS, Fender, gender, immigrant, grade, using test
immigrant, grade, using test language anguage
Ratio S.E. Ratio S.E. Ratio S.E.
8 Australia 2.50 (0.06) 2.46 (0.06) 2.48 (0.06)
5 Austria 2.60 (0.09) 2.63 0.11) 2.42 0.10)
Belgium 2.57 (0.08) 2.84 (0.09) 2.63 (0.09)
Canada 2.20 (0.08) 2.18 (0.08) 2.19 (0.08)
Czech Republic 2.04 (0.11) 2.15 (0.13) 2.09 (0.14)
Denmark 2.43 0.10) 2.55 0.11) 2.56 0.11)
Finland 2.87 (0.12) 2.81 0.12) 2.82 (0.12)
France 2.49 0.11) 2.64 0.14) 2.51 (0.15)
Germany 2.55 (0.12) 2.25 0.13) 2.18 (0.15)
Greece 1.91 (0.09) 1.94 (0.10) 1.89 (0.10)
Hungary 2.00 (0.15) 1.99 0.17) 1.98 (0.19)
Iceland 2.28 (0.10) 2.31 (0.10) 2.31 (0.10)
Ireland 2.62 0.11) 2.73 0.12) 2.75 (0.12)
Italy 2.05 (0.06) 1.89 (0.06) 1.77 (0.06)
Japan 1.74 (0.08) 1.71 (0.08) 1.64 (0.09)
Korea 2.25 0.13) 2.22 0.12) 2.23 (0.13)
Luxembourg 1.89 0.12) 1.91 (0.13) 1.90 (0.13)
Mexico 1.50 (0.08) 1.51 (0.08) 1.49 (0.08)
Netherlands 1.65 (0.07) 1.76 (0.08) 1.86 (0.10)
New Zealand 2.87 0.12) 2.85 (0.12) 2.98 (0.13)
Norway 2.06 0.11) 2.13 (0.11) 2.14 0.11)
Poland 2.61 0.11) 2.60 0.11) 2.60 0.11)
Portugal 2.15 (0.09) 2.28 (0.14) 2.33 0.14)
Slovak Republic 2.00 (0.12) 2.00 (0.13) 1.93 (0.13)
Spain 2.29 (0.09) 2.16 (0.09) 2.16 (0.09)
Sweden 2.48 (0.09) 2.68 0.11) 2.67 (0.11)
Switzerland 2.36 (0.09) 2.38 0.11) 2.35 0.11)
Turkey 1.76 (0.09) 1.69 (0.10) 1.67 (0.10)
United Kingdom 3.10 (0.09) 3.10 (0.09) 3.16 (0.10)
United States 1.86 (0.08) 1.91 (0.08) 1.96 (0.08)
OECD average 2.22 (0.02) 2.24 (0.02) 2.22 (0.02)
g Argentina 1.97 (0.11) 1.80 0.12) 1.76 (0.13)
-§ Azerbaijan 1.1 (0.08) 1.1 (0.08) 1.11 (0.08)
£ Brazil 1.39 (0.09) 1.34 (0.09) 1.35 (0.09)
Bulgaria 1.64 (0.07) 1.60 (0.08) 1.61 (0.08)
Chile 1.84 0.11) 1.70 0.12) 1.75 0.12)
Colombia 1.55 (0.13) 1.52 (0.14) 1.52 (0.14)
Croatia 2.68 (0.10) 2.64 (0.10) 2.59 0.11)
Estonia 2.83 0.11) 2.75 (0.11) 2.78 0.11)
Hong Kong-China 2.21 (0.10) 2.13 (0.10) 2.09 (0.10)
Indonesia 1.27 0.10) 1.24 (0.10) 1.21 0.10)
Israel 1.39 (0.09) 1.37 (0.09) 1.42 (0.09)
Jordan 1.39 (0.07) 1.42 (0.08) 1.42 (0.08)
Kyrgyzstan 1.09 (0.10) 1.08 (0.10) 1.09 (0.10)
Latvia 2.37 0.11) 2.35 (0.13) 2.39 0.13)
Lithuania 2.06 (0.13) 1.93 (0.13) 1.98 (0.13)
Macao-China 1.91 (0.10) 1.89 0.12) 1.87 0.12)
Montenegro 2.36 (0.11) 2.31 (0.11) 2.27 (0.11)
Romania 1.46 (0.12) 1.44 (0.13) 1.48 (0.14)
Russian Federation 1.84 (0.09) 1.86 (0.09) 1.87 (0.09)
Serbia 1.81 (0.09) 1.83 (0.10) 1.78 (0.10)
Slovenia 2.07 0.11) 2.16 (0.10) 2.07 (0.11)
Chinese Taipei 2.10 (0.08) 2.07 (0.08) 1.94 (0.08)
Thailand 1.46 (0.10) 1.40 (0.10) 1.43 (0.10)
Tunisia 1.62 (0.09) 1.46 0.11) 1.46 0.11)
Uruguay 1.96 (0.09) 1.85 (0.09) 1.89 (0.10)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

[Part 1/2]

Table A2.5a Science self-concept (underlying percentages), by student group

Percentage of students agreeing or strongly agreeing with following statements

Learning advance science topics would be

easy for me

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

I learn science topics quickly

Resilient students

Disadvantaged low
achievers (DLA)

Resilient students

Disadvantaged low
achievers (DLA)

Resilient students

Disadvantaged low
achievers (DLA)

% S.E. % S.E. %o S.E. %o S.E. % S.E. % S.E.

8 Australia 54.0 (2.3) 25.2 (1.3) 81.9 (1.7) 42.1 (1.7) 71.4 (2.2) 34.8 (1.5)
8 Austria 49.7 (3.9) 44.9 (3.0 79.6 (2.8) 53.8 (2.1) 722 (3.0 45.9 (2.4)
Belgium 42.2 (2.4) 38.2 (2.0 77.2 (2.6) 46.9 (2.5) 60.6 (2.7) 41.1 (2.0
Canada 68.9 (2.2) 37.0 (1.9) 86.7 (1.9) 51.9 (2.0) 80.7 (2.2) 45.1 (2.0)
Czech Republic 30.2 (3.5) 40.4 (2.6) 74.7 (3.5) 54.3 2.2) 62.0 (3.6) 48.1 (2.6)
Denmark 45.2 (3.6) 24.0 (2.0) 77.6 (2.9) 46.7 (2.3) 69.5 (4.0) 40.4 (2.3)
Finland 63.0 (3.2) 34.1 (2.2) 84.6 (2.8) 46.4 (2.2) 76.1 2.7) 39.1 (2.3)
France 49.8 (3.8) 37.3 (2.0) 69.9 (3.3) 50.7 (2.0) 64.4 (3.9) 38.9 (1.8)
Germany 71.6 2.9 63.7 (2.4) 76.6 (2.9) 51.8 2.2) 75.2 2.9 49.5 2.7)
Greece 51.4 (3.2) 48.8 2.2) 66.4 (2.7) 48.5 (2.0 56.5 (3.3) 42.6 (2.5)
Hungary 239 (3.2) 43.1 (3.4) 52.9 (3.3) 53.0 (2.6) 48.9 (3.6) 41.9 2.0
Iceland 63.1 (3.2) 24.4 (2.2) 85.4 (2.3) 37.9 (2.6) 78.2 (2.5) 31.5 (2.3)
Ireland 43.6 (3.5) 29.3 (2.6) 73.4 (3.3) 393 (2.3) 64.4 (3.2) 27.7 (2.5)
Italy 54.3 (2.2) 52.7 (1.5) 86.9 (1.4) 70.4 (1.3) 64.9 (2.2) 48.5 (1.6)
Japan 12.8 (2.0) 9.6 (1.3) 36.2 (3.4) 222 (1.8) 32.1 (3.2) 17.0 (1.3)
Korea 20.6 (2.2) 6.7 (1.2) 47.1 (2.8) 15.5 (1.5) 37.5 (2.8) 14.3 (1.5)
Luxembourg 72.5 (3.8) 56.5 (1.8) 78.8 (3.4) 55.3 (1.9 67.5 (3.9) 50.9 (2.1)
Mexico 83.6 (2.0) 86.7 (1.5) 79.9 (3.2) 74.6 (1.6) 80.5 (2.4) 711 (2.3)
Netherlands 25.7 (2.8) 26.9 (2.5) 3.9) (3.9 34.2 (2.4) 52.0 3.7) 29.7 (2.6)
New Zealand 45.0 (3.2) 35.1 (2.0) 82.2 (2.8) 51.1 2.1) 65.9 (3.0) 39.0 (2.4)
Norway 49.4 (3.8) 35.7 (2.2) 89.5 (2.3) 53.7 (2.3) 74.5 3.7) 39.3 (2.2)
Poland 58.9 (3.2) 61.9 (2.0) 82.3 (2.3) 58.5 2.1) 63.1 (2.9) 47.7 (2.1)
Portugal 53.5 (3.3) 48.5 (2.4) 92.5 (2.1) 72.4 2.3) 84.8 (2.8) 62.3 2.2)
Slovak Republic 53.7 (3.7) 46.1 (3.0 74.5 (3.7) 50.6 (2.7) 64.2 (3.0 50.5 2.1
Spain 61.0 (2.8) 49.1 (1.7) 74.2 (2.2) 42.5 (1.9) 62.6 (2.3) 34.6 (1.5)
Sweden 54.6 (4.0) 28.5 (2.4) 87.5 (3.3) 48.8 (2.0) 71.3 (3.2) 35.9 (2.5)
Switzerland 61.0 2.7) 48.0 (1.8) 76.3 (2.5) 48.3 (1.5) 65.1 (3.0) 45.2 (1.7)
Turkey 70.0 (3.7) 67.8 (3.1 65.5 (3.3) 58.1 (3.3) 71.5 (2.9) 57.7 2.7)
United Kingdom 50.7 (2.9) 41.4 2.1) 84.9 2.3) 57.2 (1.7) 66.3 2.7) 38.1 (1.8)
United States 73.7 (3.6) 43.6 (2.3) 77.1 (2.9 53.3 (2.7) 73.5 (3.1) 52.6 (1.9
OECD average 51.9 (0.6) 41.2 (0.4) 75.5 0.5) 49.7 (0.4) 65.9 (0.6) 42.0 0.4)
g Argentina 64.6 (4.2) 70.3 (3.1) 74.6 (3.5) 65.3 (3.8) 67.6 (4.0) 65.8 (3.0
£ Azerbaijan 85.3 (2.3) 82.4 (2.4) 78.1 (3.2) 71.5 (3.5) 78.4 (3.5) 74.5 (3.5)
& Brazil 57.6 3.7) 77.1 (1.9) 84.2 (3.0) 76.3 (1.8) 63.6 4.1 60.1 (2.3)
Bulgaria 63.4 (3.7) 65.8 (2.7) 88.5 (3.0) 72.5 (2.8) 78.3 (3.8) 64.7 (2.3)
Chile 64.7 4.1 57.1 (2.3) 65.0 (3.5) 50.5 (2.4) 68.7 4.2) 49.7 (2.4)
Colombia 88.9 (2.2) 84.0 (2.2) 86.8 (3.2) 79.6 (3.0) 89.1 (2.0) 78.9 (2.6)
Croatia 53.9 3.1 50.1 (2.6) 71.1 (3.2) 52.5 (2.5) 62.1 2.9 45.2 2.2)
Estonia 48.4 (3.3) 29.0 (2.5) 74.7 (3.0) 48.5 (2.6) 76.8 (2.9) 59.8 (2.4)
Hong Kong-China 34.2 (3.2) 34.1 2.7) 47.3 (3.4) 34.0 2.7) 58.0 (3.4) 36.7 (3.0
Indonesia 54.4 (4.5) 741 (2.2) 60.1 (4.3) 73.1 (2.4) 41.3 (4.3) 54.9 (2.8)
Israel 731 (3.5) 57.8 (2.6) 84.6 (2.9) 62.6 (2.3) 73.6 (3.5) 51.2 2.3)
Jordan 88.8 (1.9 84.8 (1.7) 90.0 (2.0 79.5 (1.4) 81.3 (2.9) 71.5 (1.9
Kyrgyzstan 82.9 (2.5) 92.6 (1.4) 79.5 2.7) 86.9 2.1 74.7 (3.3) 81.8 2.3)
Latvia 54.1 (3.4) 55.1 (3.3) 77.6 (3.3) 53.6 3.1 62.9 (3.6) 46.7 (3.4)
Lithuania 34.8 (3.1) 31.8 (2.0) 62.3 (3.5) 37.7 2.1 57.4 (3.5) 35.2 (2.1)
Macao-China 48.4 (4.1) 42.0 (2.5) 71.4 (3.9) 54.4 (2.9) 56.2 (4.1) 44.1 (3.2)
Montenegro 727 (2.9 83.4 (1.9) 79.6 (2.8) 73.7 2.3) 81.6 (3.2) 729 (2.2)
Romania 67.0 (5.7) 80.9 (2.3) 80.5 (4.5) 80.7 (1.9) 68.7 (4.1) 64.0 (2.9)
Russian Federation 42.0 (3.4) 51.5 (2.4) 72.8 (3.0 58.1 2.3) 72.1 (3.4) 53.1 (2.7)
Serbia 62.7 (2.9) 69.4 (1.8) 69.3 (2.6) 67.0 (2.2) 64.5 (3.2) 60.4 (2.3)
Slovenia 71.6 (3.2) 72.5 (2.0 78.7 (3.4) 74.5 (1.8) 66.2 (3.9 65.0 (2.0
Chinese Taipei 28.1 (2.4) 25.4 (1.9 41.3 (2.5) 29.5 (2.0) 43.9 (2.4) 28.6 (1.6)
Thailand 90.7 2.3) 92.1 (1.2) 83.7 2.7) 81.2 (1.6) 82.8 (3.0) 79.3 (1.8)
Tunisia 80.3 (2.5) 82.9 2.1 64.2 (3.4) 70.1 (2.2) 76.6 (2.5) 70.8 (2.5)
Uruguay 72.4 (3.6) 70.9 (2.3) 85.8 (2.5) 69.3 (2.0) 76.4 (3.5) 58.4 (2.8)
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ANNEX A2

[Part 2/2]

Table A2.5a Science self-concept (underlying percentages), by student group

Percentage of students agreeing or strongly agreeing with following statements
Science topics are easy for me W:ﬁgel r:{:ﬂt’ﬁﬂg g‘;%gﬁ:'s:&exefrn I can easily understand new ideas in science
Disadvantaged low Disadvantaged low Disadvantaged low
Resilient students achievers (DLA) Resilient students achievers (DLA) Resilient students achievers (DLA)
% S.E. % S.E. %o S.E. % S.E. % S.E. %o S.E.
8 Australia 64.4 (2.0) 26.9 (1.5) 73.7 (2.0) 38.7 (1.6) 73.9 (2.0 38.9 (1.8)
5 Austria 48.5 (3.3) 38.9 (2.6) 76.4 (2.8) 43.6 (2.4) 57.4 (3.6) 40.5 (3.0)
Belgium 41.6 (2.8) 32.6 (1.8) 68.3 (3.2) 42.9 2.1) 60.1 (2.5) 38.7 (1.9)
Canada 752 (2.3) 39.6 (1.8) 80.9 (2.2) 48.5 (1.8) 80.2 2.0 47.1 (1.8)
Czech Republic 48.4 (4.0) A1) (2.6) 67.3 (3.3) 48.6 (2.6) 64.8 (2.9) 494 (2.5)
Denmark 56.7 (3.9 26.9 2.1 75.1 (3.5) 41.5 (2.3) 68.3 (3.6) 37.1 (2.5)
Finland 68.9 (2.9) 29.1 (2.1) 67.2 (2.8) 33.0 (2.4) 75.7 (2.9) 38.7 2.1)
France 47.5 4.1) 30.1 2.1 65.1 (3.9 44.0 (1.7) 58.8 (4.3) 39.9 (2.0
Germany 56.1 (3.7) 42.9 (2.2) 68.1 (3.0) 49.7 (3.1) 723 2.7) 49.1 2.1)
Greece 44.0 (3.6) 36.1 (2.4) 54.2 (3.2) 47.1 (2.3) 50.9 (3.1) 45.2 (2.0
Hungary 33.8 (3.8) 40.1 (2.8) 50.7 (3.7) 44.7 2.2) 47.4 (4.0) 44.0 (2.5)
Iceland 79.3 (2.6) 291 (2.2) 72.7 (2.9) 32.3 (2.0 75.3 (3.1) 31.6 (2.3)
Ireland 57.1 (3.5) 19.9 2.2) 69.8 (3.7) 33.7 (2.5) 63.8 (3.6) 32.6 2.7)
Italy 54.1 (2.2) 45.7 (1.6) 68.3 (2.0 57.0 (1.3) 59.5 (2.4) 50.5 (1.6)
Japan 16.1 2.3) 10.0 (1.4) 47.7 2.9 26.0 (1.8) 21.4 (2.4) 14.0 (1.4)
Korea 27.9 2.7) 9.1 (1.3) 35.8 (2.7) 12.0 (1.4) 34.3 (2.8) 14.8 (1.5)
Luxembourg 63.9 (3.9) 47.1 (2.0 70.6 (3.5) 5163} (1.9) 68.2 (3.6) 19.7 (1.9)
Mexico 74.5 (2.8) 69.8 (1.9) 75.3 (2.9 71.6 (1.8) 73.4 (3.1) 722 (1.8)
Netherlands 40.0 (3.5) 27.4 (2.6) 72.1 (3.4) 34.8 (2.9) 522 (3.6) 33.0 (2.9)
New Zealand 55.2 (3.5) 29.2 (1.9) 71.3 (3.0 43.8 (2.0) 66.8 (3.1) 45.5 (1.9
Norway 61.9 (3.9) 31.4 2.2) 69.8 (4.0) 38.8 (2.4) 70.7 (3.6) 38.9 (2.5)
Poland 50.8 (2.8) 35.0 (2.2) 71.1 (2.5) 53.5 (2.0) 60.1 (3.0 42.3 (2.2)
Portugal 75.7 (3.3) 59.5 (2.4) 80.9 (3.4) 62.7 (2.5) 77.0 (3.2) 61.5 (2.6)
Slovak Republic 52.2 (3.4) 48.0 (2.5) 83.9 (2.5) 64.4 (2.1) 71.9 (3.3) 56.1 (2.2)
Spain 67.0 2.7) 32.8 (1.9 66.7 2.7) 37.5 (1.8) 63.5 (2.5) 33.8 (1.6)
Sweden 65.1 (3.6) 28.7 (2.3) 68.6 (3.5) 37.2 (1.9) 63.0 (4.8) 31.4 (2.3)
Switzerland 58.2 (2.8) 37.9 (1.7) 66.5 (2.8) 41.3 (1.7) 61.6 (2.8) 44.1 (1.8)
Turkey 58.3 (4.3) 52.9 (2.9) 67.7 (3.6) 57.6 (2.4) 72.4 (3.4) 56.8 3.1
United Kingdom 56.7 (2.8) 30.9 (1.8) 77.2 ( 3) 48.1 (1.8) 76.6 2.7) 50.0 (1.7)
United States 64.1 (3.6) 48.1 (3.3) 85.9 .9) 57.2 (2.0) 75.0 (3.6) 46.2 (2.5)
OECD average 55.4 (0.6) 35.9 0.4) 69.0 ( 6) 44.8 (0.4) 63.9 (0.6) 42.5 (0.4)
g Argentina 5L1 (4.4) 55.7 (3.0 67.0 (4.2) 65.9 (2.9) 62.0 (3.8) 58.9 (2.9
£ Azerbaijan 73.8 (3.7) 68.6 (3.7) 82.0 (2.9) 75.0 (3.1) 76.5 (3.0 72.5 (3.1)
£ Brazil 58.3 4.2) 62.2 (2.9) 65.5 (3.4) 67.4 2.2) 52.6 (3.3) 63.4 2.2)
Bulgaria 63.8 4.1) 62.8 3.0 68.9 (3.9) 65.1 2.7) 70.8 (4.4) 65.7 (2.9)
Chile 56.0 (4.1) 38.2 (2.3) 69.9 (3.2) 57.7 (2.3) 69.7 (3.5) 57.8 2.2)
Colombia 79.9 4.1) 75.7 (2.5) 83.9 (3.1) 84.5 (2.2) 89.3 (2.2) 82.5 (2.4)
Croatia 35.0 2.7) 315 (2.0) 65.2 (2.8) 48.1 2.5) 61.8 (3.0) 47.3 2.4)
Estonia 67.2 (3.1 43.5 (2.6) 72.4 (3.2) 49.7 (2.4) 76.9 (3.0) 46.9 (2.2)
Hong Kong-China 429 2.9 29.2 (2.5) 65.9 2.7) 46.1 (3.8) 61.1 2.7) 42.3 (3.5)
Indonesia 33.8 (4.4) 51.9 (2.9 64.5 (2.9) 76.8 (2.1) 49.7 (4.5) 68.2 (2.5)
Israel 70.2 (3.5) 47.6 (2.4) 82.9 (3.1) 60.8 (2.5) 76.7 (3.4) 56.2 (2.5)
Jordan 73.9 (2.9) 66.2 (2.0) 87.4 (2.2) 76.1 (1.7) 82.9 (2.8) 72.6 (1.7)
Kyrgyzstan 77.6 (2.8) 83.6 (2.4) 76.8 2.7) 86.1 (1.9) 69.8 (3.5) 83.7 (1.9
Latvia 41.9 (4.0 39.0 (3.0) 52.1 (5.0 50.0 (2.8) 63.0 (4.4) 453 (2.9
Lithuania 32.1 (3.4) 26.5 (2.0 46.7 (3.6) 32.4 (1.9) 47.4 (3.7) 35.3 2.1)
Macao-China 46.4 (4.4) 36.0 (2.6) 58.8 4.2) 52.6 (3.2) 52.7 (4.0) 45.1 (3.0
Montenegro 54.7 (3.2) 62.4 (2.6) 79.2 (2.8) 71.7 (2.2) 68.7 (3.3) 7253 2.4)
Romania 58.4 (5.2) 65.0 (2.5) 64.1 (3.6) 68.5 (2.3) 65.3 (4.0) 67.7 (2.7)
Russian Federation 60.1 (3.1) 47.9 (3.0) 66.0 (3.2) 59.6 (2.2) 60.1 (3.3) 50.3 2.1)
Serbia 57.1 (3.5) 63.4 (2.2) 81.2 (2.5) 66.3 (1.8) 62.0 (3.1) 63.7 (2.0
Slovenia 493 (3.9) 53.7 2.2) 70.7 (3.8) 63.5 (2.1) 59.1 (3.9) 53.4 2.4)
Chinese Taipei 32.9 (3.0) 23.2 (1.6) 55.0 (2.4) 38.9 (1.9) 53.9 (2.7) 35.3 (2.0)
Thailand 76.1 3.1 78.0 2.1) 84.9 (2.4) 83.0 (1.8) 84.7 (3.2) 84.0 (1.5)
Tunisia 69.5 (2.9) 69.0 (2.6) 81.7 (2.5) 77.0 (2.4) 72.6 (2.6) 74.3 (2.4)
Uruguay 69.7 (3.5) 58.8 2.9 77.0 (3.7) 63.9 2.9) 66.4 4.4) 55.1 (2.6)
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ANNEX A2

Table A2.5b Science self-concept by student group

Science self-concept

Difference in the mean index between
resilient students and disadvantaged low

Resilient students Disadvantaged low achievers (DLA) achievers
Mean S.E. Mean S.E. Dif S.E.
8 Australia 0.37 (0.03) -0.56 (0.03) 0.90 (0.05)
5 Austria 0.33 (0.06) -0.26 (0.06) 0.55 (0.09)
Belgium 0.10 (0.05) -0.46 (0.04) 0.52 (0.08)
Canada 0.67 (0.04) -0.33 (0.03) 0.97 (0.06)
Czech Republic 0.09 (0.04) -0.15 (0.04) 0.22 (0.07)
Denmark 0.26 (0.06) -0.44 (0.04) 0.68 (0.08)
Finland 0.41 (0.04) -0.42 (0.03) 0.79 (0.06)
France 0.09 (0.07) -0.37 (0.04) 0.47 (0.09)
Germany 0.47 (0.06) -0.06 (0.04) 0.53 (0.08)
Greece 0.04 (0.05) -0.20 (0.04) 0.25 (0.07)
Hungary -0.26 (0.05) -0.19 (0.05) -0.06 (0.08)
Iceland 0.52 (0.05) -0.65 (0.05) 1.12 (0.07)
Ireland 0.23 (0.06) -0.66 (0.05) 0.86 (0.09)
Italy 0.24 (0.04) 0.00 (0.02) 0.24 (0.05)
Japan -0.62 (0.05) -1.13 (0.04) 0.51 (0.07)
Korea -0.48 (0.05) -1.13 (0.04) 0.63 (0.06)
Luxembourg 0.52 (0.07) -0.07 (0.04) 0.56 (0.08)
Mexico 0.50 (0.03) 0.52 (0.03) 0.01 (0.05)
Netherlands -0.14 (0.05) -0.63 (0.06) 0.48 (0.08)
New Zealand 0.19 (0.05) -0.38 (0.04) 0.55 (0.06)
Norway 0.41 (0.05) -0.37 (0.04) 0.74 (0.08)
Poland 0.27 (0.04) -0.08 (0.03) 0.35 (0.06)
Portugal 0.51 (0.05) 0.10 (0.05) 0.39 (0.08)
Slovak Republic 0.27 (0.05) -0.08 (0.04) 0.34 (0.07)
Spain 0.30 (0.04) -0.41 (0.03) 0.68 (0.06)
Sweden 0.40 (0.06) -0.53 (0.04) 0.90 (0.08)
Switzerland 0.31 (0.05) -0.30 (0.03) 0.58 (0.06)
Turkey 0.33 (0.06) 0.05 (0.06) 0.26 (0.09)
United Kingdom 0.32 (0.05) -0.28 (0.03) 0.56 (0.06)
United States 0.60 (0.05) -0.10 (0.08) 0.66 (0.09)
OECD average 0.24 (0.01) -0.32 (0.01) 0.54 (0.01)
g Argentina 0.29 (0.07) 0.24 (0.06) 0.02 (0.09)
é Azerbaijan 0.63 (0.07) 0.58 (0.07) 0.05 (0.09)
& Brazil 0.30 (0.06) 037 (0.03) -0.08 (0.07)
Bulgaria 0.36 (0.05) 0.28 (0.05) 0.08 (0.08)
Chile 0.29 (0.05) -0.03 (0.04) 0.29 (0.07)
Colombia 0.76 (0.04) 0.72 (0.06) 0.02 (0.08)
Croatia 0.06 (0.04) -0.21 (0.05) 0.25 (0.06)
Estonia 0.37 (0.06) -0.19 (0.03) 0.53 (0.07)
Hong Kong-China -0.02 (0.05) -0.44 (0.07) 0.39 (0.08)
Indonesia -0.06 (0.08) 0.31 (0.05) -0.37 0.10)
Israel 0.69 (0.09) 0.06 (0.05) 0.60 0.12)
Jordan 0.82 (0.05) 0.52 (0.04) 0.29 (0.06)
Kyrgyzstan 0.54 (0.05) 0.90 (0.04) -0.30 (0.08)
Latvia 0.07 (0.06) -0.09 (0.04) 0.14 (0.07)
Lithuania -0.13 (0.05) -0.38 (0.03) 0.26 (0.06)
Macao-China 0.02 (0.07) -0.21 (0.04) 0.21 (0.10)
Montenegro 0.46 (0.06) 0.50 (0.04) -0.05 (0.08)
Romania 0.26 (0.05) 0.36 (0.04) -0.10 (0.08)
Russian Federation 0.18 (0.04) 0.04 (0.04) 0.13 (0.05)
Serbia 0.32 (0.05) 0.25 (0.04) 0.07 (0.07)
Slovenia 0.31 (0.06) 0.21 (0.04) 0.09 (0.08)
Chinese Taipei -0.23 (0.04) -0.58 (0.03) 0.33 (0.06)
Thailand 0.66 (0.05) 0.71 (0.03) -0.03 (0.06)
Tunisia 0.59 (0.06) 0.58 (0.05) 0.02 (0.06)
Uruguay 0.51 (0.06) 0.23 (0.05) 0.25 (0.08)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Table A2.5¢ Relationship between being resilient and PISA index of science self-concept

Increased likelihood of being resilient associated with one unit on the PISA index of science self-concept
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant backFround, grade, using test |gender, immigrantghackground, grade, using
anguage test language
Ratio S.E. Ratio S.E. Ratio S.E.
8 Australia 2.49 (0.07) 2.56 (0.08) 2.63 (0.08)
5 Austria 1.57 (0.08) 1.79 (0.08) 1.79 (0.09)
Belgium 1.60 (0.08) 1.85 0.11) 1.92 (0.12)
Canada 2.10 (0.06) 2.09 (0.06) 2.11 (0.06)
Czech Republic 1.37 (0.12) 1.47 0.14) 1.56 (0.15)
Denmark 1.99 (0.10) 217 0.11) 2.20 0.11)
Finland 2.84 (0.11) 2.80 0.11) 2.80 0.11)
France 1.59 (0.09) 1.91 0.11) 2.08 (0.14)
Germany 1.63 (0.08) 1.61 (0.10) 1.70 (0.12)
Greece 1.32 (0.08) 1.37 (0.09) 1.38 (0.09)
Hungary 1.01 (0.09) 1.03 (0.10) .17 0.11)
Iceland 2.54 (0.09) 2.66 (0.09) 2.68 (0.09)
Ireland 2.20 0.11) 2.31 0.12) 2.34 0.13)
Italy 1.39 (0.06) 1.35 (0.07) 1.35 (0.07)
Japan 1.56 (0.08) 1.58 (0.07) 1.59 (0.08)
Korea 2.08 (0.08) 2.07 (0.09) 2.01 (0.09)
Luxembourg 1.65 (0.09) 1.68 (0.10) 1.68 0.11)
Mexico 1.1 (0.10) 1.18 0.11) 1.18 0.11)
Netherlands 1.72 (0.10) 2.00 0.11) 2,12 0.13)
New Zealand 1.94 (0.09) 2.02 (0.09) 2.22 (0.09)
Norway 2.15 0.11) 2.35 (0.13) 2.37 0.13)
Poland 1.79 0.10) 1.85 0.10) 1.85 0.10)
Portugal 1.70 0.11) 2.06 (0.16) 2.08 (0.16)
Slovak Republic 1.62 0.11) 1.66 0.11) 173 0.12)
Spain 1.96 (0.07) 1.91 (0.07) 1.93 (0.07)
Sweden 2.37 0.11) 2.50 (0.13) 2.51 0.13)
Switzerland 1.71 (0.07) 1.80 (0.08) 1.80 (0.08)
Turkey 1.28 (0.08) 1.23 (0.09) 1.29 (0.09)
United Kingdom 2.16 (0.09) 2.16 (0.10) 2.23 (0.10)
United States 1.94 (0.09) 2.02 (0.09) 2.05 (0.09)
OECD average 1.76 (0.02) 1.76 (0.02) 1.90 (0.02)
g Argentina 1.08 0.11) 1.17 (0.12) 1.19 (0.13)
.E Azerbaijan 1.02 0.12) 1.01 0.12) 1.02 0.12)
& Brazil 0.93 (0.09) 0.99 (0.10) 1.00 (0.10)
Bulgaria 1.07 0.11) 1.04 (0.13) 1.20 0.12)
Chile 1.41 (0.08) 1.39 (0.09) 1.40 (0.09)
Colombia 1.12 0.13) 1.35 (0.13) 1.35 (0.13)
Croatia 1.30 (0.08) 1.31 (0.09) 1.36 (0.10)
Estonia 2.22 0.12) 2.31 (0.13) 2.35 (0.13)
Hong Kong-China 1.59 (0.09) 1.85 (0.09) 1.99 (0.10)
Indonesia 0.59 (0.16) 0.66 (0.15) 0.69 (0.14)
Israel 1.55 (0.10) 1.57 (0.10) 1.70 (0.10)
Jordan 1.43 (0.09) 1.46 (0.10) 1.48 (0.10)
Kyrgyzstan 0.68 (0.13) 0.67 (0.13) 0.72 (0.13)
Latvia 1.28 0.14) 1.29 (0.15) 1.34 (0.16)
Lithuania 1.67 (0.10) 1.81 0.11) 1.86 0.11)
Macao-China 1.35 0.12) 1.48 (0.15) 1.49 (0.15)
Montenegro 1.03 (0.09) 1.05 (0.09) 1.1 (0.08)
Romania 0.93 (0.14) 0.86 (0.15) 0.96 (0.15)
Russian Federation 1.33 (0.09) 1.42 (0.10) 1.44 (0.11)
Serbia 1.12 (0.08) 1.13 (0.08) 1.21 (0.09)
Slovenia 1.19 0.11) 1.24 0.11) 1.42 0.12)
Chinese Taipei 1.48 (0.07) 1.46 (0.07) 1.51 (0.08)
Thailand 0.99 0.11) 0.99 0.12) 1.01 0.12)
Tunisia 1.02 (0.08) 1.25 (0.09) 1.27 (0.10)
Uruguay 1.38 (0.10) 1.53 (0.11) 1.54 (0.11)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Table A2.6a Science-related careers (underlying percentages), by student group

Percentage of students agreeing or strongly agreeing with the following statements

The subjects available at my
rovide students with the

school

ki

The school science subjects at my|
school provide students with the

The subjects I study provide
me with the basic skills and

My teachers el?( ip me with the

basic skills and knowledge for a | basic skills and knowledge for | knowledge for a science-related baS|c skills and knowledge I need
science-related career many different careers career for a science-related career
Disadvantaged Disadvantaged Disadvantaged Disadvantaged
Resilient low achievers Resilient low achievers Resilient low achievers Resilient low achievers
students (DLA) students (DLA) students (DLA) students (DLA)
% S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E.
8 Australia 96.8 | (1.0) | 84.4 | (1. 92.7 | (1.2) | 80.5 | (1.1) | 76.7 | (1.8) | 58.4 | (1.3) | 86.0 | (1.5) | 68.0 | (1.4)
6 Austria 74.2 (3.5) 69.0 (2. ) 66.4 (3.2) 61.6 (2.3) 69.7 (3.7) 57.9 (2.4) 69.6 (3.4) 55.2 (2.1)
Belgium 854 | (1.9) | 740 | (1.5) | 79.0 | (1.9) | 69.4 | (1.5 | 68.4 | (2.6) | 56.5 | (1.6) | 69.5 | (2.6) | 60.1 | (1.5)
Canada 93.9 (1.0) 86.5 (1.0 92.1 (1.1) 84.8 (1.0 86.0 (1.8) 71.7 (1.3) 89.7 (1.2) 77.3 (1.4)
Czech Republic 82.6 (3.1) 83.8 (1.7) 76.1 (3.1) 73.6 (1.9 69.6 (3.6) 67.2 (2.4) 74.2 (3.3) 67.9 2.2)
Denmark 84.0 (2.5) 74.1 2.1) 90.7 (1.7) 80.6 (1.9 82.8 (2.8) 66.1 (2.0) 79.1 (3.0 66.1 2.1
Finland 93.2 (1.5) 87.1 (1.5) 87.5 (2.0) 81.5 (1.6) 92.2 (1.5) 78.9 (1.8) 85.5 (2.0) 78.5 (1.6)
France 88.4 | (3.5) | 743 | (1.5) | 919 | (2.00 | 748 | (1.5) | 804 | 3.4) | 582 | (2.1) | 83.7 | (3.1) | 63.5 | (1.7)
Germany 83.7 2.9 75.0 (1.6) 83.2 (2.8) 76.2 (1.9) 78.1 (3.3) 65.2 (2.4) 76.5 (3.5) 65.4 (2.3)
Greece 76.1 | (3.5 | 83.7 | (1.5) | 70.5 | (3.2) | 76.8 | (1.7) | 70.0 | (3.1) | 65.7 | (1.8) | 66.2 | (3.4) | 66.8 | (1.7)
Hungary 77.9 (3.0 85.2 (1.6) 82.8 (2.7) 84.6 (1.6) 67.6 (3.6) 75.8 (1.7) 71.2 (4.5) 74.7 (1.9
Iceland 89.7 (2.4) 78.0 (2.1) 87.5 (2.4) 751 (2.0) 84.9 (3.0) 62.6 (2.3) 80.2 (2.7) 63.0 (2.4)
Ireland 959 | (1.6) | 85.4 | (1.8) | 88.6 | (2.2) | 80.3 | (2.00 | 83.6 | (2.3) | 62.0 | (2.0) | 75.6 | (3.2) | 653 | (1.8)
Italy 74.8 (2.2) 76.7 (1.2) 78.3 (1.9) 77.4 (1.4) 66.0 ( 8) 64.6 (1.8) 69.4 (2.0) 70.5 (1.6)
Japan 720 | (29) | 547 | 2.0) | 47.8 | (3.6) | 49.5 | (2.0) | 52.4 9) | 52.8 | (2.2) | 496 | (3.3) | 52.6 | (2.2)
Korea 78.1 (2.8) 79.8 (1.5) 63.9 (2.8) 68.7 (1.6) 70.5 (246) 67.5 (1.8) 67.6 (3.0) 711 (1.7)
Luxembourg 784 | (3.5 | 76.4 | (1.7) | 76.1 | (3.3) | 78.0 | (1.6) | 61.6 | (3.5 | 67.2 | (1.7) | 60.6 | (3.8) | 66.3 | (1.8)
Mexico 91.9 (1.4) 92.9 (1.2) 86.2 (1.5) 87.3 (1.6) 85.9 2.1 88.0 (1.6) 86.5 (1.7) 89.5 (1.3)
Netherlands 92.7 (1.4) 713 (1.8) 93.3 (1.6) 70.2 2.1) 62.7 (3.4) 51.8 (1.9) 69.1 (3.5) 55.8 (2.7)
New Zealand 97.0 (1.3) 86.7 (1.3) 92.8 (1.6) 83.1 (1.4) 82.7 2.7) 63.8 (2.0) 88.0 (2.5) 74.8 (1.7)
Norway 61.8 (3.4) 64.3 (2.5) 79.7 2.4) 71.6 | (2.3) 70.5 2.7) 55.1 (2.5) 73.4 (3.5) 57.1 (3.0
Poland 86.0 (2.2) 90.7 (1.2) 75.5 (2.9) 84.7 (1.3) 79.6 (2.6) 83.7 (1.4) 78.5 (2.3) 80.6 (1.8)
Portugal 91.5 2.2) 91.4 (1.2) 91.7 (2.8) 88.3 (1.4) 78.4 3.7) 81.3 (1.6) 79.0 (3.4) 80.3 (1.5)
Slovak Republic 693 | (3.2) | 826 | (1.8) | 78.0 | 3.5 | 81.1 | (2.0)0 | 64.6 | (2.9) | 72.1 | (2.1) | 645 | 3.0) | 67.4 | (2.5
Spain 89.5 (1.6) 82.3 (1.2) 84.0 (2.1) 79.5 (1.4) 76.5 2.1 69.3 (1.7) 76.3 (1.8) 71.6 (1.5)
Sweden 80.9 (3.1) 74.5 (2.1) 76.9 (4.7) 74.4 2.1 77.6 (3.6) 63.0 (2.4) 77.5 (2.8) 67.1 (2.2)
Switzerland 86.7 (2.5) 75.6 (1.4) 85.8 (2.5) 71.2 (1.4) 772 (2.8) 60.3 (1.7) 78.6 (3.0 63.3 (1.5)
Turkey 77.5 (3.4) 79.8 (2.6) 743 (3.3) 78.8 (1.9) 68.7 (3.8) 66.4 (3.3) 66.7 (3.6) 68.4 (2.2)
United Kingdom 92.7 | (1.6) | 84.6 | (1.3) | 89.6 | (1.7) | 79.2 | (1.5) | 80.7 | (2.3) | 68.2 | (1.5 | 843 | (2.0) | 76.0 | (1.5)
United States 92.5 (1.7) 85.4 (1.3) 88.6 (2.2) 78.9 (1.7) 82.2 (2.6) 73.9 (1.7) 88.0 (2.3) 76.4 (1.5)
OECD average 84.5 | (0.5) | 79.7 | (0.3) | 81.7 | (0.5 | 76.7 | (0.3) | 749 | (0.5) | 66.5 | (0.4) | 75.5 | (0.5 | 68.7 | (0.3)
g Argentina 82.9 2.7) 87.7 2.2) 84.0 (2.9) 82.9 2.2) 75.0 (3.8) 79.5 (2.2) 77.2 (3.5) 77.4 (3.0
.E Azerbaijan 95.7 (1.1 93.2 (1.1) 90.8 (1.6) 86.1 (1.9 92.2 (1.7) 86.8 (1.8) 93.9 (1.5) 89.3 (2.0)
& Brazil 79.3 (2.6) 86.3 (1.7) 75.2 (2.9) 84.3 (1.8) 70.5 (3.2) 83.5 (1.7) 74.7 (3.1) 82.7 (1.8)
Bulgaria 89.6 (2.1) 92.7 (1.2) 89.9 (2.8) 86.6 2.0 82.1 (2.6) 85.0 (1.9) 84.3 (3.9 84.5 (2.3)
Chile 64.8 (3.9) 81.6 (2.0) 75.7 (4.0) 85.6 (1.6) 64.9 (4.5) 79.4 (1.7) 66.2 (4.2) 79.0 (1.9)
Colombia 844 | (29) | 943 | (1.0) | 909 | (2.4) | 946 | (1.0) | 78.6 | (3.5) | 87.9 | (2.4) | 77.0 | B.4) | 87.6 | (2.1)
Croatia 86.6 2.3) 89.3 (1.2) 85.2 (2.4) 85.0 (1.5) 78.6 2.9) 81.3 (1.5) 79.1 (2.4) 82.8 (1.4)
Estonia 86.5 (2.4) 88.6 (1.6) 88.8 (2.3) 88.0 (1.6) 90.6 (1.8) 83.9 (1.7) 79.5 (3.5) 79.8 (2.1)
Hong Kong-China 87.3 2.1 80.6 (1.8) 79.5 (2.6) 74.5 (2.3) 71.4 2.7) 65.3 2.1 80.2 (2.5) 76.5 (2.0)
Indonesia 93.0 (1.9) 92.6 (1.1) 87.2 (2.3) 80.5 (1.8) 85.6 (2.4) 85.7 (2.2) 88.2 (2.5) 91.1 (1.3)
Israel 792 | B.7) | 798 | (1.7) | 769 | (3.5) | 742 | (2.1) | 71.5 | (4.0) | 652 | (2.1) | 66.4 | (47) | 62.7 | (2.0)
Jordan 87.7 (2.0) 89.4 (1.4) 87.1 (2.2) 84.6 (1.6) 94.0 (2.0) 81.6 (1.7) 86.0 (2.5) 80.2 (2.0)
Kyrgyzstan 925 | (1.6) | 943 | (1.2) | 882 | (2.00 | 89.1 | (1.6) | 88.6 | (1.4) | 88.1 | (1.9) | 90.5 | (1.7) | 91.2 | (1.4)
Latvia 92.6 (1.6) 90.7 (1.4) 86.9 (2.8) 88.3 (1.4) 84.9 (2.7) 82.6 (2.0) 86.1 (2.5) 84.2 (1.8)
Lithuania 96.7 | (1.4) | 93.8 | (0.9) | 923 | (2.3) | 86.0 | (1.5) | 92.9 | (1.9) | 84.7 | (1.1) | 90.9 | (1.9) | 85.5 | (1.4)
Macao-China 74.7 (2.5) 83.5 (2.0) 721 (2.6) 81.3 (1.7) 62.8 (3.0) 71.6 (2.6) 65.9 (2.9) 78.2 (1.8)
Montenegro 81.8 | (2.7) | 913 | (1.4) | 809 | (2.6) | 88.1 | (1.5 | 79.6 | (3.2) | 87.5 | (1.8) | 83.2 | (2.8) | 90.5 | (1.2)
Romania 93.2 (2.2) 92.2 (1.8) 90.3 (3.0 86.7 (1.5) 81.4 (5.0 83.0 (2.1) 78.0 (5.1) 83.9 (2.0
Russian Federation | 88.6 (2.1) 89.0 (1.3) 85.8 (2.6) 90.0 (1.2) 85.2 (3.2) 83.9 (1.6) 85.2 (2.2) 84.7 (1.5)
Serbia 80.5 (2.6) 88.9 (1.4) 80.2 (2.6) 85.1 (1.5) 76.5 (3.0) 84.0 (1.6) 76.2 (3.3) 85.8 (1.5)
Slovenia 85.7 (3.2) 86.5 (1.3) 86.9 2.9 83.0 (1.4) 81.3 (3.1) 75.1 (1.5) 83.1 (3.4) 80.1 (1.4)
Chinese Taipei 854 | (2.1) | 889 | (1.0) | 81.2 | (2.0) | 85.1 | (1.2) | 87.1 | (1.5) | 86.3 | (1.1) | 87.2 | (1.8) | 87.6 | (0.9
Thailand 97.9 (1.0 96.7 0.7) 96.0 (1.5) 93.6 (1.2) 96.5 (1.4) 93.6 (1.0 95.7 (1.3) 94.4 (1.3)
Tunisia 93.3 (1.7) 92.3 (1.6) 88.5 (2.2) 83.6 (1.5) 86.8 2.1) 82.1 (2.6) 87.0 (2.1) 80.4 (2.1)
Uruguay 83.9 (3.2) 83.5 (2.4) 90.1 (2.7) 84.4 (2.0) 73.2 (4.0) 76.5 (1.8) 75.3 (4.0) 7.7 (2.0)
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ANNEX A2

Table A2.6b Science-related careers by country and student group

School preparation for science-related careers
Difference in the mean index between
resilient students and disadvantaged
Resilient students Disadvantaged low achievers (DLA) low achievers
Mean S.E. Mean S.E. Dif S.E.
8 Australia 0.36 (0.03) -0.26 (0.02) 0.60 (0.04)
8 Austria 0.00 (0.08) -0.32 (0.06) 0.28 (0.10)
Belgium -0.03 (0.04) -0.32 (0.03) 0.29 (0.06)
Canada 0.45 (0.04) 0.00 (0.03) 0.43 (0.05)
Czech Republic -0.06 (0.07) -0.14 (0.04) 0.04 0.10)
Denmark 0.18 (0.05) -0.23 (0.04) 0.38 (0.08)
Finland 0.27 (0.04) -0.02 (0.04) 0.27 (0.06)
France 0.36 (0.07) -0.25 (0.04) 0.60 (0.09)
Germany 0.25 (0.08) -0.05 (0.05) 0.31 (0.10)
Greece -0.16 (0.06) -0.07 (0.03) -0.12 (0.08)
Hungary -0.09 (0.06) 0.10 (0.04) -0.17 (0.07)
Iceland 0.27 (0.06) -0.30 (0.04) 0.53 (0.09)
Ireland 0.35 (0.05) -0.15 (0.04) 0.47 (0.07)
Italy -0.09 (0.04) -0.11 (0.03) 0.01 (0.05)
Japan -0.56 (0.07) -0.66 (0.04) 0.14 (0.09)
Korea -0.32 (0.05) -0.24 (0.03) -0.06 (0.07)
Luxembourg -0.11 (0.07) -0.06 (0.04) -0.09 (0.09)
Mexico 0.45 (0.05) 0.57 (0.03) -0.11 (0.07)
Netherlands -0.07 (0.05) -0.46 (0.04) 0.41 (0.07)
New Zealand 0.34 (0.05) -0.10 (0.04) 0.40 (0.07)
Norway -0.23 (0.05) -0.51 (0.06) 0.29 (0.08)
Poland 0.00 (0.05) 0.18 (0.04) -0.20 (0.06)
Portugal 0.22 (0.05) 0.14 (0.03) 0.09 (0.08)
Slovak Republic -0.27 (0.06) -0.07 (0.06) -0.19 (0.09)
Spain 0.15 (0.04) -0.06 (0.03) 0.19 (0.05)
Sweden 0.02 (0.06) -0.31 (0.04) 0.32 (0.09)
Switzerland 0.22 (0.06) -0.19 (0.03) 0.41 (0.07)
Turkey -0.06 (0.08) -0.01 (0.05) -0.01 (0.09)
United Kingdom 0.31 (0.05) -0.12 (0.03) 0.40 (0.05)
United States 0.37 (0.06) -0.03 (0.03) 0.42 (0.07)
OECD average 0.08 (0.01) -0.14 (0.01) 0.21 0.01)
g Argentina 0.09 (0.07) 0.24 (0.04) -0.19 0.10)
§ Azerbaijan 0.67 (0.04) 0.53 (0.05) 0.14 (0.07)
& Brazil -0.10 (0.07) 0.29 (0.03) -0.37 (0.08)
Bulgaria 0.39 (0.07) 0.42 (0.05) -0.04 (0.09)
Chile -0.15 (0.08) 0.27 (0.04) -0.39 (0.10)
Colombia 0.32 (0.09) 0.73 (0.04) -0.40 (0.09)
Croatia 0.17 (0.06) 0.23 (0.04) -0.05 (0.08)
Estonia 0.19 (0.05) 0.25 (0.04) -0.05 (0.07)
Hong Kong-China 0.06 (0.06) -0.23 (0.05) 0.26 (0.08)
Indonesia 0.30 (0.06) 0.27 (0.03) 0.02 (0.06)
Israel 0.04 (0.09) -0.08 (0.05) 0.08 0.11)
Jordan 0.54 (0.06) 0.39 (0.04) 0.16 (0.09)
Kyrgyzstan 0.59 (0.06) 0.67 (0.04) -0.06 (0.09)
Latvia 0.28 (0.05) 0.26 (0.04) 0.01 (0.06)
Lithuania 0.52 (0.06) 0.33 (0.03) 0.18 (0.07)
Macao-China -0.34 (0.05) -0.09 (0.03) -0.24 (0.07)
Montenegro 0.14 (0.06) 0.55 (0.04) -0.38 (0.10)
Romania 0.27 (0.10) 0.32 (0.04) -0.03 0.12)
Russian Federation 0.29 (0.05) 0.26 (0.03) 0.00 (0.06)
Serbia 0.09 (0.06) 0.34 (0.04) -0.25 (0.08)
Slovenia 0.20 (0.07) 0.03 (0.03) 0.10 (0.08)
Chinese Taipei 0.18 (0.04) 0.20 (0.03) -0.03 (0.06)
Thailand 0.72 (0.05) 0.52 (0.03) 0.19 (0.06)
Tunisia 0.61 (0.06) 0.53 (0.05) 0.10 (0.08)
Uruguay 0.06 (0.06) 0.08 (0.05) 0.02 (0.10)

Note: Values that are statistically different are indicated in bold.
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| ANNEX A2

Relationship between being resilient and PISA index of school preparation for
Table A2.6¢ science career

Increased likelihood of being resilient associated with one unit on the PISA index of school preparation for science career
After accounting for Mean ESCS, ESCS,
After accounting for ESCS, gender, gender, immigrant, grade, using test
immigrant, grade, using test language anguage
Ratio S.E. Ratio S.E. Ratio S.E.
8 Australia 1.74 (0.04) 1.76 (0.05) 1.73 (0.05)
5 Austria 1.28 (0.07) 1.42 (0.08) 1.38 (0.08)
Belgium 1.29 (0.06) 1.40 (0.07) 1.30 (0.08)
Canada 1.49 (0.06) 1.45 (0.06) 1.45 (0.06)
Czech Republic 1.14 0.12) 1.24 0.13) 1.27 (0.13)
Denmark 1.57 (0.08) 1.71 (0.09) 1.69 (0.09)
Finland 1.31 (0.07) 1.32 (0.07) 1.32 (0.07)
France 1.72 (0.09) 1.79 0.11) 1.71 (0.12)
Germany 1.25 (0.08) 1.18 (0.08) 1.17 (0.10)
Greece 0.89 (0.09) 0.93 (0.10) 0.96 (0.10)
Hungary 0.85 (0.09) 0.89 (0.09) 0.89 0.11)
Iceland 1.56 (0.09) 1.54 (0.09) 1.54 (0.09)
Ireland 1.45 (0.07) 1.46 (0.08) 1.43 (0.08)
Italy 1.07 (0.06) 1.08 (0.06) 1.00 (0.06)
Japan 1.14 (0.08) 1.13 (0.09) 1.10 (0.09)
Korea 0.97 (0.08) 0.96 (0.08) 0.93 (0.09)
Luxembourg 0.94 (0.08) 0.98 (0.09) 0.99 (0.10)
Mexico 0.93 (0.07) 0.94 (0.08) 0.94 (0.07)
Netherlands 1.63 0.11) 1.82 0.12) 1.63 0.14)
New Zealand 1.53 (0.09) 1.60 (0.09) 1.60 (0.09)
Norway 1.30 (0.08) 1.30 (0.08) 1.30 (0.08)
Poland 0.79 (0.08) 0.81 (0.08) 0.80 (0.08)
Portugal 1.17 0.11) 1.14 (0.13) 1.14 (0.13)
Slovak Republic 0.85 (0.10) 0.91 (0.10) 0.88 (0.10)
Spain 1.22 (0.06) 1.25 (0.08) 1.26 (0.08)
Sweden 1.28 (0.09) 1.32 (0.10) 1.32 0.10)
Switzerland 1.42 (0.07) 1.60 (0.07) 1.60 (0.07)
Turkey 1.05 (0.07) 1.02 (0.08) 1.01 (0.08)
United Kingdom 1.49 (0.06) 1.49 (0.07) 1.48 (0.07)
United States 1.50 (0.08) 1.46 (0.09) 1.47 (0.09)
OECD average 1.23 (0.01) 1.26 (0.02) 1.25 (0.02)
£ Argentina 0.86 0.10) 0.89 (0.11) 0.91 0.12)
,E Azerbaijan 1.15 (0.09) 1.13 (0.09) 1.13 (0.09)
&€ Brazil 0.73 (0.08) 0.82 (0.09) 0.82 (0.09)
Bulgaria 0.95 (0.10) 0.92 (0.10) 0.97 (0.10)
Chile 0.73 (0.10) 0.76 (0.10) 0.74 (0.10)
Colombia 0.70 (0.10) 0.78 (0.10) 0.78 (0.10)
Croatia 0.96 (0.09) 0.97 (0.09) 1.00 (0.10)
Estonia 0.94 (0.10) 0.92 (0.11) 0.92 0.11)
Hong Kong-China 1.38 (0.09) 1.54 (0.10) 1.52 0.11)
Indonesia 1.01 (0.10) 1.08 (0.10) 1.07 (0.10)
Israel 1.04 (0.09) 1.05 (0.09) 1.10 (0.09)
Jordan 1.10 (0.09) 1.04 (0.10) 1.05 (0.10)
Kyrgyzstan 0.91 (0.10) 0.91 (0.10) 0.95 (0.10)
Latvia 1.07 (0.10) 1.06 0.11) 1.11 0.11)
Lithuania 1.22 (0.10) 1.20 (0.10) 1.20 (0.10)
Macao-China 0.79 (0.09) 0.84 0.10) 0.85 (0.10)
Montenegro 0.73 (0.09) 0.76 (0.10) 0.79 (0.10)
Romania 0.93 (0.16) 0.93 0.17) 0.93 0.17)
Russian Federation 1.01 (0.08) 1.02 (0.08) 1.02 (0.08)
Serbia 0.85 (0.09) 0.84 (0.09) 0.86 (0.10)
Slovenia 1.15 0.11) 1.19 0.11) 1.14 (0.12)
Chinese Taipei 0.94 (0.07) 0.92 (0.07) 0.93 (0.07)
Thailand 1.31 (0.09) 1.26 (0.09) 1.28 (0.09)
Tunisia 1.06 (0.08) 1.04 (0.09) 1.05 (0.09)
Uruguay 1.04 (0.12) 1.14 (0.13) 1.14 (0.13)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Students’ information on science-related careers (underlying percentages), by
Table A2.7a student group

Percentage of students answered informed or very well informed about the following topics

Science-related careers that are

Where to find information about

The steps a student needs to take

if they want a science-related

Employers or companies that hire
people to work in science-related

available in the job market science-related careers career careers
Disadvantaged Disadvantaged Disadvantaged Disadvantaged
Resilient low achievers Resilient low achievers Resilient low achievers Resilient low achievers
students (DLA) students (DLA) students (DLA) students (DLA)
% S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E. % S.E.
8 Australia 61.2 (2.1) 45.8 (1.3) 60.9 (1.9) 49.3 (1.5) 58.2 (1.9) 49.0 (1.4) 349 (2.1) 41.9 (1.4)
5 Austria 41.2 3.4) 40.9 (2.2) 48.6 (3.3) 41.9 (2.2) 37.0 (3.8) 43.6 (2.4) 25.5 (3.3) 40.2 (2.4)
Belgium 44.7 (2.4) 39.1 (1.7) 38.3 (2.6) 43.0 (1.5) 38.5 2.1) 46.3 (1.7) 20.5 (2.2) 36.1 (1.7)
Canada 64.4 (2.4) 55.2 (1.3) 62.6 (2.4) 55.9 (1.6) 60.7 2.1) 55.5 (1.6) 333 (2.3) 44.4 (1.6)
Czech Republic 30.3 (3.6) 41.5 (2.4) 59.5 (4.2) 52.7 2.2) 44.6 4.9 46.6 (2.5) 31.5 3.7) 37.5 (2.3)
Denmark 40.3 (3.6) 32.1 (1.6) 49.6 (3.6) 40.8 (2.2) 42.6 (3.6) 43.1 (2.2) 26.2 (3.2) 37.1 (1.9)
Finland 45.0 (3.0) 45.9 (2.4) 67.7 (3.2) 59.9 (2.2) 58.4 (2.8) 53.1 (2.2) 37.2 (3.0) 42.0 (2.1)
France 47.4 (4.3) 43.0 (2.1 53.6 (4.6) 43.7 (1.9) 64.4 (3.2) 48.8 (1.9) 20.1 (2.6) 38.9 (1.8)
Germany 41.6 (4.0) 37.2 (2.0) 61.9 (3.8) 46.3 (2.7) 42.0 (3.4) 41.5 (1.7) 34.0 (4.2) 34.5 (1.9)
Greece 59.2 (3.5) 60.2 2.1) 62.7 (3.3) 54.6 (2.2) 63.7 4.1) 58.7 (1.9) 36.5 (2.9 48.9 2.1
Hungary 19.1 (3.2) 36.0 | (2.8) | 442 4.1) 50.0 (2.2) | 439 (4.2) 51.7 | (2.4) 27.4 (3.6) | 40.4 2.2)
Iceland 45.3 (3.0 25.0 (2.0 42.9 (3.5) 36.2 (2.3) 59.9 (3.8) 36.4 (2.3) 37.7 (3.5) 27.9 (2.3)
Ireland 55.0 | (3.7) | 44.7 2.1) 50.7 (3.3) | 47.2 (2.2) | 46.7 | (3.8) | 46.1 2.1) 31.6 (3.0) | 34.7 (1.9)
Italy 54.5 (2.0) 44.7 (1.4) 47.2 (2.0) 40.8 (1.6) 50.6 (2.2) 54.9 (1.6) 271 (1.7) 40.2 (1.5)
Japan 23.3 2.2) 28.5 (1.5) 27.1 (2.1) 27.8 (1.7) 29.1 (2.5) 29.3 (1.8) 20.1 (2.0) 28.7 (2.0)
Korea 28.4 2.7) 26.8 (1.9) 40.4 (2.5) 323 (1.9) 24.7 (2.6) 225 (1.7) 20.0 (2.6) 16.7 (1.6)
Luxembourg 39.7 (3.6) 38.6 2.1) 35.2 (5.2) 40.8 (2.0) 41.6 (4.4) 44.9 (1.8) 229 (3.5) 40.6 (1.7)
Mexico 129 (1.4) 29.5 (2.6) | 30.1 (2.4) 36.3 2.1) 20.7 (2.2) 38.0 (2.7) 19.3 (1.8) 33.4 (2.4)
Netherlands 36.1 (3.1) 32.8 (2.8) 44.5 (3.2) 39.6 (2.6) 31.6 (3.1) 28.8 (2.3) 26.1 (3.1) 29.6 2.2)
New Zealand 55.7 (4.1) 49.5 (2.0) 63.7 (3.6) 54.7 (2.6) 54.2 (3.7) 53.8 (1.9) 33.1 (4.5) 43.8 (2.2)
Norway 371 (2.9) 40.2 (2.3) 41.5 (3.1) 43.3 2.1) 40.5 (3.9) 41.2 (2.2) 32.6 (3.8) 36.3 (2.2)
Poland 59.5 (3.6) 60.1 (1.8) 55.2 (2.8) 61.0 (2.0) 50.5 (3.3) 59.3 (1.9) 38.2 (2.8) | 499 (2.1)
Portugal 73.2 (3.5) 61.5 (1.9) 67.2 (3.3) 54.8 (1.9) 64.4 (3.5) 59.3 (1.8) 38.9 (4.1) 52.8 (2.2)
Slovak Republic 39.9 (3.6) 50.0 (2.6) 56.1 (3.8) 53.0 (2.2) 36.4 (3.0 44.2 (2.6) 33.9 (3.6) 41.5 (2.4)
Spain 45.7 2.9 33.8 (1.9) | 475 (3.0) | 40.2 (2.0 65.6 2.7) | 441 (1.8) | 24.0 (2.6) | 31.1 (1.7)
Sweden 42.6 4.2) 38.5 (2.2) 40.7 (3.3) 411 (2.2) 50.7 4.3) 46.4 (2.2) 24.4 (3.2) 341 (2.3)
Switzerland 44.8 (3.5) | 42.1 (1.9) 65.8 | (2.9) 48.9 (1.6) | 47.9 (3.0) | 44.7 (1.6) | 319 | (2.3) 40.7 (1.7)
Turkey 71.5 (3.1) 48.9 (2.6) 71.7 3.1 51.2 (3.4) 63.8 (3.4) 45.7 (3.1) 46.5 (4.0) 45.2 2.9
United Kingdom 46.3 (3.4) 45.1 (1.8) 46.0 (3.1) 49.6 2.1) 39.7 (3.1) 47.5 (2.2) 26.7 (2.5) 40.7 (1.9)
United States 63.0 (3.4) 58.9 (1.9) 63.5 (3.4) 63.5 (1.9 55.5 (3.1) 59.2 (1.9 40.8 (3.6) 57.5 (2.3)
OECD average 45.6 (0.6) | 425 0.4) | 51.6 | (0.6) | 46.7 0.4) | 47.6 (0.6) | 46.1 0.4) | 30.1 (0.6) 38.9 (0.4)
£ Argentina 20.2 (3.3) 27.3 (2.5) 28.1 (3.5) 31.6 (2.9) 249 (3.7) 36.0 (2.8) 17.9 (2.8) 322 (2.5)
.E Azerbaijan 56.4 (4.1) 57.7 (2.5) 51.1 (3.7) 50.5 (3.6) 61.1 (4.0) 55.2 (2.9) | 425 (4.1) | 495 (2.6)
& Brazil 51.6 (3.6) 63.5 (2.4) 47.4 (3.8) 59.0 (2.3) 48.2 (3.8) 61.3 (2.0) 38.2 (3.2) 53.3 (2.5)
Bulgaria 36.6 (3.4) 53.2 (2.5) 48.9 (4.2) 51.9 (2.7) 55.4 (4.5) 58.2 (2.5) 52.4 (4.9) 53.5 (2.4)
Chile 46.5 (4.4) 45.5 (2.2) 56.8 (3.9) 53.4 (2.1) 43.2 (4.6) 53.0 2.4) 42.3 (3.9) 47.9 (2.2)
Colombia 24.2 (4.3) 255 (2.0 42.0 (4.7) 35.2 (3.0 37.2 (6.4) 48.0 (3.9 27.4 (3.7) 40.7 (3.7)
Croatia 40.7 (3.2) 31.7 (1.7) 55.3 (2.9) | 442 (1.8) | 46.0 | (3.1) | 43.8 (1.9) | 353 (3.4) | 36.8 | (1.8)
Estonia 28.5 (3.5) 40.3 (2.5) 42.8 (3.5) 56.9 2.1 48.1 (4.6) 53.6 2.7) 26.1 (3.0 44.2 (2.8)
Hong Kong-China 67.3 2.7) 59.3 (2.0) 68.1 (3.0) 60.8 (2.4) | 447 (2.5) 50.8 (1.9) | 325 (2.2) 44.3 (2.1)
Indonesia 39.8 (3.5) 48.8 (2.2) 43.6 (4.0) 53.7 (2.4) 50.8 (3.6) 60.8 (2.2) 42.9 (3.2) 56.5 2.7)
Israel 60.6 (3.3) 63.8 (2.1) 61.4 (3.7) 56.6 2.4) 64.2 (3.6) 59.0 (2.7) 44.7 (3.5) 52.9 (2.3)
Jordan 59.9 (3.4) 63.6 (2.3) 63.7 3.1 62.7 (1.9 66.5 (2.9) 62.3 (2.1) 48.8 (3.3) 55.0 (2.5)
Kyrgyzstan 45.9 (3.2) 56.2 (2.9) 46.6 (4.3) 45.7 (3.2) 69.6 (3.1 63.1 (3.2) 50.6 (3.3) 46.8 (3.4)
Latvia 33.8 (3.9) 46.7 (2.7) 43.4 (4.5) 53.4 (2.5) 52.8 3.7) 53.6 (2.9) 30.0 (4.0) 46.0 (2.6)
Lithuania 50.3 (3.7) 42.4 (2.2) 65.2 (3.3) 57.6 (1.8) 59.3 (3.2) 56.3 2.1) 30.4 (3.1 40.6 (1.9)
Macao-China 50.0 (3.6) 49.0 (2.5) 50.1 (3.9) 48.6 (2.5) 30.7 (2.8) 36.2 (2.4) 20.6 (2.4) 28.9 (2.8)
Montenegro 27.0 2.7) 41.6 (2.3) 28.9 (4.0) 44.7 (2.4) 40.2 (3.2) 52.0 (2.2) 30.4 (3.1) 44.0 (2.5)
Romania 28.5 (3.3) | 474 (2.8) | 39.6 (4.4) 39.1 (3.0 29.7 (5.2) 52.0 4.1) | 273 (3.1) 48.0 | (3.1)
Russian Federation 46.5 (3.9) 55.1 (2.6) 56.2 (2.8) 64.0 (1.9) 61.0 (2.4) 66.2 (1.7) 58.4 (2.9) 61.1 (2.5)
Serbia 37.6 (3.3) 46.2 (2.4) 39.6 (3.3) 42.7 (1.7) 47.1 (2.6) 54.2 (1.7) 34.8 (4.3) 49.6 2.1
Slovenia 377 (4.6) 41.9 (2.0) 51.7 (3.9 53.6 2.1 42.7 (3.6) 48.4 (2.1) 31.8 3.7) 43.2 (2.4)
Chinese Taipei 62.9 (2.6) 45.7 (1.7) 72.0 (2.4) 53.6 (1.7) 32.8 (2.4) 36.4 (1.8) 30.1 (2.5) 28.1 (1.6)
Thailand 58.7 (4.9 60.7 | (1.9) 68.5 (3.2) 61.6 2.2) 56.4 (3.4) | 59.6 | (2.2) | 40.7 (3.8) | 495 2.7)
Tunisia 54.5 (3.2) 64.8 (2.4) 52.1 (3.8) 58.7 (2.2) 61.6 (3.0 60.0 (2.2) 45.3 (3.5) 56.3 2.7)
Uruguay 19.7 (3.5 | 339 (2.7) | 43.0 | 43) | 429 (2.6) | 469 (3.3) | 45.8 | (2.7) 239 (2.8) 35.8 (2.5)
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ANNEX A2

Table A2.7b Students’ information on science-related careers by student group

Students’ information on science-related careers

Difference in the mean index between
resilient students and disadvantaged
Disadvantaged low achievers (DLA) low achievers
Mean S.E. Mean S.E. Dif S.E.
S Australia 0.21 (0.04) -0.11 (0.03) 0.31 (0.04)
5 Austria -0.17 (0.05) -0.13 (0.05) -0.06 (0.08)
Belgium -0.30 (0.04) -0.23 (0.04) -0.05 (0.06)
Canada 0.22 (0.04) 0.09 (0.04) 0.13 (0.06)
Czech Republic -0.22 (0.06) -0.10 (0.05) -0.09 (0.10)
Denmark -0.08 (0.06) -0.18 (0.04) 0.08 (0.08)
Finland 0.12 (0.04) 0.04 (0.03) 0.07 (0.07)
France -0.01 (0.06) -0.15 (0.04) 0.15 (0.08)
Germany -0.02 (0.06) -0.19 (0.04) 0.17 (0.08)
Greece 0.15 (0.07) 0.13 (0.05) 0.04 (0.09)
Hungary -0.28 (0.06) -0.03 (0.04) -0.25 (0.09)
Iceland 0.04 (0.05) -0.37 (0.04) 0.40 (0.08)
Ireland -0.08 (0.07) -0.21 (0.05) 0.16 (0.08)
Italy -0.03 (0.03) -0.01 (0.03) -0.01 (0.04)
Japan -0.43 (0.04) -0.44 (0.04) 0.02 (0.06)
Korea -0.43 (0.04) -0.52 (0.03) 0.09 (0.06)
Luxembourg -0.24 (0.07) -0.14 (0.04) -0.09 (0.11)
Mexico -0.68 (0.06) -0.37 (0.07) -0.30 (0.09)
Netherlands -0.35 (0.05) -0.45 (0.07) 0.12 (0.08)
New Zealand 0.12 (0.07) 0.07 (0.05) 0.04 (0.10)
Norway -0.17 (0.06) -0.18 (0.05) -0.01 (0.09)
Poland 0.10 (0.05) 0.25 (0.03) -0.13 (0.07)
Portugal 0.32 (0.06) 0.23 (0.04) 0.08 (0.07)
Slovak Republic -0.16 (0.06) -0.03 (0.05) -0.13 (0.09)
Spain 0.03 (0.05) -0.25 (0.04) 0.24 (0.06)
Sweden -0.18 (0.07) -0.37 (0.05) 0.17 (0.08)
Switzerland 0.07 (0.04) -0.07 (0.03) 0.15 (0.05)
Turkey 0.44 (0.06) -0.14 (0.08) 0.55 (0.10)
United Kingdom -0.17 (0.05) -0.08 (0.04) -0.11 (0.07)
United States 0.23 (0.05) 0.27 (0.06) -0.03 (0.09)
OECD average -0.07 (0.01) -0.12 (0.01) 0.06 (0.01)
g Argentina -0.77 (0.08) -0.58 (0.08) -0.18 0.11)
£ Azerbaijan 0.18 (0.07) 0.30 (0.06) -0.07 (0.10)
& Brazil -0.12 (0.08) 0.38 (0.04) -0.47 (0.09)
Bulgaria 0.01 (0.07) 0.26 (0.06) -0.22 (0.10)
Chile 0.05 (0.07) 0.13 (0.05) -0.08 (0.09)
Colombia -0.19 (0.07) -0.03 (0.06) -0.18 0.11)
Croatia 0.01 (0.05) -0.17 (0.03) 0.16 (0.06)
Estonia -0.27 (0.05) 0.04 (0.04) -0.31 (0.07)
Hong Kong-China 0.14 (0.03) 0.13 (0.03) -0.01 (0.06)
Indonesia -0.10 (0.07) 0.21 (0.04) -0.31 (0.09)
Israel 0.23 (0.08) 0.20 (0.05) 0.01 (0.09)
Jordan 0.30 (0.06) 0.33 (0.04) -0.05 (0.08)
Kyrgyzstan 0.16 (0.07) 0.21 (0.06) -0.01 (0.11)
Latvia -0.15 (0.05) 0.13 (0.05) -0.26 (0.09)
Lithuania 0.11 (0.06) 0.06 (0.03) 0.07 (0.07)
Macao-China -0.32 (0.04) -0.25 (0.04) -0.08 (0.08)
Montenegro -0.36 (0.06) 0.04 (0.05) -0.36 (0.09)
Romania -0.32 (0.04) 0.12 (0.06) -0.44 (0.08)
Russian Federation 0.26 (0.04) 0.37 (0.04) -0.13 (0.06)
Serbia -0.12 (0.05) 0.13 (0.04) -0.24 (0.07)
Slovenia -0.08 (0.05) 0.06 (0.03) -0.13 (0.07)
Chinese Taipei 0.06 (0.04) -0.18 (0.03) 0.23 (0.05)
Thailand 0.15 (0.05) 0.19 (0.03) -0.05 (0.07)
Tunisia 0.21 (0.08) 0.41 (0.04) -0.14 (0.09)
Uruguay -0.45 (0.07) -0.30 (0.07) -0.17 0.12)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Relationship between being resilient and PISA index of student information on
Table A2.7c science careers

Increased likelihood of being resilient associated with one unit on the PISA index of student information on science careers
After accounting for Mean ESCS, ESCS,
. After accounting for ESCS, Fender, gender, immi§rant, grade, using test
immigrant, grade, using test language anguage
Ratio S.E. Ratio S.E. Ratio S.E.
8 Australia 1.27 (0.04) 1.26 (0.04) 1.26 (0.04)
C“S Austria 0.98 (0.08) 1.07 (0.09) 1.15 (0.10)
Belgium 0.96 (0.05) 1.07 (0.06) 111 (0.07)
Canada 1.11 (0.06) 1.06 (0.06) 1.07 (0.06)
Czech Republic 0.93 0.12) 0.93 (0.13) 0.92 (0.13)
Denmark 1.15 (0.09) 1.24 (0.09) 1.24 (0.09)
Finland 1.09 (0.09) 1.07 (0.09) 1.07 (0.09)
France 1.15 (0.06) 1.09 (0.08) 1.02 (0.09)
Germany 1.15 (0.09) 1.02 (0.10) 1.04 0.12)
Greece 1.03 (0.09) 1.00 (0.09) 0.98 (0.09)
Hungary 0.74 0.11) 0.75 (0.13) 0.80 (0.15)
Iceland 1.44 (0.08) 1.46 (0.10) 1.46 (0.10)
Ireland 1.11 (0.07) 1.06 (0.07) 1.06 (0.08)
Italy 0.98 (0.05) 0.93 (0.05) 0.90 (0.06)
Japan 1.05 (0.06) 1.04 (0.07) 1.02 (0.07)
Korea 1.15 (0.08) 1.15 (0.08) 1.12 (0.09)
Luxembourg 0.93 (0.10) 0.92 (0.13) 0.91 (0.13)
Mexico 0.90 (0.05) 0.96 (0.05) 0.96 (0.05)
Netherlands 1.14 (0.07) 1.24 (0.06) 1.19 (0.08)
New Zealand 1.08 (0.10) 1.09 0.11) 1.11 0.11)
Norway 1.02 (0.08) 1.02 (0.08) 1.03 (0.08)
Poland 0.87 (0.08) 0.88 (0.08) 0.88 (0.09)
Portugal 1.10 (0.08) 0.96 (0.12) 0.97 0.11)
Slovak Republic 0.93 (0.09) 0.95 (0.09) 0.94 (0.10)
Spain 1.27 (0.06) 1.17 (0.07) 1.18 (0.07)
Sweden 111 (0.07) 1.16 (0.08) 1.15 (0.08)
Switzerland 1.19 (0.06) 1.28 (0.08) 1.33 (0.09)
Turkey 1.55 (0.09) 1.47 (0.09) 1.39 (0.10)
United Kingdom 0.93 (0.07) 0.92 (0.07) 0.92 (0.07)
United States 1.00 (0.07) 1.00 (0.08) 1.01 (0.08)
OECD average 1.07 (0.01) 1.00 (0.00) 1.06 (0.02)
g Argentina 0.92 (0.07) 0.93 (0.08) 0.93 (0.08)
£ Azerbaijan 0.96 (0.09) 0.94 (0.09) 0.94 (0.09)
& Brazil 0.73 (0.08) 0.73 (0.09) 0.73 (0.09)
Bulgaria 0.88 (0.08) 0.85 (0.09) 0.87 (0.09)
Chile 0.98 (0.09) 1.04 (0.09) 1.04 (0.09)
Colombia 0.89 (0.12) 0.95 (0.13) 0.95 0.13)
Croatia 1.20 (0.07) 1.17 (0.07) 1.21 (0.08)
Estonia 0.74 (0.08) 0.73 (0.09) 0.73 (0.09)
Hong Kong-China 1.00 (0.09) 1.00 (0.10) 1.00 0.11)
Indonesia 0.75 (0.09) 0.76 (0.08) 0.75 (0.09)
Israel 1.02 (0.06) 1.03 (0.06) 1.06 (0.06)
Jordan 0.95 (0.08) 0.95 (0.09) 0.96 (0.09)
Kyrgyzstan 1.02 (0.09) 1.00 (0.09) 1.01 (0.09)
Latvia 0.75 (0.13) 0.69 (0.15) 0.72 (0.15)
Lithuania 1.09 (0.10) 1.01 (0.10) 1.03 (0.10)
Macao-China 0.96 (0.08) 0.89 (0.09) 0.87 (0.09)
Montenegro 0.80 (0.07) 0.78 (0.07) 0.81 (0.08)
Romania 0.67 0.10) 0.66 0.11) 0.71 0.11)
Russian Federation 0.92 (0.08) 0.95 (0.08) 0.95 (0.08)
Serbia 0.85 (0.08) 0.83 (0.08) 0.86 (0.09)
Slovenia 0.91 (0.07) 0.95 (0.08) 1.00 (0.10)
Chinese Taipei 1.28 (0.07) 1.24 (0.07) 1.30 (0.08)
Thailand 1.00 0.11) 0.95 0.12) 0.97 (0.13)
Tunisia 0.90 (0.08) 0.94 (0.08) 0.96 (0.08)
Uruguay 0.92 (0.07) 0.97 (0.09) 0.97 (0.10)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Share of students who took general science compulsory courses this or last year, by
Table A2.8a student group

Share of students who took g I science compulsory courses this or last year

Resilient students

Disadvantaged low achievers (DLA)

Difference in the mean index between
resilient students and disadvantaged

low achievers

% S.E. % S.E. Dif S.E.

8 Australia 93.0 (0.9 65.0 (1.5) 28.0 (1.7)
8 Austria a a a a a a
Belgium 54.7 (3.4) 58.7 2.7) -4.0 (4.1)
Canada 96.7 (0.8) 79.6 (1.2) 171 (1.3)
Czech Republic 59.8 4.1) 60.1 (2.5) -0.3 (5.2)
Denmark 15.4 (2.8) 15.6 (1.4) -0.2 (3.3)
Finland 91.3 (1.7) 81.3 (1.8) 10.0 (2.4)
France a a a a a a
Germany 80.9 (3.4) 56.7 2.0 24.1 (3.8)
Greece a a a a a a
Hungary a a a a a a
Iceland 97.1 (1.2) 86.6 (1.4) 10.5 (1.8)
Ireland 70.9 (4.2) 58.3 (3.4) 12.6 (4.2)
Italy 72.4 (2.6) 83.8 (1.3) -11.4 (3.0)
Japan a a a a a a
Korea 99.2 (0.6) 90.8 (1.4) 8.4 (1.5)
Luxembourg a a a a a a
Mexico 38.9 (3.1) 38.8 (2.4) 0.1 (4.4)
Netherlands 82.0 (2.8) 58.7 2.9 23.3 (3.6)
New Zealand 98.3 (0.9) 84.4 (1.5) 13.9 (1.6)
Norway a a a a a a
Poland a a a a a a
Portugal 98.5 (1.0 89.6 (1.8) 8.8 (2.1)
Slovak Republic a a a a a a
Spain 83.6 (1.9) 91.8 (1.1) -8.3 2.2)
Sweden 69.0 (4.0) 44.8 (2.1) 24.2 (4.3)
Switzerland 91.2 (1.6) 69.6 (1.9) 21.5 (2.3)
Turkey 80.3 (3.2) 66.5 (2.9 13.8 (4.3)
United Kingdom 80.4 (3.6) 55.1 (2.0) 25.3 (4.1)
United States 87.9 (2.3) 67.5 (2.9 20.4 (3.3)
OECD average 80.1 (0.5) 69.7 (0.4) 10.3 0.7)
g Argentina 18.5 (3.4) 23.1 2.1 -4.5 (3.8)
£ Azerbaijan a a a a a a
£ Brazil 9.4 (2.0 14.0 (2.4) -4.6 (3.1)
Bulgaria a a a a a a
Chile 67.9 (3.1) 50.7 (2.1) 17.2 (3.6)
Colombia 13.5 (3.6) 20.8 (3.0) -7.3 (5.3)
Croatia a a a a a a
Estonia 55.6 (3.7) 44.4 (2.8) 11.2 (5.2)
Hong Kong-China 61.3 (3.8) 52.1 (2.5) 9.2 (4.1)
Indonesia 91.4 (1.9) 87.9 (1.8) 3.5 2.7)
Israel 72.2 (3.1) 59.5 2.7) 12.7 (3.6)
Jordan 55.6 (4.5) 48.7 (2.6) 6.9 4.7)
Kyrgyzstan 66.2 (3.2) 67.2 (2.6) -1.0 4.4)
Latvia 86.8 (3.2) 68.9 (2.3) 18.0 (4.3)
Lithuania a a a a a a
Macao-China 53.7 2.9 25.8 2.0 27.8 (3.5)
Montenegro 88.5 2.1) 74.8 2.2) 13.8 (3.2)
Romania 42.6 (5.0) 44.1 (2.8) -1.6 (5.2)
Russian Federation 3.4 (1.3) 2.4 (1.0) 1.0 (1.3)
Serbia a a a a a a
Slovenia 61.0 (3.7) 74.9 (2.2) -13.9 (3.9)
Chinese Taipei 51.0 (3.1) 30.2 (2.3) 20.8 (3.7)
Thailand 96.8 (1.1) 82.8 (2.3) 14.0 (2.6)
Tunisia 72.8 (2.6) 66.9 (2.3) 5.8 (3.6)
Uruguay 50.8 (4.2) 35.3 (2.0) 15.5 (4.9)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Table A2.8b Relationship between being resilient and taking general science compulsory courses

Increased likelihood of being resilient associated with taking general science compulsory courses
After accounting for Mean ESCS, ESCS,
. After accounting for ESCS, Fender, gender, immi%rant, grade, using test
immigrant, grade, using test language anguage
Ratio S.E. Ratio S.E. Ratio S.E.
8 Australia 4.58 (0.15) 4.44 (0.15) 4.15 (0.15)
5 Austria a a a a a a
Belgium 0.88 (0.15) 1.23 0.14) 1.12 (0.16)
Canada 5.38 (0.25) 4.26 (0.26) 4.12 (0.26)
Czech Republic 0.86 0.19) 0.78 (0.20) 0.78 0.21)
Denmark 1.10 (0.26) 1.14 0.27) 1.21 (0.28)
Finland 1.86 (0.24) 1.80 (0.24) 1.80 (0.24)
France a a a a a a
Germany 2.59 (0.23) 2.25 (0.22) 1.86 (0.23)
Greece a a a a a a
Hungary a a a a a a
Iceland 3.88 (0.44) 3.50 (0.45) 3.45 (0.45)
Ireland 1.55 (0.19) 1.56 0.19) 1.58 0.19)
Italy 0.57 (0.15) 0.65 (0.14) 1.1 (0.15)
Japan a a a a a a
Korea 8.71 0.77) 8.33 (0.78) 8.35 0.77)
Luxembourg a a a a a a
Mexico 1.11 (0.16) 1.29 0.18) 1.33 0.18)
Netherlands 2.50 (0.19) 2.88 0.21) 1.98 (0.22)
New Zealand 7.22 (0.57) 6.67 (0.56) 6.11 (0.56)
Norway a a a a a a
Poland a a a a a a
Portugal 5.53 (0.86) 1.71 (0.98) 1.71 (0.99)
Slovak Republic a a a a a a
Spain 0.51 0.17) 0.72 (0.19) 0.71 (0.18)
Sweden 2.25 (0.20) 2.19 (0.20) 2.15 (0.20)
Switzerland 3.22 (0.20) 2.57 (0.23) 2.48 (0.23)
Turkey 1.75 0.23) 1.63 (0.25) 1.61 (0.26)
United Kingdom 2.32 (0.24) 2.20 (0.24) 217 (0.24)
United States 2.55 (0.23) 1.94 (0.22) 1.90 (0.22)
OECD average 2.04 (0.07) 1.91 (0.07) 1.88 (0.07)
g Argentina 0.87 (0.26) 0.89 (0.28) 0.93 (0.27)
£ Azerbaijan a a a a a a
£ Brazil 0.95 (0.28) 1.14 (0.30) 1.15 (0.31)
Bulgaria a a a a a a
Chile 2.04 (0.15) 2.30 0.17) 2.27 (0.18)
Colombia 0.70 (0.34) 0.88 (0.36) 0.88 (0.36)
Croatia a a a a a a
Estonia 1.54 (0.18) 1.52 0.18) 1.51 0.18)
Hong Kong-China 1.22 (0.18) 1.16 0.19) 1.20 0.19)
Indonesia 1.47 (0.28) 1.64 0.27) 1.55 0.27)
Israel 1.75 0.16) 1.68 0.17) 1.55 (0.18)
Jordan 1.26 0.17) 1.26 0.17) 1.27 0.17)
Kyrgyzstan 1.02 0.18) 1.03 (0.18) 1.09 (0.18)
Latvia 2.40 (0.30) 1.97 0.32) 1.97 (0.33)
Lithuania a a a a a a
Macao-China 2.72 0.14) 2.23 (0.15) 2.22 (0.15)
Montenegro 2.24 (0.24) 2.20 (0.24) 2.18 (0.25)
Romania 0.99 (0.25) 0.98 (0.28) 1.06 (0.29)
Russian Federation 1.42 (0.34) 1.56 (0.36) 1.51 (0.37)
Serbia a a a a a a
Slovenia 0.59 0.17) 0.55 0.17) 0.62 (0.20)
Chinese Taipei 2.03 (0.14) 2.12 (0.16) 1.56 (0.16)
Thailand 4.89 (0.39) 3.89 (0.40) 3.77 0.41)
Tunisia 1.30 (0.15) 1.05 (0.18) 1.08 (0.18)
Uruguay 1.70 (0.19) 1.55 (0.21) 1.53 0.21)

Note: Values that are statistically different are indicated in bold.
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Number of attended compulsory courses in general science, physics, biology and
Table A2.9a chemistry, by student group

Number of attended compulsory courses in general science, physics, biology and chemistry

Resilient students

Disadvantaged low achievers (DLA)

Difference in the mean index between
resilient students and disadvantaged

Mean Mean S.E. Dif
Australia 4.20 2.66 (0.08) 1.54
Austria 3.68 3.51 (0.14) 0.17
Belgium 5.50 1.74 (0.08) 3.76
Canada 3.72 3.36 (0.09) 0.35
Czech Republic 6.88 5.50 (0.20) 1.38
Denmark 5.97 4.78 (0.13) 1.19
Finland 7.50 6.76 0.11) 0.74
France 5.90 4.72 (0.08) 1.18
Germany 7.11 4.94 (0.15) 2.17
Greece 4.88 4.13 0.12) 0.75
Hungary 5.10 5.18 (0.10) -0.08
Iceland 7.38 6.03 (0.16) 1.34
Ireland 1.78 1.20 (0.05) 0.57
Italy 4.14 3.68 (0.09) 0.46
Japan 3.56 3.18 (0.09) 0.38
Korea 4.03 4.24 0.16) -0.21
Luxembourg 4.26 4.25 (0.10) 0.00
Mexico 3.86 3.64 0.15) 0.22
Netherlands 5.75 4.53 (0.24) 1.22
New Zealand 4.33 3.98 (0.14) 0.35
Norway a a a a
Poland a a a a
Portugal 5.04 4.82 (0.18) 0.21
Slovak Republic 5.36 4.54 (0.14) 0.83
Spain 7.00 5.51 0.12) 1.49
Sweden 5.59 3.47 (0.15) 2.12
Switzerland 5.74 4.14 (0.09) 1.60
Turkey 5.37 4.49 (0.25) 0.88
United Kingdom 6.11 3.72 (0.13) 2.40
United States 3.65 3.76 (0.10) -0.12
OECD average 5.12 4.16 (0.03) 0.96
g Argentina 1.55 1.75 (0.15) -0.20
£ Azerbaijan 5.20 3.71 (0.20) 1.49
£ Brazil 0.70 0.87 (0.10) 0.17
Bulgaria 5.73 5.25 (0.18) 0.48
Chile 6.27 4.19 (0.15) 2.08
Colombia 1.41 1.84 (0.19) -0.43
Croatia 4.90 3.46 (0.09) 1.44
Estonia 5.94 4.74 (0.19) 1.19
Hong Kong-China 4.51 2.43 (0.15) 2.08
Indonesia 7.69 6.94 (0.16) 0.75
Israel 4.88 3.56 (0.16) 1.32
Jordan 6.52 5.03 0.17) 1.49
Kyrgyzstan 6.47 5.22 (0.26) 1.25
Latvia 7.78 7.01 (0.14) 0.77
Lithuania 5.88 4.05 (0.13) 1.83
Macao-China 4.81 2.74 0.17) 2.06
Montenegro 7.47 6.59 (0.17) 0.88
Romania 5.17 4.30 (0.19) 0.86
Russian Federation 6.06 5.96 (0.03) 0.11
Serbia 5.19 4.46 (0.09) 0.73
Slovenia 6.95 5.71 (0.08) 1.24
Chinese Taipei 5.29 4.26 (0.11) 1.03
Thailand 6.49 6.34 (0.20) 0.15
Tunisia 5.71 5.01 0.19) 0.70
Uruguay 4.12 2.12 (0.13) 2.00

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Relationship between being resilient and number of attended compulsory courses in
Table A2.9b general science, physics, biology and chemistry

Increased likelihood of being resilient associate with one additional compulsory courses in general science, physics, biology
and chemistry
After accounting for Mean ESCS, ESCS,
. After accounting for ESCS, gender, gender, immiﬁrant, grade, using test
immigrant, grade, using test language anguage

Ratio S.E. Ratio S.E. Ratio S.E.

8 Australia 1.14 (0.01) 1.15 (0.01) 1.14 (0.01)
8 Austria 1.05 (0.04) 1.12 (0.04) 1.04 (0.05)
Belgium 1.34 (0.02) 1.25 (0.02) 1.18 (0.02)
Canada 1.04 (0.02) 1.02 (0.02) 1.02 (0.02)
Czech Republic 1.14 (0.02) 1.15 (0.03) 1.09 (0.03)
Denmark 1.15 (0.03) 1.15 (0.03) 1.16 (0.03)
Finland 1.15 (0.03) 1.14 (0.03) 1.14 (0.03)
France 1.35 (0.05) 1.56 (0.09) 1.44 (0.09)
Germany 1.22 (0.03) 1.15 (0.03) 1.11 (0.04)
Greece 1.11 (0.03) 1.09 (0.03) 1.08 (0.03)
Hungary 0.99 (0.04) 1.01 (0.05) 1.06 (0.07)
Iceland 1.10 (0.02) 1.09 (0.03) 1.09 (0.03)
Ireland 1.42 (0.06) 1.35 (0.06) 1.35 (0.07)
Italy 1.07 (0.03) 1.04 (0.03) 1.13 (0.03)
Japan 1.09 (0.04) 1.08 (0.04) 1.02 (0.05)
Korea 0.95 (0.03) 0.95 (0.03) 0.92 (0.04)
Luxembourg 0.99 (0.02) 0.96 (0.03) 1.00 (0.04)
Mexico 1.03 (0.02) 1.06 (0.02) 1.06 (0.02)
Netherlands 1.09 (0.03) 1.16 (0.03) 1.14 (0.04)
New Zealand 1.02 (0.03) 1.02 (0.03) 1.02 (0.03)
Norway a a a a a a
Poland a a a a a a
Portugal 1.04 (0.03) 1.07 (0.03) 1.08 (0.03)
Slovak Republic 1.19 (0.04) 1.21 (0.05) 1.17 (0.05)
Spain 1.13 (0.02) 1.07 (0.02) 1.07 (0.02)
Sweden 1.12 (0.02) 1.12 (0.02) 1.11 (0.02)
Switzerland 1.16 (0.02) 1.16 (0.02) 1.15 (0.02)
Turkey 1.07 (0.03) 1.06 (0.03) 1.08 (0.03)
United Kingdom 1.13 (0.02) 1.13 (0.02) 1.13 (0.02)
United States 1.00 (0.02) 0.98 (0.03) 0.98 (0.03)
OECD average 1.10 (0.01) 1.10 (0.01) 1.09 (0.01)
¢ Argentina 0.97 (0.04) 0.95 (0.05) 0.97 (0.05)
E Azerbaijan 1.14 (0.03) 1.13 (0.03) 1.13 (0.03)
& Brazil 1.00 (0.04) 1.01 (0.04) 1.02 (0.04)
Bulgaria 1.05 (0.02) 1.04 (0.03) 1.07 (0.03)
Chile 1.15 (0.02) 1.13 (0.02) 1.12 (0.02)
Colombia 0.96 (0.04) 0.98 (0.04) 0.98 (0.05)
Croatia 1.41 (0.05) 1.50 (0.05) 1.39 (0.05)
Estonia 1.10 (0.03) 1.07 (0.03) 1.07 (0.03)
Hong Kong-China 1.19 (0.03) 1.13 (0.03) 1.13 (0.03)
Indonesia 1.06 (0.02) 1.06 (0.02) 1.05 (0.02)
Israel 1.10 (0.02) 1.10 (0.02) 1.09 (0.03)
Jordan 1.10 (0.02) 1.08 (0.02) 1.08 (0.02)
Kyrgyzstan 1.06 (0.02) 1.05 (0.02) 1.06 (0.02)
Latvia 1.09 (0.04) 1.04 (0.04) 1.05 (0.04)
Lithuania 1.22 (0.03) 1.20 (0.03) 1.21 (0.03)
Macao-China 1.15 (0.02) 1.11 (0.02) 1.11 (0.02)
Montenegro 1.06 (0.02) 1.06 (0.02) 1.06 (0.02)
Romania 1.06 (0.04) 1.07 (0.04) 1.08 (0.04)
Russian Federation 1.34 (0.09) 1.35 (0.10) 1.33 (0.10)
Serbia 1.21 (0.06) 1.19 (0.06) 1.15 (0.06)
Slovenia 1.25 (0.05) 1.27 (0.05) 1.07 (0.06)
Chinese Taipei 1.09 (0.02) 1.07 (0.02) 1.03 (0.02)
Thailand 1.01 (0.02) 0.99 (0.03) 0.99 (0.03)
Tunisia 1.06 (0.02) 1.03 (0.02) 1.04 (0.02)
Uruguay 117 (0.03) 1.13 (0.03) 1.12 (1.03)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Number of hours students report spending in regular lessons at school
Table A2.10a learning science

Number of hours stud. report spending in regular lessons at school learning science
Difference in the mean index between
resilient students and disadvantaged low
Resilient students Disadvantaged low achievers (DLA) achievers
Mean S.E. Mean S.E. Dif S.E.
Australia 3.60 (0.07) 233 (0.06) 1.27 (0.09)
Austria 3.13 (0.15) 1.52 (0.06) 1.62 (0.16)
Belgium 3.02 0.11) 1.47 (0.08) 1.55 (0.13)
Canada 4.13 0.11) 2.81 (0.07) 1.31 (0.13)
Czech Republic 3.50 0.16) 1.89 (0.07) 1.61 (0.17)
Denmark 3.44 0.10) 2.72 (0.08) 0.72 (0.13)
Finland 3.52 (0.09) 2.44 (0.08) 1.08 (0.10)
France 3.45 0.12) 1.55 (0.06) 1.90 (0.13)
Germany 3.68 (0.14) 1.93 (0.08) 1.75 0.17)
Greece 3.59 0.12) 2.02 (0.08) 1.57 (0.15)
Hungary 2.93 (0.14) 1.87 (0.06) 1.06 (0.15)
Iceland 3.11 (0.08) 2.49 (0.06) 0.62 0.11)
Ireland 2.84 0.11) 1.95 (0.10) 0.89 (0.16)
Italy 3.52 (0.10) 2.16 (0.07) 1.35 0.13)
Japan 2.85 (0.09) 2.22 (0.06) 0.63 0.11)
Korea 3.78 (0.09) 2.95 (0.09) 0.83 0.12)
Luxembourg 2.66 (0.14) 1.69 (0.06) 0.97 0.14)
Mexico 3.00 0.11) 2.91 0.11) 0.09 0.16)
Netherlands 3.01 (0.11) 1.23 (0.08) 1.79 0.12)
New Zealand 4.51 (0.09) 291 0.11) 1.60 (0.15)
Norway 2.75 (0.07) 2.32 (0.07) 0.43 (0.10)
Poland 3.17 0.11) 2.16 0.07) 1.01 0.11)
Portugal 3.62 (0.18) 2.10 (0.07) 1.52 (0.20)
Slovak Republic 2.95 (0.14) 1.35 (0.07) 1.60 (0.15)
Spain 3.53 (0.08) 2.27 (0.06) 1.26 0.10)
Sweden 3.06 (0.06) 2.46 (0.06) 0.59 (0.08)
Switzerland 2.84 (0.13) 1.54 (0.05) 1.30 0.14)
Turkey 3.54 (0.18) 1.86 0.12) 1.68 0.21)
United Kingdom 4.54 (0.09) 3.27 (0.07) 1.26 0.11)
United States 3.91 0.13) 2.21 0.11) 1.70 0.17)
OECD average 3.37 (0.02) 2.15 (0.01) 1.22 (0.03)
¢ Argentina 2.43 (0.18) 1.64 (0.09) 0.79 0.21)
g Azerbaijan 2.92 0.14) 2.27 (0.08) 0.65 0.17)
E Brazil 2.44 0.12) 1.64 (0.08) 0.81 (0.15)
Bulgaria 2.88 0.21) 1.69 (0.10) 1.18 (0.22)
Chile 2.58 (0.16) 1.44 (0.06) 1.13 (0.19)
Colombia 3.63 0.19) 3.04 (0.15) 0.59 0.21)
Croatia 2.18 0.10) 1.29 (0.07) 0.88 0.12)
Estonia 3.74 0.12) 2.54 (0.09) 1.19 (0.13)
Hong Kong-China 3.92 0.14) 1.80 0.11) 2,12 (0.18)
Indonesia 3.30 (0.15) 2.52 (0.08) 0.78 (0.14)
Israel 2.86 0.14) 1.57 (0.08) 1.28 (0.17)
Jordan 3.53 0.18) 2.24 (0.10) 1.29 (0.22)
Kyrgyzstan 2.08 0.14) 1.64 (0.19) 0.44 (0.20)
Latvia 3.31 0.16) 2.04 (0.10) 1.27 (0.18)
Lithuania 3.02 0.12) 2.00 (0.09) 1.02 (0.14)
Macao-China 4.11 0.13) 2.74 (0.10) 1.38 (0.14)
Montenegro 3.13 (0.14) 1.95 (0.09) 1.18 (0.16)
Romania 2.67 0.21) 1.50 (0.10) 117 0.22)
Russian Federation 4.14 0.17) 2.63 (0.12) 1.51 (0.20)
Serbia 3.15 0.12) 1.93 (0.09) 1.22 (0.15)
Slovenia 3.41 (0.15) 1.68 (0.06) 1.72 (0.15)
Chinese Taipei 3.31 0.12) 1.80 (0.08) 1.52 (0.14)
Thailand 4.16 0.11) 3.27 (0.05) 0.89 0.11)
Tunisia 3.01 (0.10) 1.87 (0.09) 1.14 0.13)
Uruguay 2.53 (0.16) 1.74 (0.08) 0.79 0.17)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Relationship between being resilient and hours spent in regular lessons at school
Table A2.10b learning science

Increased likelihood of being resilient associate with one additional hour regular lessons at school learning science
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant backi;round, grade, using test | gender, immigrant background, grade, using
anguage test language
Ratio S.E. Ratio S.E. Ratio S.E.
8 Australia 1.33 (0.03) 1.37 (0.03) 1.36 (0.03)
5 Austria 1.54 (0.05) 1.55 (0.05) 1.40 (0.05)
Belgium 1.44 (0.03) 1.49 (0.04) 141 (0.04)
Canada 1.26 (0.03) 1.21 (0.03) 1.20 (0.03)
Czech Republic 1.49 (0.05) 1.55 (0.05) 1.50 (0.06)
Denmark 1.30 (0.06) 1.29 (0.06) 1.29 (0.07)
Finland 1.44 (0.04) 1.44 (0.04) 1.44 (0.04)
France 1.8 (0.05) 1.55 (0.06) 1.44 (0.07)
Germany 1.53 (0.05) 1.45 (0.06) 1.33 (0.06)
Greece 1.5 (0.05) 1.48 (0.05) 1.45 (0.05)
Hungary 1.4 (0.06) 1.42 (0.06) 1.37 (0.07)
Iceland 1.27 (0.05) 1.25 (0.06) 1.25 (0.06)
Ireland 1.28 (0.05) 1.32 (0.05) 1.30 (0.05)
Italy 1.38 (0.04) 1.33 (0.04) 1.32 (0.04)
Japan 14 (0.06) 137 (0.07) 1.25 (0.07)
Korea 1.44 (0.06) 1.43 (0.06) 1.31 (0.06)
Luxembourg 13 (0.05) 1.19 (0.05) 1.23 (0.06)
Mexico 1.01 (0.03) 1.02 (0.03) 1.02 (0.03)
Netherlands 1.59 (0.04) 1.63 (0.04) 1.48 (0.06)
New Zealand 1.48 (0.05) 1.46 (0.05) 1.44 (0.06)
Norway 1.3 (0.07) 1.26 (0.07) 1.26 (0.07)
Poland 1.4 (0.05) 1.41 (0.05) 141 (0.05)
Portugal 1.40 (0.06) 1.18 (0.06) 1.19 (0.06)
Slovak Republic 1.5 (0.04) 1.55 (0.05) 1.46 (0.05)
Spain 1.47 (0.03) 1.42 (0.04) 1.42 (0.04)
Sweden 1.38 (0.05) 1.40 (0.06) 1.39 (0.06)
Switzerland 1.47 (0.05) 1.44 (0.05) 1.37 (0.05)
Turkey 1.40 (0.05) 1.39 (0.05) 1.33 (0.05)
United Kingdom 1.50 (0.06) 1.51 (0.06) 1.50 (0.06)
United States 1.37 (0.04) 1.34 (0.05) 1.34 (0.05)
OECD average 1.41 (0.01) 1.38 (0.01) 1.34 (0.01)
£ Argentina 1.24 (0.07) 1.22 (0.07) 1.18 (0.07)
.E Azerbaijan 1.2 (0.05) 117 (0.05) 1.17 (0.05)
& Brazil 1.36 (0.06) 1.41 (0.06) 1.41 (0.06)
Bulgaria 1.29 (0.06) 1.31 (0.07) 1.28 (0.07)
Chile 1.37 (0.06) 1.40 (0.06) 1.37 (0.06)
Colombia 1.15 (0.07) 1.10 (0.08) 1.10 (0.08)
Croatia 1.3 (0.04) 1.27 (0.04) 1.22 (0.04)
Estonia 1.37 (0.04) 1.35 (0.05) 1.36 (0.05)
Hong Kong-China 1.38 (0.03) 1.35 (0.03) 1.34 (0.03)
Indonesia 1.26 (0.06) 1.24 (0.05) 1.21 (0.05)
Israel 1.30 (0.04) 1.33 (0.04) 1.34 (0.04)
Jordan 1.26 (0.05) 1.21 (0.05) 1.22 (0.05)
Kyrgyzstan 1.11 (0.05) 1.12 (0.04) 1.14 (0.04)
Latvia 1.44 (0.07) 1.40 (0.07) 1.40 (0.08)
Lithuania 1.3 (0.05) 1.27 (0.05) 1.27 (0.05)
Macao-China 1.28 (0.04) 1.21 (0.04) 1.21 (0.04)
Montenegro 1.30 (0.04) 1.31 (0.05) 1.31 (0.05)
Romania 1.32 (0.07) 1.31 (0.08) 1.29 (0.08)
Russian Federation 1.30 (0.05) 1.29 (0.06) 1.29 (0.06)
Serbia 1.3 (0.04) 1.32 (0.04) 1.27 (0.04)
Slovenia 1.52 (0.05) 1.55 (0.05) 1.35 (0.06)
Chinese Taipei 1.39 (0.04) 1.53 (0.05) 1.42 (0.05)
Thailand 1.72 (0.08) 1.64 (0.08) 1.62 (0.08)
Tunisia 1.33 (0.04) 1.21 (0.05) 1.21 (0.05)
Uruguay 1.23 (0.05) 1.28 (0.06) 1.27 (0.06)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Table A2.11a Share of students in private schools

Share of students in private schools

Resilient students

Disadvantaged low achievers (DLA)

Difference in the mean index between
resilient students and disadvantaged

low achievers

% S.E % S.E. Dif S.E.
8 Australia w w w w w w
8 Austria c c c c c c
Belgium w w w w w w
Canada c c c c c c
Czech Republic c c c c c c
Denmark 23.7 4.7) 18.5 (3.6) 53 (4.2)
Finland c c c c c c
France w w w w w w
Germany c ¢ [¢ ¢ c c
Greece c c c c c c
Hungary c ¢ ¢ ¢ ¢ c
Iceland c c c c c c
Ireland 54.1 (4.3) 44.1 (3.3) 9.9 (5.7)
Italy c c c c c c
Japan 18.2 (2.6) 28.9 (4.1) -10.7 (4.4)
Korea 48.4 (6.0) 51.0 (6.0) -2.6 (6.6)
Luxembourg 11.5 (2.2) 16.4 (1.2) -4.9 (2.5)
Mexico c c ¢ [« c c
Netherlands 73.7 (5.2) 66.2 (7.2) 7.5 (7.2)
New Zealand c c c c ¢ [«
Norway c ¢ [¢ c ¢ c
Poland c c [ c c c
Portugal c ¢ ¢ c c c
Slovak Republic c c [ [ [ c
Spain 24.0 (2.6) 18.0 (2.0) 6.0 (2.9)
Sweden c c c c c c
Switzerland c c c c c c
Turkey c c c c c c
United Kingdom c c c c c c
United States c c c c c c
OECD average 14.8 (0.5) 12.7 (0.5) 2.1 (0.6)
g Argentina 26.9 (4.6) 11.0 (3.6) 15.9 (5.7)
£ Azerbaijan c c c c c c
£ Brazil c c c c c c
Bulgaria m m m m m m
Chile 50.3 (5.7) 32.1 (4.6) 18.2 (6.4)
Colombia c c c c c c
Croatia c ¢ ¢ ¢ ¢ ¢
Estonia c c c c c c
Hong Kong-China 93.3 (2.6) 94.4 (1.2) -1.1 (2.6)
Indonesia 37.5 (7.0) 48.5 (5.2) -11.0 (7.9)
Israel 31.2 (5.8) 26.2 (3.9) 5.0 (4.9)
Jordan 18.8 (2.5) 7.2 (0.9) 115 (2.5)
Kyrgyzstan c c c c c c
Latvia c c ¢ ¢ [ c
Lithuania c c c c c c
Macao-China 95.6 (1.0 89.2 (0.9) 6.4 (1.4)
Montenegro c c c c c c
Romania c c c c c c
Russian Federation c ¢ ¢ ¢ ¢ ¢
Serbia c c c c c c
Slovenia c c c c c c
Chinese Taipei 15.5 (2.5) 47.3 (6.2) -31.8 (6.0)
Thailand 9.4 (3.3) 10.2 (2.1) -0.8 (3.1)
Tunisia c c c c c c
Uruguay c c C C © ©

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Table A2.11b Relationship between being resilient and being in private schools

Increased likelihood of being resilient associate with being in private schools
After accounting for Mean ESCS, ESCS,
. After accounting for ESCS, Fender, gender, immi%rant, grade, using test
immigrant, grade, using test language anguage
Ratio S.E Ratio S.E. Ratio S.E.
o Australia w w w w w w
g Austria c c c [ [ c
Belgium w w w w w w
Canada c c c c [ [
Czech Republic c c c c c c
Denmark 1.27 (0.22) 1.08 (0.22) 0.95 (0.23)
Finland c c c c c c
France % w w w w w
Germany c c c c c c
Greece c c c c c c
Hungary c c c c c c
Iceland c c c c c c
Ireland 1.30 (0.21) 1.18 (0.22) 0.86 (0.20)
Italy c c c c c c
Japan 0.64 (0.21) 0.63 (0.20) 0.35 0.22)
Korea 0.91 0.21) 0.89 0.21) 0.98 (0.20)
Luxembourg 0.67 (0.24) 0.68 (0.28) 0.78 (0.29)
Mexico [« c c c [« [
Netherlands 1.33 (0.30) 1.20 (0.30) 1.24 (0.27)
New Zealand c c c c c c
Norway c c c c c c
Poland c c c c c c
Portugal c c c c c c
Slovak Republic c c c c c c
Spain 1.38 (0.16) 0.97 (0.19) 0.78 0.19)
Sweden c c c c c c
Switzerland c c c c c c
Turkey c c c [ c c
United Kingdom c c c c © ©
United States c c c c [ c
OECD average 0.87 (0.10) 1.00 (0.00) 0.58 (0.10)
g Argentina 2.52 (0.32) 1.98 (0.27) 1.10 0.31)
£ Azerbaijan c c c c ¢ c
€ Brazil c c c c c c
Bulgaria m m m m m m
Chile 1.76 (0.23) 1.46 (0.24) 1.12 (0.24)
Colombia c c c c c c
Croatia c c c c c c
Estonia c c c [ c c
Hong Kong-China 0.83 (0.38) 0.73 (0.38) 0.91 (0.42)
Indonesia 0.67 (0.29) 0.52 (0.30) 0.70 (0.26)
Israel 1.28 (0.24) 1.14 (0.25) 1.01 (0.24)
Jordan 2.19 (0.20) 1.99 (0.23) 1.96 0.23)
Kyrgyzstan c c c c c c
Latvia c c c [ [« [
Lithuania c c c c c c
Macao-China 1.95 (0.29) 1.84 (0.33) 1.59 0.37)
Montenegro c c c c c c
Romania c c c ¢ ¢ ¢
Russian Federation ¢ c c c c c
Serbia c c c c c c
Slovenia c c c c c c
Chinese Taipei 0.27 (0.23) 0.19 0.27) 0.22 (0.23)
Thailand 0.82 (0.38) 0.59 (0.40) 0.54 0.41)
Tunisia c ¢ c [ [ c
Uruguay © © © © © ©

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Table A2.12a Share of students in schools which compete with other schools

Share of students in schools which compete with other schools
Difference in the mean index between
resilient students and disadvantaged
Resilient students Disadvantaged low achievers (DLA) low achievers
% S.E. % S.E. Dif S.E.
o Australia c c c c c c
% Austria 55.1 (5.7) 52.8 6.2) 2.3 (7.8)
Belgium 90.1 (2.9) 92.0 (2.8) -1.9 3.7)
Canada 76.5 (3.0 72.0 2.7) 4.5 (2.6)
Czech Republic 85.4 (3.7) 82.3 (3.7) 3.1 4.2)
Denmark 74.5 (4.8) 82.0 (3.4) -7.5 (4.3)
Finland 46.5 (4.3) 50.8 4.0 -4.3 4.1)
France w w w w w w
Germany 86.2 (4.2) 71.9 (5.0 143 6.2)
Greece 57.9 (5.1) 51.7 (4.9) 6.3 (5.7)
Hungary 77.7 (5.8) 69.2 (5.6) 8.5 (7.4)
Iceland 24.8 (2.8) 29.2 (2.0) -4.4 (3.4)
Ireland 78.1 4.0 84.2 (3.4) -6.2 (3.8)
Italy 83.2 3.0 77.0 (3.5) 6.1 3.7)
Japan 88.5 4.1 88.2 (3.5) 0.3 4.3)
Korea 86.1 3.7) 92.5 2.1 -6.4 2.7)
Luxembourg 62.1 (3.6) 64.2 (1.3) -2.1 (3.9)
Mexico 80.7 (3.8) 74.2 (5.5) 6.5 (5.8)
Netherlands 87.5 (5.2) 85.0 4.5) 25 (6.9)
New Zealand 89.0 (3.5) 90.7 (2.5) -1.6 (2.4)
Norway 28.7 (4.4) 27.5 4.0 1.3 (3.7)
Poland 50.7 (5.6) 51.5 (4.8) -0.8 4.1)
Portugal 68.4 (6.2) 63.9) (5.4) 4.5 6.2)
Slovak Republic 90.0 (3.4) 81.7 (5.8) 8.4 (5.7)
Spain 72.9 (3.8) 76.5 (3.3) -3.7 (3.4)
Sweden 55.8 (5.5) 56.8 (4.5) -0.9 (4.6)
Switzerland 38.1 4.0 36.1 (3.6) 2.0 (4.6)
Turkey 68.6 (5.3) 51.6 6.0 17.0 6.2)
United Kingdom c c c c © ©
United States 67.8 (5.2) 74.6 (4.6) -6.8 (5.3)
OECD average 70.8 0.8) 69.5 (0.8) 13 (0.9)
g Argentina 79.1 (4.6) 63.0 (6.9 16.1 (7.2)
£ Azerbaijan m m m m m m
&€ Brazil 54.4 (4.5) 53.3 4.1) 1.1 (5.6)
Bulgaria 84.2 (5.2) 73.8 (6.3) 10.4 (6.9)
Chile 67.5 8.2) 71.0 (5.8) -3.4 (7.0
Colombia 72.4 (7.5) 69.6 (6.8) 2.8 (5.6)
Croatia 75.4 (5.2) 74.5 (4.6) 0.9 (5.1)
Estonia 771 (4.9) 75.0 (3.9) 2.2 (5.5)
Hong Kong-China c c c c © ©
Indonesia c c c c c c
Israel 82.3 4.1 85.0 4.0 -2.6 (4.3)
Jordan 50.9 (5.8) 49.9 4.9 0.9 (5.5)
Kyrgyzstan 64.4 (5.2) 60.7 (4.7) 3.7 (6.8)
Latvia [« c c [ [ [
Lithuania 66.5 (4.8) 64.0 (4.5) 2.4 4.7)
Macao-China c c c c c c
Montenegro c c c c c c
Romania 53.2 (10.4) 45.5 (5.9) 7.7 (10.4)
Russian Federation 65.7 (6.3) 71.2 (4.5) -5.5 (4.5)
Serbia 64.6 (5.5) 75.5 (5.0) -10.9 (6.0)
Slovenia 56.7 (3.8) 39.4 2.0 17.3 4.0)
Chinese Taipei c c c [ [ c
Thailand 87.3 (3.9 86.1 (4.4) 1.2 (4.2)
Tunisia 46.0 (7.4) 47.2 (6.4) -1.2 (7.3)
Uruguay 38.2 (5.0 31.9 4.9 6.3 (6.2)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Relationship between being resilient and being in schools which compete with
Table A2.12b other schools

Increased likelihood of being resilient associate with being in schools which compete with other schools
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant backFround, grade, using test | gender, immigrant background, grade,
anguage using test language

Ratio S.E. Ratio S.E. Ratio S.E.

8 Australia c c c c c c
8 Austria 1.02 (0.25) 1.61 (0.25) 1.08 (0.25)
Belgium 0.93 (0.38) 0.96 (0.32) 0.92 (0.30)
Canada 1.19 (0.12) 1.14 0.13) 1.09 0.13)
Czech Republic 1.26 (0.29) 1.08 0.31) 0.84 0.31)
Denmark 0.71 (0.26) 0.71 0.28) 0.74 (0.28)
Finland 0.85 (0.15) 0.89 (0.15) 0.87 0.17)
France w % w w w w
Germany 1.91 (0.39) 1.42 0.37) 1.06 (0.30)
Greece 1.22 (0.19) 1.07 0.18) 0.89 0.19)
Hungary 1.34 (0.34) 1.19 0.34) 0.86 (0.29)
Iceland 0.88 0.17) 0.90 0.17) 0.90 0.17)
Ireland 0.79 (0.24) 0.76 0.24) 0.72 (0.25)
Italy 1.30 (0.20) 1.23 0.20) 1.28 (0.20)
Japan 1.03 (0.35) 1.04 (0.34) 0.79 (0.35)
Korea 0.64 0.21) 0.66 0.22) 1.1 (0.28)
Luxembourg 0.90 0.17) 0.99 0.17) 0.96 (0.18)
Mexico 1.33 (0.29) 0.80 0.29) 0.72 (0.30)
Netherlands 1.06 (0.50) 1.02 (0.48) 0.62 (0.53)
New Zealand 0.87 (0.25) 0.91 (0.25) 0.91 (0.26)
Norway 1.03 (0.16) 1.08 (0.16) 0.99 (0.16)
Poland 0.96 (0.15) 0.94 (0.15) 0.97 (0.15)
Portugal 1.22 (0.24) 1.00 (0.22) 0.93 (0.22)
Slovak Republic 1.61 (0.39) 0.92 (0.33) 0.59 (0.33)
Spain 0.88 0.17) 0.86 (0.20) 0.77 (0.20)
Sweden 1.04 0.18) 1.23 (0.19) 1.16 (0.20)
Switzerland 1.10 0.17) 1.18 (0.18) 1.00 (0.15)
Turkey 1.79 0.24) 1.55 (0.24) 1.09 (0.24)
United Kingdom c c c c c c
United States 0.81 0.21) 0.97 (0.18) 0.95 0.18)
OECD average 1.04 (0.05) 1.01 (0.05) 0.91 (0.05)
g Argentina 1.94 (0.29) 1.86 (0.29) 1.25 (0.30)
£ Azerbaijan m m m m m m
& Brazil 0.97 (0.20) 0.87 0.21) 0.81 (0.20)
Bulgaria 1.65 (0.39) 1.00 (0.41) 0.73 0.37)
Chile 0.83 (0.30) 0.89 (0.30) 0.59 (0.33)
Colombia 1.19 (0.26) 1.10 (0.29) 1.07 0.29)
Croatia 1.04 (0.24) 0.96 (0.24) 0.91 (0.25)
Estonia 1.17 0.27) 1.16 0.27) 1.13 0.28)
Hong Kong-China c c c c c c
Indonesia c c c c c c
Israel 0.85 (0.28) 0.85 (0.28) 0.89 (0.25)
Jordan 1.02 (0.20) 0.93 (0.20) 0.92 0.20)
Kyrgyzstan 1.06 (0.24) 1.05 (0.24) 1.01 (0.25)
Latvia c c c c c c
Lithuania 1.05 (0.20) 0.96 (0.20) 0.77 0.19)
Macao-China c c c c c c
Montenegro c c c c c c
Romania 1.25 (0.37) 1.06 (0.38) 0.81 (0.39)
Russian Federation 0.86 (0.18) 0.85 (0.18) 0.85 (0.19)
Serbia 0.67 (0.25) 0.63 (0.25) 0.61 0.27)
Slovenia 1.97 (0.16) 2.01 0.17) 1.09 (0.19)
Chinese Taipei c c c c c c
Thailand 1.00 (0.29) 0.90 0.27) 0.96 (0.27)
Tunisia 1.01 (0.25) 1.21 0.19) 1.09 (0.19)
Uruguay 1.21 (0.23) 1.25 (0.22) 1.13 (0.24)

Note: Values that are statistically different are indicated in bold.
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Table A2.13a Share of students in schools which select students based on academic record

Share of students in schools which select students based on academic record

Resilient students

Disadvantaged low achievers (DLA)

Difference in the mean index between
resilient students and disadvantaged

low achievers

% S.E % S.E. Dif S.E.
e Australia c c c ¢ c c
8 Austria 80.6 (3.5) 34.8 (4.4) 45.8 (5.7)
Belgium 30.3 (4.7) 245 (3.7) 5.8 (5.3)
Canada c c c c c c
Czech Republic 52.3 (4.5) 25.5 (4.5) 26.8 (5.9)
Denmark c c c c c c
Finland c c [¢ c c c
France w w w w w w
Germany 54.0 (6.0) 21.2 4.2) 329 (6.5)
Greece 1.2 (1.1) 0.2 0.2) 1.0 0.9
Hungary 78.7 (5.3) 321 (5.6) 46.6 (7.0)
Iceland c c c c c c
Ireland c c c c c c
Italy c c c c c c
Japan 91.1 (3.1) 84.1 (4.1) 7.0 (4.6)
Korea 64.9 (5.2) 63.6 (6.0) 1.3 (6.1)
Luxembourg 46.7 (4.6) 46.2 (1.7) 0.5 (4.9)
Mexico 40.3 (3.6) 211 (5.1) 19.3 (5.1)
Netherlands 68.2 (6.0) 59.9 (6.0) 8.3 (7.0)
New Zealand c c c c c c
Norway c c c c c c
Poland c [ c c c c
Portugal c c c c c c
Slovak Republic 55.1 (4.5) 343 (5.6) 20.8 (6.4)
Spain c c c c c [¢
Sweden c c c c c c
Switzerland 58.8 (5.0) 46.6 (3.5) 12.3 (5.3)
Turkey 34.0 (5.3) 14.3 (2.9) 19.8 (5.2)
United Kingdom c c c c ¢ c
United States c c c c c c
OECD average 54.0 (1.2) 36.3 (1.2) 17.7 (1.5)
g Argentina © © © © © ©
.E Azerbaijan 14.8 (5.1) 15.8 (4.4) -1.0 (5.8)
& Brazil c c c [¢ c c
Bulgaria 86.9 (4.4) 65.5 (5.3) 21.4 (6.3)
Chile 35.0 (7.2) 15.4 (4.4) 19.5 6.7)
Colombia 17.4 (4.4) 8.6 (2.3) 8.7 (3.7)
Croatia 92.7 (2.6) 81.0 (3.8) 11.8 (3.3)
Estonia 35.6 (5.7) 30.2 (4.1) 5.4 (5.7)
Hong Kong-China 85.2 (3.7) 73.8 (4.8) 11.3 (4.7)
Indonesia 66.5 (7.1) 433 (5.0) 23.2 (6.4)
Israel 33.7 (5.6) 28.4 (5.6) 5.3 (5.6)
Jordan 20.3 (4.9 24.0 (4.6) -3.8 (4.8)
Kyrgyzstan 22.8 (5.6) 22.5 (4.3) 0.3 (5.7)
Latvia 15.6 (3.3) 6.2 (1.6) 9.4 (3.1)
Lithuania c c c c c c
Macao-China 72.0 (3.3) 62.4 (1.9) 9.6 (3.8)
Montenegro 67.9 2.7) 57.6 (2.3) 10.3 (3.7)
Romania 68.8 (8.2) 48.0 (6.5) 20.8 (8.6)
Russian Federation 8.9 (2.6) 10.1 (2.5) -1.3 (3.4)
Serbia 94.9 (2.3) 81.0 (4.9) 13.9 (4.8)
Slovenia 45.1 (3.8) 18.3 (1.3) 26.9 (4.0)
Chinese Taipei 64.9 (3.6) 28.3 (5.9) 36.6 (6.1)
Thailand 38.5 (6.3) 35.0 (5.6) 3.4 (5.2)
Tunisia 21.8 (5.8) 27.3 (5.8) -5.5 (6.5)
Uruguay C c ¢ ¢ c c

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Relationship between being resilient and being in schools which select based on
Table A2.13b academic record

Increased likelihood of being resilient associate with being in schools which select based on academic record
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant backfround, grade, using test | gender, immigrant background, grade, using
anguage test language
Ratio S.E. Ratio S.E. Ratio S.E.
O Australia c c c c c c
g Austria 5.06 (0.24) 6.69 0.27) 3.80 0.33)
Belgium 1.30 (0.23) 1.27 (0.21) 1.21 (0.19)
Canada c [ [ [ c c
Czech Republic 2.32 (0.22) 2.86 (0.32) 2.24 0.31)
Denmark c c c c c c
Finland c c c c c c
France w w w w w w
Germany 3.30 (0.25) 2.96 (0.26) 1.62 (0.25)
Greece [ c c c c c
Hungary 4.62 (0.32) 2.99 (0.34) 2.05 (0.34)
Iceland c c c c c c
Ireland c c c c c c
Italy [ c c c c c
Japan 1.69 (0.41) 1.69 0.41) 1.77 (0.40)
Korea 1.04 0.22) 1.02 0.21) 1.33 0.18)
Luxembourg 1.00 (0.20) 1.03 (0.22) 1.18 (0.24)
Mexico 1.97 (0.23) 1.33 0.19) 1.17 0.18)
Netherlands 1.32 (0.27) 1.45 (0.28) 0.97 (0.30)
New Zealand c c c c c c
Norway c c c c c c
Poland c [ c c c c
Portugal c c c c c c
Slovak Republic 1.97 (0.21) 1.70 (0.29) 1.58 (0.28)
Spain c c c c c c
Sweden c c c c c c
Switzerland 1.65 (0.20) 1.63 (0.20) 1.45 (0.20)
Turkey 2.71 (0.24) 3.96 0.32) 1.80 0.24)
United Kingdom c c c c c c
United States c [ [ c c c
OECD average 2.02 (0.07) 1.93 (0.08) 1.60 (0.08)
£ Argentina c c c c c c
T’—: Azerbaijan 0.88 0.41) 0.91 0.41) 0.91 0.42)
& Brazil c c c c c c
Bulgaria 2.99 (0.41) 1.66 (0.37) 0.96 (0.34)
Chile 2.18 (0.31) 1.67 (0.32) 1.34 (0.29)
Colombia 1.79 (0.24) 1.83 (0.28) 1.77 (0.29)
Croatia 2.47 (0.33) 2.19 (0.34) 1.43 0.33)
Estonia 1.14 (0.24) 1.07 (0.24) 0.99 0.22)
Hong Kong-China 1.53 (0.27) 1.48 (0.29) 1.20 (0.29)
Indonesia 2.14 (0.26) 1.76 (0.26) 1.43 (0.25)
Israel 1.16 (0.21) 1.12 (0.21) 1.00 (0.20)
Jordan 0.87 0.27) 0.94 (0.26) 0.93 (0.26)
Kyrgyzstan 1.05 (0.28) 1.03 (0.28) 1.11 0.29)
Latvia 1.88 0.24) 1.62 0.24) 1.25 (0.25)
Lithuania c c c c c c
Macao-China 1.34 0.21) .41 (0.25) 1.41 (0.25)
Montenegro 1.46 (0.15) 1.43 (0.16) 1.22 (0.16)
Romania 2.06 (0.33) 1.99 (0.32) 1.85 (0.34)
Russian Federation 0.94 (0.34) 0.78 (0.37) 0.77 (0.37)
Serbia 3.16 (0.46) 2.86 (0.49) 2.40 (0.46)
Slovenia 2.67 (0.16) 2.45 0.17) 1.47 (0.20)
Chinese Taipei 3.16 0.22) 3.13 (0.25) 1.89 (0.20)
Thailand 1.07 (0.23) 0.89 0.22) 0.82 0.22)
Tunisia 0.76 (0.30) 0.73 0.23) 0.77 0.24)
Uruguay © © © © © ©

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

[Part 1/2]
Table A2.14a Quality of educational resources (underlying percentages), by student group
Percentage of principal reported school capacity to provide instruction hindered by any of the following
Shortage or inadequacy of

$h0rta|ge or inadequacy of instructional materials Shortage or inadequacy of Lack or inadequacy of internet
science laboratory equipment (e.g. textbooks) computers for instruction connectivity

Disadvantaged Disadvantaged Disadvantaged Disadvantaged

Resilient low achievers Resilient low achievers Resilient low achievers Resilient low achievers

students students students (DLA) students

% S.E. % S.E. % S.E. %o % S.E. % S.E. % S.E. % S.E.

O Australia 27.1 (4.0) 30.1 (3.8) 14.7 3.0 19.5 37.0 (3.6) 35.5 (3.3) 20.4 (3.1 17.3 2.7)

= Austria 40.8 (5.9) 47.4 (6.0) 25.5 (5.3) 21.2 21.7 (4.9) 27.4 (5.2) 7.6 3.1) 14.6 (4.2)

Belgium 41.7 | (5.4) | 36.8 | (4.1) 17.0 | (3.8) | 28.6 47.0 | (5.1) | 353 (4.4) | 21.7 | (43) | 26.8 | (4.3)

Canada 39.2 (3.6) 37.2 (3.0) 25.7 (3.2) 24.0 37.2 (3.6) 35.2 (2.5) 18.9 (3.0) 20.3 (2.8)

Czech Republic 44.6 | (5.8) | 39.7 | (4.8)| 31.2 (5.7) | 34.1 37.3 | (6.1) | 44.1 (5.5) | 11.2 | (2.9) 19.9 | (4.4)

Denmark 27.4 (5.1) 37.3 (4.4) 34.0 (5.6) 35.4 33.0 (4.5) 42.0 (4.5) 16.7 (4.2) 18.3 (3.7)

Finland 40.0 | 4.8) | 384 | (4.1)| 240 | (41)| 224 349 | (44) | 331 4.0 | 18.6 | (3.5 16.5 | (2.5)
France w w w w w w w w w w w w w w
Germany 33.0 (5.3) 42.3 (5.3) 18.1 (4.7) 243 26.3 (5.1) 273 (5.1) 17.9 (5.0) 20.1
Greece 32.4 (5.0 53.1 (4.6) 9.5 (3.3) 8.7 22.4 (5.0) 27.6 (4.8) 8.4 (3.3) 17.9
Hungary 45.9 (5.3) 61.7 (4.8) 359 (6.3) 35.7 11.5 (3.9) 18.7 4.7) 8.7 (3.3) 123
Iceland 55.6 | (3.7) | 65.1 (2.2) | 33.7 | (3.2) | 385 216 | (24) | 287 | 2.1 7.0 | (1.7) 7.0
Ireland 47.1 (5.0 48.3 (4.8) 15.6 (4.3) 16.3 52.7 (4.9 52.5 (5.8) 30.2 (5.0) 33.2
Italy 37.3 (3.9 54.9 (3.6) 11.0 (2.3) 28.5 18.4 (2.9 25.6 (3.2) 11.0 (2.6) 18.9
Japan 24.0 (4.8) 26.1 (5.0 4.8 2.7) 75 18.0 (3.4) 221 (4.8) 175 (3.7) 19.4
Korea 45.8 (5.7) 56.4 (6.8) 153 (4.0) 15.2 25.6 (4.3) 33.1 (5.3) 12.4 (3.1) 16.9
Luxembourg 18.3 | (2.8) 125 | (1.0) | 147 | (2.6) 13.0 46.6 | (3.7) | 37.4 | (1.5 15.7 | (2.8) 7.7
Mexico 69.8 (3.9) 83.3 (3.5) 56.1 (4.2) 45.8 63.4 4.2) 72.8 (4.7) 65.2 (3.5) 81.4
Netherlands 27.5 (4.7) | 357 | (5.8 8.8 | (2.8) | 202 286 | (49 | 39.7 | (6.8 | 195 | (45 | 236
New Zealand 19.2 (4.5) 20.0 (4.6) 20.3 (4.7) 22.5 43.9 4.9 44.2 (5.1) 20.2 (3.5) 20.3
Norway 54.3 (5.3) | 544 | (4.6)| 38.0 | (5.2) | 392 473 | 47) | 439 | (4.8 | 26.0 | (47) | 217
Poland 59.2 (5.4) 62.0 (4.6) 31.6 (4.8) 33.3 355 (5.3) 32.1 (4.5) 14.5 (4.4) 7.5
Portugal 48.7 (5.4) 49.7 6.2) 30.3 (5.7) 28.1 54.1 (5.7) 57.5 (6.1) 27.1 (5.1) 29.3
Slovak Republic 75.9 (4.1) 70.6 4.7) 68.8 (4.3) 57.6 38.8 (5.5) 36.8 (6.8) 25.3 (5.0 22.1
Spain 40.8 (4.1) 42.6 4.4) 15.0 (2.3) 16.7 45.2 (4.1) 46.3 (4.0) 243 (3.5) 25.7
Sweden 27.2 (4.5) 33.9 4.3) 27.0 (5.3) 29.0 52.2 (5.5) 51.2 (4.1) 16.1 (3.7) 16.6
Switzerland 25.1 (3.8) 35.1 (3.7) 10.6 (2.4) 17.3 9.6 2.8) 16.1 (3.0 5.4 2.2) 11.8
Turkey 77.7 | (49) | 684 | (7.3) | 675 (5.8) | 59.4 64.6 | (5.9 | 69.3 (4.2) | 356 | (5.9 | 425
United Kingdom 31.0 (4.6) 29.2 4.2) 24.0 (4.7) 26.6 40.1 (4.5) 42.8 (4.0) 19.9 (4.4) 23.0
United States 33.7 (5.7) 41.4 (7.1) 15.0 (3.7) 24.8 322 (6.0) 37.5 (7.4) 14.4 (5.4) 21.5
OECD average 41.0 | (0.9) | 453 | (0.9) | 256 | (0.8) | 27.4 36.1 0.9) | 385 | (0.9 | 192 | (0.7) | 219
£ Argentina 49.1 (5.7) | 721 (3.9) | 335 | (5.6) | 42.6 479 | (6.1) | 66.2 (5.4) | 55.4 | (6.9 | 75.4
,E Azerbaijan 87.9 (3.8) 81.9 (4.6) 54.1 (7.6) 63.5 85.9 (4.8) 83.0 (3.7) 80.9 (6.7) 92.5
& Brazil 83.7 | (4.1) | 90.6 | (2.2) | 549 | (5.1) | 573 85.6 | (3.1) | 89.1 (2.2) | 63.6 | (4.1) | 80.3
Bulgaria 68.8 6.8) 79.2 (4.9) 40.5 6.1) 54.6 50.7 (6.4) 41.7 (6.4) 28.5 (5.6) 36.9
Chile 74.5 6.2) 82.4 (4.4) 45.2 8.2) 56.6 45.6 (6.6) 57.6 6.1) 22.2 (7.6) 37.2
Colombia 71.3 6.3) 81.9 (4.2) 79.0 (5.1) 81.1 73.6 (6.8) 80.3 (4.6) 69.3 (8.0) 66.6
Croatia 73.0 (5.2) 78.7 (4.5) 50.8 (5.7) 56.1 43.3 (5.0) 50.2 (5.1) 26.3 (4.7) 27.6
Estonia 65.5 | (5.0) | 70.0 | (4.9 | 31.2 | (5.2) | 339 40.8 | (6.1) | 452 | (5.0 751 (2.6) | 111
Hong Kong-China 11.7 (3.4) 16.4 (5.7) 11.9 (3.2) 24.6 23.5 (5.3) 24.7 (5.6) 6.6 (2.6) 12.0
Indonesia 69.6 | (7.1) | 80.6 | 4.1)| 579 | (7.1) | 71.0 56.3 | (7.6) | 77.3 (3.9 | 856 | (42)| 873
Israel 45.8 (6.2) 44.0 (5.9 245 (4.6) 26.6 36.0 (5.2) 36.1 (5.0) 15.9 (4.3) 17.0
Jordan 58.3 (5.5) 58.0 (5.4) 45.8 (5.7) 47.4 77.4 (4.5) 74.5 (5.9) 73.6 (5.2) 72.7
Kyrgyzstan 95.8 (1.8) 95.6 (2.4) 95.5 2.2) 72 94.0 (1.9 90.0 (3.9) 96.7 (1.8) 99.2
Latvia 80.6 (4.0) 79.2 (4.8) 44.8 (6.3) 44.3 45.2 (5.4) 47.2 (5.4) 17.2 (4.0) 21.7
Lithuania 66.1 (5.7) 66.6 (4.5) 27.4 (5.0 28.8 51.5 (5.4) 52.3 (5.4) 18.7 (4.4) 19.9
Macao-China 16.3 (1.7) 17.8 (1.3) 23.0 (2.0) 14.8 18.1 (2.3) 20.6 (1.4) 14.2 (1.9) 14.2
Montenegro 81.2 (2.4) | 89.3 | (1.1) | 604 | (2.8) | 73.8 77.7 | B4) | 77.8 | (1.5) | 654 | (3.4) | 623
Romania 73.7 (7.9) 78.4 (6.6) 66.8 (7.4) 68.2 55.2 (8.8) 65.1 (6.7) 27.1 (6.7) 61.2
Russian Federation 88.7 | 3.1)| 882 | (3.1)| 646 | (3.9 | 659 78.8 | (46) | 794 | (3.0 | 698 | (49 | 703
Serbia 62.8 6.1) 65.6 (5.4) 51.3 (5.8) 48.5 56.4 (5.2) 62.8 (5.5) 44.6 (5.5) 46.7
Slovenia 25.1 (3.5) 30.0 (2.5) 19.5 (2.6) 27.7 20.2 (3.2) 22.2 (1.5) 8.7 (1.9 7.9
Chinese Taipei 25.5 (4.6) 39.9 6.9 12.5 (4.1) 21.3 17.6 (4.7) 27.0 (7.2) 13.3 4.2) 23.6
Thailand 69.1 (5.8) 73.2 (5.0) 51.5 (5.8) 55.8 52.0 (6.0) 64.6 (4.2) 44.2 (6.9) 58.4
Tunisia 40.4 | (6.8) | 36.4 | (5.6) | 31.3 (5.9 | 29.9 79.7 | (5.6) | 82.6 | (4.1) | 485 | (6.0)| 583
Uruguay 50.0 (4.7) 53.4 (5.3) 57.2 (4.6) 63.5 67.5 (4.6) 73.1 (5.8) 65.1 (4.2) 71.0
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ANNEX A2

[Part 2/2]
Table A2.14a Quality of educational resources (underlying percentages), by student group
Percentage of principal reported school capacity to provide instruction hindered by any of the following
Shortage or inadequacy of computer Shortage or inadequacy of audio-visual
software for instruction Shortage or inadequacy of library materials resources
Disadvantaged low Disadvantaged low Disadvantaged low

Resilient students achievers (DLA) Resilient students achievers (DLA) Resilient students achievers (DLA)
% S.E. %o S.E. % S.E. %o S.E. %o S.E. %o S.E.
8 Australia 273 (3.6) 28.7 (3.2) 15.7 (3.0 19.0 (3.2) 19.6 (3.3) 19.8 (3.1)
5 Austria 17.9 (4.1) 23.1 (5.5) 19.7 (4.7) 229 (4.5) 25.6 (5.4) 27.0 (5.8)
Belgium 31.7 (4.5) 334 (4.5) 38.9 (5.0 37.3 (5.1) 39.0 (5.1) 34.6 (4.4)
Canada 32.1 (3.4) 33.1 (2.6) 29.4 (3.5) 31.7 (2.9) 30.2 (3.3) 33.4 (2.8)
Czech Republic 29.4 (5.9 36.5 (5.7) 38.7 (5.2) 31.6 (4.6) 44.9 (6.5) 39.2 (5.9)
Denmark 33.0 (5.1) 35.0 (5.2) 16.5 4.3) 18.2 (3.7) 36.2 (5.0 42.3 (5.3)
Finland 40.8 (5.1) 36.7 (4.2) 38.4 (4.9) 36.5 (4.0) 42.1 (5.4) 44.6 (4.8)
France w w w w w % w w w w w w
Germany 33.6 (5.4) 26.8 4.2) 28.8 (4.8) 36.4 (5.5) 28.6 (5.4) 28.2 (5.0
Greece 53.8 (6.3) 63.0 (4.4) 51.6 6.1) 60.4 (5.4) 46.7 (5.8) 57.7 (5.6)
Hungary 17.5 (4.3) 323 (5.2) 19.0 (4.5) 30.7 (5.5) 18.0 (5.0 26.3 (5.7)
Iceland 18.7 (2.8) 32.4 (2.1) 20.2 (3.2) 27.1 (1.9) 16.5 (2.4) 27.6 (1.7)
Ireland A (5.5) 54.6 (5.7) 52.7 (5.2) 61.1 (5.2) 50.8 (4.9) 56.7 (5.0)
Italy 30.6 (4.1) 40.2 (3.7) 21.2 (2.9) 349 (3.3) 28.3 (3.8) 38.2 (3.6)
Japan 27.3 4.5) 29.8 (4.6) 21.8 4.1) 31.5 (4.7) 298 (4.8) 37.9 (5.4)
Korea 28.3 (5.0) 37.1 (5.6) 47.8 (5.5) 56.0 (6.6) 49.7 6.3) 59.8 6.1)
Luxembourg 18.2 2.9 14.5 (1.0) 39.0 (3.4) 47.5 (1.5) 27.4 (3.4) 38.9 (1.3)
Mexico 70.2 (3.6) 79.9 (4.0) 62.3 (4.1) 59.1 (5.8) 69.4 (3.9) 79.4 (3.5)
Netherlands 27.0 (5.1) 32.4 (6.1) 8.6 (2.3) 17.0 (4.9) 17.6 (4.1) 23.2 (6.6)
New Zealand 30.8 (4.8) 26.7 4.3) 15.0 (4.0 14.8 4.0 28.4 (4.5) 26.8 4.5)
Norway 70.3 (4.0) 63.2 (4.9) 48.3 (5.0) 48.5 (4.4) 45.2 (5.1) 38.7 (4.7)
Poland 52.2 (5.6) 49.7 (4.5) 41.5 (5.2) 37.7 (4.5) 41.6 (5.9) 39.4 (5.0)
Portugal 67.8 (5.6) 71.3 (4.9 35.6 (5.9) 48.0 6.1) 55.2 (5.8) 47.1 (5.8)
Slovak Republic 58.2 (5.9) 44.6 (6.5) 66.1 (5.5) 62.9 (5.2) 62.4 (4.8) 58.7 (6.2)
Spain 49.7 4.2) 54.8 (4.1) 36.6 4.0 41.4 (4.2) 40.6 4.0 45.4 (4.0)
Sweden 49.5 (5.4) 43.5 (4.1) 322 (5.1) 30.4 (4.3) 35.5 (5.0) 41.3 (4.3)
Switzerland 10.8 (2.5) 17.7 (3.2) 13.3 (3.0 227 (3.9) 16.3 (3.6) 133 (2.8)
Turkey 63.2 (5.7) 61.5 (5.0) 66.8 (6.1) 67.5 (5.2) 75.3 (4.8) 74.5 (3.9)
United Kingdom 31.7 (5.1) 30.3 4.3) 29.3 (4.8) 26.9 (4.5) 27.0 (4.4) 23.7 4.2)
United States 253 (5.1) 30.3 (7.3) 20.6 (5.0) 20.5 (4.7) 25.5 (5.2) 22.1 (5.0)
OECD average 38.0 (0.9) 40.1 0.9) 33.6 (0.9) 37.2 0.9) 37.0 (0.9) 39.6 0.9)
g Argentina 59.3 (6.4) 69.6 (6.2) 27.2 (4.8) 46.0 6.1) 52.9 (5.9) 64.8 (4.5)
.‘..’f Azerbaijan 87.2 (4.5) 91.0 3.9 72.3 (6.2) 68.8 (4.5) 89.8 (3.9 84.9 (5.9)
& Brazil 83.1 (3.1) 84.8 (2.9 66.3 (5.5) 71.3 (3.6) 65.1 (5.0 68.0 (3.6)
Bulgaria 51.8 (6.5) 51.4 (6.7) 59.1 6.2) 64.6 6.1) 67.5 (5.8) 71.4 (5.6)
Chile 62.2 (7.6) 58.7 (5.9) 55.1 (8.2) 62.1 (6.0) 42.4 (6.4) 60.0 (6.2)
Colombia 80.6 (6.7) 82.8 (4.3) 74.3 (6.3) 79.1 (5.3) 69.5 (7.1) 80.0 (5.0
Croatia 67.0 (5.0 64.7 (4.8) 46.4 (5.7) 42.7 (5.2) 60.7 (5.7) 65.6 (4.6)
Estonia 45.8 (5.6) 51.4 (5.1) 47.2 (5.7) 40.8 (5.4) 55.0 (5.9) 62.6 (5.3)
Hong Kong-China 30.2 (4.6) 34.8 (4.8) 19.4 (4.3) 27.8 (5.8) 249 (4.8) 26.1 (5.0
Indonesia 67.4 (6.5) 82.4 (4.0) 82.2 (4.0) 77.2 (4.7) 80.6 (4.8) 83.7 (3.3)
Israel 26.1 (5.0 324 (5.4) 37.2 (5.6) 35.6 (4.6) 45.2 (6.1) 44.8 (6.4)
Jordan 73.9 (5.0) 73.8 (4.8) 529 (5.5) 55.0 (6.0) 65.3 (4.8) 66.7 (5.4)
Kyrgyzstan 97.1 (1.4) 96.0 2.1 93.0 (2.5) 94.7 (2.6) 95.0 (1.9 97.5 (1.4)
Latvia 36.5 (5.4) 39.3 (6.4) 39.4 (6.7) 44.8 (6.0) 56.1 (5.8) 50.8 (6.7)
Lithuania 471 (5.4) 56.0 (4.4) 35.1 (5.2) 38.2 (3.8) 53.3 (5.7) 53.5 (5.1)
Macao-China 30.5 (2.2) 25.1 (1.4) 33.0 (2.5) 33.6 (1.8) 29.5 (2.4) 29.3 (1.6)
Montenegro 73.0 (3.9) 70.3 (1.7) 66.3 (2.9) 63.4 (1.7) 72.3 (2.8) 75.2 (1.6)
Romania 63.6 8.7) 71.4 (6.3) 47.6 (9.9) 46.7 6.3) 50.0 (9.8) 82.8 (3.5)
Russian Federation 85.0 (3.2) 86.5 (2.8) 80.3 (3.5) 81.5 2.8) 87.6 (2.8) 87.6 2.8)
Serbia 60.7 (5.8) 55.2 (5.1) 50.5 (6.3) 54.9 (5.4) 53.5 (5.4) 68.4 (4.8)
Slovenia 22.7 (2.7) 26.9 (1.9 9.1 (2.4) 15.0 (1.6) 223 (3.6) 25.7 (2.5)
Chinese Taipei 25.1 (4.8) 322 (7.1) 24.8 (4.5) 34.2 (7.0) 24.2 (4.3) 34.2 (7.2)
Thailand 64.3 (5.8) 7o7/ (4.7) 63.0 (6.0) 73.5 (4.9) 66.2 6.1) 76.7 (4.8)
Tunisia 66.9 (6.3) 67.6 (5.3) 74.6 (6.2) 75.5 (4.6) 65.7 (6.1) 62.3 (4.6)
Uruguay 65.9 4.2) 69.9 (5.5) 58.5 (4.5) 53.5 (5.8) 64.6 (4.1) 61.1 (5.0)

136

© OECD 2011 Against the Odds: Disadvantaged Students Who Succeed in School



ANNEX A2

Table A2.14b Quality of school educational resources, by student group

Quality of school educational resources

Resilient students

Disadvantaged low achievers (DLA)

Difference in the mean index between

resilient students and disadvantaged

low achievers

Mean S.E. Mean S.E. Dif S.E.

8 Australia 0.26 (0.08) 0.15 (0.06) 0.11 (0.06)
8 Austria 0.35 (0.10) 0.30 (0.13) 0.05 (0.15)
Belgium -0.08 (0.08) -0.01 (0.08) -0.07 (0.10)
Canada 0.06 (0.08) 0.04 (0.05) 0.02 (0.06)
Czech Republic -0.11 (0.08) -0.12 (0.08) 0.01 (0.09)
Denmark -0.03 0.10) -0.18 (0.07) 0.15 (0.07)
Finland -0.25 (0.07) -0.19 (0.06) -0.06 (0.06)
France w w w w w w
Germany 0.19 0.11) 0.02 0.11) 0.17 0.12)
Greece -0.04 (0.09) -0.26 (0.08) 0.22 (0.10)
Hungary 0.24 (0.08) 0.13 0.11) 0.11 0.12)
Iceland 0.22 (0.07) 0.04 (0.04) 0.18 (0.08)
Ireland -0.34 (0.08) -0.33 0.11) -0.01 (0.09)
Italy 0.31 (0.08) -0.03 (0.07) 0.33 0.10)
Japan 0.46 (0.09) 0.28 (0.09) 0.17 (0.10)
Korea -0.12 (0.08) -0.23 0.12) 0.11 0.12)
Luxembourg 0.28 (0.08) 0.29 (0.03) -0.01 (0.08)
Mexico -1.13 (0.08) -1.33 (0.08) 0.21 (0.10)
Netherlands 0.43 (0.10) 0.16 0.11) 0.27 (0.15)
New Zealand 0.26 (0.10) 0.18 (0.10) 0.07 (0.10)
Norway -0.48 (0.06) -0.41 (0.06) -0.06 (0.06)
Poland -0.15 (0.09) -0.14 (0.06) -0.00 (0.07)
Portugal -0.37 (0.08) -0.42 (0.08) 0.05 (0.09)
Slovak Republic -0.60 (0.09) -0.47 (0.09) -0.13 0.11)
Spain -0.06 (0.08) -0.17 (0.07) 0.11 (0.08)
Sweden -0.05 (0.08) -0.06 (0.08) 0.01 (0.08)
Switzerland 0.82 (0.09) 0.53 (0.07) 0.30 (0.09)
Turkey -0.95 0.10) -0.96 (0.09) 0.01 0.11)
United Kingdom 0.08 0.11) 0.11 (0.09) -0.03 (0.10)
United States 0.27 (0.10) 0.14 0.14) 0.13 0.14)
OECD average -0.02 (0.02) -0.10 (0.02) 0.08 (0.02)
g Argentina -0.47 (0.12) -1.06 0.11) 0.60 (0.15)
£ Azerbaijan -1.51 0.15) -1.50 (0.09) -0.01 0.17)
£ Brazil -1.32 (0.08) -1.63 (0.07) 0.31 (0.10)
Bulgaria -0.57 (0.10) -0.67 (0.08) 0.10 0.11)
Chile -0.66 (0.14) -1.03 (0.15) 0.36 (0.15)
Colombia -1.36 (0.15) -1.50 (0.09) 0.14 0.14)
Croatia -0.54 (0.09) -0.61 (0.08) 0.07 (0.09)
Estonia -0.33 (0.06) -0.29 (0.07) -0.04 (0.07)
Hong Kong-China 0.33 (0.10) 0.22 0.11) 0.11 (0.12)
Indonesia -1.70 0.19) -2.05 (0.14) 0.35 (0.22)
Israel -0.05 0.11) -0.04 (0.13) -0.02 (0.12)
Jordan -0.95 0.11) -0.96 (0.09) 0.01 (0.10)
Kyrgyzstan -2.47 (0.07) -2.52 (0.10) 0.05 0.11)
Latvia -0.53 (0.07) -0.55 0.07) 0.02 (0.08)
Lithuania -0.45 (0.07) -0.44 (0.06) -0.01 (0.07)
Macao-China 0.07 (0.04) 0.07 (0.02) 0.01 (0.04)
Montenegro -1.18 (0.07) -1.26 (0.04) 0.08 (0.08)
Romania -0.65 (0.10) -1.10 0.12) 0.45 0.14)
Russian Federation -1.22 (0.06) -1.31 (0.05) 0.09 (0.06)
Serbia -0.62 (0.07) -0.74 (0.06) 0.12 (0.08)
Slovenia 0.26 (0.06) 0.20 (0.05) 0.06 (0.07)
Chinese Taipei 0.54 (0.15) 0.19 (0.30) 0.35 (0.28)
Thailand -0.91 0.11) -1.21 (0.09) 0.30 0.11)
Tunisia -0.69 (0.10) -0.72 (0.09) 0.03 (0.10)
Uruguay -1.06 (0.12) -1.20 (0.12) 0.14 (0.15)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Relationship between being resilient and index of the quality of school
Table A2.14c educational resources

Increased likelihood of being resilient associate with one unit increase of index of the quality of school educational resources
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant backFround, grade, using test |gender, immigrantgbackground, grade, using
anguage test language

Ratio S.E. Ratio S.E. Ratio S.E.

8 Australia 1.08 (0.06) 1.00 (0.07) 1.07 (0.07)
5 Austria 1.03 0.117) 1.00 -(0.10) 1.14 0.12)
Belgium 0.92 0.11) 1.00 -(0.11) 1.13 0.12)
Canada 1.03 (0.07) 1.00 (0.00) 1.08 (0.07)
Czech Republic 1.07 (0.14) 1.00 (0.08) 1.16 0.14)
Denmark 1.22 (0.10) 2.72 (0.20) 1.11 0.11)
Finland 0.94 (0.10) 1.00 -(0.03) 1.11 0.11)
France w w w w w w
Germany 1.15 (0.11) 1.00 0.12) 1.13 0.12)
Greece 1.22 (0.13) 1.00 0.13) 1.14 0.11)
Hungary 1.14 0.12) 1.00 (0.07) 1.1 0.13)
Iceland 1.19 0.11) 1.00 0.17) 1.1 0.12)
Ireland 0.98 (0.10) 1.00 -(0.02) 1.09 (0.10)
Italy 1.29 (0.08) 2.72 0.21) 1.10 (0.09)
Japan 1.18 (0.09) 1.00 0.17) 1.16 (0.09)
Korea 1.13 (0.15) 1.00 0.17) 1.10 (0.13)
Luxembourg 1.00 (0.09) 1.00 (0.04) 1.09 (0.10)
Mexico 1.16 (0.09) 1.00 -(0.01) 1.16 (0.09)
Netherlands 1.30 (0.15) 1.00 (0.24) 1.10 (0.14)
New Zealand 1.10 0.10) 1.00 0.12) 1.16 (0.09)
Norway 0.94 (0.15) 1.00 -(0.04) 1.10 (0.14)
Poland 0.96 (0.09) 1.00 -(0.06) 1.13 (0.09)
Portugal 1.05 (0.14) 1.00 -(0.00) 1.14 0.12)
Slovak Republic 0.83 0.14) 1.00 -(0.15) 1.09 0.14)
Spain 1.08 (0.07) 1.00 (0.02) 1.10 (0.08)
Sweden 0.99 (0.09) 1.00 -(0.00) 1.09 (0.09)
Switzerland 1.27 (0.07) 2.72 0.17) 1.14 (0.08)
Turkey 0.94 (0.12) 1.00 -(0.16) 1.09 0.11)
United Kingdom 0.95 (0.09) 1.00 -(0.05) 1.09 (0.08)
United States 1.06 (0.10) 1.00 -(0.05) 1.08 (0.09)
OECD average 1.07 (0.02) 2.72 (0.04) 1.26 (0.02)
g Argentina 1.38 (0.08) 1.00 (0.20) 1.13 (0.08)
£ Azerbaijan 0.93 (0.23) 1.00 -(0.07) 1.16 (0.23)
€ Brazil 1.28 0.11) 2.72 (0.09) 1.14 (0.13)
Bulgaria 1.19 0.18) 1.00 0.12) 1.14 (0.18)
Chile 1.34 0.11) 2.72 (0.28) 1.12 (0.13)
Colombia 1.16 0.16) 1.00 0.12) 1.1 (0.14)
Croatia 1.10 0.13) 1.00 (0.08) 1.08 (0.14)
Estonia 0.95 0.13) 1.00 -(0.00) 1.12 (0.14)
Hong Kong-China 1.04 (0.10) 1.00 (0.03) 1.11 (0.10)
Indonesia 1.22 0.12) 1.00 (0.13) 1.18 0.11)
Israel 0.98 (0.07) 1.00 -(0.04) 1.15 (0.07)
Jordan 1.01 0.12) 1.00 -(0.01) 1.13 0.11)
Kyrgyzstan 1.03 0.11) 1.00 (0.04) 1.09 0.11)
Latvia 1.04 0.17) 1.00 -(0.00) 1.18 0.16)
Lithuania 0.92 (0.14) 1.00 -(0.10) 1.10 0.13)
Macao-China 0.95 (0.10) 1.00 -(0.25) 1.19 0.12)
Montenegro 1.06 (0.08) 1.00 (0.06) 1.11 (0.10)
Romania 1.57 (0.16) 2.72 0.31) 1.09 0.17)
Russian Federation 1.13 (0.09) 1.00 (0.03) 1.11 (0.10)
Serbia 1.15 (0.17) 1.00 0.15) 1.14 0.17)
Slovenia 1.10 (0.10) 1.00 0.11) 1.09 (0.16)
Chinese Taipei 1.10 (0.08) 1.00 (0.05) 1.00 (0.08)
Thailand 1.26 0.11) 2.72 0.14) 1.00 0.11)
Tunisia 1.08 (0.14) 1.00 (0.08) 1.00 (0.14)
Uruguay 1.06 (0.09) 1.00 -(0.04) 1.00 (0.09)

Note: Values that are statistically different are indicated in bold.
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121 School activities to promote the learning of science (underlying percentages), by
Table A2.15a student group
Percentage of principals who reported their school is involved in following activities
Science clubs Science fairs Science competitions
Disadvantaged low Disadvantaged low Disadvantaged low

Resilient students achievers (DLA) Resilient students achievers (DLA) Resilient students achievers (DLA)
%o S.E. % S.E. % S.E. %o S.E. %o S.E. %o S.E.
8 Australia 28.8 (3.9) 24.1 (3.5) 27.6 (3.8) 29.8 (3.4) 96.9 (1.4) 96.8 (1.3)
8 Austria 26.5 (5.1) 12.8 (3.5) 38.9 (6.3) 15.1 4.7) 35.8 (5.6) 141 (3.9)
Belgium 6.6 (3.4) 3.4 (1.3) 34.8 4.5) 375 (5.1) 62.6 (4.3) 343 (4.5)
Canada 48.0 (3.3) 41.3 (3.0 58.8 (3.4) 53.0 (3.2) 64.9 3.1 61.7 (2.7)
Czech Republic 51.7 (6.4) 40.9 (3.9 67.3 (5.8) 51.2 (5.0 80.4 (4.8) 71.9 (4.7)
Denmark 3.4 (3.0 2.8 (1.7) 28.4 4.9 25.2 (4.5) 10.7 (3.9) 9.4 (3.1)
Finland 7.1 (2.5) 9.2 (2.9) 6.7 2.4) 9.2 (2.5) 29.2 (5.1) 34.4 (4.8)
France % w % w w w w % w w w w
Germany 55.7 (5.0) 30.4 4.3) 38.2 (5.8) 15.0 3.4) 56.8 (5.4) 20.1 (3.7)
Greece 9.9 (3.5) 7.6 (3.1) 5.3 (2.8) 5.8 (2.7) 71.1 (5.1) 39.4 4.1)
Hungary 66.1 (6.5) 63.7 6.2) 72.2 (5.5) 60.7 (5.3) 86.7 (4.3) 76.1 (4.8)
Iceland 4.0 (1.3) 4.6 (0.9) 6.2 (1.9) 8.7 (1.1) 19.3 (2.8) 23.0 (2.0)
Ireland 21.1 (4.4) 14.4 (3.2) 57.6 (5.6) 60.3 (5.4) 55.0 (5.2) 39.5 (4.5)
Italy 36.1 (3.6) 32.8 (3.8) 13.6 (3.1) 111 (2.4) 33.0 (3.4) 22.2 (2.9)
Japan 54.3 (5.1) 293 (4.7) 14.7 (4.2) 3.9 (1.6) 9.2 (3.2) 2.0 (1.1)
Korea 87.4 (3.6) 75.6 (5.6) 45.1 (6.2) 43.2 (6.9) 86.2 (5.7) 73.7 (5.6)
Luxembourg 355 (3.6) 20.8 (1.1) 62.3 (4.5) 66.9 (1.4) 40.4 (3.6) 36.6 (1.3)
Mexico 18.9 (2.7) 9.6 (3.0) 353 (3.2) 18.0 (3.7) 75.1 (4.3) 54.1 (5.6)
Netherlands 10.3 (3.2) 4.9 (2.4) 29.0 (5.7) 8.9 2.9 51.9 6.7) 13.3 (4.5)
New Zealand 32.3 (4.2) 24.3 (3.7) 75.8 (4.5) 71.8 (4.3) 90.2 (3.7) 87.8 3.7)
Norway 1.1 (1.0) 0.8 0.7) 349 (5.1) 40.3 (4.9) 13.1 (3.1) 16.5 (3.4)
Poland 79.0 (4.5) 74.4 (4.3) 21.9 (4.6) 18.0 (3.3) 100.0 (0.0 100.0 (0.0)
Portugal 71.3 (5.4) 722 (4.6) 61.6 (6.4) 55.7 (5.9 65.3 6.1) 60.7 (5.5)
Slovak Republic 78.2 (4.7) 75.1 (4.4) 70.2 (5.5) 59.2 (5.6) 84.2 (3.8) 75.4 (5.9)
Spain 67.4 (4.3) 70.9 (3.9) 54.8 (3.9 54.8 4.0 33.9 (3.8) 32.5 (4.0)
Sweden 7.3 (3.2) 53 (1.6) 19.2 (4.0) 27.7 (3.4) 55.5 (5.5) 54.7 (3.8)
Switzerland 38.1 (3.9) 352 (4.0) 49.5 (4.1) 36.0 (3.5) 24.2 (3.3) 10.5 (1.6)
Turkey 39.6 (5.8) 27.4 (5.5) 25.6 (5.0) 14.3 (3.9) 53.7 (6.7) 39.8 (7.1)
United Kingdom 71.1 (3.8) 75.0 (3.0 34.6 4.2) 34.1 (4.2) 69.6 (4.2) 65.6 (4.1)
United States 69.2 (5.2) 71.0 (5.6) 40.0 (5.6) 57.8 (5.3) 54.5 (5.9) 51.2 (6.0)
OECD average 38.8 (0.8) 33.1 0.7) 39.0 (0.9) 343 (0.8) 55.5 (0.8) 45.4 (0.8)
¢ Argentina 19.3 (5.3) 10.6 (3.6) 73.1 (5.1) 70.0 (5.9) 54.6 (5.7) 40.1 (7.5)
E Azerbaijan 75.7 6.1) 64.7 (6.3) 33.7 6.7) 29.3 (5.8) 83.2 6.3) 65.6 (7.5)
E Brazil 4.6 (1.9) 3.3 (1.2) 84.3 (3.7) 76.2 4.5) 28.4 (4.8) 38.4 (4.8)
Bulgaria 16.1 (4.3) 10.0 (3.2) 84.1 (5.0 61.5 (7.2)
Chile 38.9 (7.0) 329 (5.7) 40.8 (6.8) 32.2 (6.4) 35.7 (6.7) 26.5 (6.4)
Colombia 95.1 (2.2) 92.5 (2.6) 73.0 (8.4) 63.3 (7.5) 58.3 (7.5) 53.7 (6.6)
Croatia 19.9 (4.4) 17.7 4.2) 44.7 (5.2) 41.7 (5.7) 78.3 (4.5) 63.5 (4.8)
Estonia 49.2 (5.6) 44.3 (5.1) 87.0 (3.0 84.6 (3.2) 76.9 (5.6) 86.9 (3.3)
Hong Kong-China 93.5 (2.5) 85.9 (5.3) 56.9 (5.9 53.3 (6.0) 90.5 (3.3) 87.8 (4.2)
Indonesia 61.8 (6.6) 47.7 (5.8) 34.7 (7.9) 7.1 (2.4) 68.9 (6.2) 47.5 (5.2)
Israel 559 6.1) 62.0 (5.0 25.5 (4.8) 37.0 (6.7) 58.2 (5.5) 58.4 (5.2)
Jordan 70.6 (4.6) 57.8 (5.8) 82.4 (3.8) 771 (3.0) 75.7 (4.9) 721 (4.5)
Kyrgyzstan 81.4 (5.6) 77.6 (5.3) 71.6 (6.2) 71.2 (4.8) 98.6 (1.1) 97.2 (2.0
Latvia 14.2 (3.7) 10.6 (2.9) 5.1 (2.5) 8.6 (4.2) 92.2 (4.1) 93.1 (2.7)
Lithuania 76.3 (4.9) 733 (4.4) 98.0 (1.3) 96.1 (1.8) 88.9 (3.7) 89.5 (2.5)
Macao-China 56.7 (2.8) 43.8 (2.2) 33.5 (2.7) 32.8 (2.3) 92.6 (1.3) 91.1 (1.2)
Montenegro 68.0 (3.4) 65.3 (2.1) 2.7 2.9) 39.3 (1.8) 76.3 (2.6) 77.3 (1.5)
Romania 80.7 (5.4) 51.4 (6.2) 69.3 (7.0) 43.3 (5.9) 92.6 (3.7) 86.5 4.7)
Russian Federation 84.9 (3.8) 81.2 (4.2) 82.7 (3.3) 82.0 (3.2) 98.5 (0.9) 96.8 (1.9)
Serbia 79.9 (5.1) 78.4 (5.0 41.6 4.7) 28.5 4.1) 85.3 (4.6) 77.1 (5.0
Slovenia 94.8 (1.1) 88.0 (1.3) 90.3 (1.8) 75.3 (1.7) 89.9 (2.4) 70.4 (1.3)
Chinese Taipei 84.8 (3.5) 60.4 (5.8) 80.8 (4.0) 53.6 6.3) 78.4 (4.3) 52.9 (6.4)
Thailand 82.8 (5.6) 76.5 (5.1) 97.5 (1.4) 98.6 0.9 97.1 (1.3) 95.6 (1.2)
Tunisia 85.5 (4.1) 84.6 (4.9) 60.6 (7.3) 52.6 (7.2) 60.4 (6.9) 38.2 (6.9)
Uruguay 27.5 (3.8) 37.5 (5.4) 555 (5.1) 60.1 (5.4) 329 (4.5) 26.4 (5.0)

Note: Values that are statistically different are indicated in bold.
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11201 School activities to promote the learning of science (underlying percentages), by
Table A2.15a student group

Percentage of principals who reported their school is involved in following activities

Extracurricular science projects (including research)

Excursions and field trips

140

Disadvantaged low achievers Disadvantaged low achievers
Resilient students (DLA) Resilient students (DLA)

%o S.E. % S.E. %o S.E. %o S.E.

8 Australia 67.4 (3.9 65.6 (3.7) 96.6 (1.7) 96.5 (1.3)
5 Austria 41.0 (5.9 12.0 (2.7) 94.1 (2.0) 84.2 (3.5)
Belgium 56.4 (5.2) 40.3 4.7) 88.7 (3.3) 88.5 3.1
Canada 65.1 (3.2) 63.4 (3.4) 93.6 (1.5) 92.8 (1.3)
Czech Republic 53.1 (6.0) 35.1 (4.2) 97.6 (2.8) 98.3 (1.0)
Denmark 19.1 (4.3) 13.2 (3.1) 90.3 (2.7) 85.1 (3.6)
Finland 24.1 (4.7) 24.5 (4.4) 93.3 2.7) 92.5 2.8)
France w w w w w w w w
Germany 45.7 (5.7) 224 (4.2) 96.3 2.2) 92.4 (3.0
Greece 20.1 (4.8) 18.4 (4.5) 86.8 (4.3) 81.8 (4.6)
Hungary 37.3 (7.1) 28.7 (4.9) 98.0 (1.8) 96.6 (1.8)
Iceland 13.6 (2.6) 24.0 (2.2) 94.5 (1.3) 92.6 (1.2)
Ireland 52.0 (5.2) 49.1 (5.5) 93.8 2.3) 93.2 (2.6)
Italy 77.4 (3.3) 66.2 (3.8) 98.0 (0.6) 93.6 (1.7)
Japan 22.5 (4.9) 15.0 (4.5) 30.0 (4.6) 30.7 (6.4)
Korea 44.5 (6.0) 27.2 (5.5) 81.0 (4.2) 78.8 (5.3)
Luxembourg 52.9 4.1 35.4 (1.4) 92.4 (2.6) 88.2 (0.8)
Mexico 50.2 4.1 37.7 (5.2) 78.1 (3.4) 69.9 (4.8)
Netherlands 44.0 (5.6) 26.0 (5.0) 85.3 (4.4) 85.2 (5.1)
New Zealand 60.6 (4.8) 56.3 (5.0) 92.2 (3.5) 95.4 (1.8)
Norway 36.9 (5.2) 42.6 (5.0) 94.1 (2.1) 92.9 (3.1)
Poland 48.8 (5.2) 42.5 (4.5) 99.3 (0.8) 97.9 (1.8)
Portugal 88.6 4.0 791 (5.3) 95.3 (2.2) 89.7 4.1
Slovak Republic 46.3 6.1) 37.4 (6.1) 99.6 (0.6) 99.5 (0.6)
Spain 33.8 4.1) 31.6 (4.5) 95.9 (1.1) 5.3 (1.7)
Sweden 26.3 (4.9) 31.3 (4.8) 78.7 (5.7) 80.6 (4.0)
Switzerland 28.0 (3.8) 212 (2.6) 95.9 (1.4) 94.9 (1.3)
Turkey 51.1 6.1) 39.5 (6.7) 76.7 (4.5) 73.1 (4.8)
United Kingdom 56.9 (5.2) 61.2 (4.7) 84.1 4.2) 83.9 (3.6)
United States 60.5 (5.7) 70.9 (4.5) 88.8 (5.0 92.5 (3.5)
OECD average 45.7 (0.9) 38.5 (0.8) 89.3 (0.6) 87.5 (0.6)
g Argentina 67.5 (6.7) 68.6 (6.0) 85.0 (4.3) 67.6 (6.8)
£ Azerbaijan 19.6 (6.6) 229 (5.7) 95.8 (1.5) 89.7 (3.3)
&£ Brazil 87.0 (3.4) 77.8 4.2) 83.9 (3.7) 76.6 (4.2)
Bulgaria 54.7 (6.9) 28.2 (5.4) 87.3 (3.6) 86.6 (5.3)
Chile 43.3 7.7) 31.4 (6.5) 70.3 (7.9 67.4 (7.4)
Colombia 70.0 (7.7) 66.8 (7.4) 85.6 (4.0) 82.9 (4.6)
Croatia 59.7 (5.6) 48.1 4.7) 93.3 (2.8) 85.5 (4.6)
Estonia 92.5 (3.4) 82.7 (4.6) 97.7 (1.6) 91.7 (3.7)
Hong Kong-China 77.2 (4.4) 81.0 (4.3) 86.6 (4.3) 028 (3.2)
Indonesia 49.8 6.7) 31.2 (5.4) 78.5 (5.7) 62.9 (5.9)
Israel 61.2 6.3) 56).,2 (5.2) 88.5 (4.1) 89.1 2.9
Jordan 87.3 4.7) 79.8 (4.0) 90.4 (3.5) 90.9 (2.9)
Kyrgyzstan 35 (6.1) 24.6 (4.4) 92.7 (3.0) 95.7 (1.7)
Latvia 87.8 (4.5) 84.3 (4.5) 98.6 (1.1) 98.6 (0.8)
Lithuania 67.0 (5.3) 69.5 (4.6) 98.7 (1.3) 99.0 (0.8)
Macao-China 94.7 (1.0 95.2 0.7) 62.7 (2.6) 70.9 (1.8)
Montenegro 56.3 (3.3) 62.4 (1.9) 751 (3.1) 86.8 (1.5)
Romania 67.0 (7.5) 359 (5.0 100.0 (0.0) 100.0 0.0
Russian Federation 81.0 (3.3) 72.2 (3.9) 99.3 (0.6) 97.9 (1.5)
Serbia 51.8 (5.9) 27.5 (4.9) 68.3 (5.8) 61.2 (5.6)
Slovenia 79.3 (3.2) 72.9 (1.7) 93.5 (2.3) 96.8 0.3)
Chinese Taipei 78.5 (3.8) 57.5 (5.8) 87.1 (3.2) 90.5 (3.4)
Thailand 90.8 (2.8) 85.2 (4.2) 95.9 2.9 95.4 2.7)
Tunisia 57.6 (6.6) 47.8 (6.4) 79.5 (5.7) 67.2 (5.5)
Uruguay 60.0 (5.0) 52.3 (4.8) 83.3 (3.7) 83.1 (4.1)
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ANNEX A2

Table A2.15b School activities to promote the learning of science, by student group

School activities to promote the learning of science

Difference in the mean index between
resilient students and disadvantaged
Resilient students Disadvantaged low achievers (DLA) low achievers
Mean S.E. Mean S.E. Dif S.E.
8 Australia 0.35 (0.05) 0.32 (0.04) 0.03 (0.04)
5 Austria -0.19 0.11) -0.88 (0.09) 0.69 0.13)
Belgium -0.09 (0.08) -0.42 (0.09) 0.33 (0.10)
Canada 0.45 (0.07) 0.32 (0.05) 0.13 (0.06)
Czech Republic 0.56 (0.10) 0.21 (0.07) 0.35 0.11)
Denmark -0.76 (0.08) -0.90 (0.08) 0.14 (0.08)
Finland -0.68 (0.07) -0.62 (0.08) -0.06 (0.06)
France w w w w w w
Germany 0.17 (0.10) -0.57 (0.08) 0.74 (0.12)
Greece -0.41 (0.09) -0.74 (0.08) 0.33 0.11)
Hungary 0.62 (0.11) 0.38 (0.09) 0.24 (0.13)
Iceland -0.83 (0.04) -0.71 (0.03) -0.12 (0.05)
Ireland 0.11 (0.09) -0.05 (0.09) 0.15 (0.08)
Italy -0.00 (0.05) -0.23 (0.07) 0.22 (0.07)
Japan -1.04 (0.13) -1.43 (0.10) 0.38 (0.15)
Korea 0.53 (0.09) 0.21 (0.12) 0.33 (0.11)
Luxembourg 0.10 (0.10) -0.15 (0.03) 0.24 0.11)
Mexico -0.04 (0.06) -0.49 (0.08) 0.45 (0.09)
Netherlands -0.35 (0.14) -0.87 0.11) 0.52 (0.15)
New Zealand 0.52 0.11) 0.43 (0.08) 0.10 0.11)
Norway -0.55 (0.07) -0.48 (0.07) -0.07 (0.08)
Poland 0.53 (0.05) 0.44 (0.05) 0.09 (0.05)
Portugal 0.75 (0.09) 0.60 0.11) 0.15 0.11)
Slovak Republic 0.73 (0.07) 0.52 (0.08) 0.20 (0.09)
Spain 0.15 (0.07) 0.13 (0.08) 0.02 (0.07)
Sweden -0.58 0.12) -0.49 (0.09) -0.09 (0.09)
Switzerland -0.20 (0.06) -0.44 (0.04) 0.23 (0.06)
Turkey -0.16 (0.12) -0.54 (0.14) 0.38 (0.16)
United Kingdom 0.35 (0.10) 0.38 (0.08) -0.02 (0.09)
United States 0.29 (0.13) 0.50 (0.12) -0.21 (0.13)
OECD average 0.01 (0.02) -0.19 (0.02) 0.20 (0.02)
£ Argentina 0.20 (0.13) -0.01 (0.11) 0.21 (0.15)
é Azerbaijan 0.30 0.11) 0.03 (0.11) 0.27 (0.13)
& Brazil 0.22 (0.06) 0.07 (0.07) 0.15 (0.09)
Bulgaria 0.08 (0.08) -0.37 0.12) 0.44 0.14)
Chile -0.36 (0.22) -0.62 (0.20) 0.26 (0.21)
Colombia 0.78 0.12) 0.66 0.11) 0.12 (0.08)
Croatia 0.19 (0.10) -0.09 0.12) 0.28 0.12)
Estonia 0.88 (0.06) 0.80 (0.07) 0.07 (0.07)
Hong Kong-China 0.91 (0.08) 0.88 (0.09) 0.03 (0.09)
Indonesia 0.13 (0.19) -0.51 0.12) 0.64 0.21)
Israel 0.15 0.11) 0.26 0.11) -0.12 0.11)
Jordan 0.95 (0.09) 0.75 (0.08) 0.20 (0.10)
Kyrgyzstan 0.76 (0.10) 0.64 (0.07) 0.12 (0.10)
Latvia 0.21 (0.06) 0.18 (0.05) 0.03 (0.06)
Lithuania 1.08 (0.07) 1.06 (0.05) 0.02 (0.07)
Macao-China 0.48 (0.03) 0.41 (0.03) 0.07 (0.05)
Montenegro 0.15 (0.09) 0.42 (0.04) -0.27 (0.10)
Romania 0.97 0.14) 037 (0.10) 0.60 (0.16)
Russian Federation 1.22 (0.06) 1.09 (0.06) 0.14 (0.06)
Serbia 0.37 0.13) 0.02 0.10) 0.36 (0.13)
Slovenia 1.26 (0.04) 0.92 (0.02) 0.33 (0.05)
Chinese Taipei 0.96 (0.09) 0.33 (0.13) 0.64 0.17)
Thailand 1.36 (0.07) 1.26 (0.07) 0.10 (0.06)
Tunisia 0.51 (0.13) 0.16 (0.15) 0.34 (0.15)
Uruguay -0.06 (0.09) -0.06 (0.09) 0.00 (0.11)

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

Relationship between being resilient and index of school activities to promote the
Table A2.15c learning of science

Increased likelihood of being resilient associate with one unit increase of index of school activities to promote the learning of science
After accounting for ESCS, gender, After accounting for Mean ESCS, ESCS,
immigrant backFround, grade, using test | gender, immigrant background, grade, using
anguage test language

Ratio S.E. Ratio S.E. Ratio S.E.

8 Australia 1.05 (0.10) 1.00 (0.01) 1.10 0.10)
8 Austria 2.00 (0.12) 2.72 0.78) 113 0.13)
Belgium 1.49 (0.13) 2.72 (0.33) 1.13 0.14)
Canada 1.14 (0.06) 2.72 0.14) 1.07 (0.07)
Czech Republic 1.42 0.11) 2.72 (0.57) 1.13 (0.13)
Denmark 1.27 0.12) 2.72 0.27) 1.14 0.13)
Finland 0.91 0.11) 1.00 -(0.08) 1.11 0.11)
France \% w w w w w
Germany 2.01 0.14) 2.72 (0.55) 1.15 (0.14)
Greece 1.38 0.14) 2.72 0.23) 1.22 (0.14)
Hungary 1.40 (0.20) 1.00 (0.36) 1.14 (0.19)
Iceland 0.74 0.13) 2.72 -(0.30) 1.09 (0.13)
Ireland 1.10 (0.09) 1.00 (0.07) 1.10 (0.09)
Italy 1.29 0.10) 2.72 (0.21) 1.12 (0.09)
Japan 1.40 0.11) 2.72 (0.31) 1.13 0.11)
Korea 1.33 0.12) 2.72 (0.28) 1.12 0.12)
Luxembourg 1.20 (0.10) 1.00 (0.20) 1.09 0.12)
Mexico 1.53 (0.09) 2.72 (0.03) 1.21 (0.08)
Netherlands 1.71 (0.19) 2.72 (0.57) 1.17 0.19)
New Zealand 1.14 (0.16) 1.00 (0.15) 1.13 (0.15)
Norway 0.95 (0.13) 1.00 -(0.05) 1.14 0.12)
Poland 1.36 (0.13) 2.72 (0.34) 1.17 0.14)
Portugal 1.13 (0.14) 1.00 -(0.20) 1.14 (0.16)
Slovak Republic 1.33 0.12) 2.72 (0.46) 1.10 0.12)
Spain 1.03 (0.09) 1.00 (0.06) 1.09 (0.09)
Sweden 0.91 (0.09) 1.00 -(0.07) 1.11 (0.09)
Switzerland 1.49 0.11) 2.72 (0.45) 1.12 (0.10)
Turkey 1.31 0.11) 2.72 0.29) 1.10 0.11)
United Kingdom 0.98 (0.09) 1.00 (0.01) 1.11 (0.10)
United States 0.84 0.12) 1.00 -(0.14) 1.16 (0.10)
OECD average 1.24 (0.02) 2.72 (0.20) 1.20 (0.02)
£ Argentina 1.18 (0.15) 1.00 (0.13) 1.13 (0.13)
.§ Azerbaijan 1.42 0.18) 1.00 (0.32) 1.14 (0.18)
& Brazil 1.18 0.12) 1.00 (0.06) 1.09 0.14)
Bulgaria 1.83 0.17) 2.72 (0.52) 1.18 0.17)
Chile 117 0.12) 1.00 (0.15) 1.19 0.11)
Colombia 1.19 0.11) 1.00 (0.15) 1.13 0.14)
Croatia 1.20 (0.09) 2.72 (0.20) 1.10 (0.09)
Estonia 1.10 (0.15) 1.00 (0.04) 1.13 0.17)
Hong Kong-China 1.05 (0.17) 1.00 (0.06) 1.19 0.17)
Indonesia 1.50 (0.14) 2.72 0.31) 1.38 0.13)
Israel 0.90 (0.09) 1.00 -(0.10) 1.15 0.10)
Jordan 1.29 (0.13) 2.72 0.19) 1.10 0.12)
Kyrgyzstan 1.18 (0.18) 1.00 0.17) 1.10 (0.18)
Latvia 1.21 (0.32) 1.00 0.11) 1.26 0.31)
Lithuania 0.98 (0.15) 1.00 -(0.10) 1.18 (0.14)
Macao-China 1.05 (0.09) 1.00 (0.09) 1.16 (0.10)
Montenegro 0.84 (0.09) 1.00 -(0.20) 1.14 (0.10)
Romania 1.95 0.24) 2.72 0.57) 1.17 (0.23)
Russian Federation 1.32 (0.16) 1.00 (0.33) 1.18 (0.17)
Serbia 1.37 (0.15) 2.72 0.32) 1.10 (0.14)
Slovenia 1.73 0.13) 2.72 (0.52) 1.10 (0.14)
Chinese Taipei 1.62 (0.15) 2.72 (0.56) 1.00 (0.15)
Thailand 1.27 0.19) 1.00 (0.17) 1.00 (0.16)
Tunisia 1.29 0.11) 2.72 (0.08) 1.00 (0.10)
Uruguay 0.98 (0.09) 1.00 -(0.02) 1.00 (0.10)

Note: Values that are statistically different are indicated in bold.
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[Part 1/2]
Table A2.16 Combined model

Number of hours students

report spending in regular

School preparation for | lessons at school learning

Interest in science Science activities Science efficacy science career i

Ratio S.E. Ratio S.E. Ratio S.E. Ratio S.E. Ratio
o Australia 1.20 0.08 1.18 0.06 1.99 0.06 1.15 0.05 1.20
% Austria 1.22 0.23 1.13 0.14 2.23 0.14 0.95 0.10 1.28
Belgium 1.22 0.12 1.15 0.10 2.22 0.11 0.83 0.09 1.31
Canada 1.16 0.10 1.12 0.07 1.94 0.09 1.12 0.06 1.15
Czech Republic 115 0.17 1.10 0.12 1.88 0.16 0.93 0.16 1.46
Denmark 1.28 0.13 1.19 0.10 2.06 0.14 1.17 0.11 1.16
Finland 1.43 0.13 1.06 0.11 2.37 0.15 0.97 0.09 1.36
France 1.35 0.14 1.06 0.15 1.98 0.18 1.25 0.14 1.32
Germany 1.17 0.14 1.11 0.16 1.93 0.17 0.94 0.10 1.28
Greece 1.26 0.18 1.06 0.11 1.76 0.13 0.76 0.14 1.42
Hungary 1.20 0.14 1.09 0.16 1.88 0.23 0.72 0.12 1.36
Iceland 1.15 0.10 1.27 0.14 1.84 0.13 1.19 0.11 1.13
Ireland 1.22 0.12) 1.22 (0.10) 2.34 0.13) 0.96 (0.10) 1.19
Italy 1.12 (0.09) 1.1 (0.07) 1.67 (0.07) 0.83 (0.08) 1.31
Japan 1.55 0.11) 1.05 (0.10) 1.37 0.11) 0.90 0.11) 1.22
Korea 1.92 (0.13) 1.05 (0.09) 1.81 (0.16) 0.68 (0.11) 1.27
Luxembourg 1.44 (0.14) 1.05 (0.12) 1.74 (0.16) 0.74 0.11) 1.20
Mexico 1.37 (0.07) 0.75 0.11) 1.58 (0.09) 0.86 (0.08) 1.02
Netherlands 1.28 (0.17) 1.19 (0.14) 1.48 (0.14) 1.20 0.17) 1.32
New Zealand 1.12 0.12) 1.05 0.11) 2.56 (0.15) 1.12 0.11) 1.31
Norway 1.23 (0.08) 1.20 (0.10) 1.86 (0.11) 1.04 (0.10) 1.19
Poland 1.49 (0.15) 0.70 0.12) 2.64 (0.14) 0.62 0.10) 1.32
Portugal 1.31 (0.13) 1.12 0.14) 2.11 (0.15) 0.80 (0.15) 1.12
Slovak Republic 1.24 (0.15) 1.23 (0.18) 1.76 (0.15) 0.55 0.12) 1.48
Spain 1.24 0.10) 0.95 (0.09) 1.92 (0.10) 0.90 (0.09) 1.36
Sweden 1.21 (0.20) 1.10 0.12) 2.33 (0.12) 0.96 0.12) 1.32
Switzerland 1.51 (0.15) 0.94 (0.13) 1.98 (0.10) 1.20 (0.08) 1.26
Turkey 1.12 0.12) 0.94 0.14) 1.55 0.13) 0.85 0.11) 1.32
United Kingdom 0.96 (0.10) 1.10 (0.10) 3.02 (0.09) 1.09 (0.08) 143
United States 1.07 (0.09) 1.25 0.17) 1.75 (0.09) 1.07 0.11) 1.29
OECD average 1.26 (0.02) 1.08 (0.02) 1.95 (0.02) 0.93 (0.02) 1.27
g Argentina 1.17 (0.14) 0.82 (0.12) 1.86 (0.14) 0.77 (0.12) 1.17
..E Azerbaijan 1.13 (0.08) 0.86 (0.13) 1.11 (0.09) 1.01 (0.10) 1.13
&£ Brazil 1.05 (0.08) 0.74 (0.12) 1.54 (0.13) 0.76 (0.10) 1.41
Bulgaria 1.26 0.13) 0.82 (0.14) 1.59 (0.10) 0.79 0.10) 1.27
Chile 1.10 (0.14) 1.14 0.12) 1.61 (0.14) 0.64 0.12) 1.36
Colombia 1.03 (0.13) 1.00 0.16) 1.59 (0.15) 0.74 0.11) 1.10
Croatia 1.39 (0.14) 0.96 0.13) 247 (0.12) 0.75 (0.13) 1.18
Estonia 1.34 (0.16) 0.90 (0.15) 2.75 0.12) 0.74 0.12) 1.31
Hong Kong-China 1.47 0.11) 0.95 (0.10) 1.64 0.11) 0.99 0.12) 1.29
Indonesia 1.54 (0.16) 0.82 0.14) 1.18 (0.11) 0.92 0.11) 1.18
Israel 1.34 0.11) 0.83 (0.13) 1.29 0.11) 0.87 (0.10) 1.32
Jordan 1.36 (0.10) 0.85 (0.10) 1.35 (0.09) 0.85 (0.10) 1.20
Kyrgyzstan 1.18 0.10) 0.43 (0.14) 1.30 0.12) 1.03 (0.10) 1.12
Latvia 0.91 0.18) 0.86 (0.15) 2.42 (0.14) 0.94 (0.13) 1.37
Lithuania 1.55 (0.14) 0.79 (0.14) 1.75 (0.13) 1.04 (0.12) 1.23
Macao-China 1.64 (0.14) 1.10 (0.13) 1.66 (0.14) 0.65 0.12) 117
Montenegro 1.38 (0.14) 0.73 (0.14) 2.23 0.11) 0.67 (0.15) 1.27
Romania 1.42 0.11) 0.77 0.17) 1.45 (0.15) 0.76 (0.18) 1.29
Russian Federation 1.05 (0.15) 0.87 (0.10) 1.95 0.10) 0.85 (0.08) 1.30
Serbia 1.07 0.11) 0.87 (0.15) 1.97 0.11) 0.76 0.12) 1.23
Slovenia 1.09 (0.14) 1.02 (0.14) 1.98 0.12) 0.93 (0.14) 1.31
Chinese Taipei 1.53 (0.09) 0.97 (0.13) 1.68 (0.10) 0.70 (0.10) 1.35
Thailand 1.26 (0.12) 1.41 (0.20) 1.10 (0.12) 1.02 0.10) 1.56
Tunisia 1.23 (0.13) 0.74 (0.15) 1.41 (0.12) 0.99 (0.10) 1.20
Uruguay 1.01 (0.16) 1.03 (0.12) 1.83 (0.12) 0.91 (0.15) 1.25

Note: Values that are statistically different are indicated in bold.
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ANNEX A2

[Part 2/2]

Table A2.16 Combined model

Students in schools which
compete with other

Students in schools which
select based on academic

Index of school activities
to promote the learning

Index of the quality
of school educational

| in private schools schools record of science resources

Ratio S.E. Ratio S.E. Ratio S.E. Ratio S.E. Ratio S.E.

8 Australia w w 0.96 0.21 c c 0.94 0.10 1.04 0.08
5 Austria c c 0.79 0.27 2.67 0.36 1.15 0.13 0.96 0.14
Belgium w w 0.88 0.41 1.23 0.22 1.09 0.14 0.93 0.12
Canada [« [ 1.05 0.15 c ¢ 1.19 0.08 0.95 0.08
Czech Republic c C 0.90 0.36 1.70 0.42 1.25 0.16 0.97 0.14
Denmark 0.88 0.27 0.81 0.32 c c 1.21 0.14 1.12 0.13
Finland c c 0.85 0.18 ¢ c 0.97 0.14 0.96 0.12
France w w w w w w w w w w
Germany c [¢ 0.83 0.34 1.45 0.26 1.24 0.14 0.98 0.13
Greece [ c 0.89 0.22 0.71 0.59 1.06 0.16 1.05 0.10
Hungary c c 0.91 0.32 1.85 0.36 1.18 0.18 1.22 0.15
Iceland c c 0.80 0.22 c c 0.69 0.15 1.17 0.14
Ireland 0.92 (0.22) 0.80 0.29) C [ 0.94 0.11) 0.97 0.11)
Italy c c 1.28 (0.20) C C 0.88 0.10) 1.09 (0.09)
Japan 0.35 (0.22) 0.88 (0.40) 1.45 (0.35) 1.13 (0.12) 1.12 (0.08)
Korea 1.02 (0.19) 1.05 (0.31) 1.30 (0.21) 0.96 (0.13) 117 (0.13)
Luxembourg 0.65 (0.37) 1.14 (0.23) 1.24 (0.36) 1.04 0.14) 1.09 (0.15)
Mexico c c 0.70 (0.28) 1.25 (0.17) 0.93 (0.08) 1.00 (0.09)
Netherlands 1.20 (0.29) 0.62 (0.52) 0.97 (0.29) 1.16 (0.18) 1.29 0.14)
New Zealand c [ 0.64 (0.32) c c 1.12 (0.15) 1.05 (0.10)
Norway c c 0.90 (0.18) ¢ c 0.96 (0.13) 0.98 (0.16)
Poland [ c 0.90 (0.17) c c 1.45 (0.16) 1.00 (0.10)
Portugal c c 0.95 (0.26) c c 0.80 (0.19) 0.94 (0.13)
Slovak Republic [ c 0.47 (0.46) 1.58 0.31) 1.15 (0.15) 0.85 (0.13)
Spain 0.78 (0.20) 0.92 (0.23) c c 1.04 (0.09) 1.04 (0.09)
Sweden c c 1.06 0.19) C C 0.89 (0.10) 0.94 0.11)
Switzerland c c 0.77 (0.19) 1.32 (0.27) 1.13 (0.11) 1.24 (0.09)
Turkey c C 1.08 (0.25) 1.71 0.29) 1.04 0.11) 0.86 0.11)
United Kingdom c © c © © c 1.05 (0.12) 0.90 (0.08)
United States c c 0.89 (0.19) C [ 0.86 0.11) 0.97 0.11)
OECD average 0.62 (0.10) 0.87 (0.05) 1.64 (0.32) 1.04 (0.02) 1.02 (0.02)
g Argentina 1.04 (0.28) 1.31 (0.29) c c 1.01 0.12) 1.10 (0.09)
§ Azerbaijan c c m m 0.83 (0.39) 1.49 (0.19) 0.84 (0.28)
& Brazil c c 0.82 (0.20) c c 1.13 (0.15) 1.06 (0.13)
Bulgaria m m 0.77 (0.34) 0.77 (0.37) 1.19 (0.16) 0.94 (0.17)
Chile 1.17 (0.28) 0.64 (0.35) 1.20 0.29) 1.01 0.11) 1.16 (0.15)
Colombia c c 0.97 (0.30) 1.71 (0.32) 1.18 (0.14) 1.00 (0.13)
Croatia c c 0.99 (0.26) 1.19 (0.34) 1.05 (0.09) 1.07 (0.14)
Estonia c [ 1.07 (0.32) 0.99 (0.26) 1.05 (0.19) 0.97 (0.15)
Hong Kong-China 0.89 (0.52) c c 1.18 (0.34) 1.01 (0.18) 0.99 (0.11)
Indonesia 0.84 (0.28) c c 1.33 (0.23) 1.27 0.13) 1.01 0.10)
Israel 1.00 (0.31) 0.92 0.27) 1.12 (0.23) 0.83 (0.12) 0.96 (0.07)
Jordan 2.13 (0.26) 0.83 (0.22) 1.07 (0.26) 1.19 0.12) 1.00 0.12)
Kyrgyzstan c c 0.98 (0.25) 1.14 (0.32) 1.04 (0.17) 0.92 (0.11)
Latvia c c c c 1.16 (0.25) 1.11 (0.30) 0.99 0.17)
Lithuania c c 0.76 0.21) c c 0.77 (0.14) 0.84 (0.13)
Macao-China 1.01 (0.52) 1.59 (0.43) c c 0.99 (0.10) 0.75 (0.17)
Montenegro C C 2.08 (0.89) 1.25 (0.20) 0.85 (0.12) 1.02 (0.12)
Romania c c 0.90 (0.36) 1.64 (0.26) 1.41 (0.23) 0.94 (0.16)
Russian Federation C C 0.85 (0.19) 0.71 (0.36) 1.23 (0.17) 1.07 (0.10)
Serbia [ c 0.64 0.27) 2.33 (0.47) 1.14 (0.13) 1.19 (0.17)
Slovenia c c 1.06 (0.22) 1.16 (0.25) 0.98 (0.15) 1.00 0.17)
Chinese Taipei 0.31 (0.26) [ c 1.26 0.22) 1.19 (0.12) 0.91 (0.08)
Thailand 0.64 (0.51) 1.14 (0.28) 0.86 (0.22) 0.88 (0.21) 1.10 (0.12)
Tunisia c c 1.08 (0.19) 0.82 (0.25) 1.16 0.10) 1.08 0.14)
Uruguay C C 1.06 (0.24) ¢ C 0.97 (0.10) 0.90 (0.11)

Note: Values that are statistically different are indicated in bold.
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ANNEX A3

ANNEX A3: CLOSING THE GAP? ENHANCING THE PERFORMANCE OF
SOCIO-ECONOMICALLY DISADVANTAGED STUDENTS

[Part 1/3]
Table A3.1a Approaches to learning among disadvantaged and non-disadvantaged students

General interest in science Instrumental motivation to learn science Participation in science related activities
Non- Non- Non-
disad ged | Disad ged disad ged |Disad ged disad ged | Disad ged

students students Difference students students Difference students students Difference

Mean | S.E. |Mean | S.E. Dif. | S.E. |Mean| S.E. |Mean| S.E. Dif. | S.E. |Mean| S.E. | Mean| S.E. Dif. | S.E.
8 Australia -0.12 |(0.01) | -0.40 | (0.02) | 0.28 [(0.03) | 0.19 |(0.02) | -0.06 |(0.02) | 0.25 |(0.03) | -0.20 |(0.02) | -0.46 | (0.02) | 0.26 |(0.02)
3 Austria 0.12 1(0.02) | -0.09 | (0.03) | 0.21 |(0.03) | -0.39 |(0.03) | -0.43 | (0.05) | 0.04 |(0.05)| 0.08 |(0.02) | -0.12 | (0.03) | 0.19 |(0.04)
Belgium 0.13 |(0.02) | -0.18 | (0.03) | 0.31 |(0.04) | -0.17 |(0.02) | -0.32 | (0.03) | 0.15 |(0.03) | 0.08 |(0.02) [ -0.12 | (0.03) | 0.20 |(0.03)
Canada 0.18 [(0.01) | -0.04 | (0.02) | 0.22 [(0.02) | 0.41 {(0.02) | 0.14 |(0.03) | 0.27 |(0.03) | -0.07 [(0.02) | -0.31 | (0.02) | 0.24 |(0.03)
Czech Republic -0.00 |(0.02) | -0.09 | (0.03) | 0.09 |(0.03) | -0.24 |(0.02) | -0.24 | (0.03) | 0.00 |(0.03) | 0.08 |(0.02) | 0.01 |(0.03)| 0.07 |(0.03)
Denmark -0.07 1(0.02) | -0.37 | (0.04) | 0.29 [(0.04) | 0.09 |(0.02) | -0.06 |(0.02) | 0.15 |(0.03) | -0.05 |(0.02) | -0.34 | (0.03) | 0.29 |(0.03)
Finland -0.16 {(0.02) | -0.42 | (0.03) | 0.26 |(0.03) | -0.13 |(0.02) | -0.38 | (0.03) | 0.25 |(0.03) | -0.10 |(0.02) | -0.27 | (0.03) | 0.17 |(0.03)
France 0.31 {(0.02) | -0.01 | (0.03) | 0.32 [(0.04)| 0.03 |(0.03) | -0.28 | (0.03) | 0.31 |(0.04) | 0.09 |(0.02)|-0.20 | (0.03) | 0.29 |(0.03)
Germany 0.24 |(0.02) | 0.09 | (0.03) | 0.16 |(0.03) | -0.04 |(0.02) [ -0.13 | (0.03) | 0.08 |(0.04)| 0.21 |(0.02) | -0.07 | (0.03) | 0.28 |(0.03)
Greece 0.30 |(0.02) | -0.02 | (0.03) | 0.31 |(0.03) | 0.12 |(0.02)| 0.00 | (0.02) | 0.12 |(0.03)| 0.36 |(0.02) | 0.10 | (0.03) | 0.26 |(0.03)
Hungary -0.02 |(0.02) | -0.17 | (0.02) | 0.15 |(0.03) | -0.08 [(0.03) | -0.06 | (0.03) | -0.02 |(0.03) | 0.38 |(0.02) | 0.22 | (0.03) | 0.16 |(0.03)
Iceland -0.04 |(0.02) | -0.35 | (0.04) | 0.31 |(0.04) | 0.20 |(0.03) | -0.13 | (0.03) | 0.33 |(0.04)|-0.12 |(0.02) | -0.39 | (0.03) | 0.26 |(0.04)
Ireland -0.01 |(0.02) | -0.42 | (0.03) | 0.41 [(0.03) | 0.26 |(0.02) | -0.09 | (0.03) | 0.35 |(0.04) | -0.33 |(0.02) | -0.64 | (0.03) | 0.31 |(0.03)
Italy 0.24 1(0.01) | 0.07 | (0.02) | 0.17 |(0.02) | 0.17 |(0.02) | 0.01 | (0.02) | 0.16 |(0.02) | 0.33 |(0.01)| 0.12 | (0.02) | 0.22 |(0.02)
Japan -0.03 |(0.02) | -0.32 | (0.03) | 0.29 |(0.04) | -0.33 |(0.03) | -0.63 | (0.03) | 0.29 |(0.03) | -0.56 |(0.02) | -0.75 | (0.02) | 0.20 |(0.03)
Korea -0.15 (0.02) | -0.43 | (0.03) | 0.27 |(0.03) | -0.22 [(0.03) | -0.34 | (0.02) | 0.12 |(0.04) | -0.07 |(0.03) | -0.41 | (0.03) | 0.34 |(0.04)
Luxembourg 0.22 |(0.02) | -0.01 | (0.03) | 0.23 |(0.03) | -0.11 |(0.02) | -0.20 | (0.03) | 0.09 |(0.04) | 0.19 |(0.02) | -0.05 | (0.03) | 0.24 |(0.03)
Mexico 0.74 1(0.01) | 0.81 | (0.03) | -0.07 |(0.03) | 0.51 [(0.01) | 0.60 | (0.02) | -0.10 |(0.02) | 0.73 |(0.01)| 0.73 | (0.03) | -0.00 |(0.03)
Netherlands -0.27 (0.02) | -0.50 | (0.04) | 0.23 |(0.04) | -0.19 | (0.02) | -0.28 | (0.03) | 0.09 |(0.04) | -0.18 |(0.02) | -0.44 | (0.03) | 0.26 |(0.03)
New Zealand -0.02 |(0.02) | -0.24 | (0.04) | 0.23 [(0.04) | 0.26 |(0.02) | 0.02 |(0.03) | 0.25 |(0.04) | -0.17 |(0.02) | -0.42 | (0.03) | 0.25 |(0.03)
Norway 0.08 |(0.03) | -0.26 | (0.04) | 0.34 |(0.04) | -0.09 |(0.02) | -0.30 | (0.03) | 0.21 |(0.03) | -0.02 |(0.02) | -0.29 | (0.03) | 0.28 |(0.04)
Poland 0.09 [(0.02) | -0.01 | (0.02) | 0.10 [(0.02) | 0.15 {(0.02) | 0.18 |(0.02) | -0.03 |(0.02) | 0.68 [(0.01) | 0.57 | (0.02) | 0.11 |(0.02)
Portugal 0.22 |(0.02) | 0.05 | (0.03) | 0.17 |(0.03) | 0.57 |(0.02) | 0.25 | (0.03) | 0.32 |(0.04)| 0.51 |(0.02) | 0.33 | (0.03) | 0.18 |(0.03)
Slovak Republic -0.04 |(0.02) | -0.26 | (0.03) | 0.22 [(0.04) | -0.18 |(0.02) | -0.20 | (0.03) | 0.03 |(0.03) | 0.27 |(0.02) | 0.16 | (0.04) | 0.10 |(0.03)
Spain -0.09 |(0.01) | -0.36 | (0.03) | 0.27 |(0.03) | 0.14 |(0.02) [-0.11 | (0.02) | 0.26 |(0.03) | -0.06 |(0.02) [ -0.31 | (0.02) | 0.25 |(0.03)
Sweden -0.02 |(0.03) | -0.35 | (0.04) | 0.33 |(0.04) | 0.03 |(0.02) | -0.22 | (0.03) | 0.25 |(0.04)|-0.31 |(0.02) | -0.62 | (0.03) | 0.32 |(0.03)
Switzerland 0.10 |(0.02) [-0.19 | (0.02) | 0.29 |(0.02) | -0.19 |(0.02) | -0.38 | (0.02) | 0.18 [(0.02) | 0.10 |(0.02) | -0.12 | (0.02) | 0.23 |(0.02)
Turkey 0.26 {(0.03) | 0.16 | (0.03) | 0.09 |(0.04) | 0.34 |(0.03)| 0.34 | (0.03) | 0.00 |(0.04)| 0.63 |(0.03) | 0.45 | (0.04)| 0.18 |(0.05)
United Kingdom 0.06 [(0.02) [-0.16 | (0.03) | 0.22 [(0.03) | 0.24 |(0.02) | 0.04 | (0.03) | 0.20 |(0.03) | -0.25 [(0.02) | -0.56 | (0.03) | 0.32 |(0.03)
United States 0.07 |(0.02) | -0.04 | (0.04) | 0.10 |(0.04) | 0.33 |(0.02) | 0.19 | (0.02) | 0.14 |(0.03) [ -0.05 |(0.02) | -0.15 | (0.03) | 0.10 |(0.03)
OECD average 0.08 |(0.00) | -0.15 | (0.01) | 0.23 [(0.01) | 0.06 |(0.00) | -0.10 | (0.01) | 0.16 |(0.01) 0.7 |(0.00) | -0.15 | (0.01) | 0.22 |(0.01)
g Argentina 0.20 |(0.03) | 0.26 | (0.04) | -0.06 |(0.05) | 0.42 |(0.02) | 0.49 | (0.03) | -0.07 |(0.04) | 0.42 |(0.04) | 0.45 | (0.04) | -0.03 | (0.05)
.E Azerbaijan 0.67 |(0.03) | 0.47 | (0.04) | 0.20 |(0.04) | 0.55 [(0.03) | 0.55|(0.03) | -0.01 |(0.03) | 1.25 |(0.02)| 1.16 | (0.03) | 0.09 |(0.03)
& Brazil 0.51 [(0.02) | 0.52 | (0.04) | -0.01 |(0.04) | 0.45 |(0.02)| 0.55 | (0.02) | -0.10 |(0.03) | 0.55 |(0.02) | 0.50 | (0.03) | 0.05 |(0.03)
Bulgaria 0.24 1(0.02) | 0.07 | (0.04) | 0.17 |(0.05) | 0.34 |(0.02) | 0.39 | (0.03) | -0.06 |(0.03) | 0.84 |(0.02)| 0.64 | (0.03) | 0.20 |(0.03)
Chile 0.35 [(0.02) | 0.37 | (0.03) | -0.02 |(0.03) | 0.54 |(0.04) | 0.47 | (0.04)| 0.07 |(0.04) | 0.51 |(0.02) | 0.44 | (0.03)| 0.07 |(0.04)
Colombia 1.09 |(0.03) | 1.27 | (0.03) | -0.18 |(0.04) | 0.61 |(0.02) | 0.72 | (0.04) | -0.11 |(0.04) | 1.01 |(0.02) | 0.96 | (0.03)| 0.06 |(0.03)
Croatia 0.21 {(0.02) | 0.10 | (0.03) | 0.11 [(0.03) | 0.04 |(0.03) | 0.06 | (0.04) |-0.02 | (0.04) | 0.40 |(0.02)| 0.28 | (0.02)| 0.13 |(0.03)
Estonia 0.25 |(0.01) | 0.07 | (0.03) | 0.18 |(0.03) | 0.08 |(0.02) | 0.02 | (0.02) | 0.06 |(0.02) | 0.43 |(0.02) | 0.33 | (0.03)| 0.10 |(0.03)
Hong Kong-China | 0.25 |(0.02) | 0.07 | (0.03) | 0.18 [(0.04) | 0.16 |(0.02) | 0.16 | (0.03) | 0.00 |(0.04) | 0.36 |(0.02) | 0.06 | (0.03)| 0.29 |(0.03)
Indonesia 0.60 |(0.02) | 0.47 | (0.02) | 0.13 |(0.03) | 0.78 |(0.03) | 0.73 | (0.03) | 0.05 |(0.04)| 0.68 |(0.02) | 0.35 | (0.03) | 0.32 |(0.03)
Israel -0.22 |(0.03) | -0.17 | (0.05) | -0.05 |(0.06) | -0.37 [(0.03) | -0.36 | (0.04) | -0.02 |(0.05) | 0.08 |(0.03) | 0.22 | (0.04) | -0.13 | (0.05)
Jordan 0.74 1(0.02) | 0.55 | (0.03) | 0.18 |(0.04) | 0.85 |(0.02) | 0.72 |(0.02) | 0.13 |(0.02) | 1.00 |(0.02) | 0.90 |(0.03)| 0.10 |(0.04)
Kyrgyzstan 0.90 ((0.02) | 0.92 | (0.03) | -0.02 [(0.03) | 0.81 |(0.02) | 0.92 |(0.03) | -0.11 |(0.03) | 1.31 [(0.02) | 1.36 | (0.03) | -0.05 |(0.03)
Latvia 0.20 |(0.02) | 0.10 | (0.03) | 0.10 |(0.03)| 0.01 |(0.02) | 0.00 | (0.03) | 0.01 |(0.03)| 0.29 |{(0.02) | 0.18 | (0.03) | 0.11 |(0.03)
Lithuania 0.39 |(0.01) | 0.27 | (0.02) | 0.12 |(0.02) | 0.37 |(0.02) | 0.37 | (0.02) | -0.01 |(0.02) | 0.28 |(0.02) | 0.22 | (0.03) | 0.06 |(0.03)
Macao-China 0.13 |(0.02) | 0.04 | (0.02) | 0.09 |(0.03)| 0.40 |(0.02) | 0.35 |(0.03) | 0.05 |(0.04)| 0.36 |(0.02) | 0.09 |(0.02) | 0.27 |(0.03)
Montenegro 0.44 |(0.02) | 0.36 | (0.03) | 0.08 |(0.04) | 0.42 |(0.02)| 0.50 | (0.03) [ -0.07 |(0.03) | 0.79 |(0.02) | 0.67 |(0.02) | 0.12 |(0.03)
Romania 0.43 [(0.02) | 0.29 | (0.03) | 0.14 [(0.03) | 0.40 |(0.03) | 0.40 |(0.03) | -0.00 | (0.03) | 0.70 [(0.02) | 0.51 | (0.03) | 0.19 |(0.04)
Russian Federation | 0.29 |(0.02) | 0.26 | (0.04) | 0.02 |(0.03) | 0.19 |(0.02) | 0.26 | (0.02) | -0.07 |(0.03) | 0.59 |(0.02) | 0.51 | (0.05) | 0.08 |(0.04)
Serbia 0.27 {(0.02) | 0.23 | (0.03) | 0.04 ((0.03)| 0.08 |(0.02) | 0.16 |(0.03) | -0.08 | (0.04) | 0.57 [(0.02) | 0.48 | (0.02) | 0.09 |(0.02)
Slovenia 0.07 |(0.02) | -0.05 | (0.02) | 0.12 |(0.03) | 0.08 |(0.02) | 0.03 | (0.02) | 0.05 |(0.03)| 0.47 |(0.02) | 0.35 | (0.02) | 0.12 |(0.02)
Chinese Taipei 0.17 |(0.02) | -0.08 | (0.02) | 0.25 |(0.02) | 0.32 |(0.01) | 0.18 | (0.02) | 0.14 |(0.02) | 0.50 [(0.01)| 0.21 | (0.02) | 0.29 |(0.02)
Thailand 0.80 |(0.02) | 0.77 | (0.03) | 0.04 |(0.04) | 0.73 |(0.01) | 0.68 | (0.02) | 0.05 [(0.02) | 1.16 |(0.01) | 0.99 | (0.02) | 0.16 |(0.02)
Tunisia 0.79 |(0.02) | 0.75 | (0.03) | 0.04 |(0.03)| 0.84 |(0.02) | 0.82 | (0.03)| 0.02 |(0.04) | 1.14 |(0.02) | 1.05 | (0.02) | 0.09 |(0.02)
Uruguay 0.24 {(0.02) | 0.26 | (0.04) | -0.02 |(0.05) | 0.20 |{(0.02) | 0.17 | (0.03) | 0.03 |(0.04) | 0.15 |(0.02) | 0.15 | (0.03) | -0.01 | (0.04)
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Table A3.1a Approaches to learning among disadvantaged and non-disadvantaged students

Self-efficacy Self-concept
Non-disadvantag Di g Non-disadvantag Di g
students students Difference students students Difference

Mean S.E. Mean Dif. S.E. Mean S.E. Mean Dif. S.E.

Australia 0.28 (0.02) -0.21 0.49 (0.02) 0.07 (0.02) -0.25 0.31 (0.02)
Austria 0.03 (0.02) -0.40 0.43 (0.03) 0.17 (0.02) -0.10 0.27 (0.04)
Belgium 0.04 (0.02) -0.30 0.34 (0.03) -0.07 (0.02) -0.29 0.22 (0.03)
Canada 0.36 (0.02) -0.08 0.44 (0.03) 0.37 (0.02) 0.05 0.32 (0.03)
Czech Republic 0.22 (0.02) -0.03 0.25 (0.03) -0.01 (0.02) -0.09 0.08 (0.03)
Denmark 0.08 (0.03) -0.39 0.47 (0.04) 0.01 (0.02) -0.26 0.27 (0.03)
Finland 0.14 (0.02) -0.20 0.34 (0.03) 0.15 (0.02) -0.11 0.26 (0.03)
France 0.09 (0.02) -0.35 0.43 (0.03) -0.03 (0.02) -0.27 0.23 (0.04)
Germany 0.20 (0.02) -0.22 0.42 (0.03) 0.33 (0.02) 0.10 0.23 (0.03)
Greece -0.01 (0.02) -0.36 0.35 (0.04) 0.13 (0.02) -0.16 0.29 (0.03)
Hungary 0.06 (0.02) -0.28 0.34 (0.03) -0.19 (0.02) -0.27 0.08 (0.04)
Iceland 0.30 (0.02) -0.18 0.48 (0.04) 0.27 (0.02) -0.23 0.50 (0.04)
Ireland 0.16 (0.02) -0.31 0.47 (0.04) -0.01 (0.02) -0.37 0.36 (0.04)
Italy -0.12 (0.01) -0.36 0.24 (0.02) 0.21 (0.02) 0.06 0.16 (0.02)
Japan -0.44 (0.02) -0.72 0.29 (0.03) -0.83 (0.02) -0.96 0.13 (0.03)
Korea -0.10 (0.02) -0.45 0.35 (0.05) -0.61 (0.03) -0.91 0.30 (0.04)
Luxembourg 0.02 (0.02) -0.43 0.45 (0.03) 0.33 (0.02) 0.06 0.26 (0.03)
Mexico 0.18 (0.01) -0.08 0.26 (0.03) 0.56 (0.01) 0.46 0.10 (0.02)
Netherlands 0.12 (0.02) -0.17 0.29 (0.03) -0.26 (0.02) -0.48 0.22 (0.04)
New Zealand 0.14 (0.02) -0.32 0.46 (0.03) 0.03 (0.02) -0.23 0.26 (0.03)
Norway 0.27 (0.02) -0.17 0.44 (0.04) 0.14 (0.02) -0.13 0.28 (0.04)
Poland 0.39 (0.02) 0.00 0.39 (0.03) 0.13 (0.02) -0.02 0.15 (0.02)
Portugal 0.31 (0.02) -0.01 0.33 (0.03) 0.37 (0.02) 0.18 0.19 (0.03)
Slovak Republic 0.21 (0.02) -0.11 0.32 (0.04) 0.21 (0.02) 0.03 0.17 (0.03)
Spain 0.07 (0.02) -0.34 0.41 (0.03) 0.09 (0.02) -0.21 0.30 (0.03)
Sweden 0.09 (0.03) -0.38 0.46 (0.04) 0.13 (0.02) -0.23 0.36 (0.03)
Switzerland -0.05 (0.02) -0.48 0.43 (0.02) 0.19 (0.02) -0.09 0.28 (0.03)
Turkey 0.11 (0.03) -0.17 0.28 (0.05) 0.18 (0.04) 0.11 0.07 (0.05)
United Kingdom 0.35 (0.02) -0.12 0.48 (0.03) 0.09 (0.02) -0.13 0.22 (0.03)
United States 0.38 (0.02) -0.08 0.46 (0.05) 0.30 (0.02) 0.02 0.28 (0.04)
OECD average 0.13 (0.00) -0.26 0.39 (0.01) 0.08 (0.00) -0.16 0.24 0.01)
5 Argentina 0.06 (0.02) -0.27 0.32 (0.04) 0.29 (0.03) 0.20 0.09 (0.05)
£ Azerbaijan -0.34 (0.03) -0.69 0.36 (0.06) 0.66 (0.03) 0.61 0.05 (0.05)
& Brazil 0.06 (0.02) -0.28 0.34 (0.04) 0.38 (0.02) 0.33 0.05 (0.03)
Bulgaria 0.10 (0.03) -0.34 0.44 (0.05) 0.39 (0.02) 0.32 0.07 (0.04)
Chile 0.20 (0.02) -0.22 0.42 (0.04) 0.24 (0.02) 0.05 0.19 (0.03)
Colombia 0.19 (0.02) -0.11 0.29 (0.03) 0.78 (0.02) 0.69 0.09 (0.03)
Croatia 0.26 (0.02) -0.09 0.35 (0.03) 0.01 (0.02) -0.10 0.11 (0.03)
Estonia 0.12 (0.02) -0.15 0.27 (0.03) 0.18 (0.02) -0.04 0.22 (0.03)
Hong Kong-China 0.18 (0.02) -0.17 0.35 (0.04) -0.22 (0.02) -0.32 0.10 (0.03)
Indonesia -0.61 (0.02) -0.88 0.27 (0.03) 0.16 (0.04) 0.16 -0.00 (0.04)
Israel 0.09 (0.03) -0.12 0.21 (0.05) 0.30 (0.03) 0.21 0.09 (0.04)
Jordan 0.30 (0.03) 0.04 0.26 (0.03) 0.82 (0.02) 0.60 0.22 (0.03)
Kyrgyzstan -0.08 (0.02) -0.29 0.21 (0.03) 0.67 (0.02) 0.74 -0.08 (0.03)
Latvia 0.07 (0.02) -0.19 0.26 (0.03) 0.06 (0.02) -0.03 0.09 (0.03)
Lithuania 0.11 (0.02) -0.18 0.29 (0.03) -0.19 (0.02) -0.34 0.15 (0.03)
Macao-China -0.00 (0.02) -0.32 0.32 (0.03) -0.08 (0.02) -0.18 0.11 (0.04)
Montenegro 0.12 (0.02) -0.31 0.44 (0.03) 0.52 (0.02) 0.43 0.10 (0.03)
Romania -0.24 (0.03) -0.56 0.32 (0.04) 0.37 (0.02) 0.30 0.06 (0.03)
Russian Federation 0.10 (0.02) -0.23 0.33 (0.04) 0.21 (0.02) 0.06 0.15 (0.03)
Serbia 0.16 (0.02) -0.17 0.33 (0.03) 0.25 (0.02) 0.23 0.02 (0.03)
Slovenia 0.03 (0.01) -0.37 0.40 (0.02) 0.23 (0.02) 0.21 0.03 (0.03)
Chinese Taipei 0.32 (0.02) -0.10 0.42 (0.03) -0.34 (0.02) -0.53 0.19 (0.02)
Thailand 0.12 (0.02) -0.05 0.17 (0.03) 0.70 (0.02) 0.67 0.03 (0.03)
Tunisia -0.05 (0.02) -0.23 0.18 (0.03) 0.67 (0.02) 0.58 0.08 (0.03)
Uruguay 0.23 (0.02) -0.09 0.32 (0.04) 0.39 (0.02) 0.26 0.13 (0.03)
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Table A3.1a

Approaches to learning among disadvantaged and non-disadvantaged students

School preparation for science careers

Information in science related careers

Non-disad g Disad ged Non-disad g Di

students students Difference students | Difference
Mean S.E. Mean S.E. Dif. S.E. Mean S.E. Mean Dif.
Australia 0.30 (0.02) -0.04 (0.02) 0.34 (0.02) 0.26 (0.01) -0.01 0.27
Austria -0.21 (0.04) -0.30 (0.04) 0.10 (0.05) -0.07 (0.02) -0.16 0.10
Belgium -0.07 (0.02) -0.24 (0.03) 0.17 (0.03) -0.22 (0.02) -0.26 0.04
Canada 0.41 (0.02) 0.17 (0.02) 0.24 (0.02) 0.36 (0.02) 0.13 0.23
Czech Republic -0.17 (0.03) -0.18 (0.03) 0.01 (0.03) -0.07 (0.02) -0.15 0.07
Denmark 0.00 (0.02) -0.14 (0.03) 0.14 (0.03) -0.06 (0.02) -0.20 0.15
Finland 0.20 (0.02) 0.09 (0.02) 0.11 (0.03) 0.17 (0.02) 0.06 0.11
France 0.17 (0.03) -0.12 (0.03) 0.29 (0.04) 0.07 (0.02) -0.14 0.21
Germany 0.14 (0.03) 0.04 (0.03) 0.09 (0.04) 0.08 (0.02) -0.10 0.19
Greece -0.14 (0.02) -0.09 (0.03) -0.05 (0.03) 0.42 (0.02) 0.16 0.27
Hungary 0.04 (0.03) 0.04 (0.03) 0.00 (0.03) 0.01 (0.02) -0.11 0.11
Iceland 0.13 (0.02) -0.09 (0.03) 0.22 (0.04) 0.02 (0.02) -0.23 0.25
Ireland 0.26 (0.03) 0.03 (0.03) 0.23 (0.03) 0.08 (0.02) -0.17 0.26
Italy -0.06 (0.02) -0.16 (0.02) 0.10 (0.03) 0.11 0.01) -0.01 0.13
Japan -0.46 (0.03) -0.64 (0.03) 0.18 (0.03) -0.35 (0.02) -0.46 0.10
Korea -0.27 (0.03) -0.28 (0.02) 0.01 (0.04) -0.25 (0.02) -0.50 0.24
Luxembourg -0.11 (0.02) -0.11 (0.03) 0.00 (0.04) -0.07 (0.02) -0.17 0.10
Mexico 0.47 (0.02) 0.50 (0.02) -0.03 (0.02) -0.38 (0.02) -0.58 0.20
Netherlands -0.19 0.01) -0.34 (0.02) 0.14 (0.03) -0.30 (0.02) -0.44 0.14
New Zealand 0.30 (0.02) 0.03 (0.02) 0.27 (0.03) 0.19 (0.02) 0.05 0.14
Norway -0.25 (0.03) -0.43 (0.04) 0.17 (0.04) -0.06 (0.02) -0.22 0.16
Poland -0.02 (0.02) 0.13 (0.03) -0.15 (0.03) 0.36 (0.02) 0.19 0.17
Portugal 0.26 (0.02) 0.13 (0.02) 0.14 (0.03) 0.48 (0.02) 0.24 0.24
Slovak Republic -0.13 (0.03) -0.16 (0.04) 0.03 (0.04) -0.02 (0.02) -0.11 0.09
Spain 0.11 (0.02) -0.02 (0.02) 0.14 (0.03) 0.10 (0.02) -0.17 0.27
Sweden -0.03 (0.02) -0.17 (0.03) 0.14 (0.03) -0.05 (0.02) -0.28 0.23
Switzerland 0.08 (0.02) -0.09 (0.03) 0.17 (0.03) 0.09 (0.02) -0.05 0.14
Turkey -0.16 (0.03) -0.09 (0.03) -0.07 (0.04) 0.40 (0.04) 0.03 0.37
United Kingdom 0.31 (0.02) 0.02 (0.02) 0.29 (0.03) 0.05 (0.02) -0.12 0.17
United States 0.32 (0.02) 0.10 (0.02) 0.22 (0.03) 0.39 (0.02) 0.26 0.14
OECD average 0.04 (0.00) -0.08 (0.01) 0.12 (0.01) 0.06 (0.00) -0.12 0.18
£ Argentina 0.10 (0.03) 0.17 (0.03) -0.08 (0.05) -0.40 (0.04) -0.67 0.27
£ Azerbaijan 0.69 (0.02) 0.59 (0.03) 0.10 (0.03) 0.43 (0.02) 0.23 0.19
£ Brazil 0.18 (0.02) 0.14 (0.03) 0.04 (0.03) 0.40 (0.02) 0.19 0.21
Bulgaria 0.39 (0.02) 0.41 (0.03) -0.02 (0.04) 0.29 (0.02) 0.16 0.13
Chile 0.27 (0.04) 0.13 (0.04) 0.14 (0.04) 0.35 (0.03) 0.06 0.30
Colombia 0.48 (0.03) 0.57 (0.04) -0.09 (0.05) 0.02 (0.02) -0.12 0.14
Croatia 0.17 (0.02) 0.20 (0.03) -0.03 (0.03) 0.09 (0.02) -0.11 0.21
Estonia 0.29 (0.02) 0.25 (0.02) 0.05 (0.03) 0.02 (0.02) -0.08 0.09
Hong Kong-China -0.12 (0.02) -0.15 (0.03) 0.03 (0.03) 0.28 (0.02) 0.12 0.15
Indonesia 0.35 (0.04) 0.29 (0.02) 0.06 (0.05) 0.44 (0.03) 0.14 0.30
Israel -0.10 (0.03) -0.04 (0.04) -0.05 (0.05) 0.21 (0.03) 0.17 0.04
Jordan 0.51 (0.02) 0.48 (0.03) 0.02 (0.03) 0.49 (0.02) 0.34 0.15
Kyrgyzstan 0.63 (0.02) 0.65 (0.03) -0.02 (0.03) 0.37 (0.02) 0.16 0.20
Latvia 0.22 (0.02) 0.22 (0.03) -0.00 (0.03) 0.08 (0.02) -0.00 0.08
Lithuania 0.45 (0.02) 0.39 (0.03) 0.05 (0.03) 0.31 (0.02) 0.07 0.24
Macao-China -0.15 (0.02) -0.20 (0.02) 0.04 (0.02) -0.03 (0.02) -0.29 0.26
Montenegro 0.31 (0.02) 0.39 (0.03) -0.08 (0.04) 0.04 (0.02) -0.17 0.20
Romania 0.43 (0.04) 0.35 (0.03) 0.08 (0.05) 0.13 (0.02) -0.08 0.20
Russian Federation 0.31 (0.02) 0.28 (0.02) 0.03 (0.03) 0.43 (0.02) 0.31 0.12
Serbia 0.12 (0.02) 0.22 (0.03) -0.10 (0.04) 0.18 (0.02) 0.02 0.16
Slovenia 0.08 (0.02) 0.06 (0.02) 0.02 (0.03) 0.05 (0.02) -0.03 0.08
Chinese Taipei 0.27 (0.02) 0.22 (0.01) 0.05 (0.02) 0.14 (0.01) -0.12 0.26
Thailand 0.66 (0.02) 0.59 (0.02) 0.06 (0.02) 0.32 (0.02) 0.13 0.19
Tunisia 0.53 (0.02) 0.59 (0.03) -0.06 (0.03) 0.45 (0.02) 0.33 0.12
Uruguay 0.10 (0.02) 0.06 (0.03) 0.05 (0.03) -0.16 (0.02) -0.38 0.22

Note: Values that are statistically different are indicated in bold.
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1121 Approaches to learning, overall performance effect and differential effect for
Table A3.1b disadvantaged students

Instrumental motivation to learn

Participation in science related

General interest in science science activities Self-efficacy
Average Differential Average Differential Average Differential Average Differential
association with| effect for  |association with| effect for  |association with effect for  |association with| effect for
pe;fltl)rTaJncg for disadvelmlaged perafl?rmalnce for disadventaged pe;fltl)rlpaJnce‘ for disadvelmlaged perafl?rmalnce for disadvalintaged
Coef. | S.E. | Coef. | S.E. | Coef. | S.E. | Coef. | S.E. | Coef. | S.E. | Coef. | S.E. | Coef. | S.E. | Coef. | S.E.
O Australia 25.3 (0.8) -1.6 (1.7) 24.9 (0.8) 3.5 (2.0) 25.1 (1.0 -3.1 2.1 37.6 (0.8) -3.7 (1.8)
CHS Austria 18.3 (1.4) 3.1 (2.7) 10.6 (1.5) 0.2 (2.8) 15.9 (1.6) -2.7 (3.2) 29.1 (1.4) 1.0 (2.7)
Belgium 17.1 (1.2) -2.6 | (1.8) | 125 (1.3) -0.8 | (2.1) 16.8 | (1.0) -2.1 (1.9) | 24.6 | (1.0) -0.6 | (1.7)
Canada 21.6 (1.0 0.4 (1.7) 18.8 (1.1) -3.0 (2.0) 20.1 (1.0 -1.7 (2.4) 33.4 (1.0) -1.6 (1.9)
Czech Republic 171 (1.7) -4.7 (3.3) 6.8 | (2.2) -5.5 (3.4) | 11,5 | (2.3) -7.4 (3.9 | 27.2 (1.6) 3.3 2.7)
Denmark 24.0 (1.3) -2.8 (2.8) 15.4 (1.5) -3.9 (3.2) 21.8 (1.4) -0.2 (2.6) 34.4 (1.4) -5.2 (2.6)
Finland 28.5 (1.5) 2.6 (2.9) 26.3 (1.5) 1.7 (3.5) 229 (1.5) 2.1 (3.0) 35.9 (1.6) 4.9 (3.1)
France 21.3 (1.4) 0.4 (2.6) 15.1 (1.1 -3.5 (2.8) 14.8 (1.5) -6.0 (2.9 26.1 (1.3) -4.4 (3.3)
Germany 16.8 (1.8) -8.9 (2.5) 7.9 (1.2) -6.1 (2.6) 12.3 (1.4) -5.4 (2.9) 23.9 (1.6) -7.4 (2.8)
Greece 16.2 (1.5) 0.8 (2.6) 9.4 (1.5) -5.4 (2.8) 9.4 (1.4) 0.8 (2.3) 21.7 (1.5) -2.7 (2.9)
Hungary 143 (1.7) -3.9 (3.3) 3.2 (1.7) -5.8 3.4) 10.8 (1.4) -4.7 (3.2) 16.6 (1.7) -1.4 (3.2)
Iceland 24.9 (1.3) -4.2 (2.7) 24.2 (1.6) -3.5 (3.2) 28.8 (1.7) -4.1 (3.7) 35.4 (1.6) -3.7 (2.9)
Ireland 24.3 (1.2) -1.8 2.2) 19.9 (1.5) -0.7 (2.6) 20.1 (1.4) -0.2 2.8) 33.1 (1.2) -2.4 (2.8)
Italy 13.8 (1.2) -4.2 (2.7) 6.2 (1.4) -4.6 (1.9) 9.1 (1.1) -1.6 (1.8) 21.2 (1.4) -4.8 (2.2)
Japan 27.4 (1.5) -2.6 (2.5) 19.3 (1.5) -3.0 (2.5) 19.8 (1.6) -1.9 (3.0 25.0 (1.3) -2.0 (2.4)
Korea 26.2 (1.5) -1.6 (2.4) 18.3 (1.8) -2.8 (2.9) 18.4 (1.4) -3.4 (2.7) 28.9 (1.6) 1.1 (2.9)
Luxembourg 144 | (1.4) -4.7 | (2.4) 5.6 | (1.1) -4.1 2.3) 9.2 | (1.3) -6.7 | (3.00 | 18.7 | (1.4) -7.5 | (2.5)
Mexico 7.2 (1.1) -1.9 (2.0) 2.0 (1.2) -2.2 (2.9) -0.5 (1.2) -6.7 (2.3) 12.3 (1.2) -6.6 (2.3)
Netherlands 18.8 | (1.1) -1.5 (2.5) 10.7 | (1.2) 0.3 2.8) | 11.0 | (1.2) -2.6 | (2.1) 18.6 | (1.3) -4.2 (2.6)
New Zealand 24.2 (1.4) -4.5 3.1 24.4 (1.4) -0.9 (3.2) 22.4 (1.6) |-10.0 (3.6) 44.5 (1.5) -5.5 (3.3)
Norway 244 | (1.3) -6.1 (2.3) | 201 (1.4) -29 | (3.3) | 20.7 | (1.5) -3.1 (3.3) | 291 (1.7) -3.5 (3.3)
Poland 14.9 (1.5) 0.9 (3.2) 3.7 (1.3) -0.9 (3.1) 3.6 (1.5) -6.3 (3.3) 33.2 (1.4) -1.5 (2.8)
Portugal 17.1 (1.3) -7.6 (2.6) 14.0 (1.2) -7.5 (2.7) 12,5 (1.2) -6.1 2.4) 18.7 (1.4) -3.4 (2.6)
Slovak Republic 15.4 (1.8) -3.5 (3.8) 6.4 (1.8) -2.5 (3.7) 10.6 (2.6) 9.3 (4.8) 229 (1.3) -1.2 (3.1)
Spain 171 (1.0) 1.2 (1.9) 11.9 (0.9) -5.5 2.1) 13.2 (1.0) -2.4 (2.1) 22.7 (0.9) 1.4 (2.0)
Sweden 24.6 | (1.3) -3.4 (3.2) | 23.8 | (1.6) -1.0 | 3.1) | 23.2 | (1.5) -2.7 | 3.7) 33.3 (1.6) -3.5 (2.6)
Switzerland 24.3 (1.1 -1.3 (2.6) 13.0 (1.1) -3.9 2.1) 15.4 (1.2) -9.2 (2.5) 30.7 (1.2) -6.4 (2.8)
Turkey 13.8 | (1.3) -1.0 | 2.7) 11.0 | (1.3) -1.1 (3.00 | 12.8 | (1.5) -2.7 | 3.3) 17.5 (1.4) -5.9 | (2.3)
United Kingdom 24.3 (1.3) |-10.5 (2.6) 22.0 (1.4) -9.8 (2.7) 23.5 (1.5) -7.7 (2.5) 45.6 (1.1 -1.5 (2.3)
United States 14.2 (1.4) -2.0 2.1) 15.1 (1.7) -0.7 (3.1) 14.6 (1.7) -2.3 3.1) 28.0 (1.2) -7.9 (2.8)
OECD average 19.7 | (0.2) -2.6 | (0.5) 141 (0.3) -2.9 |(0.5) 15.7 | (0.3) -4.0 | (0.5) | 27.7 | (0.3) -3.1 (0.5)
g Argentina 5.9 | (1.5) 3.5 (3.9) 34 | 22) -2.6 | 4.1) 1.2 (1.8) 26 | (4.0 | 139 | (2.0) 49 | 49
.E Azerbaijan 741 (1.2) -2.8 (2.1) 0.4 (1.4) -1.0 (2.6) -0.4 (1.6) -0.0 (2.8) 5.7 (1.1) -2.9 (2.0)
& Brazil 29 | (1.0 2.0 | (2.4 1.8 | (1.3) -3.7 | 2.6) -3.1 (1.2) -5.4 | (2.3) 13.2 (1.2) -89 | (2.2)
Bulgaria 7.9 (1.7) -1.1 (3.6) -1.6 (2.0) -5.4 (4.0) -1.3 (1.9) -4.4 4.1 16.6 (1.5) -5.8 (3.4)
Chile 8.0 (1.4) -3.8 (2.9) 4.3 (1.3) -2.8 (3.1) 6.9 (1.3) -2.0 3.1) 14.5 (1.7) -3.7 (3.1)
Colombia -1.1 (1.6) 3.1 (3.2) 1.3 (2.2) -0.3 (4.0) -3.7 (2.1) 2.4 (4.0) 11.9 (1.6) 2.1 (3.8)
Croatia 17.6 (1.6) 4.1 (3.0) 5.6 (1.5) -1.2 2.7) 13.2 (1.2) -3.5 (3.1) 30.7 (1.3) -1.2 (2.5)
Estonia 12.2 (2.3) 4.0 | (3.6) 3.5 2.1) -2.7 | 3.2) 4.9 (2.1) 1.2 (3.8) | 33.2 (1.6) 1.2 (3.1
Hong Kong-China 25.4 (1.4) -0.8 (2.9) 22.2 (1.5) 5.1 (3.2) 18.4 (1.2) -4.1 (3.1) 27.0 (1.4) 3.6 2.9
Indonesia 11.1 (2.2) 1.9 (3.1) 0.5 (2.9) 1.7 (2.3) -2.4 2.1) 1.9 (3.1) 5.2 (1.6) -1.9 (2.3)
Israel 17.5 (1.8) 0.6 2.7) |-22.9 (1.7) 4.0 (3.4) 10.0 (1.9 1.0 (3.3) 17.2 2.2) -0.7 (3.7)
Jordan 13.5 (1.5) -1.6 (2.4) 18.1 (1.8) -6.2 (3.8) -0.9 (1.6) -0.2 (2.4) 11.6 (1.2) -1.9 (2.4)
Kyrgyzstan -1.9 (1.7) 4.8 | (3.0 -5.0 | (1.8) 8.0 | (3.4) |-20.0 |(2.2) 4.7 | (3.5) 49 | (1.5 0.1 (2.4)
Latvia 6.7 (2.6) 0.1 (5.1) 0.9 (1.9) -7.1 (4.1) 2.2 2.1) -3.6 (3.9) 26.9 (1.7) 1.9 (3.2)
Lithuania 194 | (1.7) 0.7 | (3.4) 8.6 | (1.6) 0.6 | (3.3) 3.6 | (1.6) -2.2 (3.2) | 26.1 (1.7) -2.1 (3.6)
Macao-China 19.5 (1.4) -0.5 (3.0) 11.6 (2.0) -3.6 (3.7) 10.9 (1.3) -1.7 (2.5) 20.8 (1.1) -2.7 (2.9)
Montenegro 126 | (1.2) 29 | (2.8 29 | (1.2) 2.3 (3.0 -1.8 | (1.6) -1.3 (3.4) | 22.8 | (1.1) 4.0 | (2.6)
Romania 8.4 (1.7) -0.9 (3.3) 4.8 (2.2) -3.2 4.7) 3.6 (2.1) -2.5 (5.3) 12.8 (1.6) -4.9 (3.1)
Russian Federation | 12.4 | (2.2) 6.5 (3.6) -4.6 | (1.8) 1.5 (3.5) 6.8 | (2.1) 0.6 | (3.2) | 24.2 (1.5) -4.3 (3.3)
Serbia 71 (1.3) -1.1 (2.8) -3.0 (1.6) -1.9 (3.0 2.3 (1.8) -3.7 3.1 18.2 (1.5) -0.9 (3.1)
Slovenia 15.7 (1.6) 1.0 (2.9) 7.7 (1.4) -2.1 (2.7) 10.6 (1.3) -2.8 2.7) 22.6 (1.7) -1.7 (3.5)
Chinese Taipei 20.8 0.9 2.6 (1.9 11.7 (1.1 2.3 (2.4) 9.6 (1.2) 0.3 (2.6) 23.6 (1.1 3.0 (1.9)
Thailand 16.4 (1.3) -3.3 (2.9) 18.3 (1.7) -6.6 (3.9) 15.6 (1.6) -0.9 (4.5) 11.4 (1.6) -1.8 (3.3)
Tunisia 9.4 | (1.4) -6.6 | (2.7) | 11.6 | (1.4) -4.3 (3.0 0.7 (1.6) -5.4 | (3.5) 9.6 | (1.4) 0.3 (3.0
Uruguay 5.2 (1.3) -1.3 (2.7) 0.9 (1.5) -3.0 (2.5) 3.8 (1.4) -0.1 (2.9) 17.9 (1.7) -4.3 (2.8)

Note: Values that are statistically different are indicated in bold.
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221 Approaches to learnin
Table A3.1b disadvantaged studen

%, overall performance effect and differential effect for
S

Self-concept

School preparation for science careers

Information in science related careers

Average association
with performance for

Differential effect
for disadvantaged

Average association
with performance for

Differential effect
for disadvantaged

Average association
with performance for

Differential effect
for disadvantaged

all students students all students students all students students

Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.

o Australia 38.4 (1.0 -3.7 2.1) 26.8 (1.0) -1.2 (2.0 11.2 (0.9) -2.5 (1.9)
% Austria 19.2 (1.3) -0.9 (2.2) 6.3 (1.4) 1.3 (2.4) 2.5 (1.3) -1.9 (2.6)
Belgium 20.0 (1.3) -2.5 (2.3) 8.7 (1.2) -2.2 (1.8) 0.3 (1.0) 1.8 (2.3)
Canada 30.2 (1.0) -4.5 (2.0) 18.6 (1.3) -3.5 (2.0) 3.1 (1.0 -2.1 (2.1)
Czech Republic 14.1 2.1) 3.3 (3.7) 5.3 (2.0 -3.5 (3.2) 1.4 (1.5) -5.6 (3.1)
Denmark 29.4 (1.3) -5.4 (3.2) 16.2 (1.8) 1.8 (3.3) 5.7 (1.6) -3.1 (3.3)
Finland 371 (1.5) 4.3 (3.0) 11.7 (1.7) 5.0 (2.9) 2.2 (1.6) -1.0 (3.6)
France 21.7 (1.4) -6.1 (2.7) 14.3 (1.2) -3.8 (2.3) 1.6 (1.2) -6.8 (2.5)
Germany 18.3 (1.2) -4.4 (2.5) 4.9 (1.3) -0.9 (2.3) 2.4 (1.2) 1.0 2.7)
Greece 12.4 (1.4) -5.9 (2.5) -1.0 (1.6) 4.4 (2.8) 0.3 (1.2) -1.4 (2.5)
Hungary 7.9 (1.7) -12.9 (3.3) -0.6 (1.4) -1.8 (3.0) -1.8 (1.5) -7.4 (3.2)
Iceland 37.8 (1.7) -4.8 (2.9) 19.9 (1.8) 0.5 (3.3) 17.2 (1.7) -3.4 (3.9)
Ireland 30.2 (1.4) -4.0 3.1 14.2 (1.2) -0.3 (2.8) 1.4 (1.5) -0.5 (2.5)
Italy 10.8 (1.2) -7.3 (2.3) -1.4 (1.1 -3.8 (2.0) -3.6 (1.2) -1.9 (2.2)
Japan 23.1 (1.5) -3.6 (2.9) 8.6 (1.8) -7.1 (3.0) -0.2 (1.5) -3.4 (2.7)
Korea 27.3 (1.4) -3.2 (3.2) 0.4 (1.7) -4.5 (3.0) 4.8 (1.6) -3.9 (3.4)
Luxembourg 18.0 (1.0) -8.5 (2.2) 0.5 (1.0) -0.6 (2.3) -1.9 (1.2) -4.4 (2.6)
Mexico 4.5 (1.3) -4.7 (2.3) -1.6 (1.0) -2.2 (2.3) -2.9 (0.8) -2.7 (1.6)
Netherlands 19.6 (1.6) -0.0 2.9) 14.1 (1.5) 4.0 (2.5) 7.4 (1.3) -2.9 (2.3)
New Zealand 36.8 (1.5) -16.3 (4.0) 25.9 (1.5) -5.3 (3.4) 5.8 (1.4) -3.9 (3.5)
Norway 33.5 (1.6) -3.8 (3.2) 10.4 (1.7) 29 (3.4) -1.5 (1.5) 2.4 (2.8)
Poland 18.2 (1.5) -0.9 (3.0) -3.5 (1.5) -3.1 3.1) -3.3 (1.2) -0.7 (2.6)
Portugal 20.1 (1.4) -8.0 (3.0) 5.9 (1.4) -6.5 (2.5) -1.2 (1.3) -2.5 (2.4)
Slovak Republic 16.5 (1.4) -1.3 (3.5) 0.7 (1.9 -8.0 (3.7) -3.7 (1.4) -3.3 3.1
Spain 19.1 (0.9) -2.8 (2.0) 7.0 (1.0) 0.4 (2.1) 2.8 (0.9) -0.3 (1.7)
Sweden 34.7 (1.4) -4.5 (2.6) 15.0 (1.5) 0.4 (2.7) 3.1 (1.4) 4.4 3.1
Switzerland 24.7 (1.3) -6.0 (2.2) 16.5 (1.2) -3.6 (2.3) 6.2 (1.4) -2.4 (2.3)
Turkey 7.3 (1.2) -2.9 (3.0) -2.2 (1.3) -0.1 (2.3) 10.5 (1.4) -4.8 (2.5)
United Kingdom 35.9 (1.6) -8.7 2.7) 25.2 (1.3) -5.2 (2.9) 1.1 (1.3) -6.0 (2.8)
United States 239 (1.5) -6.3 2.7) 16.6 (1.7) -1.8 (3.3) -0.4 (1.7) -1.0 (2.8)
OECD average 23.0 (0.3) -4.5 (0.5) 9.4 (0.3) -1.6 (0.5) 24 0.2) -2.3 (0.5)
g Argentina 7.9 (2.1) -1.2 (4.8) -1.4 (1.7) 3.0 (3.5) -2.9 (1.2) 4.2 (4.5)
.E Azerbaijan 2.4 (1.5) -2.5 (2.5) 2.6 (1.2) 2.8 (2.1) -1.0 (1.2) -1.6 (2.5)
& Brazil 5.1 (1.5) -8.5 (2.5) -5.1 (1.4) -2.9 (2.5) -5.7 (1.2) -4.5 (2.2)
Bulgaria 8.0 (1.8) -4.1 (3.6) 1.6 (1.6) -3.1 (3.2) -5.5 (1.5) -5.7 (3.5)
Chile 12.6 (1.3) -7.0 (2.9) -2.5 (1.4) -8.2 (2.7) -2.6 (1.1) 1.7 (2.4)
Colombia 6.8 (2.3) 0.3 (4.4) -6.2 (1.7) -0.3 (3.4) -3.3 (1.9) 0.6 (3.2)
Croatia 13.0 (1.8) -0.2 (3.7) 1.0 (1.4) -2.3 2.7) 4.4 (1.3) 0.3 (3.2)
Estonia 23.7 (1.7) 0.9 (3.0) 0.7 (1.6) -1.9 3.1) -10.9 (1.5) -0.5 2.7)
Hong Kong-China 22.6 (1.5) 0.6 (3.8) 10.8 (1.4) 4.2 (4.7) -1.1 (1.7) 0.2 (3.9)
Indonesia -14.5 (2.8) 4.4 (2.3) 0.0 (1.8) 4.3 (2.7) -9.2 (1.9 2.0 (2.0)
Israel 26.7 (1.9) -6.2 (3.6) 6.5 (1.6) 0.6 (3.2) 5.2 (1.5) -2.3 (2.8)
Jordan 16.9 (1.8) -8.6 (3.0 0.1 (1.5) 6.8 (2.7) -0.5 (1.5) -1.8 (2.8)
Kyrgyzstan -12.4 (1.7) 4.1 (4.0) -1.5 (1.7) 33 (3.1) -1.6 (1.4) -0.5 (2.8)
Latvia 14.4 2.1 -4.6 (4.6) 1.4 (1.5) -0.9 (3.9) -9.3 (1.6) -3.9 (3.5)
Lithuania 20.3 (1.6) -6.6 (3.8) 7.6 (1.5) -1.0 (3.1) 0.6 (1.6) 2.2 (3.8)
Macao-China 12.5 (1.6) -3.2 (3.5) -1.8 (1.2) -2.7 3.1 -2.1 (1.4) -2.7 2.7)
Montenegro 4.3 (1.6) -4.8 (3.0) -5.7 (1.4) -3.3 (3.1) -8.2 (1.2) 2.4 2.7)
Romania 1.6 (2.4) -5.5 (3.8) 0.9 (1.4) 1.8 (4.5) -8.7 (1.8) -4.2 3.4)
Russian Federation 15.2 (2.0) -8.3 4.3) 1.3 (1.6) 0.9 (3.3) -3.6 (1.3) -1.8 (3.4)
Serbia 71 (1.3) -6.8 (2.8) -7.0 (1.4) -1.3 (2.5) -4.6 (1.3) -3.9 (2.6)
Slovenia 12.3 (1.3) -7.0 (2.8) 6.0 (1.2) -2.1 (3.1) -2.3 (1.5) -1.2 (2.4)
Chinese Taipei 8.1 (1.4) -1.5 (2.7) 1.1 (1.1 2.2 (2.5) 6.5 (1.2) 3.3 (2.4)
Thailand -0.3 (1.6) -0.1 (2.8) 6.8 (1.1) 0.3 (2.9) -3.8 (1.4) -0.1 (2.8)
Tunisia 9.9 (1.4) -4.2 (2.5) 1.0 (1.2) 1.8 (2.4) -0.4 (1.3) 0.3 (2.2)
Uruguay 13.1 (1.7) -4.4 (2.9) 7.4 (1.6) -4.1 (3.5) -3.0 (1.5) 2.3 (2.5)

Note: Values that are statistically different are indicated in bold.
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ANNEX A3

Number of science courses and learning hours among disadvantaged and non-
Table A3.2a disadvantaged students

Share of students who attended general

The number of compulsory courses in
general science, physics, biology and

science compulsory courses chemistry* The number of science regular hours
Non- Non- Non-
disadvantaged dvantaged disadvantaged dvantaged disadvantaged |Disadvantaged
students students Difference students students Difference students students Difference
% S.E. % S.E. | Dif. | S.E. |Mean| S.E. |Mean| S.E. | Dif. | S.E. |Mean| S.E. |Mean| S.E. | Dif. | S.E.
O Australia 88.1 | (0.7) | 78.0 | (0.9) | 10.1 | (0.9) | 3.40 |(0.08)| 2.59 |(0.06)| 0.81 |(0.07)| 3.36 |(0.03)| 2.82 |(0.04) | 0.54 |(0.04)
8 Austria a a a a a a 3.43 |(0.06)| 3.22 |(0.07)| 0.21 |(0.07) | 2.58 |(0.07)| 2.03 |(0.06) | 0.55 |(0.08)
Belgium 63.5 | (1.1) | 57.0 | (2.0) | 6.5 | (1.9) | 3.88 | (0.07)| 2.77 |(0.08) | 1.11 [(0.09) | 2.83 |(0.04)| 1.97 |(0.06)| 0.86 | (0.06)
Canada 93.2 | (0.4) | 87.0 | (0.7) 6.2 (0.8) | 3.43 |(0.04)| 3.02 | (0.05)| 0.41 |(0.06) | 3.99 [(0.04)| 3.36 |(0.04)| 0.63 |(0.05)
Czech Republic 62.4 | (1.0) | 61.8 | (1.6) | 0.7 | (1.7) | 6.04 | (0.09)| 5.87 |(0.09) | 0.17 |(0.08) | 2.98 |(0.07)| 2.38 |(0.06) | 0.60 | (0.07)
Denmark 17.7 | (0.9 | 13.7 | (0.9 | 4.0 (1.2) | 5.31 |(0.04)| 4.96 |(0.07)| 0.35 |(0.07) | 3.28 [(0.04) | 3.00 |(0.05) | 0.28 |(0.05)
Finland 88.8 | (0.9) | 86.4 | (1.2) | 2.4 (1.3) | 7.10 |(0.05)| 6.85 |(0.07)| 0.25 [(0.06) | 3.20 |(0.04)| 2.87 |(0.06) | 0.33 |(0.06)
France a a a a a a 5.47 |(0.04)| 5.02 |(0.06) | 0.46 |(0.07)| 3.10 |(0.06) | 2.10 |(0.05)| 1.00 |(0.07)
Germany 75.5 | (1.1) | 64.0 | (1.5) | 11.5 | (1.6) | 6.02 |(0.05) | 5.48 |(0.07) | 0.53 [(0.07) | 3.19 |(0.04) | 2.49 |(0.07)| 0.70 |(0.07)
Greece a a a a a a 4.19 |(0.04) | 3.62 |(0.06) | 0.56 |(0.07) | 3.36 |(0.05)| 2.58 |(0.06) | 0.78 |(0.07)
Hungary a a a a a a 4.66 |(0.06) | 4.81 |(0.06) | -0.15 |(0.07) | 2.62 |(0.05) | 2.16 |(0.05) | 0.46 |(0.07)
Iceland 92.1 | (0.5) | 91.2 | (0.8) 0.9 (0.9) | 6.02 |(0.04)| 5.84 [(0.08) | 0.17 |(0.08) | 3.05 |(0.03) | 2.74 |(0.04) | 0.32 |(0.05)
Ireland 66.3 | (2.6) | 61.6 | (2.7) | 4.7 | (2.4) | 0.86 |(0.04) | 0.77 |(0.03) | 0.09 |(0.03) | 2.64 |(0.04)| 2.28 |(0.07) | 0.36 |(0.07)
Italy 70.4 | (1.5) | 79.9 | (0.9) | -9.5 | (1.5) | 3.63 |(0.08)| 3.96 |(0.06) | -0.33 |(0.08) | 2.88 |(0.06) | 2.65 |(0.05) | 0.23 |(0.06)
Japan 100.0 % 100.0 v v % 3.44 |(0.05) | 3.11 [(0.06) | 0.33 |(0.06) | 2.80 |(0.06) | 2.45 |(0.05) | 0.35 |(0.05)
Korea 96.8 | (0.4) | 94.8 | (0.7) 2.0 (0.7) | 1.84 |(0.01) | 1.79 [(0.02) | 0.04 |(0.02)| 3.67 |(0.06) | 3.28 |(0.07) | 0.39 |(0.07)
Luxembourg a a a a a a 3.77 ((0.03) | 3.75 |(0.05) | 0.02 |(0.06) | 2.44 |(0.03) | 1.99 |(0.05) | 0.44 |(0.06)
Mexico 399 | (0.8) | 363 | (1.5) 3.6 (1.7) | 2.68 |(0.05) | 2.40 [(0.07) | 0.28 |(0.09) | 2.97 |(0.04) | 2.95 |(0.07) | 0.03 |(0.09)
Netherlands 755 | (1.1) | 66.8 | (1.8) | 8.7 | (2.1) | 4.71 |(0.07) | 4.35 |(0.10) | 0.37 |(0.11) | 2.27 |(0.04) | 1.82 |(0.06)| 0.44 |(0.07)
New Zealand 94.6 | (0.6) | 90.6 | (0.9) | 4.0 (1.1) | 3.62 |(0.08)| 3.21 |(0.09)| 0.41 | (0.09)| 4.18 | (0.04) | 3.55 |(0.07) | 0.63 |(0.08)
Norway 100.0| v |100.0| v v v 2.00 v 2.00 \% v % 2.69 |(0.03) | 2.51 |(0.05)| 0.18 |(0.05)
Poland a a a a a a 6.00 \ 6.00 Y v v 2.77 |(0.04)| 2.51 |(0.05) | 0.26 |(0.05)
Portugal 96.4 | (0.4) | 93.6 | (1.0) 2.9 (0.9) | 3.98 |(0.05)| 3.83 |(0.08)| 0.15 [(0.09) | 3.25 |(0.05)| 2.56 |(0.06) | 0.69 |(0.07)
Slovak Republic a a a a a a 5.03 |(0.05) | 4.58 |(0.06) | 0.45 |(0.06)| 2.60 |(0.08) | 1.85 |(0.06) | 0.75 |(0.07)
Spain 87.8 | (0.7) | 89.1 | (0.8) | -1.3 | (1.0) | 5.25 |(0.05) | 4.92 |(0.06) | 0.34 |(0.06)| 3.17 |(0.04) | 2.65 |(0.04) | 0.52 |(0.05)
Sweden 61.7 | (1.5) | 53.2 | (1.7) | 8.5 | (2.0) | 4.90 |(0.09)| 4.13 |(0.12)| 0.77 |(0.13) | 2.85 |(0.03) | 2.69 |(0.03) | 0.15 |(0.04)
Switzerland 85.4 | (0.7) | 78.5 | (1.4) 6.8 (1.3) | 4.92 |(0.06)| 4.14 | (0.07)| 0.78 |(0.08) | 2.51 [(0.05) | 1.92 |(0.04) | 0.60 |(0.05)
Turkey 77.6 | (1.1) | 71.1 | (1.6) 6.5 (1.9) | 4.20 |(0.06) | 3.85 |(0.09) | 0.35 [(0.10) | 2.85 |(0.10)| 2.33 |(0.09) | 0.52 |(0.12)
United Kingdom 744 | (09) | 649 | (1.3) | 9.5 | (1.5) | 3.32 |(0.05) | 2.87 |(0.06)| 0.45 |(0.06) | 4.31 |(0.03) | 3.80 |(0.05) | 0.51 |(0.04)
United States 83.4 | (0.8) | 76.0 | (2.0) 7.4 | (2.2) | 3.07 [(0.05)| 2.79 |(0.04)| 0.28 |(0.07) | 3.66 |(0.04) | 2.81 |(0.10) | 0.85 |(0.10)
OECD average 779 | (0.2) | 73.7 | (0.3) | 4.6 | (0.3) | 4.21 |(0.01)| 3.88 |(0.01)| 0.34 |(0.01) | 3.07 | 0.01 | 2.57 |(0.01) | 0.50 |(0.01)
5 Argentina 21.8 | (1.3) | 203 | (1.2) | 1.5 | (1.6) | 1.29 |(0.08)| 1.25 |(0.07) | 0.04 [(0.08) | 2.35 |(0.07) | 1.92 |(0.06) | 0.43 |(0.09)
.‘.."_7 Azerbaijan a a a a a a 3.69 |(0.07)| 3.35 |(0.11) | 0.34 [(0.12) | 2.81 |(0.06) | 2.56 |(0.06) | 0.24 |(0.07)
& Brazil 12.4 | (0.8) 9.8 (1.2) | 2.6 | (1.3) | 0.82 [(0.05)| 0.45 |(0.04) | 0.37 |(0.05) | 2.32 |(0.03) | 1.90 [(0.04) | 0.42 |(0.05)
Bulgaria a a a a a a 4.70 [(0.06) | 4.72 |(0.06) | -0.02 {(0.07) | 2.74 |(0.08) | 2.05 |(0.08) | 0.69 |(0.09)
Chile 62.1 | (1.0) | 53.3 | (1.5) | 8.8 (1.5) | 5.08 |(0.09) | 3.87 [(0.11) | 1.21 |(0.10) | 2.50 |(0.05) | 1.78 |(0.05) | 0.72 |(0.05)
Colombia 17.4 | (1.1) | 173 | (1.6) | 0.0 | (1.6) | 1.07 |(0.06) | 0.84 |(0.07) | 0.24 |(0.08) | 3.46 |(0.10) | 3.29 |(0.12) | 0.17 |(0.09)
Croatia a a a a a a 4.62 |(0.06) | 3.81 |(0.08) | 0.81 |(0.06) | 2.16 [(0.05) | 1.66 |(0.05) | 0.50 |(0.05)
Estonia 52.5 | (1.0) | 46.1 | (1.5) | 6.4 | (1.7) | 5.42 |(0.08) | 4.69 |(0.09) | 0.73 |(0.11) | 3.23 |(0.04) | 2.99 |(0.06) | 0.24 |(0.07)
Hong Kong-China 59.9 | (1.9) | 57.5 | (1.8) | 2.5 (2.1) | 3.89 [(0.07) | 3.09 |(0.09) | 0.80 |(0.09) | 3.03 |(0.06) | 2.58 [(0.08) | 0.45 | (0.09)
Indonesia 91.4 | (0.8) | 88.3 | (0.8) | 3.1 (1.2) | 5.55 [(0.08)| 5.04 |(0.08)| 0.51 | (0.11)| 3.24 | (0.08) | 2.84 |(0.07) | 0.40 |(0.08)
Israel 74.0 | (1.1) | 61.5 | (1.7) | 12.5 | (2.0) | 3.96 | (0.08) | 3.08 |(0.08) | 0.88 |(0.10)| 2.51 |(0.06)| 2.02 |(0.06)| 0.48 | (0.07)
Jordan 59.1 | (2.0) | 50.1 | (2.1) 9.0 | (2.1) | 5.18 |(0.08)| 4.16 [(0.12) | 1.03 | (0.11)| 3.27 |(0.06) | 2.72 |(0.08) | 0.55 |(0.09)
Kyrgyzstan 703 | (1.2) | 643 | (1.4) | 6.0 | (1.7) | 471 |(0.07) | 4.26 |(0.10)| 0.45 |(0.10)| 2.09 |(0.05)| 1.81 |(0.11)| 0.28 |(0.11)
Latvia 79.7 | (0.8) | 75.9 | (1.4) 3.8 (1.5) | 6.75 |(0.05)| 6.28 |(0.09) | 0.47 |(0.09) | 2.91 |(0.06)| 2.54 |(0.08) | 0.37 |(0.08)
Lithuania a a a a a a 4.90 |(0.05) | 4.32 |(0.07)| 0.59 |(0.08) | 2.75 |(0.04)| 2.43 |(0.05) | 0.32 |(0.05)
Macao-China 46.8 | (1.1) | 35.9 | (1.2) | 11.0 | (1.8) | 3.46 |(0.06)| 2.78 |(0.08)| 0.68 |(0.11) | 3.58 [(0.03) | 3.38 |(0.06) | 0.19 |(0.07)
Montenegro 843 | (0.7) | 78.9 | (1.1) | 5.4 | (1.4) | 6.24 |(0.04)| 5.73 |(0.07)| 0.51 |(0.08) | 2.89 |(0.05) | 2.35 |(0.06) | 0.53 |(0.08)
Romania 382 | (1.3) | 425 | (1.9) | -43 | (2.3) | 3.04 |(0.70) | 3.19 [(0.19) | -0.15 | (0.18) | 2.34 |(0.07) | 1.86 |(0.08) | 0.48 |(0.08)
Russian Federation 3.7 (1.1) | 2.6 (0.8) 1.1 (0.7) | 5.99 |(0.02) | 5.91 [(0.03) | 0.08 |(0.03)| 3.60 |(0.06) | 3.26 |(0.09) | 0.34 |(0.07)
Serbia a a a a a a 4.85 |(0.04) | 4.81 [(0.06) | 0.03 |(0.07)| 2.92 |(0.06) | 2.38 |(0.06) | 0.54 |(0.07)
Slovenia 64.9 | (0.8) | 70.1 | (1.6) | -5.3 | (1.6) | 6.40 |(0.02) | 5.90 |(0.05) | 0.50 |(0.06)| 2.95 |(0.03) | 2.21 |(0.05) | 0.73 |(0.06)
Chinese Taipei 46.5 | (1.2) | 37.2 | (1.5) | 9.3 | (1.9) | 4.48 |(0.07)| 3.82 |(0.08)| 0.67 |(0.06) | 3.00 |(0.05)| 2.43 |(0.07)| 0.58 |(0.07)
Thailand 93.0 | (0.5) | 88.1 | (1.3) | 4.9 (1.4) | 4.55 |(0.08) | 4.15 |(0.10) | 0.40 |(0.12) | 3.73 |(0.04) | 3.52 |(0.04) | 0.21 |(0.05)
Tunisia 74.6 | (1.2) | 68.3 | (1.4) 6.3 (2.0) | 3.83 |(0.06) | 3.40 [(0.09) | 0.43 |(0.10) | 2.63 |(0.05) | 2.30 |(0.06) | 0.33 |(0.07)
Uruguay 49.4 | (1.2) | 393 | (1.4) | 10.2 | (1.9) | 4.03 |(0.08) | 2.65 [(0.09) | 1.38 [(0.10) | 2.49 |(0.05) | 1.98 |(0.06) | 0.51 |(0.07)

Note: * the number of additional courses was calculated treating missing values as zeroes.

a - The category does not apply in the country concerned. Data are therefore missing.
v - There is no variation in this indicator in this country.
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ANNEX A3

Courses and hours, overall performance effect and differential effect for

Table A3.2b disadvantaged students
Number of attended compulsory courses
Students who attended general science in general science, physics, biology and | Number of hours report spendi
compulsory courses this or last year chemistry* in regular lessons at school Iearmng science
Average association | Differential effect | Average association | Differential effect | Average association | Differential effect
with performance for| for disadvantaged |with performance for| for disadvantaged |with performance for| for disadvantaged
al ! lents all stud all students studel

Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.

8 Australia 65.6 (2.9) 4.8 (5.6) 6.5 0.4) 1.7 0.9 14.4 0.5) 0.1 (1.0
8 Austria a a a a 7.0 (1.2) -1.8 (2.0) 11.4 (0.9) 2.6 (1.4)
Belgium 5.7 (2.9 9.2 4.7) 8.3 (0.6) 3.8 0.8) 11.3 0.6) 1.6 (1.1
Canada 58.4 (3.4) -10.8 (6.8) 1.1 0.4) 3.3 (0.9) 9.3 0.5) -0.3 0.8)
Czech Republic 1.2 (3.4) -0.5 (6.4) 6.7 (1.2) 0.8 (1.6) 14.3 (0.8) -1.1 (1.7)
Denmark 5.1 (4.2) -8.7 (7.4) 9.4 (1.0) -0.0 (1.5) 11.8 (1.2) 0.0 (2.2)
Finland 24.7 (4.7) 18.1 (8.3) 7.4 (0.9) 4.0 (1.7) 14.1 (0.8) 0.8 (1.6)
France a a a a 129 (1.1) 0.4 (1.8) 14.4 (0.9) -1.3 (1.7)
Germany 20.5 (2.8) -1.9 4.7) 5.4 (0.6) -1.1 (1.0) 9.4 0.6) -1.4 (1.4)
Greece a a a a 104 (0.8) -2.7 (1.3) 15.1 0.9) -3.0 (1.6)
Hungary a a a a 5.8 (1.3) -1.1 (2.0 9.4 (1.0 -1.0 (1.7)
Iceland 65.7 6.7) -20.4 (13.3) 8.2 0.7) -2.3 (1.4) 10.3 (1.2) 0.5 (2.3)
Ireland 143 (3.4) 10.6 (6.2) 13.5 2.2) 8.4 4.3) 10.5 (1.0 0.8 (1.9
Italy -1.6 (3.0) 10.0 (4.6) 3.0 (0.8) 2.0 (1.1) 9.6 0.7) 1.3 (1.1)
Japan Y v Y v 8.8 (1.9 2.5 2.7) 9.6 (1.5) 1.5 2.7)
Korea 57.8 (8.6) 22.6 (17.4) 32.2 (4.0) 3.2 (7.3) 9.1 (1.3) 3.4 (2.0)
Luxembourg a a a a 3.1 (0.5) 1.8 (1.1) 7.5 0.7) 2.0 (1.7)
Mexico 7.6 (1.9 -8.0 (3.9 3.2 0.4) -0.6 (0.9) 2.2 0.4) -1.5 0.9
Netherlands 21.6 (2.8) 13.2 (5.7) 8.1 0.8) 23 (1.3) 11.4 (0.7) 2.7 (1.5)
New Zealand 61.5 (7.4) 28.9 (11.0) 2.6 0.6) 2.8 (1.1 18.4 0.9 -0.8 (1.7)
Norway v v v \ v v v \% 10.4 (1.3) 0.9 (3.3)
Poland a a a a v v v v 12.4 (0.8) 0.3 (1.6)
Portugal 244 (5.9) -5.4 (9.5) 1.5 (0.5) 0.2 (1.1) 6.8 (0.5) -2.6 (1.2)
Slovak Republic a a a a 13.7 (1.1) -1.3 (1.8) 14.5 (0.9) 1.9 (1.4)
Spain -10.3 (3.2) 11.6 (6.8) 29 (0.5) 2.4 0.9 11.0 0.6) -0.3 (1.2)
Sweden 31.0 (3.3) 5.2 (5.8) 5.7 (0.5) 0.4 (0.8) 12.0 (1.4) 4.6 (2.7)
Switzerland 34.1 (3.0 5.0 (4.8) 8.8 0.5) 0.1 0.9 13.4 0.7) -1.6 (1.3)
Turkey 13.5 (3.5) 2.3 (6.1) 5.6 (0.6) -0.4 (1.3) 9.3 (0.6) -1.9 (1.1)
United Kingdom 35.2 (3.4) 15.9 (7.2) 8.5 0.7) 2.3 (1.5) 21.6 (1.0 2.3 (1.6)
United States 15.4 (5.4) 26.6 (8.1) -0.5 (1.1) 4.1 (1.8) 129 (0.9) -0.6 (1.7)
OECD average 26.2 (1.0 6.1 1.7) 7.5 (0.2) 1.2 (0.4) 11.6 (0.2) 0.2 (0.3)
g Argentina -13.1 (4.5) 8.8 (10.5) -1.6 0.9 0.7 (1.8) 9.9 (1.0 3.2 (2.3)
-‘-'f Azerbaijan a a a a 5.3 (0.6) 0.9 (1.3) 5.6 (0.7) -1.3 (1.1)
£ Brazil -8.5 4.2) =165 (10.4) 1.4 (0.8) -3.3 (1.9 1.1 0.9 =156 (1.6)
Bulgaria a a a a 8.9 (1.0 1.1 (1.9 10.5 (0.9) -0.8 (1.9)
Chile 15.2 (2.5) -0.3 (5.4) 53 0.4) -0.6 (0.6) 8.9 (0.7) 0.2 (1.5)
Colombia -2.3 (4.3) -3.1 (8.8) -0.2 (1.1 -0.8 (1.6) 5.7 0.9 -1.7 (1.9
Croatia a a a a 16.7 (0.9) -2.0 (1.5) 8.9 0.9 0.4 (1.2)
Estonia 6.1 (2.8) -0.3 (6.5) 6.0 0.7) -1.2 (1.2) 13.3 0.8) -2.8 (1.7)
Hong Kong-China 6.4 (3.9) 12.5 (6.4) 9.5 0.8) -1.4 (1.3) 10.6 0.6) 0.4 (1.1
Indonesia 9.3 (2.6) -1.2 (6.2) 2.6 0.4) -0.0 (0.8) 8.5 (1.0) -3.2 (1.3)
Israel 26.4 (4.0) -20.2 (7.7) 8.9 0.8) -4.0 (1.6) 14.8 (1.0 -2.5 (1.9
Jordan 4.4 (3.4) 7.0 (5.2) 6.3 (0.5) -1.5 (0.9) 9.6 (0.6) -4.5 (1.5)
Kyrgyzstan 10.6 (3.0) -8.1 (4.6) 5.6 (0.6) -2.4 (1.0 7.6 0.7) -3.7 (1.2)
Latvia 22.2 (3.7) 1.2 (7.5) 12.3 (0.8) -1.6 (1.6) 11.0 (0.6) 1.9 (1.9)
Lithuania a a a a 12.0 0.5) -0.7 (1.0 12.0 0.7) -0.5 (1.5)
Macao-China 21.4 (2.9) 3.9 (4.8) 5.7 0.4) -0.6 0.8) 9.2 0.5) -2.9 (1.2)
Montenegro 24.2 (3.0 0.2 (5.9 9.9 0.5) -0.6 (1.0 9.6 0.6) -2.3 (1.3)
Romania -1.6 (3.2) -1.9 4.7) 3.0 0.6) 1.4 (1.0 8.9 0.8) -2.8 2.1
Russian Federation 4.4 (6.9) 12.0 (14.8) 3.4 2.2) 1.3 (3.4) 10.1 (0.8) 0.9 (1.2)
Serbia a a a a 4.5 0.7) 0.7 (1.4) 10.6 (0.8) -2.1 (1.6)
Slovenia -21.6 2.9 0.3 (7.1) 5.6 0.7) 3.5 (1.6) 10.4 0.7) -0.4 (1.3)
Chinese Taipei 16.4 (3.1) 9.2 (5.5) 4.7 0.6) 0.2 0.9 13.8 0.7) 2.0 (1.4)
Thailand 29.3 (3.2) -5.1 (6.0 1.9 0.5) -0.5 (1.0 15.7 (1.0 2.2 (1.7)
Tunisia 5.3 (2.6) -8.6 (5.1) 2.3 (0.5) -1.8 (1.0) 5.6 (0.7) -1.1 (1.3)
Uruguay 19.1 (2.5) -12.1 (6.6) 5.7 0.4) -1.8 (1.0 7.9 0.7) -1.0 (1.5)

Note: * the number of additional courses was calculated treating missing values as zeroes.
a - The category does not apply in the country concerned. Data are therefore missing.
v - There is no variation in this indicator in this country.
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121 Learning environment at school among disadvantaged and non-disadvantaged
Table A3.3a students
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Share of students in schools which compet: Share of students in schools which select
Share of students in private schools for students students based on academic record
Non- Non- Non-
disadvantaged Disadvantaged disadvantaged Disadvantaged disadvantaged|Disadvantaged

students students Difference students students Difference students students Difference

% S.E. % S.E. | Dif. | S.E. % S.E. % S.E. | Dif. | S.E. % S.E. % S.E. | Dif. | S.E.
8 Australia w w w w w wl| 947| (1.00| 915| (1.7)| 33| (1.2)| 96| (19| 90| 2.0| 0.6/ (1.8)
5 Austria 10.0| (2.1) 8.1 (3.0 19| (2.2)| 69.0| (3.5)| 54.8| (4.3)| 14.2| (3.3)| 71.9| (2.4)| 521 (2.5)| 19.8| (2.8)
Belgium w w w w w w| 906 | (2.1)] 90.7 | (24)| -0.1| 2.00| 256| (2.7)| 259| (3.1)| -0.2| (2.5
Canada 9.5| (0.8 3.2 (0.5 63| (0.8)| 782 | (2.4)| 74.0| (2.5 42| (1.6)| 12.7| (1.4 6.4 | (1.0) 6.4 | (1.1)
Czech Republic 72| (2.9) 54| (2.6) 1.8| (1.8)| 87.4| (2.4)| 829 | (3.1) 45| (20| 456 | (3.4)| 354 | (3.8)| 10.2| (3.0
Denmark 26.0| (3.3)| 20.5| (3.2) 55| (24)]| 76.6| (3.5 | 79.2| (3.3)| -2.6| (2.1) 42| (1.7) 3.5 (1.5 0.7 | (1.1)
Finland 35| (1.4) 1.9 (1.0 1.6 | (1.0)| 59.3| (4.00| 49.5| (3.4) 9.8 | (2.0) 50| (2.3) 28| (1.3) 23| (1.6)
France w w w w w w w w w w w w w w w w w w
Germany 7.0 (2.2) 35 (1.2) 3.5 | (1.5)| 85.1| (2.5)| 78.1| (3.5) 7.0 | (2.5)| 42.7 | (4.0)| 30.7 | (4.00| 12.0| (2.9)
Greece 76| (1.8)| 03| (02)| 7.4| (1.7)| 62.6| (3.7)| 540| (3.9)| 87| (3.4)| 64| (25| 07| (05| 57| (2.3)
Hungary 19.9 | 4.2) 8.8| (2.5 | 11.1| (3.8)| 77.0| (3.9)| 73.1| (4.2) 39| (3.6)| 71.9| (4.0)| 49.8| (4.7)| 22.2| (4.2)
Iceland 14| (0.1 05| (0.2) 1.0| (0.3)] 283 | (0.5)| 26.6| (0.9 1.7 (1.4) 0.8 | (0.1) 1.8] (0.3)| -1.1] (0.4)
Ireland 669 | (1.4)| 48.6| (2.2)| 183 | (2.5 | 84.7| (2.7)| 81.1| (3.0) 3.6| (1.8 25| (1.2) 27| (1.4 -0.2| (0.8)
Italy 4.2 (0.8) 3.2 (0.9 1.0 (0.8)| 81.3| (2.5)| 79.8| (2.7) 1.5] (1.5) 6.6 (1.5) 79| (2.6)| -1.3] (2.0)
Japan 345 (1.1)]| 242| (2.7)| 104 | (2.5 | 90.2| (2.3)| 883 | (3.1)| 19| (2.7)| 86.1| (2.7)| 86.9| (3.00| -0.7| (2.6)
Korea 44.4| (3.8)| 50.2| (5.1)| -5.7| (3.8)| 81.7| (3.4)| 89.7| (25| -8.0| (23)| 56.4| (4.2)| 643 | (48| -7.8| (3.9
Luxembourg 13.9| (0.4)| 15.6| (0.8)| -1.7| (1.2)| 68.1| (0.5)| 64.2| (0.9 | 3.9| (1.3)| 39.0| (0.6)| 46.9| (1.1)| -7.9| (1.7)
Mexico 209 (2.7) 3.1 (1.3)| 17.8| (2.4)| 88.0| (1.4)| 76.8| (4.0)| 11.2| (3.6)| 43.1| (2.6)| 28.0| (4.2)| 15.1| (3.4)
Netherlands 67.2| (4.1)| 68.9| (5.5 | -1.7| (3.,5)| 90.9| (2.00| 87.0| (2.8)| 3.9| (1.9 | 66.5| (3.8)| 63.0| (4.8)| 3.6| (2.9
New Zealand 8.0| (0.5 15| (0.4) 6.5| (0.6)| 88.8| (2.2)| 90.1| (24)| -1.4| (2.0| 104 (2.1) 73| (2.3) 32| (1.4
Norway 24| (1.2) 1.1 (05| 14| (09| 372| (3.8)| 283 | 3.8)| 89| (2.7)| 0.0| (0.0)| 0.0| (0.0)| 0.0| (0.0)
Poland 22| (0.2) 0.3| (0.1) 19| (0.2)| 71.5| 3.3)| 51.4| (4.6)| 20.1| (3.3)| 158 (3.0) 8.7 | (1.8) 71| (2.3)
Portugal 11.2 (1.4) 8.0 (1.3) 3.2| (09| 76.8| (3.8)| 64.8| (4.8 | 12.0| (3.3) 6.8 (2.2) 6.6 | (2.6) 0.2 (2.3)
Slovak Republic 9.0 2.1)| 51| (1.8)| 40| (1.6)| 942 | (1.6)| 86.0| (3.7)| 82| (29| 49.0| (2.4)| 41.4| (3.8)| 7.6| (3.0
Spain 434 (1.2)| 19.6| (1.5)| 23.8| (2.00| 823 | (2.2)| 74.8| (3.0 75| (2.4 4.0| (1.4) 1.0| (0.6) 3.0| (1.7)
Sweden 103| (0.8)| 47| (1.1)| 5.6| (09| 66.9| (3.6)| 55.0| 4.1)| 11.9| (1.7)| 2.5| (1.0)| 0.6| (0.3)| 1.9 (1.0
Switzerland 6.3 | (0.7) 26| (0.7) 3.7 | (0.7)| 442 | (2.9 | 363 | (3.0 79| (2.6)| 52.6| (2.7)| 484 | (2.9 42| (2.3)
Turkey 3.2 (2.0) 0.6 (0.6) 25| (1.8)| 73.7| (3.8)| 57.7| (49)| 16.0| (3.4)| 33.8| (4.0)| 19.6| (3.00| 14.2| (3.0)
United Kingdom 10.5| (0.8)| 2.0| (09)| 84| (08)| 91.6| (1.6)| 93.6| (1.3)| -2.0| (09| 13.5| (1.8)| 2.6| (0.5 | 109 | (1.6)
United States 104 | (1.3) 2.7 (0.9 77| (1.2)| 754 3.2)| 71.4| (3.9 39| (3.4 9.1 (2.1 5.7 (1.9 3.4 (1.9
OECD average 171 | (0.4)| 11.6| (04)| 54| (04)| 757| (0.5 | 70.0| (0.6)| 5.7| (0.5)| 27.4| (0.5)| 22.7| (0.5 | 4.6| (0.4
£ Argentina 44.1| 4.5)| 148| (2.6)| 293 | (42)| 86.7| (2.6)| 683 | (5.1)| 184 | (3.4)| 90| 2.7)| 34| (1.7)| 5.6| (2.6)
-E Azerbaijan 1.4 (0.6) 0.0| (0.0) 14| (0.6) m m m m m m| 179 (3.3)| 159| (3.8) 2.0| 3.5
£ Brazil 20.0 | (1.6) 0.7 (0.2)| 19.2| (1.5)| 733 | (2.5)| 55.2| (3.2)| 18.2| (3.0) 8.8| (1.8) 6.5| (2.4) 23| (2.6)
Bulgaria m m m m m m| 885 | (3.0)| 77.8| (4.7)| 10.7| (3.9)| 899| (2.3)| 72.0| (4.00| 18.0| (3.0)
Chile 65.4| (2.0| 385| (4.4 | 27.0| (43)| 859| (2.7)| 709 | (5.8)| 15.0| (4.8)| 38.0| (3.9 | 21.9| (4.8)| 16.1| (4.5
Colombia 252 (3.2)| 71| (23)| 18.1| (2.8)| 79.0| 4.3)| 695| (7.2)| 95| (49| 23.7| 3.9 11.8| 2.7)| 11.9| (3.0)
Croatia 20| (1.4 0.2| (0.1) 1.8 (1.3)| 78.1| (3.5)| 74.8| (4.0 34| (2.5 ] 93.1| (1.7)| 85.5| (2.9 7.6 | (2.3)
Estonia 25] (1.2)| 09| (0.5 16| (09| 80.5| (2.5)| 749| (3.3)| 5.6| (2.2)| 49.9| (3.5)| 33.1| (3.6)| 16.8| (2.4)
Hong Kong-China 91.7| (0.6)| 94.2| (1.1)| -2.5| (1.6)| 98.4| (1.1)| 99.4| (0.6)| -1.0| (0.9)| 84.1| (3.4)| 80.4| (3.5 3.6| (2.6)
Indonesia 372 3.7)| 453 | (3.9 | -81| (3.2)| 959 (1.5 | 92.6 | (2.0 33] (1.8)| 68.3 | (4.6)| 520| (4.8)| 16.3| (3.9)
Israel 325 | (4.0)| 26.8| (4.0 57| (3.1)]| 82.0| (3.5 | 843 | (3.6)| -2.3| (3.3)| 38.0| (49| 31.0| (4.8 7.0| (3.9
Jordan 245 (2.2)| 111 (1.00| 13.5| (2.3)| 58.4| (4.1)| 50.6 | (4.3) 78| (2.7)] 295 (3.8)| 22.0| (3.7) 7.6 | (3.5
Kyrgyzstan 22 (.| 01| (01)| 21| (1.0)| 65.7| (29| 63.3| 3.5 | 24| (25| 229| 3.3)| 223 | 3.8 | 07| (2.7)
Latvia 0.0| (0.0) 0.0 (0.0 0.0| (0.0)| 96.3| (1.6)| 95.1| (2.0 1.2 (1.7)| 21.2| (2.8)| 103 | (1.9 | 109 | (1.7)
Lithuania 1.1 (1.1)| 0.0] (0.0 1.1 (1. | 761 3.1)| 65.7| 3.7)| 10.4| (3.3)| 145| (3.00| 43| (1.2)| 10.1| (2.4
Macao-China 9791 (0.2)| 92.9| (0.3) 5.0| (05| 88.4| (0.3)| 91.3| (0.5 | -3.0| (0.8)| 66.0| (0.5)| 67.2| (1.0)| -1.3| (1.5
Montenegro 03] (0.00| 00| (0.00| 03| (0.00| 99.1| (0.1)| 97.2| (0.4 | 19| (05| 69.7| (0.6)| 61.1| (1.1)| 85| (1.7)
Romania 0.0 | (0.0) 0.0| (0.0) 0.0| (0.0)| 57.9| (6.0)| 48.5| (5.4 94| (44)| 649 | (4.1)| 55.0| (5.5 9.9 | 4.1
Russian Federation 0.0 | (0.0) 0.0 (0.0 00| (0.0)| 67.8| (4.4)| 684 | (4.7)| -0.5| (3.00| 11.7| (2.6) 9.2 | (1.7) 25| (2.2)
Serbia 0.6 | (0.6) 0.7 (0.7)| -0.1] (0.1)| 73.4| (3.7)| 71.8| (4.3) 1.7 3.2)| 93.4| (1.8)| 87.2| (3.2) 6.1 (2.2)
Slovenia 3.2 (0.1) 0.6 (0.2) 26| (03)| 57.3| (0.5)| 42.5| (1.3)| 149 | (1.4)| 43.8| (0.6)| 26.8| (1.2)| 17.0| (1.7)
Chinese Taipei 350 (1.9 | 355| (44)| -05| (3.7)| 942 | (2.0)| 92.7| (2.7) 15| (1.9)| 57.9| (2.9)| 42.4| (4.4)| 155| (3.5
Thailand 19.4| (0.9)| 10.7| (2.0) 87| (25| 88.8| (29| 87.3| (3.4 15| (2.4)| 46.7| (43)| 371 (5.0) 9.6 | (4.6)
Tunisia 29| (1.2) 1.1 0.5) 18| (09)| 53.8| (54)| 459 | (5.7) 79| (45| 22.6| (3.8)| 25.6| (4.8)| -3.1| (4.2)
Uruguay 219 (1.1) 13| (03)| 20.6| (1.1)| 54.9| (2.6)| 343 | (3.9 | 20.5| (2.7) 9.4 (1.9 8.3 | (2.1) 1.1 2.3)

Note:

m - Data are not available. These data were collected but subsequently removed from the publication for technical reasons.

w - Data have been withdrawn at the request of the country concerned.
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| ANNEX A3

[rn20] Learning environment at school among disadvantaged and non-disadvantaged
Table A3.3a students

Index of school activities to promote the learning of science Index of the quality of school educational resources
Non-disadvantaged Disadvantaged Non-disadvantaged Disadvantaged
students students Difference students students Difference
Mean S.E. Mean S.E. Dif. S.E. Mean S.E. Mean S.E. Dif. S.E.
8 Australia 0.44 (0.04) 0.34 (0.04) 0.10 (0.03) 0.51 (0.05) 0.20 (0.06) 0.32 (0.05)
8 Austria -0.25 (0.08) -0.65 (0.07) 0.41 (0.06) 0.38 (0.09) 0.33 0.10) 0.05 (0.08)
Belgium -0.17 (0.05) -0.33 (0.07) 0.15 (0.04) -0.04 (0.06) -0.02 (0.07) -0.02 (0.05)
Canada 0.44 (0.04) 0.36 (0.04) 0.09 (0.03) 0.11 (0.06) 0.03 (0.05) 0.08 (0.04)
Czech Republic 0.53 (0.07) 0.31 (0.07) 0.21 (0.05) -0.04 (0.07) -0.14 (0.07) 0.10 (0.05)
Denmark -0.81 (0.07) -0.86 (0.07) 0.05 (0.04) -0.06 (0.06) -0.14 (0.07) 0.08 (0.05)
Finland -0.58 (0.05) -0.64 (0.07) 0.06 (0.04) -0.23 (0.07) -0.23 (0.05) 0.00 (0.05)
France w w w w w w w w w w w w
Germany 0.02 (0.05) -0.34 (0.06) 0.36 (0.05) 0.12 (0.08) 0.07 (0.08) 0.05 (0.06)
Greece -0.34 (0.07) -0.58 (0.07) 0.24 (0.06) 0.04 (0.09) -0.15 (0.07) 0.18 (0.07)
Hungary 0.70 (0.06) 0.46 (0.07) 0.24 (0.06) 0.22 (0.07) 0.15 (0.08) 0.08 (0.07)
Iceland -0.69 0.01) -0.74 (0.02) 0.05 (0.02) 0.24 0.01) 0.12 (0.02) 0.12 (0.03)
Ireland 0.16 (0.08) 0.04 (0.08) 0.12 (0.06) -0.32 (0.08) -0.32 (0.08) -0.00 (0.06)
Italy 0.08 (0.04) -0.14 (0.05) 0.23 (0.04) 0.23 (0.05) 0.09 (0.06) 0.14 (0.04)
Japan -1.07 (0.08) -1.31 (0.08) 0.24 (0.06) 0.50 (0.07) 0.34 (0.08) 0.17 (0.06)
Korea 0.63 (0.07) 0.37 (0.09) 0.27 (0.06) -0.19 (0.07) -0.19 (0.09) -0.00 (0.07)
Luxembourg 0.27 (0.01) -0.08 (0.02) 0.35 (0.03) 0.25 (0.01) 0.28 (0.02) -0.03 (0.03)
Mexico 0.12 (0.04) -0.32 (0.06) 0.45 (0.06) -0.66 (0.06) -1.25 (0.06) 0.58 (0.06)
Netherlands -0.41 (0.08) -0.70 (0.09) 0.29 (0.05) 0.27 (0.07) 0.24 (0.08) 0.02 (0.06)
New Zealand 0.54 (0.06) 0.44 (0.07) 0.10 (0.06) 0.37 (0.06) 0.19 (0.08) 0.17 (0.06)
Norway -0.48 (0.05) -0.53 (0.06) 0.06 (0.05) -0.42 (0.05) -0.46 (0.05) 0.03 (0.03)
Poland 0.64 (0.05) 0.46 (0.05) 0.18 (0.04) -0.07 0.07) -0.13 (0.07) 0.06 (0.05)
Portugal 0.65 (0.06) 0.68 (0.09) -0.03 (0.07) -0.38 (0.06) -0.39 (0.07) 0.01 (0.05)
Slovak Republic 0.76 (0.06) 0.58 (0.06) 0.18 (0.05) -0.57 (0.05) -0.50 (0.07) -0.07 (0.06)
Spain 0.23 (0.07) 0.13 (0.07) 0.10 (0.05) 0.04 (0.06) -0.13 (0.07) 0.16 (0.05)
Sweden -0.47 (0.07) -0.52 (0.09) 0.05 (0.05) 0.09 (0.07) -0.04 (0.07) 0.13 (0.05)
Switzerland -0.19 (0.04) -0.37 (0.04) 0.17 (0.03) 0.70 (0.07) 0.62 (0.07) 0.08 (0.05)
Turkey -0.03 (0.09) -0.41 0.10) 0.38 (0.09) -0.80 (0.10) -0.91 (0.07) 0.11 (0.06)
United Kingdom 0.44 (0.06) 0.36 (0.07) 0.07 (0.05) 0.34 (0.09) 0.12 (0.08) 0.22 (0.07)
United States 0.49 (0.08) 0.44 0.11) 0.05 (0.09) 0.32 (0.08) 0.22 0.11) 0.10 (0.09)
OECD average 0.06 (0.01) -0.12 0.01) 0.18 (0.01) 0.03 (0.01) -0.07 0.01) 0.10 (0.01)
g Argentina 0.13 (0.08) 0.07 (0.08) 0.06 (0.09) -0.38 (0.10) -0.87 (0.09) 0.49 0.10)
-E Azerbaijan 0.34 (0.08) 0.13 (0.08) 0.21 (0.07) -1.32 (0.05) -1.47 (0.07) 0.16 (0.06)
£ Brazil 0.29 (0.04) 0.15 (0.05) 0.14 (0.05) -0.71 (0.07) -1.49 (0.06) 0.78 (0.07)
Bulgaria 0.15 (0.07) -0.24 (0.08) 0.39 (0.08) -0.55 (0.06) -0.64 (0.07) 0.09 (0.06)
Chile -0.12 0.11) -0.57 (0.18) 0.45 (0.15) -0.47 (0.08) -0.95 (0.14) 0.48 0.12)
Colombia 0.89 (0.06) 0.69 0.11) 0.20 (0.08) -1.03 (0.08) -1.46 (0.09) 0.43 (0.07)
Croatia 0.21 (0.08) 0.03 (0.10) 0.19 (0.07) -0.54 (0.06) -0.59 (0.07) 0.05 (0.06)
Estonia 0.92 (0.04) 0.85 (0.05) 0.07 (0.03) -0.27 (0.05) -0.31 (0.05) 0.04 (0.04)
Hong Kong-China 0.93 (0.06) 0.89 (0.07) 0.04 (0.05) 0.37 (0.08) 0.30 (0.09) 0.07 (0.06)
Indonesia 0.08 (0.10) -0.28 0.11) 0.36 (0.10) -1.46 (0.10) -1.95 0.11) 0.49 (0.12)
Israel 0.19 (0.10) 0.24 (0.09) -0.05 (0.08) 0.11 (0.09) -0.02 0.11) 0.13 (0.07)
Jordan 0.91 (0.08) 0.81 (0.07) 0.10 (0.05) -0.63 (0.08) -0.95 (0.09) 0.33 (0.07)
Kyrgyzstan 0.79 (0.05) 0.69 (0.07) 0.09 (0.04) -2.23 (0.07) -2.48 (0.07) 0.25 (0.06)
Latvia 0.20 (0.03) 0.18 (0.04) 0.02 (0.04) -0.53 (0.05) -0.54 (0.06) 0.00 (0.04)
Lithuania 1.24 (0.04) 1.09 (0.05) 0.15 (0.03) -0.37 (0.05) -0.42 (0.05) 0.05 (0.04)
Macao-China 0.44 0.01) 0.47 (0.01) -0.03 (0.02) 0.05 (0.01) 0.09 (0.01) -0.04 (0.02)
Montenegro 0.36 (0.01) 0.31 (0.02) 0.05 (0.04) -1.28 (0.01) -1.22 (0.02) -0.06 (0.03)
Romania 0.86 (0.09) 0.60 (0.09) 0.25 (0.06) -0.67 (0.07) -0.90 (0.09) 0.24 (0.08)
Russian Federation 1.22 (0.05) 1.14 (0.05) 0.08 (0.04) -1.13 (0.05) -1.28 (0.05) 0.15 (0.06)
Serbia 0.40 (0.08) 0.13 (0.09) 0.27 (0.07) -0.70 (0.06) -0.67 (0.05) -0.03 (0.05)
Slovenia 1.21 (0.01) 1.03 (0.02) 0.17 (0.02) 0.22 (0.01) 0.21 (0.03) 0.02 (0.03)
Chinese Taipei 0.87 (0.05) 0.56 (0.09) 0.30 (0.07) 0.71 0.10) 0.36 (0.20) 0.35 (0.16)
Thailand 1.36 (0.06) 1.30 (0.06) 0.06 (0.06) -0.46 (0.07) -1.09 (0.08) 0.63 (0.08)
Tunisia 0.40 (0.08) 0.29 0.12) 0.11 0.11) -0.67 (0.06) -0.73 (0.07) 0.06 (0.06)
Uruguay 0.00 (0.05) -0.04 (0.07) 0.04 (0.06) -0.51 (0.07) -1.13 (0.09) 0.62 (0.08)

Note:
m - Data are not available. These data were collected but subsequently removed from the publication for technical reasons.
w - Data have been withdrawn at the request of the country concerned.
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ANNEX A3

[Part 172] Learr_\ing environment at school, overall performance effect and differential effect
Table A3.3b for disadvantaged students

Students in schools which compete for Students in schools wchich select based on
Students in private schools students academic record
Average association | Differential effect | Average association | Differential effect | Average association
with performance for| for disadvantaged |with performance for| for disadvantaged |with performance for | Differential effect for
a | | all students students a | disad  stud
Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
8 Australia % w w w -3.8 (6.3) -2.4 (7.2) 13.1 9.6) c c
5 Austria -0.0 (10.5) [« [« 10.3 6.9 0.9 (6.4) 46.3 (7.2) 11.3 (7.0
Belgium 1.8 (4.3) w w 1.1 (7.1) -21.0 (8.5) 11.6 (4.5) 1.9 (5.1)
Canada 17.7 (4.8) C C 2.2 (3.6) 5.5 (5.5) 11.5 (8.9) c c
Czech Republic -38.5 (9.4) [¢ [« -3.8 (8.4) -11.8 (8.2) 31.7 9.7) -6.9 (6.7)
Denmark -0.9 (6.8) -4.5 (7.8) -8.1 (4.2) -7.4 8.0 0.5 (8.2) [ [
Finland [« c c [« -1.4 (3.5) -7.7 (5.1) 6.6 (13.3) c c
France w w w w w w w w w w w w
Germany -8.2 (15.7) © © 4.7 (5.5) -1.3 8.1) 12.0 (5.9 1.6 (6.6)
Greece -7.8 (13.7) c c -4.8 6.1) 3.0 (6.7) -8.7 (10.9) c c
Hungary -14.8 (9.8) [ © 0.6 6.3) 10.4 (7.7) 23.0 7.1) 9.8 (6.9)
Iceland c c c c 4.2 3.7) -17.6 (7.4) c c c c
Ireland 4.9 4.7) -8.4 (6.8) -6.7 (5.3) -21.8 (6.2) © © [« c
Italy -34.2 (13.2) [« c 9.7 (7.2) 9.9 (7.3) -3.6 (14.0) [« [«
Japan -57.3 (6.6) -3.4 (8.0) -30.1 (9.8) 8.5 (15.5) 19.5 (11.5) =12.3 (10.6)
Korea -1.5 6.1) -5.6 (8.2) 15.7 (5.7) -17.2 (10.1) 17.2 (5.4) -1.9 (7.3)
Luxembourg -10.0 (3.4) 699 (5.9) -2.3 (2.5) 14.0 (4.7) 8.6 (2.5) 5.1 (5.2)
Mexico -31.5 (5.5) C C -4.1 (4.8) -1.6 (7.1) 15.2 (3.3) -7.4 (6.0)
Netherlands 4.6 (5.7) -1.2 (6.4) -2.3 (12.7) 9.8 (7.4) 9.9 (7.1) -7.5 (5.6)
New Zealand 8.6 (6.0) c c -2.3 (5.6) 2.4 (10.4) 8.9 (6.1) c [
Norway C C c C -1.6 (4.8) 4.9 (7.7) 0.0 0.0 c c
Poland c c c c 3.2 (4.4) -3.3 (5.4) 10.7 6.1) c c
Portugal 71 (6.2) c c 1.6 4.2) -9.1 (5.6) -19.7 (7.4) C C
Slovak Republic -22.1 9.2) c c -6.9 (11.2) 17.6 (16.6) 7.8 (7.5) 0.6 (10.0)
Spain -6.8 (3.5) -1.2 (5.1) -0.5 (3.3) -11.7 (6.3) c c c c
Sweden 12.4 (7.2) C c 4.6 (4.5) -5.1 (9.2) C c c c
Switzerland -50.3 (16.7) [« [ 4.6 4.9 -4.9 (5.6) 18.5 (4.7) -17.8 (5.2)
Turkey [¢ [« [« c 2.4 6.0 2.3 (6.5) 20.8 (6.8) -4.5 (5.8)
United Kingdom 10.3 (12.5) c c -10.0 (6.5) c C 43.4 (12.0) C c
United States 1.5 8.7) C C 0.2 (5.9) -7.6 (8.1) -3.5 (9.5) C C
OECD average -9.3 (1.9) -2.1 (2.6) -0.8 1.2) -2.3 (1.5) 12.0 1.7) -2.1 1.9)
g Argentina 5.2 (7.5) -2.2 (10.1) 14.9 (9.6) -7.6 111 6.7 (8.1) C c
§ Azerbaijan c c c c m m m m 3.9 (6.3) -5.0 (7.3)
€ Brazil -10.8 (8.3) c [« -8.4 (4.0) 5.1 (5.7) 9.8 9.3) c c
Bulgaria m m m m -4.2 (9.8) -9.4 (11.6) -0.6 (8.3) -17.3 (9.6)
Chile -1.4 (5.5) 14.3 (7.4) -2.9 (5.8) -5.8 (7.7) 14.7 (5.4) 2.7 (8.8)
Colombia 0.3 (12.8) c c 5.8 (7.4) -8.3 (8.1) 9.5 (6.6) 10.9 (8.2)
Croatia C C C c -5.2 (7.0) 7.8 (7.0) 23.5 (9.5) -21.0 (9.1)
Estonia ¢ [« c c -2.5 (5.8) -0.5 (8.6) 2.8 (4.0) -3.2 (7.8)
Hong Kong-China -13.0 (6.3) 19.8 (13.4) C C C C 10.2 (9.6) 3.5 (9.3)
Indonesia -15.0 (7.1) 5.6 (6.8) 17.2 (6.1) [« c 13.8 (5.0) -3.8 (5.4)
Israel 6.5 (8.8) -21.8 (8.2) 2.3 (12.3) -4.7 (13.2) 6.0 9.4) -1.9 (10.1)
Jordan 27.7 (7.2) 2.3 (7.6) -3.4 (5.1 2.2 (7.1) -2.3 (5.5) -4.9 (7.6)
Kyrgyzstan c c © c 2.8 (5.6) 5.1 6.3) -2.4 (6.8) 8.1 (7.9
Latvia C c C C 1.7 (13.5) C C -0.1 (6.4) 14.3 (8.0)
Lithuania c c c c -6.7 (5.2) 4.0 (5.8) 23.5 (7.7) c c
Macao-China 25.7 (5.1) -8.2 (11.6) 30.6 (3.3) C C 20.3 (2.2) -7.0 (5.1)
Montenegro C C c C C C c c -1.1 (2.3) 5.7 (5.3)
Romania c [¢ c [ -9.2 (7.5) 3.3 (7.7) 241 (7.5) -18.5 (7.8)
Russian Federation C C C C -1.1 (4.8) -8.9 (6.3) -10.2 9.2) -11.2 (9.5)
Serbia c c c C -18.2 6.7) -2.7 (8.3) 33.9 (10.9) 7.8 (10.5)
Slovenia C C C c 0.0 2.2) -16.5 (5.0) 22.4 (2.8) -0.2 (5.2)
Chinese Taipei -55.8 (4.6) 6.0 (6.3) -12.9 (11.5) c c 25.8 (7.5) 12.2 (6.5)
Thailand -19.7 6.1) 3.1 (10.4) -3.5 (5.8) 8.5 (8.9) -2.1 4.2) -5.7 (5.7)
Tunisia [« [« [« c -2.9 4.7) 9.4 (6.0) 4.4 (6.1) -14.0 (8.5)
Uruguay -21.2 (7.8) c c 1.7 (5.5) 7.7 (6.4) 9.6 (5.4) c ©
Note:

m - Data are not available. These data were collected but subsequently removed from the publication for technical reasons.

w - Data have been withdrawn at the request of the country concerned.

c - There are too few observations to provide reliable estimates (i.e. there are fewer than 30 students or less than 3% of students for this
cell or too few schools for valid inferences).
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[Part 212] Learr_\ing environment at school, overall performance effect and differential effect
Table A3.3b for disadvantaged students

Index of school activities to promote the learning of science Index of the quality of school educational resources
Average association with Differential effect for Average association with Differential effect for
performance for all stud disad ged stud performance for all stud disadvantaged stud
Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
8 Australia 2.9 (2.8) -6.4 (3.7) 1.3 (1.8) -0.1 (2.3)
6 Austria 14.4 (3.4) 4.1 (3.5) -2.9 (2.8) -7.3 2.7)
Belgium 2.8 (2.6) -2.7 (3.0) -0.3 (2.8) 1.3 3.1)
Canada 3.2 (1.8) 1.3 (3.0 -0.3 (1.5) -1.8 (2.2)
Czech Republic 11.9 (4.1) 2.5 (3.3) -2.1 (4.3) -10.6 (4.1)
Denmark 6.8 2.7) -1.0 (3.8) -0.9 (2.6) 8.1 4.1)
Finland -4.4 (2.6) -1.2 (4.2) -2.9 (2.4) -1.4 (3.4)
France w w w w w w w w
Germany 9.8 (2.5) -1.3 (2.8) 3.3 (1.8) -2.9 (3.2)
Greece 10.0 (3.4) 2.9 (3.9) 6.3 (3.5) 2.3 (4.8)
Hungary 7.4 (3.8) -1.9 (4.7) 1.9 (3.0 -4.6 (4.2)
Iceland -8.0 (2.4) -5.8 (4.7) 3.0 (1.6) 7.8 (3.6)
Ireland 1.2 2.1) 0.6 (3.4) 0.5 (2.8) -1.3 (3.1)
Italy -1.6 (2.6) -2.5 3.0 3.4 (2.9) -1.3 (2.2)
Japan 11.2 (3.7) -8.4 (4.1) 2.6 (3.1) 1.1 (4.0)
Korea 6.2 (3.4) 0.5 (3.4) 6.8 (3.5) 3.7 (5.0
Luxembourg -0.4 (1.1) -3.2 (2.8) 1.0 (1.2) 1.3 (2.6)
Mexico 2.4 (1.8) -4.7 (2.6) -0.7 (1.5) 0.2 2.7)
Netherlands 8.1 (4.1) 5.2 (3.2) 5.2 (3.0) 5.8 2.7)
New Zealand 1.3 (3.5) -1.4 (4.8) 3.7 (2.7) -1.9 (4.0)
Norway -2.5 3.1 -7.5 (4.0) -4.7 (3.3) -2.0 (5.9
Poland 7.7 (3.9) 1.2 (5.1) -0.8 (2.0) 1.4 3.1
Portugal 0.7 (1.8) -1.9 (2.6) 1.7 (1.8) -1.5 (2.5)
Slovak Republic 7.8 (3.3) 4.2 (4.4) -0.4 (3.7) 0.8 (3.6)
Spain 1.1 2.4) -1.0 (2.6) 1.2 (1.9 -0.0 2.7)
Sweden 3.2 (2.4) -9.8 (4.2) 1.6 (1.9) -2.1 (3.7)
Switzerland 16.0 (2.9) 7.5 (3.1) 6.8 (2.2) -1.2 (2.4)
Turkey 5.4 (2.9 0.9 (3.6) -1.9 3.1 0.4 (3.2)
United Kingdom -0.8 2.4) 0.9 (3.7) -1.1 (2.4) -1.4 (3.4)
United States -6.6 (2.5) -0.4 (3.2) 1.3 (2.2) -3.8 (3.5)
OECD average 4.0 (0.5) -1.5 0.7) 1.1 (0.5) -0.4 (0.6)
g Argentina 3.5 (3.0) 2.2 (2.8) 5.9 (2.2) -6.0 (3.2)
£ Azerbaijan 7.9 (2.7) 2.0 (3.4) 0.6 (3.9) -2.1 (5.1)
E Brazil 4.0 (2.6) -1.5 (3.6) 6.2 (1.9 -1.7 (3.0
Bulgaria 6.4 (4.5) -0.8 (4.6) -2.9 (4.6) 0.3 (6.3)
Chile 2.8 (2.2) -3.1 3.1 1.8 (2.5) 1.4 (3.9
Colombia 2.1 (3.6) 1.2 (4.6) -0.4 (3.0 0.4 (3.5)
Croatia 8.0 (2.2) -1.1 (2.8) -0.4 (5.6) 0.2 (6.0)
Estonia 1.1 (4.3) 8.0 6.1) -1.6 (4.0) -3.9 (4.5)
Hong Kong-China 1.4 (6.0) -5.3 (4.9) 1.7 (3.5) 23 (3.0)
Indonesia 10.4 (3.7) -3.7 (2.8) 2.9 (2.4) -3.1 (2.2)
Israel 6.7 (3.6) -7.0 4.2) 2.1 (2.9) -10.7 (3.3)
Jordan 2.3 (3.3) 3.4 (3.2) -3.0 (2.8) 3.3 (3.6)
Kyrgyzstan 4.2 (3.7) 2.1 (4.9) -4.7 (2.9) 1.1 (4.1)
Latvia 3.6 4.9 -6.2 8.7) -1.7 (3.5) 1.5 4.9
Lithuania 0.1 (4.0) -7.8 (4.6) 4.8 (3.2) -5.0 (4.2)
Macao-China 8.8 (1.5) 0.2 (3.3) 2.2 (1.3) -12.3 (3.4)
Montenegro -8.7 (1.2) -0.6 (2.5) 4.9 0.9 -0.9 (2.5)
Romania 10.3 (5.0 2.1 (5.3) 2.2 (3.5) 0.8 (4.4)
Russian Federation 9.8 (4.2) 5.9 (4.5) -1.2 (2.5) -3.0 (4.0)
Serbia 6.7 (3.5) 0.9 (4.1) 6.3 (4.3) 5.7 (5.6)
Slovenia 5.1 (1.5) 0.2 (3.1) -0.3 (1.5) -6.3 (3.3)
Chinese Taipei 13.5 (5.1) -2.2 (3.5) -4.1 2.1) -1.4 (2.2)
Thailand 8.2 (3.4) -8.9 (4.8) 0.9 (1.7) 1.5 (2.9)
Tunisia 3.3 (2.0 -5.3 (2.8) -1.9 (2.7) 2.3 (4.1)
Uruguay 1.9 (1.6) -1.8 (2.6) -1.8 2.1) -1.7 (2.5)
Note:

m - Data are not available. These data were collected but subsequently removed from the publication for technical reasons.

w - Data have been withdrawn at the request of the country concerned.

c - There are too few observations to provide reliable estimates (i.e. there are fewer than 30 students or less than 3% of students for this
cell or too few schools for valid inferences).
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ANNEX A4: CONCLUSIONS AND POLICY IMPLICATIONS

Missing data analysis and agreement analysis for parental occupation by country
Table A4.1 and ESCS tertile

Highest Parental Occupation Status (HISEI versus PQHISEI)

Percent of students with no useable data

Percent of students that accurately indicate
their parents’ highest occupation status

Average disagreement between student and

parent report!

Low ESCS | Mid ESCS |High ESCS| Overall | Low ESCS | Mid ESCS |High ESCS| Overall |Low ESCS | Mid ESCS |High ESCS| Overall
8 Denmark 52.3 38.0 32.3 40.9 46.5 45.8 54.7 49.4 7.8 7.3 5.5 6.7
5 Germany 31.6 21.6 16.3 232 48.2 42.9 45.9 45.6 6.0 6.5 6.7 6.4
Iceland 38.3 38.7 35.3 37.4 42.5 42.0 52.5 45.8 7.1 8.0 5.7 6.9
Italy 19.5 16.4 15.9 17.3 49.2 42.1 47.4 46.2 4.7 5.7 5.7 5.4
Korea 5.6 3.8 2.7 4.0 33.5 29.8 35.8 33.1 8.0 9.0 7.9 8.3
Luxembourg 34.2 27.4 26.2 29.3 48.6 38.8 38.4 41.7 5.5 6.4 6.9 6.3
New Zealand 45.5 31.8 235 33.6 45.1 44.5 60.7 50.9 7.5 7.2 5.4 6.6
Poland 6.4 4.3 3.1 4.6 56.6 47.4 44.6 49.5 4.3 5.5 6.0 5.3
Portugal 16.9 16.3 16.2 16.5 55.1 48.7 50.5 51.4 3.5 5.7 6.5 5.2
Turkey 15.6 14.1 10.9 13.5 76.6 77.7 77.4 77.3 3.1 3.3 3.1 3.2
g Bulgaria 11.4 8.6 10.7 10.3 99.0 99.4 99.7 99.4 0.1 0.1 0.0 0.1
-§ Colombia 17.5 15.5 10.7 14.6 60.4 54.6 50.7 55.1 4.9 6.2 6.7 6.0
£ Croatia 12.6 8.8 8.2 9.9 68.2 68.5 69.3 68.7 3.3 3.6 3.9 3.6
Hong Kong-China 13.6 8.2 6.4 9.4 62.7 55.4 50.7 56.1 3.6 4.6 5.2 4.5
Macao-China 8.64 6.28 4.58 6.51 46.18 44.32 42.99 44.48 5.11 5.68 6.88 5.90

1 Occupation status values range from 16 to 90.

Table A4.2 and E

Missing data analysis and agreement analysis for parental education by country

S tertile

Highest Parental Education (HISCED versus PQISCED)

Percent of students with no useable data Percertull]:ii s;::i::lt:, Ll;ghzsc‘c:aztce;{ig;dmale Average disagr parent rl;;:)v:ﬁen lent and
Low ESCS | Mid ESCS |High ESCS| Overall |Low ESCS | Mid ESCS |High ESCS| Overall |Low ESCS | Mid ESCS |High ESCS| Overall
o Denmark 51.90 37.49 30.44 39.95 45.56 52.89 66.44 56.17 0.69 0.60 0.39 0.54
% Germany 29.90 21.56 15.18 22.22 45.81 42.05 67.64 52.49 0.74 0.84 0.49 0.68
Iceland 38.25 37.85 34.58 36.89 59.72 47.56 71.86 59.94 0.49 0.67 0.35 0.50
Italy 26.05 17.15 15.27 19.49 63.52 69.65 75.16 69.71 0.38 0.35 0.35 0.36
Korea 4.10 2.19 1.72 2.67 68.40 70.12 85.06 74.59 0.37 0.38 0.18 0.31
Luxembourg 39.19 32.38 26.98 32.85 62.80 49.61 52.70 54.71 0.45 0.64 0.61 0.57
New Zealand 48.41 34.39 24.42 35.74 55.67 53.95 68.30 60.04 0.59 0.61 0.39 0.52
Poland 1.89 1.83 1.52 1.75 84.92 81.34 86.85 84.39 0.16 0.22 0.24 0.21
Portugal 19.01 16.17 14.27 16.49 83.06 57.48 72.13 70.79 0.20 0.48 0.39 0.36
Turkey 13.80 10.63 3.40 9.28 92.60 83.23 81.54 85.60 0.09 0.19 0.22 0.17
g Bulgaria 7.20 5.57 10.12 7.65 74.59 72.22 85.21 77.27 0.28 0.39 0.24 0.30
.‘..'“: Colombia 18.31 12.37 6.93 12.54 81.68 58.00 65.35 67.98 0.25 0.55 0.47 0.43
& Croatia 9.17 6.13 5.48 6.93 61.01 62.48 67.70 63.77 0.47 0.43 0.41 0.43
Hong Kong-China 5.26 3.68 4.18 4.38 97.69 84.90 62.24 81.54 0.03 0.17 0.47 0.22
Macao-China 5.61 3.37 2.79 3.93 87.95 71.37 58.65 72.57 0.13 0.32 0.52 0.32

1 Parental education is measured by ISCED level.
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[Part 1/2]
Table A4.3 Difference in means test results on matched sample for selected variables

General interest in science Science self-concept Perceslzﬁogoel ?rfu i‘;’;ﬁ:ﬁ;’s"g nsspiingc::;f::ne in
Disadvantaged Disadvantaged Disadvantaged
Resilient low achievers low achievers low achievers
students (DLA) Difference Resilient (DLA) Difference Resilient (DLA) Difference
Mean | S.E. | Mean | S.E. | Diff. | S.E. | Mean | S.E. | Mean | S.E. | Diff. | S.E. |Percent| S.E. |Percent| S.E. Diff. S.E.
8 Australia 0.11 | (0.04) | -0.70 | (0.05) | 0.80 | (0.06) | 0.34 | (0.03) | -0.57 | (0.04) | 0.91 |(0.06) | 9.68 | (1.34) | 23.12 | (1.92) | -13.44 | (2.20)
8 Austria 0.24 | (0.06) | -0.25 | (0.07) | 0.49 |(0.08) | 0.30 | (0.07) | -0.20 | (0.08) | 0.50 | (0.11)| 7.63 | (1.66) | 26.32 | (2.50) | -18.70 | (2.83)
Belgium 0.27 |(0.05) | -0.47 | (0.06) | 0.74 | (0.08) | 0.07 |(0.06) | -0.47 | (0.06) | 0.54 | (0.08) | 5.28 | (1.15) | 40.99 | (2.84) | -35.71 | (2.94)
Canada 0.31 | (0.05) | -0.34 | (0.05) | 0.64 |(0.07)| 0.67 | (0.05) | -0.29 | (0.05) | 0.96 | (0.07)| 6.46 | (1.39) | 19.95 | (2.08) | -13.49 | (2.23)
Czech Republic 0.11 | (0.05) | -0.20 | (0.08) | 0.31 | (0.09) | 0.06 |(0.06) | -0.18 | (0.07) | 0.23 |(0.09) | 7.92 | (2.13) | 18.01 | (2.98) | -10.09 | (3.83)
Denmark 0.12 | (0.06) | -0.68 | (0.08) | 0.80 |(0.11)| 0.23 | (0.07) | -0.46 | (0.07) | 0.69 | (0.10) | 1.11 (0.87) | 10.54 | (2.47) | -9.43 | (2.53)
Finland 0.04 | (0.05) | -0.68 | (0.07) | 0.72 | (0.09) | 0.38 | (0.05) | -0.41 | (0.05) | 0.79 |(0.07) | 0.99 | (0.68) | 8.87 | (1.84) | -7.88 | (2.00)
France 0.52 | (0.06) | -0.17 | (0.07) | 0.69 | (0.08) | 0.11 |(0.07) | -0.40 | (0.08) | 0.51 |(0.11)| 1.40 | (1.19) | 19.37 | (3.19) | -17.97 | (3.55)
Germany 0.42 | (0.05) | 0.01 |(0.07)| 0.41 |(0.08)| 0.48 | (0.06) | -0.03 | (0.07) | 0.51 |(0.09) | 5.34 | (2.16) | 23.01 | (3.50) | -17.68 | (4.05)
Greece 0.32 |(0.06) | -0.16 | (0.07) | 0.48 | (0.10) | 0.04 |(0.06) | -0.18 | (0.05) | 0.22 | (0.08) | 1.25 | (1.11) | 20.14 | (2.65) | -18.88 | (2.90)
Hungary 0.05 | (0.06) | -0.20 | (0.07) | 0.25 | (0.09) | -0.26 | (0.06) | -0.05 | (0.09) | -0.21 | (0.10) | 6.94 | (2.43) | 9.76 | (2.40) | -2.82 | (3.10)
Iceland 0.18 | (0.06) | -0.77 | (0.09) | 0.95 | (0.11) | 0.48 |(0.06) | -0.75 | (0.07) | 1.22 |(0.09) | 0.51 | (0.49) | 4.39 | (1.25) | -3.89 | (1.31)
Ireland 0.11 | (0.06) | -0.69 | (0.09) | 0.80 |(0.11) | 0.20 |(0.07) | -0.61 | (0.08) | 0.82 |(0.11) | 8.35 | (1.90) | 31.50 | (4.34) | -23.15 | (4.36)
Italy 0.29 | (0.03) | -0.01 | (0.04) | 0.30 |(0.05)| 0.24 |(0.03) | 0.05 |(0.04) | 0.19 |(0.05)| 5.84 | (1.68) | 13.67 | (1.35) | -7.83 | (2.08)
Japan 0.15 | (0.05) | -0.62 | (0.06) | 0.77 |(0.08) | -0.63 | (0.06) | -1.12 | (0.06) | 0.50 |(0.08) | 2.47 | (1.19) | 6.15 | (1.97) | -3.68 | (2.21)
Korea 0.06 | (0.04) | -0.78 | (0.06) | 0.84 |(0.08) | -0.49 | (0.05) | -1.13 | (0.05) | 0.64 |(0.07)| 1.43 | (0.82) | 8.48 | (2.55) | -7.06 | (2.14)
Luxembourg 0.33 | (0.09) | -0.12 | (0.09) | 0.45 |(0.12) | 0.49 |(0.08) | -0.08 |(0.07) | 0.57 |(0.10) | 4.45 | (1.60) | 19.90 | (2.69) |-15.45 | (3.18)
Mexico 0.99 |(0.04)| 0.65 |(0.07) | 0.34 | (0.08) | 0.51 |(0.04)| 0.46 |(0.04)| 0.05 |(0.06) | 19.21 | (1.93) | 9.29 | (1.80) | 9.92 | (2.60)
Netherlands -0.13 | (0.06) | -0.64 | (0.08) | 0.51 | (0.10) | -0.14 | (0.05) | -0.58 | (0.06) | 0.44 | (0.08) | 8.07 | (1.84) | 41.00 | (3.67) | -32.93 | (3.81)
New Zealand 0.15 | (0.07) | -0.37 | (0.08) | 0.52 |(0.10)| 0.18 | (0.05) | -0.31 | (0.06) | 0.49 | (0.08) | 4.08 | (1.33) | 17.43 | (2.77) | -13.35 | (3.03)
Norway 0.24 | (0.07) | -0.46 | (0.09) | 0.70 |(0.12) | 0.37 | (0.07) | -0.34 | (0.06) | 0.71 |(0.09) | 0.92 | (0.77) | 4.97 | (1.48) | -4.05 | (1.56)
Poland 0.21 | (0.04) | -0.15 | (0.05) | 0.36 | (0.06) | 0.26 |(0.05) | -0.07 | (0.05) | 0.34 |(0.07) | 0.80 | (0.54) | 5.68 | (1.32) | -4.88 | (1.45)
Portugal 0.38 | (0.05) | -0.02 | (0.06) | 0.40 |(0.08) | 0.48 | (0.06) | 0.06 | (0.06) | 0.42 |(0.08) | 13.09 | (3.10) | 7.94 | (1.87) | 5.14 | (3.67)
Slovak Republic 0.06 | (0.05) | -0.30 | (0.06) | 0.36 |(0.07)| 0.27 |(0.06) | -0.04 | (0.05) | 0.31 |(0.07) | 5.51 (1.69) | 21.07 | (2.79) | -15.56 | (3.35)
Spain 0.02 | (0.05) | -0.65 | (0.05) | 0.67 |(0.07)| 0.27 |(0.05) | -0.42 | (0.04) | 0.69 | (0.06) | 7.24 | (1.35) | 13.77 | (1.50) | -6.53 | (1.87)
Sweden 0.04 | (0.10) | -0.66 | (0.09) | 0.70 |(0.11) | 0.38 |(0.07) | -0.55 | (0.07) | 0.93 | (0.09) | 1.12 | (0.63) | 9.35 | (1.98) | -8.24 | (2.16)
Switzerland 0.24 | (0.05) | -0.46 | (0.05) | 0.70 |(0.07) | 0.29 | (0.05) | -0.37 | (0.05) | 0.67 |(0.07) | 7.49 | (2.14) | 28.50 | (2.32) | -21.01 | (2.99)
Turkey 0.49 |(0.06) | 0.05 |(0.08) | 0.43 |(0.09) | 0.29 |(0.06) | 0.03 |(0.09) | 0.26 | (0.11) | 18.48 | (2.65) | 28.09 | (3.41) | -9.61 | (4.31)
United Kingdom 0.11 |(0.06) | -0.28 | (0.06) | 0.39 |(0.08) | 0.28 | (0.05) | -0.27 | (0.04) | 0.55 |(0.06) | 1.07 | (0.61) | 7.97 | (1.36) | -6.90 | (1.48)
United States 0.27 | (0.05) | -0.10 | (0.13) | 0.36 |(0.15)| 0.58 |(0.07) | -0.04 | (0.12) | 0.62 |(0.14) | 5.37 | (1.41) | 17.10 | (3.47) | -11.73 | (3.56)
OECD average 0.22 | (0.02) | -0.33 | (0.01) | 0.55 |(0.02) | 0.22 | (0.01) | -0.30 | (0.01) | 0.52 | (0.02) | 5.49 | (0.30) (17.12)| (0.68) | -11.62 | (0.76)
E Argentina 0.34 |(0.07) | 0.19 |(0.07)| 0.15 | (0.10) | 0.25 |(0.08) | 0.13 | (0.07) | 0.12 |(0.10) | 11.93 | (3.28) | 25.30 | (3.92) | -13.37 | (4.89)
.E Azerbaijan 0.62 |(0.07)| 0.37 |(0.07)| 0.24 |(0.10) | 0.62 |(0.08) | 0.56 |(0.08)| 0.06 |(0.11)| 6.21 (2.34) | 12.94 | (2.45) | -6.73 | (3.69)
& Brazil 0.51 | (0.07) | 0.59 |(0.08) | -0.08 | (0.10) | 0.29 |(0.06) | 0.32 |(0.06) | -0.03 | (0.08) | 3.18 | (1.63) | 15.46 | (2.66) |-12.28 | (3.25)
Bulgaria 0.30 |(0.09) | -0.13 | (0.09) | 0.43 |(0.13) | 0.36 |(0.07) | 0.31 |(0.08) | 0.06 |(0.10)| 8.54 | (2.88) | 24.96 | (3.70) | -16.42 | (4.81)
Chile 0.48 |(0.09) | 0.27 |(0.07) | 0.21 |(0.11) | 0.27 | (0.06) | -0.03 | (0.08) | 0.30 | (0.09) | 11.75 | (2.04) | 28.19 | (3.20) |-16.45 | (3.63)
Colombia 1.26 |(0.09) | 1.24 |(0.08) | 0.02 |(0.11) | 0.74 |(0.06) | 0.73 |(0.07) | 0.00 |(0.10) | 3.17 | (1.94) | 5.90 | (1.73) | -2.72 | (2.84)
Croatia 0.37 |(0.04) | -0.16 | (0.05) | 0.54 |(0.07) | 0.05 |(0.05) | -0.22 |(0.07) | 0.27 |(0.08) | 14.99 | (2.32) | 45.65 | (3.38) | -30.66 | (4.00)
Estonia 0.25 | (0.07) | -0.02 | (0.05) | 0.28 |(0.08) | 0.35 |(0.06) | -0.18 |(0.05) | 0.54 |(0.07) | 1.02 | (0.65) | 6.12 | (1.33) | -5.09 | (1.37)
Hong Kong-China 0.46 |(0.04) | -0.21 | (0.07) | 0.67 |(0.08) | -0.05 | (0.05) | -0.52 | (0.10) | 0.47 |(0.11)| 21.91 | (2.40) | 36.53 | (3.34) |-14.62 | (4.27)
Indonesia 0.61 | (0.06) | 0.37 |(0.05)| 0.23 |(0.08) | -0.06 | (0.08) | 0.31 |(0.06) | -0.37 | (0.10) | 4.86 | (1.98) | 5.44 | (1.50) | -0.58 | (2.11)
Israel 0.21 |(0.10) | -0.37 | (0.11) | 0.57 |(0.15) | 0.65 |(0.10) | -0.09 | (0.11) | 0.73 |(0.16) | 17.42 | (3.17) | 39.08 | (4.82) | -21.67 | (5.60)
Jordan 0.85 | (0.07) | 0.38 | (0.07) | 0.47 |(0.09) | 0.80 |(0.05)| 0.56 |(0.05)| 0.24 |(0.07) | 6.94 | (1.75) | 21.18 | (2.72) | -14.24 | (3.01)
Kyrgyzstan 0.90 |(0.06) | 0.99 |(0.07) | -0.09 |(0.10) | 0.58 | (0.06) | 0.92 | (0.06) | -0.35 | (0.08) | 18.63 | (2.61) | 24.92 | (3.76) | -6.29 | (4.37)
Latvia 0.15 | (0.05) | 0.15 |(0.06) | 0.01 |(0.08)| 0.06 |(0.06) | -0.06 | (0.05) | 0.12 |(0.08) | 1.87 | (1.36) | 15.15 | (3.02) | -13.28 | (3.48)
Lithuania 0.48 | (0.05) | 0.20 |(0.05) | 0.28 |(0.08) | -0.12 | (0.05) | -0.40 | (0.05) | 0.27 | (0.07) | 2.26 | (1.12) | 10.25 | (2.80) | -7.99 | (2.98)
Macao-China 0.32 | (0.05) | -0.12 | (0.06) | 0.43 |(0.08) | 0.00 |(0.08) | -0.26 | (0.06) | 0.26 |(0.10) | 10.83 | (1.58) | 11.87 | (2.26) | -1.05 | (2.89)
Montenegro 0.61 | (0.06) | 0.18 | (0.08) | 0.43 |(0.10) | 0.44 | (0.06) | 0.47 |(0.07) | -0.03 | (0.10) | 5.84 | (1.79) | 21.56 | (2.81) | -15.72 | (3.30)
Romania 0.52 |(0.08) | 0.19 |(0.10) | 0.33 |(0.13) | 0.27 |(0.07) | 0.34 |(0.05) | -0.07 |(0.09) | 10.29 | (4.08) | 36.13 | (3.30) | -25.84 | (5.41)
Russian Federation | 0.37 | (0.05) | 0.19 | (0.08) | 0.18 | (0.09) | 0.18 | (0.05) | 0.05 |(0.05) | 0.13 |(0.06) | 3.13 | (1.32) | 14.18 | (2.96) | -11.05 | (3.36)
Serbia 0.38 |(0.05)| 0.11 |(0.09) | 0.27 |(0.09) | 0.31 |(0.06) | 0.20 |(0.06) | 0.11 |(0.09) | 6.00 | (1.62) | 26.90 | (3.03) |-20.90 | (3.52)
Slovenia 0.22 |(0.06) | -0.22 | (0.07) | 0.44 | (0.10) | 0.31 | (0.06) | 0.29 |(0.07)| 0.02 | (0.11)| 4.10 | (1.69) | 20.10 | (3.59) | -15.99 | (4.11)
Chinese Taipei 0.37 |(0.04) | -0.42 | (0.06) | 0.80 |(0.07) | -0.26 | (0.05) | -0.55 | (0.04) | 0.29 |(0.06) | 5.22 | (1.85) | 24.70 | (2.50) | -19.48 | (3.21)
Thailand 1.02 | (0.04) | 0.62 |(0.05) | 0.40 |(0.06) | 0.66 |(0.05) | 0.69 |(0.06) | -0.02 | (0.07) | 0.00 | (0.00) | 0.00 | (0.00) | 0.00 | (0.00)
Tunisia 0.94 | (0.07) | 0.63 |(0.05)| 0.31 |(0.08)| 0.59 |(0.05)| 0.59 |[(0.06) | 0.00 |(0.07)| 3.35 | (1.24) | 18.27 | (2.95) |-14.92 | (2.96)
Uruguay 0.39 | (0.07) | 0.04 |(0.10)| 0.35 |(0.12) | 0.47 |(0.07) | 0.19 |(0.09) | 0.28 | (0.12) | 11.41 | (3.40) | 26.75 | (3.28) | -15.34 | (4.45)
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Table A4.3 Difference in means test results on matched sample for selected variables

Percentage of students who spend less than 2 hours or 2 to up to 4| Percentage of students who spend 4 up to 6 hours or 6 hours or
hours in school learning science in regular lessons more in school learning science in regular lessons
Disadvantaged low Disadvantaged low
Resilient achievers (DLA) Difference Resilient achievers (DLA) Difference
Percent S.E. Percent S.E. Diff. S.E. Percent S.E. Percent S.E. Diff. S.E.

8 Australia 44.63 (2.11) 53.58 (2.15) -8.94 (2.83) 45.20 (2.03) 18.92 (1.87) 26.28 (2.58)
8 Austria 55.22 (3.53) 62.17 3.11) -6.95 (4.52) 33.10 (3.45) 5.38 (1.36) 27.72 (3.86)
Belgium 63.89 (2.58) 43.63 (2.49) 20.27 (3.35) 30.25 (2.54) 4.61 (1.06) 25.64 (2.70)
Canada 29.37 (2.15) 41.95 (2.57) -12.58 (3.23) 60.63 (2.47) 32.87 (2.32) 27.76 (2.96)
Czech Republic 46.55 (3.79) 66.59 (3.58) -20.04 (5.17) 44.20 (3.86) 6.17 (1.71) 38.03 (4.07)
Denmark 66.93 (3.81) 68.04 (4.24) -1.11 (5.23) 30.71 (3.68) 17.74 (3.00) 12.97 (4.10)
Finland 63.39 (3.30) 73.29 (2.87) -9.91 (3.87) 35.35 (3.08) 14.76 (2.37) 20.59 (3.31)
France 61.34 (3.93) 68.87 (3.19) -7.53 (5.28) 36.36 (3.74) 4.27 (1.37) 32.09 (4.08)
Germany 45.15 (3.94) 56.64 (3.54) -11.50 (5.58) 48.03 (3.59) 10.91 (2.12) 37.12 (4.28)
Greece 57.95 (3.74) 62.24 (3.68) -4.29 (5.27) 40.27 (3.47) 13.47 (2.87) 26.80 (4.35)
Hungary 62.52 (3.61) 78.49 (3.30) -15.97 (4.96) 27.65 (3.52) 7.05 (1.68) 20.60 (3.76)
Iceland 79.01 (2.70) 78.44 (2.56) 0.57 (3.70) 20.41 (2.68) 16.09 (2.16) 4.31 (3.45)
Ireland 72.77 (3.11) 50.89 (3.83) 21.88 (5.08) 18.36 (2.66) 14.77 (2.51) 3.59 (3.73)
Italy 55.11 (2.51) 68.30 (2.27) -13.19 (3.18) 37.77 (2.54) 12.97 (1.82) 24.80 (3.13)
Japan 82.48 (2.56) 87.51 (2.39) -5.02 (3.46) 14.86 (2.26) 4.73 (0.96) 10.13 (2.44)
Korea 57.38 (4.00) 66.84 (3.13) -9.46 (4.76) 40.67 (3.93) 20.21 (2.17) 20.47 (4.32)
Luxembourg 67.11 (3.90) 66.53 (3.06) 0.58 (5.00) 24.67 (3.47) 9.14 (1.63) 15.54 (3.77)
Mexico 39.98 (2.40) 49.49 (3.07) -9.51 (3.69) 39.05 (2.54) 33.78 (3.40) 5.27 (4.35)
Netherlands 59.18 (3.41) 48.56 (3.81) 10.61 (5.03) 26.77 (2.74) 3.50 (1.23) 23.27 (2.93)
New Zealand 16.83 (2.67) 37.59 (2.95) -20.76 (4.07) 78.94 (2.78) 41.45 (3.21) 37.49 (4.46)
Norway 93.22 (2.00) 87.07 (2.06) 6.15 (2.76) 5.86 (1.72) 3.97 (1.40) 1.89 (2.01)
Poland 65.83 (3.03) 82.70 (2.25) -16.87 (3.67) 31.95 (3.14) 10.46 (1.90) 21.49 (3.62)
Portugal 36.76 (3.35) 76.55 (3.00) -39.79 (4.62) 48.62 (3.63) 11.98 (2.02) 36.64 (4.24)
Slovak Republic 59.92 (3.52) 68.71 (3.11) -8.78 (4.90) 34.09 (3.37) 6.14 (1.50) 27.94 (3.57)
Spain 54.89 (2.23) 66.02 (2.25) -11.13 (3.04) 36.72 (2.23) 12.15 (1.68) 24.57 (2.69)
Sweden 85.28 (2.28) 79.16 (3.58) 6.11 (4.55) 12.43 (2.19) 8.14 (1.96) 4.29 (3.00)
Switzerland 62.68 (3.33) 63.63 (2.47) -0.96 (3.75) 28.34 (3.12) 4.66 (0.95) 23.68 (3.36)
Turkey 34.53 (3.32) 54.14 (3.66) -19.61 (5.41) 46.74 (3.87) 15.00 (3.02) 31.74 (4.77)
United Kingdom 25.95 (3.53) 50.81 (2.91) -24.86 (4.48) 72.12 (3.69) 38.32 (3.05) 33.80 (4.65)
United States 33.10 (2.99) 55.80 (3.50) -22.70 (4.57) 60.16 (3.22) 20.83 (2.79) 39.33 (4.02)
OECD average 56.13 (0.67) | (63.64) (0.70) -7.51 (1.07) 37.00 (0.65) | (14.05) (0.52) 22.95 (0.80)
£ Argentina 66.26 (4.32) 53.80 (4.34) 12.46 6.11) 19.41 (3.73) 5.16 (1.46) 14.25 (4.23)
,E Azerbaijan 61.03 (3.04) 56.29 (3.80) 4.75 (5.31) 24.80 (2.98) 14.38 (2.87) 10.42 (4.14)
&£ Brazil 82.00 (2.99) 70.50 (3.57) 11.50 4.71) 11.94 (2.69) 3.09 (1.29) 8.85 (3.04)
Bulgaria 61.59 (4.65) 58.54 (4.21) 3.05 (5.80) 28.05 (4.62) 9.18 (2.63) 18.87 (5.01)
Chile 63.23 (4.06) 59.57 (3.95) 3.66 (5.65) 23.37 (3.90) 5.84 (1.87) 17.52 (4.55)
Colombia 49.93 (5.17) 56.70 (5.79) -6.77 (8.09) 46.12 (5.24) 29.13 (6.53) 16.99 8.71)
Croatia 71.65 (2.68) 46.19 (3.17) 25.46 (4.36) 10.27 (1.74) 4.53 (1.00) 5.75 (1.91)
Estonia 53.66 (3.36) 72.31 (2.79) -18.65 (4.51) 44.61 (3.35) 18.55 (2.95) 26.06 (4.28)
Hong Kong-China 17.36 (2.14) 43.75 (3.04) -26.40 4.171) 60.26 (2.72) 17.03 (2.24) 43.24 (3.57)
Indonesia 63.92 (3.30) 80.09 (3.17) -16.17 (4.76) 30.28 (3.50) 12.13 (2.40) 18.15 (4.14)
Israel 49.15 (3.89) 38.02 (4.22) 11.13 (6.06) 29.41 (3.66) 8.07 (1.75) 21.34 (4.07)
Jordan 44.66 (4.15) 53.60 (3.14) -8.93 (5.21) 45.67 (4.24) 18.55 (2.70) 27.12 (5.02)
Kyrgyzstan 60.08 (3.70) 46.75 (4.19) 13.32 (4.89) 15.78 (2.78) 11.53 (4.74) 4.25 (4.87)
Latvia 64.89 (4.77) 71.32 (3.21) -6.43 (5.76) 32.31 (4.42) 11.47 (2.87) 20.83 (4.89)
Lithuania 67.44 (2.80) 73.43 (3.46) -5.99 (3.84) 29.65 (2.74) 12.21 (2.57) 17.44 (3.30)
Macao-China 28.15 (2.58) 64.45 (3.08) -36.30 (3.71) 60.70 (3.08) 22.59 (2.97) 38.11 (3.90)
Montenegro 58.71 (3.34) 54.79 (3.53) 3.92 (5.06) 33.90 (3.30) 15.19 (2.24) 18.71 (4.22)
Romania 63.73 (5.97) 52.42 (4.15) 11.31 (7.18) 25.76 (5.02) 9.61 (2.66) 16.14 (5.32)
Russian Federation 37.25 (3.14) 58.42 (3.84) -21.17 (4.83) 58.21 (3.86) 24.83 (2.94) 33.38 (4.80)
Serbia 60.57 (3.42) 55.55 (3.47) 5.03 (4.96) 31.88 (3.44) 11.23 (1.78) 20.65 (3.96)
Slovenia 54.16 (4.16) 66.96 (3.70) -12.80 (5.80) 38.83 (3.64) 7.69 (1.90) 31.14 (4.01)
Chinese Taipei 62.28 (3.53) 58.17 (2.25) 4.11 (4.31) 32.45 (3.31) 10.48 (1.73) 21.97 (3.78)
Thailand 50.77 (3.24) 82.10 (2.74) -31.33 (4.43) 49.06 (3.21) 17.48 (2.81) 31.58 (4.44)
Tunisia 66.63 (2.86) 65.26 (3.36) 1.37 (4.25) 28.22 (2.60) 7.93 (1.53) 20.29 (2.93)
Uruguay 65.56 (3.92) 50.61 (3.37) 14.95 (5.14) 21.07 (2.97) 9.02 (1.81) 12.05 (3.45)
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Table A4.4 Difference in means test results on alternative definition for selected variables

General interest in science Science self-concept
Disadvantaged low Disadvantaged low
Resilient students achievers (DLA) Difference Resilient achievers (DLA) Difference
Mean S.E. Mean S.E. Diff. S.E. Mean S.E. Mean S.E. Diff. S.E.
8 Australia -0.04 (0.03) -0.69 (0.04) 0.65 (0.05) 0.16 (0.03) -0.55 (0.03) 0.72 (0.04)
8 Austria 0.17 (0.04) -0.27 (0.04) 0.44 (0.06) 0.16 (0.06) -0.26 (0.06) 0.42 (0.08)
Belgium 0.15 (0.04) -0.38 (0.05) 0.52 (0.06) -0.06 (0.04) -0.45 (0.05) 0.39 (0.06)
Canada 0.22 (0.03) -0.27 (0.03) 0.49 (0.04) 0.48 (0.04) -0.30 (0.03) 0.79 (0.06)
Czech Republic 0.06 (0.04) -0.20 (0.05) 0.26 (0.07) 0.02 (0.04) -0.16 (0.05) 0.18 (0.07)
Denmark -0.03 (0.06) -0.58 (0.06) 0.54 (0.08) 0.04 (0.06) -0.45 (0.05) 0.49 (0.07)
Finland -0.09 (0.04) -0.70 (0.05) 0.61 (0.07) 0.25 (0.04) -0.41 (0.04) 0.65 (0.05)
France 0.42 (0.06) -0.23 (0.04) 0.66 (0.08) -0.05 (0.05) -0.36 (0.04) 0.31 (0.06)
Germany 0.34 (0.05) -0.06 (0.05) 0.40 (0.07) 0.38 (0.04) -0.05 (0.04) 0.43 (0.06)
Greece 0.24 (0.04) -0.20 (0.04) 0.44 (0.06) -0.05 (0.04) -0.20 (0.04) 0.15 (0.06)
Hungary -0.05 (0.05) -0.23 (0.04) 0.19 (0.07) -0.31 (0.05) -0.20 (0.05) -0.12 (0.07)
Iceland 0.05 (0.05) -0.71 (0.06) 0.75 (0.08) 0.24 (0.05) -0.64 (0.05) 0.89 (0.07)
Ireland -0.03 (0.05) -0.74 (0.05) 0.71 (0.07) -0.01 (0.06) -0.65 (0.05) 0.64 (0.08)
Italy 0.24 (0.03) -0.05 (0.03) 0.29 (0.04) 0.16 (0.03) 0.00 (0.03) 0.16 (0.04)
Japan 0.05 (0.04) -0.64 (0.05) 0.69 (0.06) -0.72 (0.04) -1.14 (0.04) 0.42 (0.06)
Korea -0.06 (0.04) -0.73 (0.04) 0.67 (0.05) -0.61 (0.05) -1.12 (0.04) 0.52 (0.05)
Luxembourg 0.24 (0.06) -0.14 (0.04) 0.38 (0.07) 0.35 (0.06) -0.07 (0.04) 0.42 (0.07)
Mexico 0.92 (0.03) 0.73 (0.05) 0.19 (0.06) 0.44 (0.03) 0.49 (0.03) -0.05 (0.05)
Netherlands -0.26 (0.05) -0.65 (0.06) 0.39 (0.08) -0.25 (0.05) -0.62 (0.06) 0.38 (0.08)
New Zealand 0.04 (0.05) -0.42 (0.06) 0.46 (0.07) 0.04 (0.04) -0.37 (0.04) 0.40 (0.06)
Norway 0.14 (0.05) -0.57 (0.07) 0.70 (0.08) 0.21 (0.04) -0.37 (0.04) 0.58 (0.06)
Poland 0.13 (0.03) -0.10 (0.03) 0.23 (0.04) 0.12 (0.03) -0.09 (0.04) 0.21 (0.05)
Portugal 0.28 (0.04) -0.07 (0.04) 0.36 (0.06) 0.38 (0.04) 0.09 (0.05) 0.29 (0.07)
Slovak Republic -0.01 (0.04) -0.40 (0.06) 0.39 (0.07) 0.20 (0.04) -0.07 (0.04) 0.27 (0.05)
Spain -0.08 (0.03) -0.59 (0.04) 0.51 (0.05) 0.10 (0.04) -0.41 (0.03) 0.51 (0.05)
Sweden -0.02 (0.06) -0.61 (0.06) 0.59 (0.08) 0.21 (0.05) -0.52 (0.04) 0.73 (0.06)
Switzerland 0.11 (0.03) -0.39 (0.04) 0.50 (0.05) 0.19 (0.04) -0.29 (0.03) 0.47 (0.05)
Turkey 0.39 (0.05) -0.04 (0.06) 0.43 (0.08) 0.20 (0.06) 0.04 (0.06) 0.17 (0.08)
United Kingdom 0.04 (0.05) -0.33 (0.04) 0.37 (0.06) 0.12 (0.04) -0.28 (0.03) 0.40 (0.05)
United States 0.16 (0.05) -0.11 (0.09) 0.27 (0.10) 0.31 (0.06) -0.09 (0.07) 0.40 (0.09)
OECD average 0.12 (0.01) -0.34 (0.01) 0.46 (0.01) 0.08 (0.01) -0.31 (0.01) 0.39 (0.01)
g Argentina 0.31 (0.05) 0.24 (0.06) 0.06 (0.08) 0.18 (0.05) 0.23 (0.07) -0.05 (0.07)
£ Azerbaijan 0.57 (0.05) 0.34 0.07) 0.23 (0.08) 0.63 (0.06) 0.57 (0.06) 0.06 (0.07)
& Brazil 0.50 (0.05) 0.53 (0.06) -0.03 (0.08) 0.28 (0.04) 0.37 (0.04) -0.09 (0.06)
Bulgaria 0.21 (0.06) 0.01 0.07) 0.20 (0.09) 0.34 (0.05) 0.29 (0.05) 0.06 (0.07)
Chile 0.44 (0.06) 0.37 (0.05) 0.07 (0.07) 0.18 (0.05) -0.02 (0.04) 0.20 (0.06)
Colombia 1.25 (0.05) 1.27 (0.06) -0.02 (0.09) 0.68 (0.06) 0.71 (0.06) -0.03 (0.07)
Croatia 0.31 (0.03) -0.07 (0.04) 0.38 (0.06) 0.02 (0.04) -0.20 (0.05) 0.22 (0.07)
Estonia 0.19 (0.05) -0.03 (0.04) 0.23 (0.05) 0.20 (0.05) -0.18 (0.03) 0.38 (0.06)
Hong Kong-China 0.37 (0.03) -0.19 (0.06) 0.56 (0.06) -0.18 (0.05) -0.44 (0.07) 0.26 (0.09)
Indonesia 0.57 (0.04) 0.37 (0.03) 0.19 (0.05) -0.00 (0.05) 0.30 (0.05) -0.30 (0.07)
Israel 0.10 (0.08) -0.36 (0.08) 0.46 0.11) 0.47 (0.07) 0.04 (0.06) 0.43 (0.10)
Jordan 0.78 (0.05) 0.38 (0.06) 0.40 (0.07) 0.72 (0.04) 0.52 (0.04) 0.20 (0.06)
Kyrgyzstan 0.89 (0.04) 0.95 (0.05) -0.05 (0.06) 0.63 (0.04) 0.87 (0.04) -0.24 (0.06)
Latvia 0.13 (0.04) 0.07 (0.05) 0.06 (0.06) 0.04 (0.05) -0.08 (0.05) 0.12 (0.06)
Lithuania 0.40 (0.04) 0.18 (0.03) 0.22 (0.06) -0.25 (0.04) -0.39 (0.03) 0.14 (0.04)
Macao-China 0.23 (0.03) -0.15 (0.05) 0.38 (0.06) -0.08 (0.07) -0.21 (0.04) 0.13 (0.08)
Montenegro 0.53 (0.05) 0.21 (0.06) 0.32 (0.08) 0.38 (0.05) 0.49 (0.05) -0.11 (0.07)
Romania 0.42 (0.05) 0.22 (0.06) 0.19 (0.08) 0.24 (0.06) 0.37 (0.04) -0.13 (0.08)
Russian Federation 0.33 (0.04) 0.19 (0.05) 0.14 (0.06) 0.12 (0.04) 0.05 (0.04) 0.07 (0.04)
Serbia 0.34 (0.04) 0.15 (0.05) 0.19 (0.06) 0.25 (0.04) 0.24 (0.04) 0.01 (0.05)
Slovenia 0.17 (0.04) -0.23 (0.04) 0.40 (0.06) 0.23 (0.04) 0.22 (0.04) 0.02 (0.06)
Chinese Taipei 0.28 (0.03) -0.36 (0.04) 0.64 (0.04) -0.39 (0.03) -0.59 (0.04) 0.20 (0.05)
Thailand 0.93 (0.04) 0.63 (0.04) 0.31 (0.05) 0.63 (0.04) 0.70 (0.03) -0.06 (0.05)
Tunisia 0.86 (0.05) 0.66 (0.05) 0.21 (0.06) 0.59 (0.04) 0.58 (0.04) 0.01 (0.06)
Uruguay 0.32 (0.05) 0.24 (0.07) 0.08 (0.08) 0.38 (0.05) 0.22 (0.05) 0.16 (0.07)
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Table A4.4 Difference in means test results on alternative definition for selected variables

Percentage of students who spend no time in school in regular

lessons in science

Percentage of students who spend less than 2 hours or 2 to up to 4

hours in school learning science in regular lessons

Disadvantaged low

Disadvantaged low

Resilient achievers (DLA) Difference Resilient achievers (DLA) Difference
Percent S.E. Percent S.E. Diff. S.E. Percent S.E. Percent S.E. Diff. S.E.
8 Australia 12.15 (1.22) 24.08 (1.39) -11.93 (1.67) 46.08 (1.85) 51.99 (1.29) -5.91 (2.06)
5 Austria 12.35 (1.67) 28.06 (1.94) -15.72 (2.47) 57.18 (2.49) 59.80 (2.33) -2.62 (3.09)
Belgium 7.81 (1.41) 37.45 (2.34) -29.64 (2.71) 65.12 (2.24) 43.51 (2.24) 21.62 (3.38)
Canada 7.76 (0.91) 18.51 (1.21) -10.75 (1.27) 30.01 (1.57) 42.27 (1.39) -12.26 (1.85)
Czech Republic 9.47 (2.00) 15.85 (2.05) -6.38 (2.72) 54.71 (3.28) 63.85 (2.83) -9.14 (4.30)
Denmark 1.81 (0.74) 7.93 (1.52) -6.12 (1.56) 67.79 (2.74) 69.13 (2.18) -1.35 3.27)
Finland 1.51 (0.66) 7.80 (1.25) -6.29 (1.46) 66.56 (2.72) 74.74 (2.14) -8.17 (2.92)
France 291 (1.04) 18.94 (1.82) -16.03 (1.78) 67.48 (2.78) 69.90 (1.99) -2.42 (3.28)
Germany 6.29 (1.41) 20.18 (2.32) -13.89 (2.58) 51.22 (2.61) 56.95 (2.13) -5.72 (3.62)
Greece 3.95 (1.10) 20.96 (1.50) -17.01 (1.87) 59.98 (2.59) 62.33 (2.05) -2.35 (3.27)
Hungary 7.25 (1.84) 10.07 (1.36) -2.82 (2.21) 67.92 (2.87) 80.07 (1.99) -12.15 (3.24)
Iceland 1.20 (0.58) 7.09 (1.03) -5.89 (1.17) 79.80 (2.07) 76.15 (1.70) 3.65 (2.76)
Ireland 11.26 (1.63) 29.63 (2.74) -18.38 (2.95) 71.79 (2.09) 54.47 (2.36) 17.33 (3.27)
Italy 6.56 (1.18) 15.16 (1.10) -8.60 (1.50) 58.73 (2.11) 68.52 (1.76) -9.79 (2.59)
Japan 3.08 (1.24) 5.88 (1.68) -2.81 (1.66) 84.09 (2.06) 88.24 (2.04) -4.15 (2.50)
Korea 1.78 (0.87) 7.26 (2.18) -5.48 (1.56) 61.51 (3.19) 69.62 (2.52) -8.11 (3.75)
Luxembourg 7.17 (1.27) 18.61 (1.49) -11.45 (1.95) 66.54 (2.85) 67.86 (1.67) -1.33 (3.47)
Mexico 17.55 (1.40) 9.57 (1.31) 7.98 (1.99) 42.56 (2.12) 50.46 (2.18) -7.90 (2.90)
Netherlands 11.38 (1.57) 38.45 (2.47) -27.07 (2.72) 59.31 (2.64) 49.39 (2.84) 9.92 (3.86)
New Zealand 4.69 (1.17) 18.10 (2.51) -13.41 (2.69) 18.74 (1.72) 39.68 (2.08) -20.94 (2.56)
Norway 1.36 (0.54) 5.25 (1.06) -3.89 (1.14) 92.58 (1.28) 83.09 (1.88) 9.49 (2.25)
Poland 1.11 (0.47) 4.62 0.81) -3.51 (0.98) 69.54 (2.35) 83.42 (1.47) -13.87 (2.63)
Portugal 13.34 (2.10) 9.18 (1.22) 4.16 (2.58) 44.34 (3.05) 74.55 (2.05) -30.21 (4.03)
Slovak Republic 7.78 (1.39) 22.63 (1.96) -14.85 (2.32) 63.70 (3.07) 63.68 (2.17) 0.02 (3.55)
Spain 8.69 (1.34) 12.73 (1.19) -4.04 (1.90) 60.29 (1.71) 68.36 (1.88) -8.07 (2.54)
Sweden 1.03 (0.45) 8.02 (1.33) -7.00 (1.42) 87.30 (1.85) 79.02 (2.00) 8.28 (2.98)
Switzerland 10.04 (1.24) 25.69 (1.22) -15.65 (1.60) 66.25 (2.06) 65.08 (1.38) 1.17 (2.54)
Turkey 22.98 (2.53) 30.38 (2.49) -7.39 (3.82) 40.54 (2.98) 53.93 (2.61) -13.38 (4.36)
United Kingdom 1.09 (0.45) 7.45 (1.00) -6.36 (1.03) 29.90 (2.62) 51.79 (1.98) -21.89 (2.86)
United States 7.43 (1.25) 14.46 (1.60) -7.04 (1.99) 36.80 (2.40) 57.15 (2.27) -20.35 (3.44)
OECD average 7.01 (0.25) 16.62 (0.36) -9.61 (0.43) 59.14 (0.45) 63.82 0.47) -4.68 (0.69)
£ Argentina 13.21 (2.14) 21.76 (2.40) -8.55 (3.13) 68.90 (3.10) 59.07 (2.76) 9.83 (4.14)
.‘.."': Azerbaijan 6.96 (1.68) 13.82 (2.10) -6.86 (2.81) 61.68 (2.52) 56.58 (3.04) 5.10 (3.56)
& Brazil 6.15 (1.12) 15.88 (1.81) -9.73 (2.30) 81.42 (1.98) 70.43 (2.11) 11.00 (2.98)
Bulgaria 11.11 (1.87) 25.82 (2.29) -14.71 (2.86) 60.10 (2.70) 53.36 (2.91) 6.74 (3.66)
Chile 12.75 (1.60) 25.36 (1.92) -12.61 (2.38) 66.62 (2.14) 63.27 (2.15) 3.35 (2.92)
Colombia 3.86 (1.38) 5.35 (1.00) -1.49 (1.56) 50.51 (3.99) 56.93 (3.47) -6.42 (4.89)
Croatia 18.14 (2.07) 45.00 (2.29) -26.86 (2.98) 68.63 (2.05) 47.42 (2.08) 21.21 (3.02)
Estonia 1.51 (0.54) 5.69 (1.20) -4.17 (1.29) 59.33 (2.81) 74.31 (1.68) -14.97 (3.24)
Hong Kong-China 26.41 (2.28) 38.64 (2.53) -12.23 (3.11) 21.53 (2.05) 42.75 (2.18) -21.22 (2.81)
Indonesia 5.04 (1.59) 4.53 (0.95) 0.50 (1.41) 67.26 (2.63) 80.40 (2.08) -13.14 (3.39)
Israel 19.15 (2.25) 34.64 (2.80) -15.49 (3.39) 50.98 (3.05) 43.72 (2.51) 7.26 (3.61)
Jordan 7.86 (1.40) 19.16 (1.86) -11.30 (2.17) 48.21 (2.87) 51.79 (2.22) -3.58 (3.43)
Kyrgyzstan 21.57 (2.02) 27.16 (2.53) -5.59 (3.15) 56.89 (2.78) 45.57 (2.60) 11.32 (3.02)
Latvia 3.68 (1.18) 13.42 (2.17) -9.74 (2.43) 67.26 (3.95) 75.36 (2.59) -8.10 (5.00)
Lithuania 2.48 (0.93) 9.44 (1.54) -6.96 (1.75) 69.71 (2.12) 76.76 (1.52) -7.05 (2.33)
Macao-China 10.45 (1.42) 12.21 (1.64) -1.76 (2.50) 33.12 (2.10) 61.08 (2.16) -27.95 (2.83)
Montenegro 7.84 (1.54) 19.97 (1.79) -12.13 (2.66) 60.96 (2.46) 57.26 (2.45) 3.70 (3.77)
Romania 13.46 (3.16) 30.68 (2.49) -17.22 (4.34) 63.68 (4.81) 57.50 (2.54) 6.18 (5.81)
Russian Federation 4.47 (1.04) 12.93 (1.74) -8.46 (1.90) 39.06 (2.58) 56.56 (2.64) -17.50 (3.62)
Serbia 7.52 (1.29) 23.61 (1.84) -16.09 (2.36) 62.60 (2.36) 59.09 (1.94) 3.51 (3.10)
Slovenia 6.65 (1.64) 17.08 (1.47) -10.42 (2.18) 59.32 (2.94) 68.51 (1.82) -9.18 (3.37)
Chinese Taipei 6.45 (1.57) 24.70 (1.77) -18.24 (2.34) 62.34 (2.17) 57.63 (1.64) 4.71 (2.48)
Thailand 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 59.32 (2.43) 82.94 (2.10) -23.63 (3.05)
Tunisia 5.18 (1.33) 17.73 (2.15) -12.55 (2.67) 69.48 (2.17) 65.08 (2.44) 4.41 (3.23)
Uruguay 13.27 (2.74) 25.77 (2.46) -12.49 (3.12) 65.76 (2.95) 51.06 (2.43) 14.71 (3.62)
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Table A4.4 Difference in means test results on alternative definition for selected variables
Percentage of students who spend 4 up to 6 hours or 6 hours or more in school learning science in regular lessons
Disadvantaged low achievers (DLA)

Percent Percent S.E. Diff.

Australia 41.18 19.77 (1.12) 21.41
Austria 26.76 5.25 (0.92) 21.51
Belgium 25.62 7.32 (1.02) 18.30
Canada 58.34 33.75 (1.51) 24.58
Czech Republic 33.36 6.53 (1.03) 26.83
Denmark 28.94 18.47 (1.64) 10.47
Finland 31.29 14.85 (1.75) 16.44
France 28.60 4.49 (0.75) 24.11
Germany 40.00 10.66 (1.27) 29.34
Greece 35.48 12.11 (1.74) 23.37
Hungary 22.52 6.03 (1.09) 16.49
Iceland 18.71 14.87 (1.38) 3.83
Ireland 15.85 12.96 (1.59) 2.89
Italy 33.27 12.14 (1.48) 21.13
Japan 12.46 4.54 (0.78) 7.92
Korea 36.22 19.20 (1.70) 17.03
Luxembourg 22.72 8.19 (0.98) 14.53
Mexico 37.69 31.74 (2.16) 5.95
Netherlands 22.85 4.11 (0.89) 18.74
New Zealand 76.16 38.76 (2.34) 37.39
Norway 5.93 4.94 (1.02) 0.99
Poland 28.01 10.21 (1.18) 17.80
Portugal 40.53 12.11 (1.37) 28.42
Slovak Republic 27.41 6.62 (1.18) 20.80
Spain 29.63 11.33 (1.10) 18.30
Sweden 10.65 9.30 (1.12) 1.35
Switzerland 22.09 5.99 (0.80) 16.10
Turkey 35.74 12.43 (1.80) 2332
United Kingdom 68.12 37.73 (1.94) 30.39
United States 53.16 22.23 (2.11) 30.93
OECD average 32.21 13.81 (0.32) 18.39
£ Argentina 14.84 5.97 (1.37) 8.87
§ Azerbaijan 21.74 14.32 (1.81) 7.41
€ Brazil 9.38 3.90 (1.08) 5.49
Bulgaria 25.43 10.40 (1.75) 15.03
Chile 18.48 6.00 (1.02) 12.48
Colombia 44.22 29.94 (3.64) 14.28
Croatia 10.02 4.57 (0.87) 5.45
Estonia 38.06 17.74 (1.71) 20.33
Hong Kong-China 51.68 16.22 (1.78) 35.46
Indonesia 26.71 12.93 (1.66) 13.78
Israel 24.43 8.78 (1.08) 15.65
Jordan 40.89 20.27 (2.04) 20.62
Kyrgyzstan 15.22 10.45 (2.95) 4.77
Latvia 28.50 9.58 (1.89) 18.92
Lithuania 27.23 11.31 (1.27) 15.92
Macao-China 56.10 25.61 (2.14) 30.49
Montenegro 29.28 15.38 (1.59) 13.89
Romania 22.26 9.68 (1.28) 12.58
Russian Federation 54.72 27.20 (2.49) 27.52
Serbia 28.28 12.04 (1.38) 16.24
Slovenia 31.80 7.43 (1.21) 2436
Chinese Taipei 30.94 11.23 (1.43) 19.71
Thailand 40.48 16.73 2.11) 23.75
Tunisia 23.23 9.21 (1.40) 14.03
Uruguay 17.66 10.39 (1.38) 7.27
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Table A4.5 Country means of student approaches to learning
General interest in Instrumental motivation | Participation in science
science to learn science related activities Self-concept Self-efficacy
Mean S.E. Mean S.E. Mean S.E. Mean S.E. Mean S.E.
8 Australia -0.22 (0.01) 0.11 (0.02) -0.29 (0.01) -0.03 (0.01) 0.12 (0.01)
8 Austria 0.05 (0.02) -0.40 (0.03) 0.01 (0.02) 0.09 (0.02) -0.11 (0.02)
Belgium 0.03 (0.02) -0.22 (0.02) 0.01 (0.01) -0.14 (0.02) -0.07 (0.02)
Canada 0.11 (0.01) 0.32 (0.02) -0.15 (0.01) 0.27 (0.02) 0.21 (0.01)
Czech Republic -0.03 (0.02) -0.24 (0.02) 0.05 (0.02) -0.03 (0.02) 0.14 (0.02)
Denmark -0.17 (0.02) 0.04 (0.01) -0.15 (0.02) -0.08 (0.02) -0.08 (0.03)
Finland -0.24 (0.02) -0.21 (0.02) -0.16 (0.01) 0.07 (0.02) 0.03 (0.02)
France 0.20 (0.02) -0.07 (0.02) -0.01 (0.02) -0.11 (0.02) -0.06 (0.02)
Germany 0.19 (0.02) -0.07 (0.02) 0.12 (0.02) 0.26 (0.02) 0.07 (0.02)
Greece 0.19 (0.02) 0.08 (0.02) 0.27 (0.02) 0.04 (0.02) -0.13 (0.02)
Hungary -0.07 (0.01) -0.07 (0.02) 0.32 (0.02) -0.21 (0.02) -0.06 (0.01)
Iceland -0.14 (0.02) 0.09 (0.02) -0.21 (0.02) 0.10 (0.02) 0.14 (0.02)
Ireland -0.14 (0.02) 0.15 (0.02) -0.43 (0.02) -0.13 (0.02) 0.01 (0.02)
Italy 0.18 (0.01) 0.12 (0.01) 0.26 (0.01) 0.16 0.01) -0.20 0.01)
Japan -0.13 (0.02) -0.43 (0.03) -0.62 (0.02) -0.87 (0.02) -0:53 (0.02)
Korea -0.24 (0.02) -0.26 (0.02) -0.19 (0.02) -0.71 (0.02) -0.22 (0.02)
Luxembourg 0.14 (0.02) -0.14 (0.02) 0.11 (0.01) 0.24 (0.02) -0.13 0.02)
Mexico 0.76 (0.01) 0.54 (0.01) 0.73 (0.02) 0.53 (0.01) 0.09 (0.02)
Netherlands -0.35 (0.02) -0.22 (0.02) -0.26 (0.02) -0.33 (0.02) 0.03 (0.02)
New Zealand -0.09 (0.02) 0.18 (0.02) -0.26 (0.02) -0.05 (0.02) -0.01 (0.02)
Norway -0.03 (0.03) -0.16 (0.02) -0.11 (0.02) 0.05 (0.02) 0.12 (0.02)
Poland 0.06 (0.02) 0.16 (0.02) 0.64 (0.01) 0.08 (0.02) 0.26 (0.02)
Portugal 0.16 (0.02) 0.47 (0.02) 0.45 (0.02) 0.31 (0.02) 0.20 (0.02)
Slovak Republic -0.11 (0.02) -0.19 (0.02) 0.23 (0.02) 0.15 0.02) 0.11 0.02)
Spain -0.18 (0.01) 0.06 (0.02) -0.14 (0.02) -0.01 (0.01) -0.07 (0.02)
Sweden -0.13 (0.03) -0.05 (0.02) -0.41 (0.02) 0.01 (0.02) -0.07 (0.03)
Switzerland 0.00 (0.02) -0.25 (0.02) 0.03 (0.02) 0.10 (0.01) -0.19 (0.02)
Turkey 0.22 (0.02) 0.34 (0.02) 0.57 (0.02) 0.15 (0.03) 0.02 (0.03)
United Kingdom -0.01 (0.02) 0.18 (0.02) -0.35 (0.02) 0.02 (0.01) 0.19 (0.02)
United States 0.03 (0.02) 0.29 (0.02) -0.09 (0.02) 0.21 (0.02) 0.22 (0.02)
OECD average 0.00 (0.00) 0.01 (0.00) -0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
@ Argentina 0.22 (0.02) 0.44 (0.02) 0.43 (0.03) 0.27 (0.03) -0.05 (0.02)
E Azerbaijan 0.60 (0.03) 0.55 (0.02) 1.22 (0.02) 0.65 (0.03) -0.46 (0.03)
E Brazil 0.51 (0.02) 0.48 (0.01) 0.53 (0.02) 0.36 (0.02) -0.05 (0.02)
Bulgaria 0.18 (0.02) 0.36 (0.02) 0.78 (0.02) 0.37 (0.02) -0.04 (0.03)
Chile 0.36 (0.02) 0.52 (0.03) 0.49 (0.02) 0.18 (0.02) 0.06 (0.02)
Colombia 1.15 (0.02) 0.65 (0.02) 1.00 (0.02) 0.75 (0.02) 0.09 (0.02)
Croatia 0.17 (0.02) 0.05 (0.03) 0.36 (0.01) -0.03 (0.02) 0.14 (0.02)
Estonia 0.19 (0.01) 0.06 (0.01) 0.40 (0.01) 0.11 (0.02) 0.03 (0.02)
Hong Kong-China 0.19 (0.01) 0.16 (0.02) 0.26 (0.02) -0.25 (0.02) 0.06 (0.02)
Indonesia 0.56 (0.02) 0.76 (0.02) 0.57 (0.02) 0.16 (0.03) -0.70 (0.02)
Israel -0.21 (0.03) -0.37 (0.03) 0.13 (0.02) 0.27 (0.02) 0.02 (0.03)
Jordan 0.67 (0.02) 0.80 (0.02) 0.97 (0.02) 0.74 (0.02) 0.21 (0.02)
Kyrgyzstan 0.91 (0.01) 0.84 (0.02) 1.33 (0.02) 0.69 (0.02) -0.15 (0.02)
Latvia 0.16 (0.02) 0.01 (0.02) 0.25 (0.02) 0.03 (0.02) -0.02 (0.02)
Lithuania 0.35 (0.01) 0.37 (0.01) 0.26 (0.02) -0.24 (0.02) 0.01 (0.02)
Macao-China 0.10 (0.01) 0.39 (0.02) 0.27 (0.01) -0.11 (0.02) -0.11 (0.02)
Montenegro 0.42 (0.02) 0.45 (0.02) 0.75 (0.01) 0.49 (0.01) -0.02 (0.02)
Romania 0.38 (0.02) 0.40 (0.02) 0.64 (0.02) 0.34 (0.02) -0.35 (0.02)
Russian Federation 0.28 (0.02) 0.21 (0.02) 0.56 (0.03) 0.16 (0.02) -0.01 (0.03)
Serbia 0.26 (0.02) 0.11 (0.02) 0.54 (0.02) 0.24 (0.02) 0.05 (0.02)
Slovenia 0.03 (0.02) 0.06 (0.02) 0.43 (0.01) 0.22 (0.01) -0.10 (0.01)
Chinese Taipei 0.09 (0.02) 0.27 (0.01) 0.40 (0.01) -0.40 (0.02) 0.18 (0.02)
Thailand 0.79 (0.02) 0.72 (0.01) 1.10 (0.01) 0.69 (0.01) 0.06 (0.02)
Tunisia 0.77 (0.02) 0.84 (0.02) 1.11 (0.01) 0.64 (0.02) -0.11 (0.02)
Uruguay 0.25 (0.02) 0.19 (0.02) 0.15 (0.02) 0.35 (0.02) 0.13 (0.02)
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Table A4.5

Country means of student approaches to learning

Share of students who
took general science

The average number of
compulsory courses in

Information in science School preparation for p y courses this glf.neral science, physics, Average number of
related careers science careers or last year iology and chemistry* science regular hours
Mean S.E. Mean S.E. stu/((’ieolfts S.E. Mean S.E. Mean S.E.

8 Australia 0.17 (0.01) 0.19 (0.02) 84.8 0.7) 3.13 (0.06) 3.18 (0.03)
8 Austria -0.10 (0.02) -0.24 (0.03) a a 3.36 (0.06) 2.41 (0.06)
Belgium -0.23 (0.01) -0.12 (0.02) 61.4 (1.2) 3.53 (0.06) 2.56 (0.04)
Canada 0.28 0.01) 0.33 0.01) 91.1 0.3) 3.29 (0.03) 3.79 (0.03)
Czech Republic -0.10 (0.02) -0.18 (0.03) 62.2 0.9 5.99 (0.08) 2.79 (0.06)
Denmark -0.10 (0.02) -0.04 (0.02) 16.4 0.7) 5.19 (0.04) 3.19 (0.04)
Finland 0.13 (0.01) 0.17 (0.01) 88.0 (0.8) 7.01 (0.05) 3.09 (0.04)
France 0.00 (0.02) 0.07 (0.03) a a 5.32 (0.03) 2.78 (0.05)
Germany 0.02 (0.02) 0.11 (0.02) 71.8 (1.0 5.84 (0.05) 287 (0.05)
Greece 0.33 (0.02) -0.13 (0.02) a a 4.00 (0.04) 3.10 (0.05)
Hungary -0.03 (0.01) 0.04 (0.02) a a 4.71 (0.05) 2.47 (0.04)
Iceland -0.06 (0.01) 0.05 (0.02) 91.8 (0.4) 5.96 (0.04) 2.95 (0.02)
Ireland 0.00 (0.02) 0.19 (0.02) 64.7 (2.4) 0.83 (0.03) 2.52 (0.04)
Italy 0.07 (0.01) -0.09 (0.02) 73.5 (1.1) 3.74 (0.06) 2.81 (0.05)
Japan -0.39 (0.02) -0.52 (0.02) 100.0 v 3.33 (0.05) 2.69 (0.05)
Korea -0.33 (0.02) -0.27 (0.02) 96.1 (0.4) 1.82 (0.01) 3.54 (0.06)
Luxembourg -0.10 (0.01) -0.11 (0.02) a a 3.76 (0.02) 2.29 (0.02)
Mexico -0.44 (0.02) 0.48 (0.02) 38.7 (0.7) 2.59 (0.04) 2.96 (0.03)
Netherlands -0.35 (0.02) -0.24 (0.01) 72.7 (0.9) 4.59 (0.07) 2.12 (0.04)
New Zealand 0.14 (0.02) 0.21 (0.02) 93.3 (0.5) 3.48 (0.07) 3.97 (0.04)
Norway -0.11 (0.02) -0.31 (0.02) 100.0 v 2.00 \ 2.63 (0.03)
Poland 0.31 (0.02) 0.03 (0.02) a a 6.00 v 2.68 (0.04)
Portugal 0.40 (0.02) 0.22 (0.01) 95.5 (0.5) 3.93 (0.05) 3.02 (0.04)
Slovak Republic -0.05 (0.02) -0.14 (0.03) a a 4.88 (0.05) 2.36 (0.07)
Spain 0.01 (0.01) 0.07 (0.01) 88.2 (0.5) 5.14 (0.04) 3.00 (0.04)
Sweden -0.13 (0.02) -0.07 (0.02) 58.9 (1.2) 4.64 (0.08) 2.80 (0.03)
Switzerland 0.04 (0.01) 0.02 (0.02) 83.1 (0.8) 4.66 (0.06) 2.32 (0.04)
Turkey 0.27 (0.03) -0.14 (0.03) 75.5 0.9) 4.08 (0.05) 2.68 (0.08)
United Kingdom 0.00 (0.02) 0.21 (0.02) 71.2 (0.8) 3.17 (0.04) 4.14 (0.03)
United States 0.35 (0.02) 0.25 (0.02) 80.9 0.9) 2.98 (0.04) 3.38 (0.05)
OECD average 0.00 (0.00) 0.00 (0.00) 76.52 (0.15) 4.10 (0.01) 2.91 0.01)
g Argentina -0.49 (0.03) 0.12 (0.02) 21.3 (1.1) 1.28 (0.06) 2.21 (0.06)
£ Azerbaijan 0.36 (0.02) 0.65 (0.02) a a 3.58 (0.07) 2.73 (0.05)
& Brazil 0.33 (0.02) 0.16 (0.02) 11.6 0.7) 0.70 (0.04) 2.18 (0.03)
Bulgaria 0.25 (0.02) 0.40 (0.02) a a 4.70 (0.05) 2.52 (0.07)
Chile 0.26 (0.02) 0.22 (0.03) 59.2 (1.0 4.69 (0.10) 2.26 (0.05)
Colombia -0.02 (0.03) 0.51 (0.03) 17.4 (1.0 1.00 (0.05) 341 (0.10)
Croatia 0.02 (0.01) 0.18 (0.02) a a 4.35 (0.06) 1.99 (0.04)
Estonia -0.01 (0.02) 0.28 (0.02) 50.4 (0.9) 5.18 (0.06) 3.15 (0.04)
Hong Kong-China 0.23 (0.01) -0.13 (0.02) 59.2 (1.6) 3.64 (0.07) 2.88 (0.05)
Indonesia 0.34 (0.03) 0.33 (0.03) 90.4 (0.6) 5.38 (0.06) 3.11 (0.07)
Israel 0.20 (0.03) -0.08 (0.03) 70.0 (1.0) 3.68 (0.07) 2.35 (0.05)
Jordan 0.44 (0.02) 0.50 (0.02) 56.1 (1.8) 4.84 (0.09) 3.09 (0.05)
Kyrgyzstan 0.30 (0.02) 0.64 (0.02) 68.3 (1.0) 4.57 (0.07) 2.00 (0.06)
Latvia 0.05 (0.02) 0.22 (0.01) 78.4 (0.8) 6.60 (0.05) 2.78 (0.05)
Lithuania 0.23 (0.01) 0.43 (0.02) a a 4.71 (0.04) 2.65 (0.04)
Macao-China -0.12 (0.01) -0.17 (0.01) 43.2 (0.8) 3.23 (0.04) 3.51 (0.03)
Montenegro -0.03 (0.01) 0.34 (0.02) 82.5 (0.6) 6.07 (0.03) 2.71 (0.03)
Romania 0.06 (0.02) 0.40 (0.03) 39.6 (1.1) 3.09 (0.11) 2.18 (0.06)
Russian Federation 0.39 (0.02) 0.30 (0.02) 3.4 (0.9) 5.96 (0.02) 3.49 (0.07)
Serbia 0.13 (0.01) 0.15 (0.02) a a 4.83 (0.04) 2.74 (0.05)
Slovenia 0.03 (0.01) 0.07 (0.01) 66.6 (0.8) 6.23 (0.02) 2.71 (0.03)
Chinese Taipei 0.06 (0.01) 0.26 (0.02) 43.4 (1.0) 4.26 (0.07) 2.81 (0.05)
Thailand 0.26 (0.02) 0.63 (0.01) 91.4 (0.5) 4.42 (0.07) 3.66 (0.03)
Tunisia 0.41 (0.02) 0.55 (0.02) 72.5 0.9 3.69 (0.05) 2.52 (0.04)
Uruguay -0.23 (0.02) 0.09 (0.02) 46.2 (0.9) 3.59 (0.07) 2.33 (0.04)

Note: * The number of additional courses was calculated treating missing values as zeroes.

a - The category does not apply in the country concerned. Data are therefore missing.
v - There is no variation in this indicator so the standard errors were not calculated.
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Table A4.6 School policies, descriptive statistics

Share of students in

Share of students in
schools which compete
for students with other

Share of students in
schools who select
students based on

Index of science

Index of school’s

educational resources and

student

performance in

private schools* schools academic record promotion activities science
% of % of % of

students S.E. students S.E. students S.E. Mean S.E. Mean S.E.

8 Australia w w 93.6 (1.1) 9.4 (1.8) 0.41 (0.04) 0.41 (0.05)
5 Austria 9.3 (2.2) 64.4 (3.5) 65.4 2.1 -0.38 (0.07) 0.36 (0.08)
Belgium w w 90.7 (2.0) 25.7 (2.6) -0.22 (0.05) -0.04 (0.06)
Canada 7.2 (0.6) 76.8 (2.3) 10.6 (1.2) 0.41 (0.04) 0.09 (0.05)
Czech Republic 6.5 (2.7) 85.9 (2.5) 422 (3.2) 0.46 (0.06) -0.08 (0.06)
Denmark 20.0 (2.7) 77.5 (3.3) 4.0 (1.5) -0.82 (0.07) -0.09 (0.06)
Finland 3.0 (1.2) 56.0 (3.7) 4.3 (1.9) -0.60 (0.06) -0.23 (0.06)
France w w w w w w w w w w
Germany 5.6 (1.7) 82.8 (2.6) 38.7 (3.8) -0.10 (0.05) 0.11 (0.07)
Greece 5.2 (1.2) 59.8 (3.4) 4.5 (1.7) -0.42 (0.06) -0.03 (0.08)
Hungary 15.7 (3.2) 75.7 (3.6) 64.5 (3.8) 0.62 (0.06) 0.20 (0.07)
Iceland 1.1 0.1) 27.8 0.2) 1.1 (0.0) -0.71 0.00 0.20 0.00
Ireland 60.1 (1.2) 83.5 2.7) 2.5 (1.2) 0.12 (0.08) -0.32 (0.07)
Italy 3.8 (0.7) 80.8 (2.5) 7.0 (1.7) 0.01 (0.04) 0.18 (0.05)
Japan 31.1 (1.3) 89.6 (2.2) 86.4 (2.5) -1.15 (0.07) 0.45 (0.07)
Korea 46.4 (3.9 84.4 (3.0) 59.1 (4.0) 0.54 (0.07) -0.19 (0.06)
Luxembourg 14.5 (0.1) 66.8 (0.1) 41.6 0.1) 0.15 0.00 0.26 0.00
Mexico 14.8 2.1 84.3 (2.0) 38.0 (2.8) -0.03 (0.04) -0.86 (0.06)
Netherlands 67.7 (4.3) 89.6 (2.1 65.4 (3.9) -0.50 (0.08) 0.26 (0.07)
New Zealand 5.8 0.3) 89.2 (2.1) 9.4 (2.1) 0.51 (0.06) 0.31 (0.06)
Norway 1.9 (0.9) 343 (3.6) 0.0 (0.0) -0.50 (0.05) -0.44 (0.05)
Poland 1.6 0.1) 64.9 (3.5) 13.5 (2.5) 0.58 (0.04) -0.09 (0.07)
Portugal 10.2 (1.3) 72.8 (3.9) 6.7 (2.1) 0.66 (0.06) -0.38 (0.06)
Slovak Republic 7.7 (1.9) 91.4 (2.1 46.5 (2.6) 0.70 (0.05) -0.54 (0.05)
Spain 35.5 (0.9) 79.8 (2.2) 3.0 (0.9) 0.19 (0.06) -0.02 (0.06)
Sweden 8.4 0.8) 62.9 (3.7) 1.9 0.7) -0.49 (0.07) 0.04 (0.06)
Switzerland 4.9 (0.6) 41.6 2.7) 51.2 (2.5) -0.25 (0.04) 0.67 (0.06)
Turkey 2.3 (1.4) 68.4 (3.9) 29.1 (3.5) -0.16 (0.08) -0.84 (0.08)
United Kingdom 7.1 (0.7) 923 (1.5) 10.0 (1.3) 0.41 (0.06) 0.27 (0.08)
United States 7.7 (1.0 741 3.1 8.0 (1.9) 0.47 (0.08) 0.29 (0.08)
OECD average 15.00 (0.31) 73.85 (0.50) 25.85 (0.42) -0.00 (0.01) -0.00 0.01)
¢ Argentina 343 (3.8) 80.8 (3.4) 7.1 (2.1) 0.11 (0.07) -0.54 (0.08)
E Azerbaijan 0.9 (0.4) m m 17.3 (3.1) 0.27 (0.07) -1.37 (0.05)
é Brazil 13.5 (1.2) 67.3 (2.4) 8.0 (1.6) 0.24 (0.04) -0.97 (0.06)
Bulgaria m m 84.9 (3.2) 83.9 2.7) 0.03 (0.06) -0.58 (0.05)
Chile 55.3 (2.1) 80.9 (3.3) 32.6 (3.7) -0.27 (0.12) -0.63 (0.09)
Colombia 18.9 (2.6) 75.8 (5.0) 19.8 (3.4) 0.82 (0.08) -1.17 (0.07)
Croatia 1.4 (1.0) 77.0 (3.5) 90.6 (1.9) 0.15 (0.08) -0.55 (0.06)
Estonia 1.9 (0.9 78.6 (2.6) 44.4 (3.4) 0.90 (0.04) -0.28 (0.05)
Hong Kong-China 92.5 0.2) 98.8 (0.9) 82.8 (3.2) 0.92 (0.06) 0.35 (0.08)
Indonesia 39.9 (3.5) 94.8 (1.4) 62.9 (4.4) -0.04 (0.09) -1.63 (0.09)
Israel 299 (3.6) 82.8 3.1) 35.7 (4.5) 0.20 (0.09) 0.07 (0.09)
Jordan 19.9 (1.6) 55.8 (3.9 27.0 (3.4) 0.88 (0.07) -0.74 (0.08)
Kyrgyzstan 1.4 0.7) 64.9 (2.9) 22.7 (3.2) 0.76 (0.05) -2.32 (0.06)
Latvia 0.0 v 95.9 (1.6) 17.6 (2.4) 0.19 (0.03) -0.54 (0.04)
Lithuania 0.7 (0.7) 72.7 (2.9) 11.1 (2.3) 1.19 (0.04) -0.39 (0.05)
Macao-China 96.2 (0.0) 89.4 0.1) 66.4 0.1) 0.45 0.00 0.06 0.00
Montenegro 0.2 (0.0) 98.5 (0.1) 66.8 0.2) 0.34 0.00 -1.26 0.00
Romania 0.0 \ 54.8 (5.4) 61.6 (4.2) 0.77 (0.08) -0.74 (0.07)
Russian Federation 0.0 \ 68.0 (4.3) 10.9 (2.1) 1.19 (0.05) -1.18 (0.04)
Serbia 0.6 0.7) 72.9 (3.6) 91.4 (2.1) 0.31 (0.07) -0.69 (0.05)
Slovenia 2.3 (0.0 52.4 (0.5) 38.2 (0.2) 1.15 0.00 0.22 (0.01)
Chinese Taipei 35.1 (2.4) 93.7 (2.1) 52.8 (3.1) 0.77 (0.06) 0.59 (0.12)
Thailand 16.5 0.7) 88.3 (2.9) 43.5 (4.0) 1.34 (0.06) -0.67 (0.07)
Tunisia 2.3 (1.0 51.1 (5.1) 23.6 (3.6) 0.36 (0.08) -0.69 (0.05)
Uruguay 14.8 (0.8) 47.9 (2.9) 9.0 (1.7) -0.01 (0.05) -0.72 (0.07)

Note: * missing information was coded as zero so this column contains the share of students in private schools among all students

tested in PISA.

m - Data are not available. These data were collected but subsequently removed from the publication for technical reasons.
w - Data have been withdrawn at the request of the country concerned.
v - There is no variation in this indicator so the standard errors were not calculated.
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Table A4.7 Odds ratios for the background model used in Chapter 3
Indicator
for students
speaking
Indicator for | a different
students with |language than| Indicator | Indicator for | Indicator for | Indicator for | Indicator for
School an immigrant | the language | for female ! in | in d in ! in
ESCS average ESCS | background | of the test students 7th grade 8th grade 9th grade 10th grade
Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E.
8 Australia 1.89 |(0.16) | 2.43 |(0.22)| 1.06 |(0.15)| 0.98 |(0.19)| 0.85 | (0.10) | 1.00 | (0.00)| 0.00 |(1.35)| 0.44 |(0.28)| m m
6 Austria 1.12 |(0.26) | 18.38 | (0.40) | 0.46 | (0.51) | 0.32 |(0.63)| 0.57 |(0.19) | 0.00 |(1.44)| 0.13 [(1.09)| 0.62 | (0.20)| m m
Belgium 1.26 |(0.21) | 16.16 | (0.25) | 0.52 |(0.24) | 1.80 |(0.18)| 0.60 |(0.19) | 0.00 | (1.40)| 0.00 |(7.58)| 0.18 [(0.21)| m m
Canada 1.61 [(0.15)| 1.80 |(0.16) | 0.97 |(0.19)| 0.69 [(0.23)| 0.79 |(0.11) | 0.00 |(2.44)| 0.00 |(6.95)| 0.38 |(0.18)| m m
Czech Republic 1.60 |(0.35)|12.16|(0.39) | 1.17 |(0.60) | 0.63 |(0.66) | 0.72 |(0.18) | 0.00 |(1.09) | 0.07 [(1.42)| 0.85 [(0.19)| m m
Denmark 1.76 [(0.24) | 2.20 |(0.31) | 0.47 |(0.45)| 0.65 [(0.60)| 0.63 |(0.19)| 0.00 |(1.29)| 0.21 |(0.38)| m m 1.24 1(0.77)
Finland 1.74 1(0.18) | 1.08 |(0.35)| 0.13 |(1.29)| 0.98 |(0.81)| 0.91 |(0.17) | 0.00 | (0.93)| 0.59 [(0.25)| m m m m
France 0.92 ((0.28)| 9.87 [(0.46) | 0.91 |(0.32)| 0.56 |(0.49)| 0.53 |(0.22)| 0.00 |(3.13)| 0.00 |(8.07)| 0.20 |(0.29)| m m
Germany 1.14 |(0.31) | 16.25 | (0.35) | 0.64 | (0.40) | 0.33 |(0.48) | 0.66 |(0.25)| 0.00 |(0.28) | 0.42 |(0.40)| m m 2.67 |(0.21)
Greece 1.73 1(0.22) | 3.01 |(0.24)| 1.13 |(0.36) | 0.45 |(0.95)| 1.09 |(0.20) | 0.00 |(0.33)| 0.00 [(0.24)| 0.35 [(0.73)| m m
Hungary 1.58 [(0.36) | 14.70 | (0.28) | 1.38 | (0.89) | 0.00 |(0.96)| 0.44 |(0.27)| 0.00 |(0.74)| 0.00 |(8.61)| m m 1.89 [(0.21)
Iceland 1.79 1(0.21) | 0.83 |(0.24)| 0.43 |(1.19)| 0.47 |(1.01)| 1.04 | (0.19)| a a a a 0.00 |(0.37)| m m
Ireland 1.79 1(0.23) | 2.91 |(0.31)| 1.63 |(0.44)| 0.38 |(0.65)| 0.96 |(0.16) | 0.00 |(1.75)| 0.32 [(0.99)| m m 1.81 |(0.21)
Italy 1.66 |(0.18) | 6.28 |(0.16) | 1.07 |(0.28)| 0.83 |(0.15)| 0.60 |(0.12) | 0.00 |(0.64) | 0.12 [(1.55)| 0.41 [(0.17)| m m
Japan 1.35 |(0.26) [ 15.19 | (0.38) | 0.94 |(1.01)| 0.00 |(7.44)| 0.80 |(0.19) a a a a a a m m
Korea 1.03 |(0.19)| 7.44 |(0.27) c C C c 0.84 |(0.17) a a a a 0.00 |(1.22) m m
Luxembourg 1.16 |(0.19) | 4.00 |(0.25)| 0.33 |(0.21)| 2.71 |(0.83)| 0.53 |(0.20) | 0.00 |(1.21)| 0.53 [(0.36)| m m 3.66 |(0.22)
Mexico 1.15 [(0.17) | 1.76 |(0.16) | 0.09 |(0.70) | 0.74 |(0.52) | 0.61 |(0.12) | 0.15 |(1.43)| 0.12 |(0.61)| 0.31 |(0.22) | m m
Netherlands 1.05 |(0.28) | 46.68 | (0.48) | 0.33 |(0.46) | 1.26 |(0.55)| 0.67 |(0.21) | 0.00 | (1.21)| 0.07 [(0.81)| 0.35 [(0.26) | m m
New Zealand 1.61 [(0.18)| 3.13 |(0.20) | 0.97 |(0.32) | 0.91 |(0.38)| 0.96 |(0.18) a a a a 0.00 |(1.44)| 0.36 |(0.49)
Norway 1.71 1(0.24) | 1.66 |(0.31)| 1.01 |(0.38) | 0.57 |(0.49)| 1.06 |(0.16)| a a a a 0.03 | (6.68)| m m
Poland 2.14 ((0.21)| 0.85 [(0.26) | 0.00 |(1.18)| 1.13 |(1.05)| 0.71 |(0.12)| 0.00 |(1.20)| 0.00 |(6.16)| m m |191.78 (7.46)
Portugal 1.45 |(0.24)| 1.32 |(0.21) | 0.00 |(9.10) | 0.06 |(7.32)| 0.51 |(0.17)| 0.00 |(8.20)| 0.02 |(0.70)| 0.15 |(0.24)| m m
Slovak Republic 1.95 |(0.35)| 5.98 |(0.34)| 0.00 |(0.54)| 0.81 |(0.27)| 0.80 |(0.19) | 0.00 |(0.54)| 0.00 [(0.41)| 0.73 [(0.20)| m m
Spain 1.53 [(0.24)| 1.58 |(0.21) | 0.41 | (0.42) | 0.73 |(0.19)| 0.61 |(0.17) | 0.00 |(1.07) | 0.02 |(0.59)| 0.13 |(0.22)| m m
Sweden 1.69 |(0.21) | 1.79 |(0.29) | 0.38 |(0.46)| 0.70 |(0.45)| 0.80 |(0.19) a a 0.01 |(6.03)| m m 1.15 | (0.82)
Switzerland 1.27 (0.21) | 5.99 |(0.25)| 0.35 |(0.26) | 0.66 |(0.30)| 0.82 |(0.16) | 0.10 | (1.12) | 0.28 [(0.22)| m m 1.38 |(0.21)
Turkey 1.54 [(0.28)| 5.46 |(0.28) | 0.05 |(6.53) | 1.12 [(0.48)| 1.13 |(0.21) | 6.61 |(0.76) | 2.10 [(0.67)| 1.95 |(0.20)| m m
United Kingdom 2.64 |(0.23)| 1.74 |(0.29) | 0.94 |(0.36)| 0.59 |(0.43)| 0.70 |(0.15) a a a a a a 0.78 |(0.32)
United States 1.93 [(0.19)| 1.58 |(0.24) | 1.08 |(0.28) | 0.51 [(0.31)| 0.64 |(0.16) | 0.00 |(1.47)| 0.00 |(1.49)| 0.37 |(0.36)| m m
OECD average 1.52 |(0.04) | 4.02 | (0.05) | 0.18 | (0.39) | 0.50 |(0.64)| 0.73 |(0.03) | 0.00 |(0.34)| 0.01 |(0.61)| 0.15 |(0.23)| 1.31 |(0.25)
@ Argentina 1.39 |(0.21) | 3.71 |(0.28) | 1.58 |(0.49)| 0.00 |(7.43)| 0.83 |(0.23) | 0.00 |(0.82)| 0.18 [(0.44)| 0.31 [(0.34)| m m
_GY:: Azerbaijan 1.29 [(0.26) | 0.84 |(0.32) | 0.66 |(0.84) | 2.27 [(0.39)| 1.30 [(0.16) | 0.56 |(1.00) | 1.17 |(0.37)| m m 1.39 [(0.19)
5 Brazil 1.63 |(0.24)| 1.42 |(0.31)| 0.36 |(0.65)| 0.42 |(2.42)| 0.55 |(0.18) | 0.11 |(0.52) | 0.28 [(0.26)| m m 2.09 | (0.19)
Bulgaria 2.11 [(0.32)| 6.92 [(0.39) | 0.00 |(6.05)| 0.56 |(0.36)| 0.95 |(0.24)| 0.00 |(1.35)| 0.03 |(7.33)| m m 1.35 1(0.23)
Chile 1.07 |(0.33)| 3.14 |(0.34) | 0.00 |(1.59)| 1.20 [(1.51)| 0.50 [(0.20) | 0.00 |(1.56)| 0.00 |(8.52)| 0.23 |(0.32)| m m
Colombia 1.44 1(0.32)| 1.09 |(0.36)| 0.00 |(1.54)| 0.00 |(1.63)| 0.50 |(0.24) | 0.15 |(0.54) | 0.21 [(0.41)| 0.60 [(0.31)| m m
Croatia 1.32 |(0.23)| 8.17 |(0.29)| 0.78 |(0.23) | 0.41 |(0.80)| 0.72 |(0.19) a a 0.00 |(1.37)| m m 1.46 ((0.18)
Estonia 1.51 1(0.27) | 1.36 |(0.43)| 0.30 |(0.30)| 1.16 |(0.57)| 0.87 |(0.17) | 0.19 |(1.06) | 0.43 |(0.21)| m m 2.83 |(0.61)
Hong Kong-China 1.22 |(0.20)| 7.10 |(0.39) | 1.50 |(0.16) | 0.59 [(0.33)| 0.59 [(0.18) | 0.03 |(1.02) | 0.21 |(0.34)| 0.49 |(0.23)| m m
Indonesia 0.95 [(0.23)| 2.91 [(0.38)| 0.00 |(0.36)| 1.97 |(0.30)| 0.66 |(0.23)| 0.00 |(0.56)| 0.31 |(0.37)| 0.50 |(0.27)| m m
Israel 1.48 |(0.17) | 3.00 |(0.29)| 1.10 |(0.26) | 1.25 |(0.25)| 0.63 |(0.20) a a 0.00 |(5.98)| 0.66 [(0.26)| m m
Jordan 1.35 1(0.15) | 1.21 |(0.21)| 1.63 |(0.17)| 0.83 |(0.52)| 2.00 |(0.22) | 0.00 |(1.14)| 0.39 [(0.73)| 0.14 [ (0.64)| m m
Kyrgyzstan 1.05 |(0.14) | 3.49 |(0.32)| 1.44 |(0.52)| 0.61 |(0.36)| 1.11 |(0.16) | 0.59 |(1.90)| 1.00 |(0.22)| m m 1.09 | (0.18)
Latvia 2.51 [(0.33)| 2.01 |(0.25)| 0.77 |(0.43)| 0.79 |(0.44)| 0.96 |(0.22) | 0.00 |(7.52)| 0.36 |(0.32)| m m 2.74 1(0.72)
Lithuania 3.18 [(0.26) | 2.33 [(0.24)| 1.69 |(0.59) | 0.55 |(0.59)| 0.96 |(0.18)| 0.00 |(6.16)| 0.51 |(0.31)| m m 1.19 | (0.33)
Macao-China 1.37 [(0.20)| 1.56 |(0.23) | 1.32 |(0.22) | 2.29 |(0.74)| 0.57 |(0.19) | 0.05 | (0.58) | 0.13 |(0.22)| 0.33 |(0.15)| m m
Montenegro 1.54 1(0.24) | 5.07 |(0.23)| 2.19 |(0.31)| 0.83 |(0.19)| 0.94 |(0.16)| a a 0.00 [(0.79)| m m 2.18 |(0.23)
Romania 2.80 [(0.41)| 5.47 |(0.38) [ C 0.69 [(0.62)| 0.81 [(0.30)| 0.00 |(0.61)| 1.00 |(0.56)| m m 1.82 | (0.51)
Russian Federation | 1.31 [(0.28) | 1.32 |(0.26) | 1.05 |(0.28) | 0.54 |(0.37)| 0.82 |(0.17)| 0.00 |(1.05)| 0.42 |(0.26)| 0.63 |(0.18) | m m
Serbia 1.34 1(0.21) | 6.70 |(0.36) | 1.02 |(0.27)| 1.23 |(0.58)| 0.85 |(0.19) | 0.00 | (1.58)| 1.34 [(1.43)| m m 0.03 | (6.71)
Slovenia 1.17 |(0.30) | 39.16 | (0.41) | 0.54 | (0.32) | 0.46 |(0.50)| 0.76 |(0.22) a a 0.00 |(2.23)| 0.00 |(8.66) | m m
Chinese Taipei 1.17 1(0.18) [ 17.12 1 (0.39) | 0.37 |(0.90) | 1.13 |(0.15)| 0.63 |(0.15) a a 0.00 [(1.41)| 0.68 [(0.23)| m m
Thailand 1.50 [(0.29)| 2.05 |(0.21) | 0.00 |(1.18) | 1.42 |(0.17)| 1.12 |(0.16) | 0.00 | (1.19)| 0.72 |(1.10)| 0.46 |(0.22) | m m
Tunisia 1.14 1(0.16) | 1.36 |(0.20) | 0.00 |(7.23)| 3.26 |(0.55)| 0.59 |(0.17)| 0.02 |(0.64) | 0.07 [(0.35)| 0.26 [(0.23)| m m
Uruguay 1.42 1(0.22)| 1.60 |(0.23) | 0.01 |(7.97)| 0.83 |(0.92)| 0.81 |(0.21)| 0.12 |(0.73) | 0.07 |(0.65) | 0.30 |(0.33)| m m
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Table A4.7 Odds ratios for the background model used in Chapter 3

Indicator for

Indicator for
observations

Indicator for
observations

X X X . observations | with imputed | with imputed
Indicator for Indicator for Indicator for Indicator for | with imputed information | information on
! in 11th d in 12th d in 13th ! in 14th| information on |  on migrant Ianguaﬁe spoken
grade grade grade grade grade background at home Constant
Ratio S.E. Ratio S.E. Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E. | Ratio | S.E.
8 Australia 1.72 | (0.11) | 0.00 | (1.18) a a a a a a 0.40 | (0.52) | 0.33 | (0.76) | 0.37 | (0.13)
5 Austria a a a a a a a a a a 0.00 | (6.78) | 0.00 | (7.48) | 0.49 | (0.21)
Belgium 1.50 | (1.07) a a a a a a 0.00 | (1.47) | 0.35 | (1.14) | 0.62 | (0.34) | 0.44 | (0.19)
Canada 3.15 (0.39) a a a a a a a a 0.61 (0.40) | 0.31 (0.66) | 0.43 | (0.11)
Czech Republic a a a a a a a a a a 459 | (1.37) | 0.23 | (1.01) | 0.50 | (0.32)
Denmark 3.63 (0.73) a a a a a a a a 0.04 | (6.46) | 0.53 | (0.52) | 0.46 | (0.19)
Finland a a a a a a a a a a 0.25 | (1.20) | 0.38 | (1.15) | 0.47 | (0.18)
France 1.39 | (1.05) a a a a a a a a 0.39 | (0.97) | 0.23 | (1.14) | 0.75 | (0.34)
Germany a (0.73) a a a a a a 0.70 | (1.02) | 1.55 | (0.64) | 0.57 | (0.50) | 0.15 | (0.28)
Greece 1.27 (0.20) a a a a a a a a 0.51 (1.24) | 095 | (0.38) | 0.65 | (0.25)
Hungary a a a a a a a a a a 0.00 | (8.77) | 1.70 | (0.90) | 0.88 | (0.44)
Iceland 6.32 (1.32) a a a a a a a a 0.43 | (1.22) | 0.00 | (0.26) | 0.35 | (0.17)
Ireland 2.00 | (0.15) a a a a a a a a 0.03 | (6.60) | 0.00 | (7.64) | 0.39 | (0.21)
Italy 0.74 (0.59) a a a a a a a a 0.20 | (0.60) | 0.38 | (0.23) | 1.17 | (0.21)
Japan a a a a a a a a a a 0.00 | (0.93) | 0.50 | (0.53) | 0.59 | (0.28)
Korea 2.40 (0.61) a a a a a a a a 0.26 | (0.94) | 0.94 | (0.84) | 0.46 | (0.19)
Luxembourg a a a a a a a a a a 0.04 | (6.53) | 0.31 | (1.11) | 0.15 | (0.82)
Mexico 0.67 (0.22) | 0.50 (0.43) a a a a 0.47 | (0.40) | 0.47 | (0.48) | 0.82 | (1.02) | 1.65 | (0.40)
Netherlands a (15.58) a a a a a a a a 0.27 | (1.36) | 1.29 | (0.87) | 0.27 | (0.26)
New Zealand 1.44 | (0.42) a a a a a a 0.44 | (1.21) | 0.20 |(0.69) | 0.39 | (0.16)
Norway a a a a a a a a a a 0.00 | (7.64) | 0.25 | (1.08) | 0.27 (0.17)
Poland a a a a a a a a a a 0.16 | (1.04) | 0.98 | (0.70) | 0.69 | (0.23)
Portugal a (10.46) a a a a a a 0.00 | (6.90) | 0.00 | (1.91) | 0.60 | (0.63) | 2.92 | (0.41)
Slovak Republic a a a a a a a a a a 0.03 | (7.12) | 0.00 | (8.75) | 1.00 | (0.38)
Spain a a a a a a a a a a 0.27 | (0.68) | 0.49 | (0.47) | 1.82 | (0.32)
Sweden a a a a a a a a a a 0.00 | (7.87) 0.30 (0.94) | 0.43 (0.18)
Switzerland a (11.57) a a a a a a a a 0.31 (0.71) | 0.23 | (0.52) | 0.50 | (0.22)
Turkey 1.96 (0.48) a a a a a a a a 0.18 | (1.21) | 3.07 | (1.27) | 5.96 | (0.70)
United Kingdom 1.67 | (0.35) a a a a a 0.98 | (0.45) | 0.28 | (0.93) | 0.49 | (0.17)
United States 1.52 (0.20) | 0.00 | (10.41) a a a a 0.00 | (1.48) | 0.38 | (0.79) | 0.09 | (1.12) | 0.52 | (0.20)
OECD average 9.83 | (0.74) | 0.49 | (0.35) a a a a 0.23 | (0.24) | 0.05 | (0.70) | 0.17 | (0.48) | 0.58 | (0.06)
¢ Argentina 0.83 (0.57) | 1.28 (0.97) a a a a 0.60 | (1.96) | 0.67 | (1.26) | 0.52 | (1.13) | 1.84 | (0.45)
E Azerbaijan 3.55 (1.07) | 0.00 (1.60) 0.02 | (6.49) | 1.00 | (0.00) a a 0.35 | (0.42) | 0.76 | (0.68) | 0.37 | (0.47)
é Brazil 0.40 (1.44) a a a a a a a a 0.05 | (2.36) | 2.89 | (1.11) | 2.57 | (0.58)
Bulgaria 0.00 | (1.57) a a a a a a a a 0.39 |(0.82) | 0.85 | (1.05) | 1.06 | (0.44)
Chile 2.15 (0.28) a a a a a a a a 0.17 | (1.19) | 2.57 | (0.75) | 1.32 | (0.55)
Colombia 1.90 | (0.26) a a a a a a a a 0.32 |(0.90) | 2.30 |(0.88) | 1.29 | (0.88)
Croatia a a a a a a a a a a 0.01 (6.64) | 1.65 | (0.90) | 0.63 | (0.21)
Estonia a a a a a a a a a a 0.01 (6.53) 0.00 (6.25) 0.61 (0.23)
Hong Kong-China a a a a a a a a a a 0.59 | (0.97) | 0.02 | (6.19) | 3.85 | (0.45)
Indonesia 1.04 (0.60) a a a a a a a a 0.08 (2.41) 1.99 | (0.68) 1.93 (0.74)
Israel a (14.44) a a a a a a a a 0.58 | (0.40) | 0.35 | (0.54) | 0.35 | (0.19)
Jordan a a a a a a a a a a 0.18 | (0.81) | 0.66 | (0.79) | 0.32 | (0.32)
Kyrgyzstan a a a a a a a a a a 0.38 | (0.54) | 0.52 | (0.60) | 0.93 | (0.31)
Latvia a a a a a a a a 0.54 | (2.41) | 0.28 | (0.78) | 0.41 | (0.99) | 1.06 | (0.34)
Lithuania a a a a a a a a 0.00 | (0.85) | 0.46 | (0.74) | 0.19 | (1.21) | 0.90 | (0.29)
Macao-China 1.51 (0.95) a a a a a a a a 0.70 | (0.76) 1.00 (0.00) 1.21 (0.89)
Montenegro a a a a a a a a a a 0.55 | (0.86) | 0.81 (0.26) | 0.57 | (0.24)
Romania a a a a a a a a a a 0.00 | (0.66) 1.00 (0.00) | 2.32 (0.47)
Russian Federation 2.76 (0.75) a a a a a a a a 0.62 | (1.41) | 0.00 | (1.05) | 0.58 | (0.27)
Serbia a a a a a a a a a a 0.00 | (7.81) | 0.00 | (8.37) | 0.65 | (0.25)
Slovenia 3.18 | (0.41) a a a a a a a a 0.17 | (1.47) | 031 | (1.14) | 0.26 | (0.26)
Chinese Taipei 0.01 (7.70) a a a a a a a a 0.14 | (1.04) | 0.30 | (0.54) | 1.46 | (0.26)
Thailand 1.25 | (0.37) a a a a a a a a 0.38 | (0.67) | 0.99 | (0.55) | 2.54 | (0.78)
Tunisia 1.90 (0.39) a a a a a a a a 0.55 | (0.78) | 0.79 | (0.47) | 2.37 | (0.49)
Uruguay 1.14 (0.41) a a a a a a a a 1.45 (0.59) | 0.41 (0.72) 117 (0.38)
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Table A4.8

Regression coefficients for the background model used in Chapter 4

The indicator for

School mean ESCS

disadvantaged students ESCS ESCS squared School mean ESCS squared
Coef. S.E. Coef. Coef. S.E. Coef. S.E. Coef. S.E.
o Australia 1.63 (3.47) 28.02 -2.83 (1.30) 53.69 (6.37) 6.41 (8.36)
% Austria 2.55 (5.05) 7.04 -2.85 (1.30) 105.33 (8.12) -4.11 (10.50)
Belgium -1.73 (2.76) 11.67 -0.43 (0.67) 78.30 (5.46) -2.03 (7.04)
Canada -2.15 (3.10) 19.71 -2.22 (1.04) 36.78 (8.99) 1.44 (8.46)
Czech Republic -2.16 (4.32) 15.03 -2.04 (1.43) 108.17 (7.58) 16.43 (8.48)
Denmark -1.20 (4.85) 25.13 2.09 (1.28) 37.84 (8.44) -8.38 (10.62)
Finland 1.07 (4.92) 26.48 221 (1.52) -0.75 (10.45) 26.00 (12.55)
France -7.75 (4.23) 12.24 1.89 (1.51) 60.59 (5.64) -16.79 (7.67)
Germany -3.41 (3.81) 5.24 0.64 (0.86) 102.75 (5.67) -14.57 (6.79)
Greece 0.99 (4.51) 15.81 -1.67 (1.48) 49.13 4.71) -11.37 (5.75)
Hungary 1.72 (4.31) 4.96 -1.31 (1.17) 83.70 (5.92) 4.81 (6.30)
Iceland -1.30 (6.21) 28.56 -1.14 (1.72) -28.09 (14.43) 17.39 (10.56)
Ireland 1.31 (4.84) 27.75 -0.97 (1.35) 46.43 (5.33) -19.11 (7.22)
Italy -2.91 (3.69) 4.71 -3.04 (0.90) 73.52 (4.88) -3.66 (6.86)
Japan -3.22 (5.17) 3.52 -4.54 (2.37) 126.48 (9.46) -23.78 (20.14)
Korea 1.87 (4.50) 9.80 2.19 (1.46) 83.59 (8.66) -10.71 (12.72)
Luxembourg -10.96 (3.81) 9.73 -1.16 (0.80) 56.80 (2.54) -3.44 (4.04)
Mexico -3.00 (4.38) 6.44 1.12 (0.67) 40.36 (2.71) 6.81 (1.49)
Netherlands -5.48 (4.46) 3.46 1.58 (1.24) 115.95 (8.10) -3.26 (10.67)
New Zealand 0.81 (5.05) 38.08 2.91 (1.56) 53.97 (5.98) -8.12 (9.25)
Norway -6.44 (4.68) 26.21 -3.05 (1.51) 16.29 (18.50) 18.48 (14.46)
Poland -0.12 (3.96) 31.70 0.22 (1.19) 24.92 (6.00) 23.14 (7.25)
Portugal 0.24 (4.08) 11.14 1.42 (0.76) 11.92 (2.92) -0.01 (2.08)
Slovak Republic -8.02 (4.51) 14.62 -1.58 (1.65) 71.59 (5.42) 23.30 (6.08)
Spain 2.39 (4.16) 12.39 -2.77 (1.07) 16.66 (2.75) 2.48 (3.63)
Sweden -3.14 (5.07) 26.97 -0.51 (1.44) 34.98 (12.60) -5.86 (17.83)
Switzerland -1.04 (3.29) 15.26 1.26 (1.16) 68.21 (6.03) =255 (9.01)
Turkey 4.53 (4.47) 14.52 2.01 (1.23) 82.14 (10.50) 9.43 (4.72)
United Kingdom 2.94 (4.56) 33.57 -2.87 (1.61) 50.91 (6.20) 32.92 (9.94)
United States 0.17 (5.07) 28.01 4.01 (1.26) 40.32 (4.50) 3.97 (7.46)
OECD average -1.39 0.81) 17.26 -0.38 0.24) 56.75 (1.45) 1.84 (1.74)
@ Argentina -6.49 (7.09) 11.77 1.06 (1.37) 44.80 (8.74) 4.05 (5.95)
‘u:: Azerbaijan 7.36 (3.97) 8.10 -0.21 (0.88) 20.14 (3.49) 14.51 (4.63)
E Brazil 8.44 (4.49) 7.42 -0.65 (0.87) 63.28 (4.97) 14.70 (2.38)
Bulgaria -1.52 (4.33) 10.49 -2.14 (1.43) 90.44 (6.04) 21.72 (5.36)
Chile -9.43 (5.48) 8.01 1.61 (0.90) 46.93 (3.74) 3.78 (3.05)
Colombia 2.75 (5.96) 8.86 0.85 (1.15) 37.53 (4.30) 10.56 (3.07)
Croatia -2.33 (3.86) 11.62 -0.94 (1.27) 81.35 (6.30) 12.23 (12.06)
Estonia 4.07 (4.91) 19.06 3.73 (1.91) 28.73 (7.38) 27.51 (9.05)
Hong Kong-China 6.66 (4.73) 6.57 -0.03 (1.12) 30.28 (18.24) -37.17 (18.20)
Indonesia 4.54 (3.60) 3.30 0.01 (0.79) 62.12 (15.03) 8.26 (5.61)
Israel 14252 (5.95) 18.71 3.71 (1.57) 63.19 (12.77) -12.27 (15.89)
Jordan -4.75 (3.76) 19.78 2.77 (0.68) 36.35 (6.78) 12.20 (3.67)
Kyrgyzstan 6.33 (4.18) 8.45 0.21 (1.07) 90.51 (12.39) 12.18 (12.83)
Latvia 8.31 (5.46) 19.33 -1.25 (2.12) 29.99 (6.37) 2.07 (9.66)
Lithuania 9.51 (5.11) 25.79 -5.41 (1.77) 39.86 (5.00) 32.47 (8.49)
Macao-China -6.21 (4.68) 2.16 -0.25 (1.29) -4.12 (7.60) -11.14 (4.81)
Montenegro 5.57 (4.54) 11.75 -2.21 (1.46) 69.30 (3.45) 42.71 (7.33)
Romania 6.08 (5.51) 13.21 -1.16 (1.26) 73.59 (6.46) 14.70 (4.08)
Russian Federation -2.75 (4.91) 14.62 -0.13 (1.81) 46.20 (7.02) 37.53 9.11)
Serbia -0.69 (4.40) 10.56 -2.15 (1.21) 74.94 (4.98) 3.57 (8.99)
Slovenia -2.14 (5.00) 1.28 1.10 (1.81) 123.20 (4.84) 20.25 (9.08)
Chinese Taipei 3.24 (3.76) 14.68 1.99 (1.59) 112.57 (7.35) 7.45 (13.59)
Thailand 5.63 (4.45) 13.93 1.77 (1.10) 58.27 (5.77) 10.09 2.72)
Tunisia 7.60 (3.94) 5.83 0.25 (0.59) 27.78 (10.10) 7.84 (3.51)
Uruguay 2.19 (5.73) 13.76 1.76 (0.86) 27.94 (3.42) 7.48 (2.85)
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Table A4.8 Regression coefficients for the background model used in Chapter 4

Indicator for students with

Indicator for students
speaking a different
language than the

Indicator for female

Indicator for students in

Indicator for students in

an immigrant background of the test 7th grade 8th grade
Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E.
8 Australia -0.23 (3.44) -16.03 (5.08) -3.80 (2.42) a a -124.37 -28.82
5 Austria -31.02 (6.33) -22.18 (7.90) -15.66 (3.93) -113.48 (36.37) -55.41 8.61)
Belgium -18.28 (4.67) 8.01 (3.31) -11.90 (2.33) -131.40 (18.25) -100.95 (5.97)
Canada -11.58 (4.34) -15.58 (4.15) -8.25 (2.07) -165.33 (43.24) -99.16 (8.20)
Czech Republic -15.87 (11.04) -25.65 (12.97) -12.25 (4.57) -102.30 (17.23) -87.70 (10.04)
Denmark -30.98 (8.20) -29.39 (8.24) -12.90 (2.86) -122.30 (28.64) -51.30 (4.36)
Finland -42.36 (16.56) -40.32 (15.58) 0.84 (2.85) -77.55 (24.24) -32.45 (4.20)
France -16.31 (5.91) -10.30 (8.29) -12.66 (2.78) -154.04 (60.97) -99.44 (8.61)
Germany -24.95 (5.65) -22.34 (5.35) -15.74 (2.33) -75.00 (11.59) -41.28 (3.39)
Greece 6.53 (8.35) -15.24 (9.88) 5.95 (3.75) -130.53 (29.85) -76.53 (27.20)
Hungary -11.42 (9.66) -13.45 (16.67) -20.87 (3.09) -53.56 (10.32) -23.54 (9.54)
Iceland -26.55 (15.30) -44.08 (14.70) 5.84 (3.10) a a a a
Ireland 8.11 (7.56) -44.23 (10.16) -3.57 (3.34) -160.06 (29.69) -62.43 (8.52)
Italy -22.01 (6.72) 0.32 (3.53) -13.85 (2.82) -115.73 (28.73) -60.31 (17.35)
Japan 32.25 (18.37) -114.57 (22.06) -4.51 (5.07) a a a a
Korea 82.62 (27.78) -24.81 (33.46) 2.32 (3.98) a a a a
Luxembourg -31.81 (3.53) -12.40 (4.86) -10.59 (2.13) -40.99 (19.84) -12.04 (3.69)
Mexico -47.71 (6.63) -18.05 (10.07) -13.38 (1.69) -60.75 (6.28) -65.61 (4.93)
Netherlands -14.01 (7.84) -12.97 (6.23) -13.65 (2.60) -146.81 (32.18) -64.50 (8.45)
New Zealand -7.18 (4.12) -31.85 (5.91) -1.05 (3.77) a a a a
Norway -13.92 (9.03) -32.83 (8.93) 2.51 (3.09) a a a a
Poland -27.29 (53.28) -4.78 (17.26) -5.29 (2.43) -119.09 (17.01) -91.45 (7.16)
Portugal -23.32 (5.92) -1.89 (7.84) -15.22 (2.32) -151.37 (4.69) -108.71 (3.95)
Slovak Republic -26.39 (20.52) -18.82 (6.93) -10.67 (3.41) -81.08 (20.59) -89.04 (11.37)
Spain -25.40 (5.03) -13.47 (3.37) -15.13 (1.80) -228.48 (33.73) -122.63 (3.74)
Sweden -24.42 (8.04) -25.88 (7.99) -1.65 (2.83) a a -68.56 (8.32)
Switzerland -42.47 (4.20) -28.74 (4.79) -11.89 (2.27) -80.63 (12.81) -45.29 (3.20)
Turkey -3.48 (9.78) 3.1 9.71) 4.31 (3.46) 1.71 (21.42) -2.44 (18.80)
United Kingdom -5.43 (5.38) -23.47 (7.92) -8.50 (2.47) a a a a
United States -7.94 (5.77) -19.70 (6.19) -7.48 (2.84) -91.00 (10.44) -99.95 (13.41)
OECD average -14.09 (2.58) -22.39 (2.10) -7.62 (0.56) -79.99 (4.20) -56.17 (1.93)
g Argentina 4.86 (7.18) -62.41 (26.24) 0.95 (4.16) -142.96 (24.51) -92.11 (6.98)
.‘..'-: Azerbaijan -7.45 (6.37) 10.21 (4.34) 7.50 (2.03) -6.52 (12.09) -4.45 (4.57)
& Brazil -16.54 (6.57) 10.92 (15.01) -14.63 (2.12) -67.08 (4.10) -48.51 (4.10)
Bulgaria -35.99 (34.86) -22.60 (6.20) 1.82 (4.02) 3.25 (22.28) -21.78 (12.58)
Chile -40.95 (14.75) -1.02 (18.23) -22.82 (3.34) -92.87 (14.09) -88.61 (9.07)
Colombia -50.50 (26.36) 6.77 (16.63) -16.40 (3.29) -83.66 (8.92) -59.33 (5.86)
Croatia -9.67 (4.18) -19.17 (13.30) -9.35 (3.42) a a -84.22 (16.20)
Estonia -30.83 (5.12) -11.63 (6.55) -2.33 (2.70) -92.05 (9.54) -31.72 (3.28)
Hong Kong-China 22.55 (3.48) -27.36 (14.24) -18.10 (3.66) -106.14 (9.38) -72.25 (6.37)
Indonesia -61.97 (10.16) 14.63 (6.60) -15.94 (5.21) -120.35 (39.63) -42.81 (7.19)
Israel 9.59 (5.10) -0.10 (6.64) -1.25 (5.05) -78.31 (22.64) -42.06 (36.65)
Jordan 10.84 (3.80) -9.27 (7.52) 28.13 (3.83) -118.08 (18.09) -100.23 (10.88)
Kyrgyzstan 21.20 (9.26) -16.49 (3.96) 4.41 (2.48) -59.77 (28.89) -15.93 (5.59)
Latvia -9.95 (5.38) -22.90 (6.02) -0.03 (2.83) -99.74 (13.05) -47.99 (4.25)
Lithuania -0.07 (10.88) -22.39 (9.60) 2.28 (2.73) -104.61 (13.28) -43.37 (6.15)
Macao-China 17.66 (2.52) 16.05 (14.38) -14.46 (2.49) -126.58 (5.65) -79.63 (3.02)
Montenegro 12.48 (5.18) =5.65 (2.85) -2.83 (2.44) a a -86.93 (13.42)
Romania 41.54 (34.06) -15.19 (8.44) -4.36 (2.58) -67.47 (23.92) -5.21 (11.97)
Russian Federation -7.34 (4.66) -41.04 (7.09) -5.71 (2.51) -83.77 (20.22) -56.36 (6.14)
Serbia -0.07 (3.64) 18.31 (11.70) -5.95 (3.12) -110.07 (28.88) -17.64 (17.67)
Slovenia -20.76 (5.21) -28.26 (6.58) -9.82 (2.24) a a -29.56 (28.75)
Chinese Taipei -51.08 (11.75) -9.09 (4.16) -8.52 (3.74) a a 23.19 (18.03)
Thailand -60.16 (21.50) 9.44 (2.96) 8.40 (2.70) -141.93 (57.58) -50.62 (16.49)
Tunisia -19.42 (9.46) -11.50 (5.97) -8.98 (2.76) -119.43 (5.24) -86.97 (3.84)
Uruguay 4.38 (26.90) 0.05 (9.27) -8.97 (3.88) -110.48 (7.54) -95.69 (6.36)
Note:

a - The category does not apply in the country concerned. Data are therefore missing.

© OECD 2011 Against the Odds: Disadvantaged Students Who Succeed in School



ANNEX A4

[Part 3/4]

Table A4.8 Regression coefficients for the background model used in Chapter 4

Indicator for students in

Indicator for students in

Indicator for students in

Indicator for students in

Indicator for students in

9th grade 10th grade 11th grade 12th grade 13th grade
Coef. S.E. Coef. ‘ S.E. Coef. S.E. Coef. S.E. Coef. S.E.
8 Australia -42.40 (3.57) reference category 28.01 (3.31) 71.97 (32.76) a a
8 Austria -24.36 (3.25) reference category 112.95 (27.36) a a a
Belgium -62.69 (2.70) reference category 43.26 (7.16) a a a a
Canada -35.02 (3.55) reference category 35.09 (9.18) 90.86 (34.55) a a
Czech Republic -17.71 (6.29) reference category a a a a a a
Denmark reference category 10.31 (13.97) 53.84 (14.10) a a a a
Finland reference category -0.44 (12.79) a a a a a a
France -64.34 (6.37) reference category 49.06 (9.22) 101.70 (47.95) a a
Germany reference category 40.07 ‘ (2.45) 87.66 (16.08) a a a a
Greece -34.37 ‘ (14.97) reference category 18.35 (4.12) a a a a
Hungary reference category 22.72 ‘ (2.27) 4.88 (43.15) a a a a
Iceland -63.20 ‘ (28.04) reference category 123.59 (17.80) a a a a
Ireland reference category 26.26 ‘ (3.89) 27.93 (3.78) a a a a
Italy -41.72 (3.69) reference category -1.42 (5.83) a a a a
Japan a a reference category a a a a a a
Korea -62.48 (19.97) reference category 41.93 (10.99) a a a a
Luxembourg reference category 53.06 ‘ (2.65) 114.74 (30.13) a a a a
Mexico -36.98 (3.34) reference category -6.15 (2.80) -13.93 (5.15) a a
Netherlands -39.18 (3.43) reference category 54.82 (14.51) 156.88 (25.80) a a
New Zealand -51.83 (86.28) -42.63 ‘ (6.52) reference category 41.27 (7.30) 112.63 (27.43)
Norway -59.13 21.17) reference category 61.79 (25.53) a a a a
Poland reference category 44.46 ‘ (12.72) a a a a a a
Portugal -61.62 (3.17) reference category 28.43 (26.42) a a a a
Slovak Republic -17.52 (5.20) reference category a a a a a a
Spain -74.38 (2.58) reference category 184.75 (52.51) a a a a
Sweden reference category 36.81 (13.08) a a a a a a
Switzerland reference category 19.23 (5.73) 18.20 (21.26) -8.99 (32.45) a a
Turkey 23.75 (4.93) reference category 26.98 (6.64) a a a a
United Kingdom -211.21 (55.62) -21.02 ‘ (8.73) reference category 38.73 (8.27) a a
United States -60.56 (4.94) reference category 14.99 (3.97) 8.06 (39.68) a a
OECD average -34.56 (3.75) 6.30 ‘ (0.99) 37.46 (3.26) 16.22 (2.98) a a
£ Argentina -53.88 ‘ (5.69) reference category 5.51 (7.86) 53.29 (21.22) a a
..E Azerbaijan reference category 7.77 (2.94) 34.17 (11.95) -43.86 (18.07) -19.43 (8.23)
&£ Brazil reference category 30.32 (3.57) 17.78 (16.06) a a a a
Bulgaria reference category 18.89 (3.68) -34.57 (42.57) a a a a
Chile -51.23 (3.30) reference category 14.65 (4.36) a a a a
Colombia -32.07 (4.32) reference category 24.25 (5.08) a a a a
Croatia reference category 20.63 (2.72) a a a a a a
Estonia reference category 36.41 (7.23) a a a a a a
Hong Kong-China -36.42 (3.83) reference category -8.69 (24.49) a a a a
Indonesia -27.28 (7.03) reference category 2.75 (6.05) a a a a
Israel -20.26 (6.25) reference category 60.02 (36.67) a a a a
Jordan -65.00 (5.55) reference category a a a a a a
Kyrgyzstan reference category 9.59 (3.99) 18.14 (16.83) a a a a
Latvia reference category 53.36 (7.69) 60.38 (39.73) a a a a
Lithuania reference category 31.21 (5.02) 137.80 (33.20) a a a a
Macao-China -46.00 ‘ 3.17) reference category 12.14 (9.91) a a a a
Montenegro reference category 19.45 (3.34) a a a a a a
Romania reference category 41.28 (9.08) a a a a a a
Russian Federation -30.69 ‘ (3.06) reference category 31.79 (12.92) a a a a
Serbia reference category 11.39 ‘ (9.24) a a a a a a
Slovenia -17.36 (22.94) reference category 30.33 (6.17) a a a a
Chinese Taipei -6.98 (5.20) reference category 37.27 (25.39) a a a a
Thailand -25.99 (3.03) reference category 26.34 (5.12) a a a a
Tunisia -57.71 (4.73) reference category 26.54 (5.86) a a a a
Uruguay -57.74 (5.23) reference category 19.42 (4.81) a a a a
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Table A4.8 Regression coefficients for the background model used in Chapter 4

ANNEX A4 L

Indicator for
Indicator for Indicator for observations with
observations with observations with imputed information Number of
Indicator for students in| imputed information |imputed information on| on language spoken at observations
14th grade on grade migrant background home Constant included
Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. Coef. S.E. N
8 Australia a a a a -54.47 (8.22) -74.03 (10.74) 515.12 (3.08) 13995
8 Austria a a a a -41.84 (16.35) -39.60 (6.22) 521.40 (4.30) 4914
Belgium a a -71.23 (42.31) -39.68 (11.33) -22.94 (3.34) 530.16 (3.14) 8777
Canada a a a a -45.52 (7.85) -59.94 (7.81) 533.98 (3.05) 22136
Czech Republic a a a a -37.89 (19.74) -42.42 (9.44) 527.83 (6.60) 5903
Denmark a a a a -22.12 (18.70) -24.51 (8.47) 494.63 (3.83) 4496
Finland a a a a -78.70 (15.45) -43.73 (11.46) 557.51 (3.35) 4697
France a a a a -31.62 (11.36) -24.65 (13.33) 545.75 (4.90) 4606
Germany a a 9.45 (12.64) -23.98 (7.49) -30.33 (4.49) 501.98 (4.13) 4686
Greece a a -23.84 (26.34) -41.37 (10.99) -0.17 (6.08) 488.18 (4.09) 4862
Hungary a a a a -21.20 (10.37) -0.21 (12.14) 517.54 (2.92) 4474
Iceland a a a a -77.01 (14.82) -75.29 (15.91) 480.73 (6.16) 3745
Ireland a a a a -28.05 (12.20) -42.09 (17.45) 509.44 (3.83) 4501
Italy a a a a -36.93 (7.03) -36.86 (3.50) 506.90 (2.80) 21683
Japan a a a a -79.51 (59.54) -25.17 (6.67) 544.07 (4.92) 5862
Korea a a a a -72.58 (14.38) -25.36 (12.41) 523.65 (3.79) 5168
Luxembourg a a a a -59.80 (9.36) -48.23 (5.62) 502.63 (5.89) 4488
Mexico a a -21.87 (12.27) -34.84 4.31) -28.06 (16.06) 471.82 2.71) 30877
Netherlands a a a a -34.49 (9.99) -14.42 (9.49) 526.44 (4.36) 4838
New Zealand a a a a -41.49 (13.17) -81.11 (8.42) 531.05 (4.25) 4727
Norway a a a a -65.75 (16.00) -55.08 (10.33) 473.57 (6.74) 4602
Poland a a a a -64.81 (10.48) 6.93 (11.98) 516.26 (3.01) 5520
Portugal a a -112.40 (13.73) -45.05 (10.67) -17.65 (6.10) 540.44 (2.66) 5091
Slovak Republic a a a a -28.71 (10.08) -47.55 (10.70) 516.24 (4.11) 4723
Spain a a a a -26.42 (11.36) -36.49 (7.15) 545.01 (3.02) 19499
Sweden a a a a -72.17 (12.93) -42.90 (15.49) 500.30 (3.50) 4392
Switzerland a a a a -67.28 (7.47) -53.32 (6.85) 531.76 (2.52) 12136
Turkey a a a a -38.39 (7.62) 4.79 (14.16) 510.29 (8.61) 4934
United Kingdom a a a a -33.13 (9.16) -63.19 (12.68) 503.44 (3.24) 12806
United States a a -51.99 (38.99) -41.41 (8.84) -34.62 (8.81) 490.11 (4.15) 5568
OECD average a a -9.06 (2.24) -46.21 (2.91) -35.94 (1.91) 515.27 (0.80)
g Argentina -50.14 (27.17) -74.58 (39.48) -9.71 (17.89) -33.49 (12.15) 448.71 (5.14) 4292
§ Azerbaijan a a a a -16.19 (3.72) -15.27 (4.90) 378.46 (3.63) 5150
& Brazil a a a a -43.06 (7.28) -0.57 (13.03) 461.90 (3.69) 9208
Bulgaria a a a a -21.78 (8.74) -44.09 (16.18) 448.53 (4.70) 4396
Chile a a a a -33.10 (9.44) 1.48 (16.39) 495.63 (4.53) 5128
Colombia a a a a -51.98 (9.10) 21.26 (11.99) 439.35 (5.15) 4453
Croatia a a a a -49.49 (12.13) -4.89 (9.63) 504.94 (4.15) 5205
Estonia a a a a -53.48 9.16) -57.93 (12.12) 533.71 (3.49) 4853
Hong Kong-China a a a a -29.37 (16.68) -57.22 (15.52) 610.96 (6.92) 4614
Indonesia a a a a -33.61 (8.83) 11.60 (8.81) 483.35 (11.87) 10633
Israel a a a a -55.51 (7.47) -47.04 (9.38) 450.50 (6.06) 4344
Jordan a a a a -64.83 (8.27) -62.71 (8.82) 438.52 (4.58) 6489
Kyrgyzstan a a a a -39.12 (7.05) -31.26 (6.95) 379.08 (5.22) 5882
Latvia a a 34.66 (30.25) -43.33 (10.29) -44.89 (10.70) 501.39 (3.62) 4691
Lithuania a a -121.06 (21.87) -30.04 (10.69) -50.63 (11.99) 484.28 (3.25) 4721
Macao-China a a a a -29.41 (10.02) -13.16 (18.22) 544.17 (13.67) 4746
Montenegro a a a a -17.84 (8.01) -5.99 (4.75) 408.54 (2.78) 4408
Romania a a a a -0.12 (28.67) -63.78 (58.44) 445.60 (5.26) 5110
Russian Federation a a a a -55.32 (14.17) -62.88 (24.18) 501.74 (4.12) 5785
Serbia a a a a -26.80 (10.99) -61.98 (30.68) 452.27 (3.99) 4786
Slovenia a a a a -30.89 (10.89) -57.11 (8.63) 506.96 (2.38) 6554
Chinese Taipei a a a a -56.36 (8.48) -48.56 (5.64) 580.11 (5.05) 8794
Thailand a a a a -34.95 (5.77) -12.60 (6.29) 489.89 (3.32) 6172
Tunisia a a a a -18.15 (8.56) -7.89 (4.81) 450.99 (6.23) 4627
Uruguay a a a a -14.50 (6.86) -3.64 (6.60) 471.52 (4.63) 4790
Note:

a - The category does not apply in the country concerned. Data are therefore missing.
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Percentage of students with missin

information on the socio-economic status

Table A4.9 in the original PISA sample by country

Percentage of
students with no
information on the

ESCS index

%

8 Australia 1.2
s Austria 0.3
Belgium 0.9
Canada 23
Czech Republic 0.5
Denmark 0.8
Finland 0.4
France 2.3
Germany 4.2
Greece 0.2
Hungary 0.4
Iceland 1.2
Ireland 1.8
Italy 0.4
Japan 1.5
Korea 0.2
Luxembourg 1.7
Mexico 0.3
Netherlands 0.7
New Zealand 2.0
Norway 1.9
Poland 0.5
Portugal 0.4
Slovak Republic 0.2
Spain 0.5
Sweden 1.1
Switzerland 0.5
Turkey 0.2
United Kingdom 2.6
United States 0.8
OECD average 1.1
¢ Argentina 1.1
j':_' Azerbaijan 0.7
E Brazil 0.9
Bulgaria 2.3
Chile 2.0
Chinese Taipei 0.2
Colombia 0.6
Croatia 0.2
Estonia 0.2
Hong Kong-China 0.7
Indonesia 0.1
Israel 5.2
Jordan 0.3
Kyrgyzstan 0.4
Latvia 0.6
Liechtenstein 0.6
Lithuania 0.5
Macao-China 0.3
Montenegro 1.1
Qatar 4.8
Romania 0.2
Russian Federation 0.2
Serbia 0.3
Slovenia 0.6
Thailand 0.3
Tunisia 0.3
Uruguay 1.0

171

Against the Odds: Disadvantaged Students Who Succeed in School © OECD 2011




172

ANNEX A4

1] Share of students with missing information on a variable

Table A4.10 (Percentage of observations in the analytical sample)

Share of
students who
attended
Instrumental | Participation in Information in School general science
General interest| motivation to | science related science related | preparation for |  compulsory

in science learn science activities Self-concept Self-efficacy careers science careers courses
% % % % % % % %
8 Australia 16.5 0.3 0.2 16.6 0.2 0.9 0.8 1.6
5 Austria 13.2 0.1 0.2 13.0 0.7 1.7 1.5 2.5
Belgium 15.6 0.5 0.2 14.8 23 2.7 2.9 2.4
Canada 19.5 0.3 0.3 18.6 0.3 0.6 0.5 1.1
Czech Republic 3.0 0.1 0.8 29 2.1 2.4 2.4 2.5
Denmark 6.9 1.0 0.6 6.3 0.9 1.9 1.3 3.8
Finland 1.0 0.4 0.1 1.2 0.3 0.7 0.6 1.0
France 3.3 0.6 0.7 3.3 0.2 1.6 1.5 1.8
Germany 4.2 0.4 0.2 4.0 3.2 33 3.6 3.7
Greece 1.3 0.2 0.2 1.1 0.2 0.6 0.4 0.5
Hungary 1.3 0.1 0.1 1.2 0.3 0.2 0.1 0.4
Iceland 5.5 0.4 0.4 5.2 0.2 0.7 0.8 1.2
Ireland 13.3 0.7 0.2 12.7 0.3 1.1 1.0 2.2
Italy 9.7 0.5 0.2 9.7 0.4 0.8 0.8 1.3
Japan 1.0 0.1 0.2 1.0 0.1 0.4 0.3 0.0
Korea 0.3 0.3 0.1 0.2 0.1 0.1 0.1 0.3
Luxembourg 2.7 0.4 0.4 3.1 0.6 1.0 1.1 1.6
Mexico 4.7 0.2 0.1 3.8 0.1 0.5 0.5 2.0
Netherlands 12.3 0.2 0.2 123 2.1 2.3 2.3 2.3
New Zealand 8.9 0.1 0.1 9.0 0.2 0.7 0.5 0.6
Norway 4.2 0.9 0.6 4.2 0.8 2.0 2.4 0.0
Poland 0.5 0.1 0.0 0.7 0.2 0.4 0.4 0.0
Portugal 21.3 0.4 0.1 21.1 0.2 0.4 0.5 1.0
Slovak Republic 1.8 0.2 0.2 1.4 1.1 1.3 1.2 1.1
Spain 1.6 0.3 0.2 1.6 0.2 0.4 0.7 0.6
Sweden 3.3 0.4 0.1 3.2 0.5 1.1 1.0 1.7
Switzerland 10.6 0.4 0.2 9.8 0.3 0.6 0.7 1.1
Turkey 2.1 0.3 0.2 2.9 0.3 0.6 0.5 1.4
United Kingdom 2.4 0.3 0.2 3.0 0.3 0.7 0.7 1.8
United States 2.0 0.9 0.9 2.0 0.9 1.3 1.3 1.9
OECD average 6.5 0.4 0.3 6.3 0.7 1.1 1.1 1.4
4 Argentina 8.1 0.9 0.8 7.6 0.8 2.7 2.2 5.6
.E Azerbaijan 8.9 2.0 2.2 9.0 2.7 5.6 4.5 7.4
& Brazil 5.9 0.5 0.5 6.0 0.5 2.0 1.6 3.5
Bulgaria 4.2 1.1 0.9 4.1 3.0 2.4 2.3 2.8
Chile 4.8 0.1 0.3 5.1 0.2 1.1 0.9 2.4
Colombia 3.4 0.3 0.3 3.6 0.2 0.7 0.6 1.7
Croatia 143 0.4 0.8 12.7 0.2 0.5 0.6 1.1
Estonia 0.9 0.2 0.2 0.8 0.1 0.3 0.1 1.0
Hong Kong-China 19.7 0.1 0.0 19.8 0.0 0.1 0.1 9.1
Indonesia 3.4 0.5 0.5 3.5 0.6 1.2 0.9 1.8
Israel 9.8 2.6 1.6 7.6 2.7 6.4 4.9 6.3
Jordan 1.7 0.5 0.4 1.8 0.5 0.8 0.8 1.2
Kyrgyzstan 9.9 1.2 1.2 10.2 1.2 3.8 3.0 7.3
Latvia 0.8 0.1 0.1 0.9 0.2 0.3 0.3 0.8
Lithuania 1.1 0.4 0.2 1.1 0.3 0.3 0.3 1.0
Macao-China 38.3 0.1 0.1 38.3 0.1 0.3 0.2 1.5
Montenegro 4.3 0.6 0.4 3.4 1.5 1.6 1.3 2.6
Romania 1.4 0.2 0.2 1.0 0.3 0.7 0.4 0.5
Russian Federation 2.6 0.2 0.2 2.6 0.3 0.6 0.4 0.2
Serbia 5.3 0.3 0.3 5.2 0.6 0.8 0.8 1.2
Slovenia 9.6 0.6 0.3 9.5 33 4.4 39 4.2
Chinese Taipei 0.4 0.1 0.1 0.4 0.1 0.2 0.2 0.4
Thailand 0.5 0.3 0.4 0.4 0.4 0.3 0.2 0.4
Tunisia 8.0 0.9 0.5 9.7 0.5 2.1 1.8 4.6
Uruguay 12.5 1.0 0.7 12.6 0.8 3.2 4.1 9.4

© OECD 2011 Against the Odds: Disadvantaged Students Who Succeed in School



ANNEX A4

1221 Share of students with missing information on a variable
Table A4.10 (Percentage of observations in the analytical sample)

The number
of compulsory
courses in general Students in Students in Index of school Index of the
The number of | science, physics, schools which schools which activities to quality of school
science regular biology and  |Students in private| compete for select based on promote the educational
hours chemistry* schools* students academic record (learning of science resources

% % % % % % %

8 Australia 2.2 1.6 w 0.7 0.9 0.3 0.0
8 Austria 4.3 a 0.0 1.1 2.4 2.6 0.0
Belgium 5.1 2.4 w 13 2.4 1.3 13
Canada 4.2 1.1 0.0 5.9 3.9 3.7 3.6
Czech Republic 3.3 2.5 0.0 4.3 3.7 2.5 4.8
Denmark 2.4 3.8 0.0 16.9 18.2 16.9 17.0
Finland 1.4 1.0 0.0 1.1 1.4 0.0 0.0
France 2.9 a w w w w w
Germany 5.9 3.7 0.0 4.6 7.0 4.2 4.2
Greece 2.2 a 0.0 2.7 3.6 0.7 1.4
Hungary 21 a 0.0 21 4.1 2.4 2.1
Iceland 1.5 1.2 0.0 5.0 6.0 4.1 3.6
Ireland 2.1 27 0.0 19 32 1.9 2.5
Italy 2.5 1.3 0.0 3.1 4.2 2.8 2.5
Japan 0.6 0.0 0.0 1.1 0.8 0.0 0.0
Korea 1.3 0.3 0.0 0.7 2.2 0.0 0.0
Luxembourg 3.8 a 0.0 0.0 0.0 0.3 0.0
Mexico 3.2 2.0 0.0 3.6 2.2 3.3 1.5
Netherlands 8.4 2.3 0.0 0.8 0.8 0.2 0.2
New Zealand 1.5 0.6 0.0 5.3 4.5 4.5 5.6
Norway 2.7 0.0 0.0 2.5 5.4 1.9 1.9
Poland 1.3 a 0.0 2.4 0.7 0.7 0.7
Portugal 3.0 1.0 0.0 1.7 23 0.0 0.0
Slovak Republic 2.5 a 0.0 0.7 1.9 0.7 0.0
Spain 2.4 0.6 0.0 1.3 1.4 0.7 1.0
Sweden 1.8 1.7 0.0 0.1 2.0 0.0 0.0
Switzerland 2.5 1.1 0.0 19 2.0 0.5 1.6
Turkey 2.4 1.4 0.0 1.4 0.0 0.7 1.6
United Kingdom 1.8 1.8 0.0 7.2 7.6 7.2 7.2
United States 4.1 1.9 0.0 3.0 2.3 2.7 2.3
OECD average 2.8 1.5 0.0 2.9 3.3 2.3 2.3
¢ Argentina 7.2 a 0.0 5.0 2.4 2.6 1.5
f:_’ Azerbaijan 10.3 7.4 0.0 m 5.7 0.1 1.7
E Brazil 6.1 a 0.0 2.8 33 1.2 1.3
Bulgaria 5.8 2.8 m 0.6 1.4 3.1 0.8
Chile 3.5 2.4 0.0 2.5 29 4.1 2.2
Colombia 3.4 a 0.0 3.7 1.2 0.5 0.5
Croatia 4.1 1.1 0.0 0.0 0.0 0.0 0.0
Estonia 1.3 1.0 0.0 0.7 0.0 0.0 0.0
Hong Kong-China 1.3 9.1 0.0 0.0 0.0 0.0 0.0
Indonesia 2.0 1.8 0.0 4.7 2.4 0.8 0.6
Israel 9.9 6.3 0.0 11.0 7.5 6.6 2.3
Jordan 4.4 1.2 0.0 4.4 0.5 0.0 0.5
Kyrgyzstan 12.0 7.3 0.0 1.6 39 0.0 0.6
Latvia 1.6 a 0.0 1.9 1.1 0.0 0.0
Lithuania 1.6 1.0 0.0 0.0 0.0 0.4 0.6
Macao-China 0.9 1.5 0.0 0.0 0.0 0.0 0.0
Montenegro 5.2 2.6 0.0 0.1 0.0 0.0 0.0
Romania 1.9 0.5 0.0 3.3 1.5 0.0 0.0
Russian Federation 22 a 0.0 0.4 11 0.7 0.0
Serbia 3.0 1.2 0.0 2.0 1.4 0.7 0.0
Slovenia 6.1 4.2 0.0 1.1 2.1 1.1 0.8
Chinese Taipei 2.4 0.4 0.0 0.0 1.3 0.0 0.4
Thailand 0.5 0.4 0.0 2.1 0.0 0.0 0.0
Tunisia 5.2 4.6 0.0 2.7 2.1 2.0 1.3
Uruguay 7.4 9.4 0.0 3.4 3.2 1.1 2.8
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Table A4.11 Weighted percentage of resilient students and comparison group

Resilient Disadvantaged low achievers (DLA)

Percentage of students S.E. Percentage of students S.E.

8 Australia 6.4 0.3) 15.6 (0.6)
8 Austria 6.2 (0.5) 16.3 (1.1)
Belgium 5.2 0.3) 18.0 (0.8)
Canada 7.0 (0.3) 15.1 (0.6)
Czech Republic 5.4 (0.4) 16.3 (0.9)
Denmark 6.1 (0.4) 16.1 (1.0)
Finland 7.5 (0.4) 15.0 (0.6)
France 4.5 0.4) 18.2 (1.2)
Germany 5.0 (0.4) 17.2 (1.2)
Greece 5.8 0.5) 16.6 (1.1)
Hungary 5.0 (0.4) 17.6 (1.0)
Iceland 7.1 (0.5) 14.6 (0.5)
Ireland 6.3 (0.4) 15.9 (1.0
Italy 6.3 0.4) 15.8 (0.5)
Japan 6.9 (0.5) 15.5 (1.0
Korea 7.2 (0.5) 14.6 (0.8)
Luxembourg 4.5 (0.3) 18.9 (0.5)
Mexico 5.1 0.3) 16.4 (1.2)
Netherlands 6.0 0.4) 16.7 (1.0
New Zealand 6.0 (0.4) 16.8 (0.8)
Norway 6.7 (0.5) 15.2 (0.8)
Poland 6.3 (0.4) 16.0 0.7)
Portugal 5.8 (0.5) 16.3 (1.1)
Slovak Republic 5.8 (0.4) 17.1 (0.9)
Spain 6.0 0.3) 16.0 (0.8)
Sweden 6.6 0.5) 15.6 (0.8)
Switzerland 53 (0.3) 16.8 (0.8)
Turkey 6.4 0.5) 14.4 (1.0
United Kingdom 5.8 (0.3) 16.1 (0.7)
United States 5.2 (0.4) 17.0 (1.4)
OECD average 6.0 0.1) 16.3 0.2)
g Argentina 4.6 (0.4) 16.9 (1.6)
.E Azerbaijan 8.7 (1.0 13.0 0.9
& Brazil 5.7 0.5) 15.1 (0.8)
Bulgaria 4.6 (0.4) 17.9 (1.6)
Chile 4.5 (0.4) 17.6 (1.6)
Colombia 6.2 0.7) 14.9 (1.2)
Croatia 6.3 (0.4) 15.7 (0.8)
Estonia 71 (0.6) 14.7 0.8)
Hong Kong-China 7.6 (0.5) 14.7 (0.8)
Indonesia 6.9 (0.7) 14.2 (1.3)
Israel 5.4 (0.5) 16.2 (0.9)
Jordan 5.8 (0.4) 15.6 (0.8)
Kyrgyzstan 7.4 (0.6) 13.4 (0.9)
Latvia 71 (0.5) 15.2 (1.1)
Lithuania 5.9 (0.4) 16.1 0.7)
Macao-China 8.5 (0.5) 13.1 (0.6)
Montenegro 7.6 (0.4) 14.8 (0.6)
Romania 5.9 (0.8) 16.2 (1.5)
Russian Federation 7.0 (0.6) 14.8 (1.1)
Serbia 6.1 (0.5) 15.8 (1.1)
Slovenia 5.2 (0.4) 16.9 (0.5)
Chinese Taipei 6.4 (0.4) 16.1 (1.2)
Thailand 6.4 (0.5) 14.3 (0.8)
Tunisia 7.2 (0.6) 13.3 (0.9)
Uruguay 5.3 (0.5) 16.6 (0.9)
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ANNEX A5: TECHNICAL NOTES

This annex provides additional information on the characteristics of students and schools analysed in the
report and on the statistical approaches used. The annex presents the definitions and methods used to
construct groups of disadvantaged and resilient students as well as results obtained from robustness checks
that were conducted to ensure that results discussed in the report are not dependent on methods of analysis.
The annex then provides descriptive information on the student and school characteristics used in the
report. Finally, the regression models applied in Chapters 3 and 4 are discussed, giving detailed descriptions
of the background model, missing data imputation, the logistic regression used in Chapter 3 and the linear
regression applied in Chapter 4.

GROUP IDENTIFICATION PROCEDURE FOR THIS REPORT

Central to the analytic strategy of this report is the identification of several key student groups. The report
takes two distinct approaches in this regard. One is to produce results which can be meaningfully compared
across countries. The other one is to define groups of students which can be analysed within each country
and which takes into account a country’s context. While the cross-country comparable definition gives a
hint on how successful different systems are in helping disadvantaged students performing at the top, this
definition is less useful for within-country analysis as in some cases the number of resilient students is
too small. For example, with the internationally comparable definition we have less than 1% of resilient
students in some partner countries and economies. With such small samples, any analytical attempts cannot
produce reliable results. In fact, one of the PISA quality requirements is not to publish results based on
samples representing less than 3% of the population (or 30 students or less than 5 schools). Thus, another
definition was developed which defines resilient students using performance levels relative to the context
of each country. With this definition, it makes little sense to compare percentages of resilient students
across countries as students defined as resilient importantly differ in their performance levels. However,
this definition can be used to compare countries in how individual or school factors affect performance
of disadvantaged students within each country. This way, important insights into how countries deal with
relatively disadvantaged students can be obtained. The report uses this definition, more details are discussed
below. After that, this section discusses the construction of internationally comparable measure of the share
of resilient students, also refered in the report as internationally successful disadvantaged students. The
section provides a graphical representation of how these definitions differ in practice using examples from
two countries (Australia and Argentina).

The main group identification strategy: the relative within-country definition
Within each country, students were separated into three performance categories — low, middle and high
achievers — and into three socio-economic groups — low, middle and high socio-economic background.
These two sets of categories were combined to identify disadvantaged low achievers and resilient students.
The implementation of the identification strategy described above was complicated by the fact that PISA
provides five plausible values of performance rather than one single performance measure. A second issue
was the need to ensure that students were split into equal sized groups according to their socio-economic
background using the PISA index of economic, social and cultural status (ESCS).

The report defines students as low achievers if their assessment score is below the 33 percentile of the
score distribution in the country where they were assessed and as high achievers when their score is above
the 67t percentile. As noted above, PISA provides five plausible values of science performance rather than
one single measure. The five plausible values are a representation of the range of abilities that a student
might reasonably have (OECD, 2007). Instead of directly estimating a student’s ability PISA estimates a
probability distribution for each student’s ability. From the distribution obtained, five values were randomly
selected. Consequently, each student was assigned to an achievement group (low, middle or high achiever)
for each of the five plausible values.
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Students were also assigned to one of three groups (or tertiles) using their values on the index of socio-

economic background using the same criteria as for science assessment scores: one group of disadvantaged
students (i.e. the bottom third) and two groups of non-disadvantaged students (i.e. the middle and top
thirds). As noted below, in Chapter 4, the middle and top thirds are combined and referred to as “non-
disadvantaged students”. The use of a simple cut-point procedure to allocate students into the tertiles would
have resulted in uneven group sizes across countries (e.g. the bottom group could have comprised 32.4%
of students in country A but 33.2% of students in country B). In other words, if this simple procedure
had been used, the definition of disadvantaged students would not have been consistent across countries,
potentially introducing a source of error in the results. This problem arises because the distribution of the
index of socio-economic background is not sufficiently continuous to prevent the grouping of students at
the two cut-points. (The distribution of the five plausible values does not cause this problem.) To achieve
equal group sizes across countries, it was necessary to randomly distribute students with values equal to
one of the two cut-points into the two adjacent groups (i.e. low or middle for students with values at the 33rd
percentile; middle or high for students with values equal to the 67t percentile).

Rather than simply assigning all of these students to one of these groups, the report used a random
subsampling process to ensure equal groups for low, middle and high socio-economic background students
across all countries. The following procedure was adopted: first a “pseudo” random number with a normal
distribution with mean 0 and standard deviation of 1 was generated and then this random number was
multiplied by 0.01 and added to the value of the index of socio-economic background (which has mean 0
and standard deviation 1 in the sample of students from OECD countries, weighting countries equally). The
resulting distribution was sufficiently continuous for the cut-point procedure to be used to create equal
groups across countries. This random allocation of a small portion of a point to each student’s socio-
economic index value added an error component to the standard error, however, which was accounted for
using the plausible values approach by computing a set of five plausible socio-economic background group
assignments for each student.

After assigning students to groups for both science achievement and socio-economic background,
the five plausible group assignments for science achievement were combined with the five plausible
group assignments for socio-economic background (e.g. combining the first science achievement group
assignment with the first socio-economic background group assignment, combining the second science
achievement group assignment with the second socio-economic background group assignment, etc.). This
process resulted in five new grouping variables each with nine values (envision a 3x3 matrix: bottom
third of socio-economic background and bottom third of performance, bottom third of socio-economic
background and middle third of performance, bottom third of socio-economic background and top third of
performance, etc).

The report identifies students as resilient if they belong to the bottom third of the socio-economic
background distribution in the country where they took the assessment and to the top third in terms of
science performance. The report identifies students as disadvantaged low achievers if they belong to the
bottom third of socio-economic disadvantage and their science achievement scores place them in the
bottom third of the achievement distribution in the country where they took the assessment. In the analyses
the framework to identify resilient students and disadvantaged low achievers just described was applied to
the five new grouping variables. This resulted in five plausible resilient student groups and five plausible
disadvantaged low achievers groups in each country.

Internationally comparable definition of student groups
For the internationally comparable definition of resilient students, within each country students were
defined as disadvantaged and non-disadvantaged relatively to distribution of socio-economic background
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in this country. This is identical to the method discussed above for the within-country relative definition,
so the group of disadvantaged students is defined in the same way, the one on the bottom third of the
distribution. However, performance level categories were defined in a more internationally comparable
fashion. Performance thresholds were calculated by regressing student performance on their socio-
economic background, more precisely, on the PISA index of economic, social and cultural status (with
its square term to allow for non-linearities). Student performance levels were then defined by dividing
regression residuals into equal thirds. In other words, students were divided into groups of successful,
average, and low-performers, by looking at their performance in comparison to peers sharing similar socio-
economic background across countries. The analysis was conducted on the pooled sample of students
from all countries, so performance was compared among students from all countries (weighting countries
equally). Students were defined as resilient or internationally successful disadvantaged students, if they
were disadvantaged students who perform in the top third of students from all countries after accounting for
socio-economic background. Similarly, a disadvantaged student whose performance after accounting for
socio-economic background lies in the lowest third was defined as a disadvantaged low achiever. Shares of
students in these two groups were then compared across countries to study where disadvantaged students
are more likely to be among top performing students sharing a similar socio-economic background from
all countries.

Difference between an internationally comparable and the within-country
relative definition of resilient students

Figure A1 below compares graphically two methods of identifying resilient and disadvantaged low
achieving students. The graph uses data from two countries which are first in alphabetical order among
PISA participants. These are Argentina and Australia, which noticeably differ in socio-economic background
of their students as well as in their science performance. On the top panel, the definition valid for within-
country comparisons is presented, while in the bottom panel the internationally comparable definition
is displayed. The horizontal axis represents student socio-economic background and the vertical axis
represents student performance in science. The blue solid line reflects a positive relation between socio-
economic background and science performance on a pooled sample of students from all participating
countries. The vertical solid black line delimits disadvantaged and non-disadvantaged students in each
country. Now, in the top panel two dashed horizontal lines divide student sample into equal thirds according
to their level of science performance relatively to performance distribution in each country. Green points
are showing disadvantaged students who are among the top third of performers in each country, while
red points are showing disadvantaged students who are among the bottom third of performers in each
country. These are resilient and disadvantaged low achieving students, respectively, according to the
within-country comparable definition used throughout the report. Performance levels in these groups differ
between countries (graphs in all panels are on the same scale to allow easy comparisons). While within this
definition the shares of resilient students in the two countries are similar, resilient students in Argentina have
on average much lower science scores than resilient students in Australia.

In the bottom panel, student performance is compared across all countries after taking into account student
socio-economic background. Two dashed and positively sloped lines go in parallel to the thick blue line
reflecting the international relation between socio-economic background and science performance (based
on all countries, equally weighted). These lines cut into thirds student population tested in PISA according
to how well student perform in science after accounting for their socio-economic background. Technically
speaking, these lines cut into equal thirds the residuals from regression of science performance scores on
the PISA index of economic, social, and cultural status and its squared term. In other words, these residuals
reflect how much student gain in performance when comparing to their peers in an international sample
who have exactly the same level of socio-economic background. Within this definition, green points are
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showing disadvantaged students who are among the top third of performers in the international sample,
while red points are showing disadvantaged students who are among the bottom third of performers in an
international sample, with the effect of socio-economic background on performance already accounted
for. These are internationally successful disadvantaged students and and disadvantaged low achieving
students, respectively, according to the internationally comparable definition used in the second chapter
of the report to make cross-country comparisons. In this case, disadvantaged students in Argentina have on
average much lower socio-economic status, but they rarely perform at the top third even after taking into
account the cross-national effect of socio-economic background on science performance. In internationally
comparable terms, the share of resilient students is much lower in Argentina than in Australia.

Figure A5.1

Within-country relative definition of resilient and disadvantaged students in comparison
to the internationally comparable definition.

Examples for Argentina (left panels) and Australia (right panels)
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Further details on the analysis with groups of disadvantaged and non-
disadvantaged students

Analyses presented in the report were conducted using the methodology described in the OECD analysis
manual: for each plausible group variable, the required statistic and its respective sampling variance were
computed using the final and 80 replicate weights; then the five estimates and their respective sampling
variances were averaged; the imputation variance was computed; and the sampling variance and the
imputation variance were combined to obtain the final error variance.
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For Chapter 4, where performance scores were not used to define groups, repeating analysis five times for
different performance thresholds was less important and only one identifier of socio-economic group was
used. In this chapter two categories of students were compared: disadvantaged and non-disadvantaged
students. Chapter 4 defines disadvantaged students as those who have values in the bottom third of their
country’s distribution of the socio-economic background index and non-disadvantaged students as those
who have middle or top third values in the socio-economic background index. The final analysis was
conducted with five plausible values and replicate weights fully accounting for measurement error in
student scores and for complex survey design.

ROBUSTNESS CHECKS FOR THE GROUP IDENTIFICATION PROCEDURES

Comparing student and parents responses

Throughout the report the PISA index of economic, social and cultural status was used to identify
disadvantaged students. This index is constructed from student reports of household possessions as well
as their parents’ occupation and education attainment. There is a possibility that student reports of their
parents’ occupation and education attainment are inaccurate and thus introduce error into the PISA
measure of socio-economic background. This possible measurement error could result in the exclusion
of some disadvantaged students from the sample while some non-disadvantaged students are included.
Here, the analysis makes use of the available parent survey data to conduct a robustness check of the
identification of disadvantaged students. The results revealed no evidence across countries that students
with low socio-economic background index values are any more or less likely to accurately state their
parents’ occupation and education than students with high socio-economic background index values.
(See Tables A1 and A2.) Therefore, while this analysis does not rule out the presence of measurement error
in the socio-economic background index, results suggest that measurement error is not a larger concern
in identifying disadvantaged students than it is when identifying advantaged students.

The strategy used was to compare parent-reported occupation and educational attainment with the
information provided by the student. Specifically, the analysis compares responses to two variables used
in the construction of the socio-economic background index — highest occupational status of the parents
(HISEI) and highest educational level of the parents (HISCED). The analysis calculates two statistics — the
percentage of parent-student pairs with perfect agreement and the average disagreement between the parent
and student responses — for students overall and by socio-economic background tertile.! It is possible to
carry out this analysis in the 15 countries in which the parent survey was administered.

There are several limitations to this approach. First, ideally the analysis would create a socio-economic
background index based on parent responses and compare this to the student-reported index, but this is not
possible as parents were not asked the questions about household possessions which were asked of students.
Therefore, it is not possible to assess the extent to which the observed disagreement between student and
parent responses would result in movement across socio-economic background tertiles, changing which
students are labelled as disadvantaged. Second, the parent survey was only administered in ten OECD
countries and five partner countries and economies. These are not necessarily representative of the 55
countries analysed in this report. Third, the rate of non-response to the parent survey varies considerably
across these 15 countries. High non-response rates increase the likelihood that the students with parent
data are not representative of the students from that country. Although these limitations severely limit the
report’s ability to assess how robust the identification of disadvantaged students is to measurement error, this
analysis does provide useable insights into the presence and scope of possible measurement error arising
from the student reports.

There are three key findings that flow from this analysis. First, as expected, missing data from students is
a larger problem among students with the lowest socio-economic background. In some cases, the rate of
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missing data was 20 percentage points higher among students with low socio-economic background than

among students with high socio-economic background. Consequently, this analysis does a better job of
assessing measurement error among high socio-economic background students than low socio-economic
background students. Second, more students accurately indicate their parents’ education than their parents’
occupation. Overall, between 52% (Germany) and 86% (Turkey) of students with complete data correctly
report their parents’ education. Between 33% (Korea) and 99% (Bulgaria) of students with complete data
correctly report their parents’ occupation.? While these numbers suggest large measurement error in some
countries (e.g., for parental occupation in Korea) and small measurement error in others (e.g., for parental
occupation in Bulgaria), the analysis can not assess whether, or the degree to which, this disparity leads to
student movement across socio-economic background tertiles. Finally, socio-economically disadvantaged
students are no more or less accurate in their reports of parental occupation and education than students
with a more advantaged socio-economic background. With respect to parental occupational status, socio-
economically disadvantaged students have the highest rate of perfect agreement in eight countries. Socio-
economically advantaged student have the highest rate in six countries and students with a middle socio-
economic background index have the highest rate in one country. With respect to parental educational
attainment, socio-economically disadvantaged students have the highest rate of agreement in six countries
and socio-economically advantaged students have the highest rate in the other nine countries.

Socio-economic background-matched sample of resilient students and
disadvantaged low achievers

Results presented in Chapter 2 indicate that resilient students and disadvantaged low achievers differ with
respect to their average socio-economic background. Results presented in Chapter 3 reveal significant
differences in approaches to learning and hours spent and courses taken between resilient students and
disadvantaged low achievers. There is a concern that these differences across the two groups of students
could be an artefact of underlying differences across the two groups in terms of average socio-economic
background. Each resilient student was therefore matched on socio-economic background to two
disadvantaged low achievers who are the same gender to check for potential bias introduced by differences
in the socio-economic background means of resilient and disadvantaged low achievers. Each disadvantaged
low achiever can be a match for more than one resilient student. The analysis then re-estimated the
difference-in-means tests on the three variables: /) general interest in science, ii) self-concept and iii) time
spent in regular science lessons.

Results suggest that findings reported in Chapter 3 are robust to group mean differences in socio-economic
background (see Table A4.3). For all three variables, there is only a handful of countries where the group mean
differences between disadvantaged low achievers and resilient students change substantially compared to
the group means from the full sample and when they do, the change in mean differences is small — usually
no greater than an increase/decrease of 10 percentage points or 10% of a standard deviation. There are no
patterns across the three variables with respect to which group means increased or decreased. Additionally
in only a few countries did the disadvantaged low achievers-resilient group mean differences lose or gain
statistical significance in the matched sample compared to the full sample. Changes in the significance of
group mean differences are reported below:

General interest in science: The estimate for one country gains significance while the others remain unchanged.

Science self-concept: The estimate in one country gains significance while the difference in another loses
significance.

Time spent learning science in regular science lessons: Across the three categories —no time, up to four hours and
more than four hours each week — a total of five estimates are no longer significant and one gains significance.
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Alternative definitions

As previous analyses of PISA data have revealed, the relationship between socio-economic background
and achievement is non-linear (OECD, 2007). There is a possibility that non-linearities may be driving the
identification of resilient students and thus findings presented in the report. For example, if the cut-points
are just above a kink point in some countries and just below a kink point in other countries, the across-
country differences in the size of the student groups could be driven primarily by the location of these kink
points. The results could be problematic if they are an artefact of these kink points. The purpose of this
robustness check is not to determine the location of these kink points, but rather to determine how robust
the findings are to an alternative definition of resilience.

The alternative definition analysed keeps the socio-economic background cut-point for disadvantaged
students (i.e. those with values in the bottom third of their country’s distribution) but applies a more
conservative set of cut-points for science achievement. Low achievers are now those students with scores
below the 30™ percentile while high achievers have to have scores above the 70" percentile. This analysis
re-estimated the difference-in-means tests for the same three variables as are used in the matched sample
robustness check: /) general interest in science, ii) self-concept and jii) time spent in regular science lessons.

The results show that Chapter 3 findings are robust to more conservative definitions of low and high
achievers (see Table A.4). The estimates of disadvantaged low achievers-resilient group mean differences
using the alternative definition are usually within 5 percentage points or 10% of a standard deviation unit of
the original estimate. The group mean estimates for resilient students drove these changes as the group mean
estimates for disadvantaged low achievers changed very little (i.e. less than one one-hundredth). Differences
between the original results and those derived from the alternative definition are larger for the science self-
concept variable suggesting greater sensitivity to the cut-points used in the student group identification
procedure. There is little change with respect to which disadvantaged low achievers-resilient group mean
differences are significant though more self-concept estimates changed significance than changed in the
other variables; specifically:

General interest in science: No estimates lost significance, in one country.
Science self-concept: The estimates in two countries lost significance.

Time spent learning science in school in regular lessons: Across the three categories — no time, up to four
hours and more than four hours each week — there were practically no changes of significance.

DESCRIPTION OF VARIABLES ANALYSED IN THE REPORT

The report focuses on disadvantaged students and factors affecting their performance. In the report, several
student and school characteristics are related to student science scores. These characteristics are measured
through indices constructed from student responses or responses provided by school principals in the
background questionnaires accompanying the student cognitive test. This section describes questions used to
create indices and gives details on how they were constructed. Student-level indices describing approaches
to learning, hours spent and courses taken and school-level indices summarising school characteristics are
described separately.

Student approaches to learning

This report uses seven distinct indices reflecting student approaches to learning. The indices were scaled
with IRT models using student questionnaire items and were standardised to have mean 0 and standard
deviation 1 on average in OECD countries, weighting countries equally. Details on scaling and estimates of
indices reliability are given in Chapter 16 of the PISA 2006 Technical Report (OECD, 2009). Information on
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background questionnaire questions from which indices were constructed is provided below. The motivation

for using these indices and their interpretation is discussed in the main text of the report.

General interest in science. Students reported how much interest they have in learning about eight science
topics: physics, chemistry, the biology of plants, human biology, astronomy, geology, ways scientists design
experiments and what is required for scientific explanations. Students provided responses on the ordinal
scale using the following categories: “High interest”, “Medium interest”, “Low interest” and “No interest”.
The IRT model was then used to estimate an index, which is called INTSCIE in the PISA dataset. Higher
values of this index correspond with higher interest in science topics.

Box A5.1. General interest in science

Q21 — How much interest do you have in learning about the following <broad science> topics?

(Please tick only one box in each row)
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3) Topics in physics

High interest

Medium interest

Low interest

No interest

D 1

0,

b) Topics in chemistry

¢) The biology of plants

d) Human biology

e) Topics in astronomy

f) Topics in geology

g) Ways scientists design experiments

h) What is required for scientific explanations

oogojojoyolo

ojlolo|lolololo

Dol oo n

I A I

Instrumental motivation to learn science. Students reported on how much they agree with five statements
describing the importance and usefulness of science learning to them, for example, “I study school science
because | know it is useful for me” (all statements are given in the box below). The IRT model was then used
to construct an index summarising these responses, which is named INSTSCIE in the PISA dataset. Higher

values of this index correspond with higher instrumental motivation to learn science.

(Please tick only one box in each row)

Q35 - How much do you agree with the statements below?

Box A5.2. Instrumental motivation to learn science

Shong|y agree Agree Disagree Stmng\y disagree

)N h effort ir sc cience> t(s) is w
3) Making an effort in my <school science> subject(s) is worth it O, O, 0O, O,
because this will help me in the work | want to do later on

Y Wha N / <sC! cience> ct(s) is important fc
b) What I learn in my <school science> subject(s) is important for O, O, 0O, O,
me because | need this for what | want to study later on
a) I study sschool science> because | know it is useful for me , . DJ
d) Studying my <school science> subject(s) is worthwhile for me ) . O,
because what I learn will improve my career prospects
e) 1 will learn many Um‘,g,\ in my <school science> subject(s) that 0, O, . 0,
will help me get a job
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Participation in science-related activities. Students reported on how often they are involved in activities
related to science. More precisely, students indicated how often they watch TV programmes about science,
borrow or buy books about science, visit web sites about science, listen to radio programmes about advances
in science, read magazines or science articles in newspapers and attend a science club. Students responded
using four categories: “Very often”, “Regularly”, “Sometimes” and “Never or hardly ever”. These responses
were then used to estimate the index using the IRT model. The index is called SCIEACT in the PISA dataset.
Higher values of this index correspond with higher participation in science-related activities.

Box A5.3. Participation in science-related activities

Q19 - How often do you do these ‘chmgs?

(Please tick only one box in each row)

Very often ]{(—:gu]av[\/ Sometimes NC\W;\{ZY}”M“
3) Watch TV programmes about <broad science> 0, [, O, 0,
b) Borrow or buy books on <broad science> topics O, 0, O, 0,
c) Visit web sites about <broad science> topics O, O, 0, 0,
d) Listen to radio programmes about advances in <broad science> O, 0, 0, 0,
e) Read <broad science> magdazines or science articles in hewspapers D‘ D; D}‘ D4
f) Attend a <science club> 0, 0, O, 0,

Self-efficacy. Students assessed how easy it would be for them to perform different science-related tasks.
Eight tasks were listed in the question and students assessed them using four categories: “I could do it 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”. The
tasks included describing the role of antibiotics in the treatment of disease and interpreting the scientific
information provided in the labelling of food items. Exact wording of the eight tasks and the associated
question is provided below. Based on these responses an index was constructed using the IRT model. The
index is named SCIEEFF in the PISA dataset. Higher values of this index reflect higher student confidence in
performing science-related tasks.
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Box A5.4. Self-efficacy
Q17 - How easy do you think it would be for you to perform the following tasks on your own?
(Please tick only one box in each row)

it [1otiena | et o oo

3) Recognise the science question that underlies a newspaper 0, 0, [, 0,
report on 3 health issue
b) EXP'JH] \‘\,‘])\’,’ Ca}i})qu]kes occur more rfﬂqud”t[y In some 3reas D‘ D! D& D4
than in others
¢) Describe the role of antibiotics in the treatment of disease 0, O 0,
d) Identify the science question associated with the disposal of O, O, O, O,
darbage
e) Predict how changes to an environment will affect the survival O, O, O, O,
of certain species
f) Interpret the scientific information provided on the labelling 0, 0O, 0O, O,
of food items
) Discuss how new evidence can lead you to change your O, 0, 0, 0,
understanding about the possibility of life on Mars
h) Identify the better of two explanations for the formation of 0, O O, 0,
acid rain

Self-concept. Students assessed how difficult it is for them to learn science. They were asked how much
they agree with six statements including “I learn science topics quickly” and “I can easily understand new
ideas in school science”. Responses were given using four categories: “Strongly agree”, “Agree”, “Disagree”
and “Strongly disagree”. Exact wording of the question and the possible responses is provided below. The
scale was estimated using the IRT model and named SCSCIE in the PISA dataset. Higher values of this index
indicate higher self-concept in science.

Box A5.5. Self-concept

Q37 - How much do you agree with the statements below?

The following question asks about your experience in learning <school science> topics.

(Please tick only one box in each row)

Strongly agree Agree Disagree Stkong[y disagree

a) Learning advanced <school science> topics would be easy for me O, 0, . O,
b) I can usually give good answers to <test questions> on <school

o, al u) u}
science> topics N
c) I learn <school science> topics qLuck[v

’ 1 2 3 4

d) <School science> topics are easy for me ‘ ) .
e) When | am being taught sschool science>, | can understand the

0, O 0, 0,
concepts very well ?
£) I can easily understand new ideas in <school science> 0O, O O O,
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School preparation for science careers. Students gave their perception of the usefulness of schooling as
preparation for science-related careers. Four statements were assessed by students using four possible
responses: “Strongly agree”, “Agree”, “Disagree” and “Strongly disagree”. Exact wording of the question
including the four statements is provided below. The responses were inverted and scaled using the IRT
model so that higher values of this index indicate higher levels of agreement with usefulness of schooling as
preparation for science-related careers. This index is called CARPREP in the PISA dataset.

Box A5.6. School preparation for science careers

Q27 - How much do you agree with the statements below?

(Please tick only one box in each row)

Strongly agree Agree Disagree Strongly disagree
3) The subjects available at my school provide students with the
basic skills and knowledge for a <science-related careers 0, 0, 0, 0,
b) The «school science> subjects at my school provide students with
. O O O, 0

the basic skills and knowledge for many different careers ! : ¢
¢) The subjects | study provide me with the basic skills and

oo 0, 0, O 0,
\mowJedge for 3 <science-related career 2
d) My teachers equip me with the basic skills and knowledge | need
. 0 0, 0, 0,
for a3 <science-related career ’

Information on science-related careers. Students reported their perceptions of how informed they believed
themselves to be about science-related careers. More precisely, students assessed how informed they
were about four different topics using four response categories: “Very well informed”, “Fairly informed”,
“Not well informed” and “Not informed at all”. Exact wording of the question including the four topics is
provided below. Responses were inverted and scaled using the IRT model so higher values of this index
correspond with students believing they have better information about science-related careers. The index is
called CARINFO in the PISA dataset.

Box A5.7. Information on science-related careers

Q28 - How informed are you about these topics?

(Please tick only one box in each row)

Very well informed Faily informed Not well informed | Not informed at all
3) <Science-related careers> that are available in the job market 0
1 2 4
b) Where to find information about <science-related careers> 0
| ) 3 )
¢) The steps students need to take if they want a sscience-related
0, O O, O,
career>
d) Employers or companies that hire people to work in <science-
O, O, o, O,
related careers> 2 }
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Hours spent and courses taken to learn science

The report uses three measures to describe hours spent and courses taken to learn science. These measures focus
on science, because in 2006 PISA focused on this domain. The variables on courses tackle attendance and number
of course. The time variable measures the amount of time spent learning science at school through regular lessons.

Attendance in compulsory science courses at school

Students reported whether they attended compulsory science courses this year or last year. Four different
courses were listed in the question, i.e. general science, biology, physics and chemistry, and students reported
whether these courses were taken last year or this year by ticking one of two options: “yes” and “no”. Two
distinct variables were constructed from these responses. The index of student attendance at a compulsory
course in general science is an indicator variable, i.e. it only takes two values at the student level, either O or
1. The index takes the value of 1 if the student reports having taken a compulsory course in general science
this year or last year. The second measure is the number of compulsory science courses the student reports
taking over the two year period (this year or last) regardless of whether the courses were general science or
on a specific science topic. As four courses were listed and students were asked about the last two years, the
values of the index run from zero to a maximum of eight courses attended. The exact wording of the question
is given in Box A.8 below. In the international PISA dataset, the variables used to construct this measure were
ST33Q11, ST33Q12, ST33Q31, ST33Q32, ST33Q51, ST33Q52, ST33Q71 and ST33Q72.

There are two issues worth remembering when interpreting results using these variables. For students who
responded to at least one category, missing responses were recoded to zero (that is, they were regarded as
not attending courses for which they had not ticked a response). This means that a response was coded as
missing only if a student did not tick any of the compulsory science courses this or last year. This approach
holds when missing responses were given by students who only made an effort to give answers when these
were positive, a plausible assumption. Otherwise, a student attending a physics course who ticked “yes”
for physics, but did not make an effort to tick “no” for other courses, would have been coded as not having
attended a single course. In any case, the recoding of missing values to zero mainly related to responses
provided for general science courses. One can plausibly expect that students who attended specific science
courses did not attend the general science courses, so a missing response for the latter can be plausibly
coded as zero. While different interpretations are possible, these changes affected less than 5% of students
in the case of general science courses and less than 0.1% for specific science courses. These changes also
have negligible impact on the values of these variables, changing the average of students taking general
science courses by no more than 2% and usually by less than 1% in most countries. Thus, the recoding
of missing responses to zero allowed the sample size to be maintained while not changing values of the
analysed variables in an important way.

The second issue is related to recoding of the attendance variables after data collection. In some countries,
student responses were replaced by one value in the PISA datasets. This is the case in countries where all
students are taking general science courses, or the opposite, none of them have this possibility. For these
countries, the indicator of taking a compulsory general science course is 0 or 1 for all students. In this
situation, the variable was not related to performance as there is no variation within a country. For some
countries, the values for specific science courses were also recoded to one value. In these countries, all
students attend courses in physics, biology or chemistry, because that is required by the curriculum, or
they do not attend any of them. Countries like Ireland, Korea, Norway and Poland have no variation in the
number of compulsory courses taken in biology, physics and chemistry and the only variation in the overall
index is because of variability in the indicator of general science courses. While these issues are reflected in
the means and variation of these indicators by country, they had no impact on the analysis presented in the
report which concentrates on within-country differences. In other words, indices that take one value for all
students in the country were not related to performance. That is reflected by a letter “v” in the result tables.
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Box A5.8. Attendance in compulsory science courses at school

Q33 - Did you or do you take any of the courses listed below?

<Instructions for students who do not study science>

(Please tick as many boxes as 4pp\y in each row)

Last year This year
Yes No Yes No
3) A compulsory <general science course> O, 0, 0, O,
A compu!smy lwo[ogy course D‘ D: [, O,
e) A compulsory physics course O, O, 0, O,
g) A compulsory chemistry course O, 0, [, 0,

Number of regular science learning hours

Students were asked to report their science learning time. In this report the number of hours spent in regular
science lessons was analysed. Students denoted their learning time by ticking one out of five possible
categories: “No time”, “Less than 2 hours a week”, “2 or more but less than 4 hours a week”, “4 or more
but less than 6 hours a week” and “6 or more hours a week”. These responses were recoded to 0, 1, 3, 5
and 6, respectively, creating an index with the actual number of hours spent in regular science lessons. As
a robustness check other recoding schemes were also tried, producing almost identical results. The exact
wording of the question is given in the box below. In the international PISA dataset, the variables used to

construct this measure was ST31Q01.

Box A5.9. Number of regular science learning hours

Q31 - How much time do you ’(ypically spend per week smdymg the f:o[[owing sub[ec‘cs?
For each subject, please indicate separately:

< the time spent attending reqular | 1s at your school;

o the time spent attending out-of-school-time lessons (at school, at home or somewhere else);

< the time spent studying or doing homework by lvoursc\(

<An hour here refers to 60 minutes, not to a class period>

(Please tick only one box in each row)

B 2 or more but 4 or more but
Less than 2 hours . 6 or more hours
No time less than 4 hours less than 6 hours
a3 week " a3 week
a week a week
a) Regular lessons in <school science> at my school
0, 0, O, 0, 0,

Learning environment at school

All variables focusing on the learning environment that students experience at school are the product of the
answers school principals gave in the school questionnaire. These variables cover a wide range of issues,
such as the management and funding of the school, admittance policies, and the quality and use of school
resources to promote science learning. Detailed definitions of each of these variables follow.

Private school. School principals were asked to report whether their school was a private or a public
organisation. The PISA school questionnaire defined as private those schools that are managed directly or
indirectly by a non-governmental organisation such as a church, a trade union, a business or another private
institution. Public schools on the other hand are managed directly or indirectly by a public education
authority, a government agency, or a governing board appointed by government or elected by public
franchise. Exact wording of the question is provided in the box below. The variable analysed in the report
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was coded as 1 for students in private schools and 0 for students in public schools. In the international PISA

dataset, the variables used to construct this measure was SC02QO01.

Box A5.10. Public and private schools

Q2 - Is your school 3 pubhc or 3 private school?

(Please tick only one box)

A public school

(This is a school managed directly or indirectly by a public education authority, government agency, or governing board 0,

appointed by government or elected by public franchise.)

A private school

(This is a school managed directly or indirectly by a non-government organisation; e.q. a church, trade union, business, or 0,

other private institution.)

School competition

The PISA school questionnaire gathered information on the schooling options available to parents when
choosing a school for their children and the amount of competition between schools. School principals
were asked to r eport the presence of other schools in the area that compete with their school for students.
Exact wording of the question is provided in the box below. The indicator of school competition was coded
as 1 if school principals reported that there was at least another school in the area competing with their
school for students and 0 otherwise. In the international PISA dataset, the variables used to construct this
measure was SC18Q01.

Box A5.11. School competition

Q18 — We are interested in the options parents have when choosing a school for their children.
Which of the (o“owmg statements best describes the schoohng available to students in your location?

(Please tick only one box)

There are two or more other schools in this area that compete for our students 0

There is one other school in this area that competes for our students

There are no other schools in this area that compete for our students

Academic selection in admission policies

School principals reported whether their school considered students’ academic records when deciding on
their admission to the school. Exact wording of the question is provided in the box below. The indicator for
the presence of academic selection in admission policies was coded as 1 if school principals reported that
students’ academic records were considered as a prerequisite or a high priority in admission decisions and
as 0 when school principals reported that academic records were either not considered or considered but
were not a high priority factor. In the international PISA dataset, the variables used to construct this measure
was SC19Q02.
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Box A5.12. Academic selection in student admission policies
Q19 - How much consideration is given to the following factors when students are admitted to your school?

(Please tick one box in each row)

Prerequisite High priority Considered Not considered
3) Residence in 3 partzcu[ar area
1 3 4
b) Student’s academic record (including placement tests)
|
¢) Recommendation of feeder schools
| )
d) Parents’ endorsement of the instructional or kehglous
0 0 0, O
philosophy of the school ' ’ ’
e) Student’s need or desire for 3 special programme
d pecial prog O, O, 0O, 0,
f) Attendance of other family members at the school (past or
0, O 0, O,
present) '

School activities to promote science learning

School principals were asked to report which activities that promote students’ learning of science occurred
at their school. Possible activities include: science clubs, science fairs, science competitions, extracurricular
science projects and excursions and field trips. Responses on whether the school provided such activities
were used to calculate an index of the availability of activities to promote science learning at the school
level, using the IRT model. Exact wording of the question is provided in the box below. Higher values on this
index reflect higher levels of school activities in promoting science learning. This index is called SCIPROM
in the PISA dataset.

Box A5.13. School activities to promote science learning

Q20 - Is your school involved in any of the following activities to promote engagement with science
among students in <national modal grade for 15-year-olds>?

(Please tick one box in each row)

Ye: No
3) Science clubs 0, ]
b) Science fairs 0, ]
) Science competitions 0, 0
d) Extracurricular science projects (including research) 0, |
e) Excursions and field trips 0, O

School’s educational resources

School principals were asked to report the extent to which they perceived that instruction at their
school was hindered by the following seven factors: i) shortage or inadequacy of science laboratory
equipment, ii) shortage or inadequacy of instructional materials, iii) shortage or inadequacy of computers
for instruction, iv) lack or inadequacy of internet connectivity, v) shortage or inadequacy of computer
software for instruction, vi) shortage or inadequacy of library materials and vii) shortage or inadequacy
of audio-visual resources. Exact wording of the question is provided in the box below. The IRT model
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was used to construct from these responses an index representing the school’s educational resources. The

items were inverted before scaling and higher values on this index indicate better quality of educational
resources. This index is named SCMATEDU in the PISA dataset.

Box A5.14. School's educational resources

Q14 - Is your school’s capacity to provide instruction hindered by any of the following?
(Please tick one box in each row)

Not atall Very little To some extent Alot
) Alack of qualified science teachers 0, 0, 0, O,
b) A lack u.‘"quahﬁed mathematics teachers O, O, 0, 0O,
) Alack of qualified <test language> teachers O, O, 0O, O,
d) A lack ml’quqhﬁcd teachers of other subjects O, 0o O, 0O,
e) A lack of laboratory technicians O, 0, 0O, 0,
f) A lack of other support personnel O, 0O, O, O
g) Shomgc or nmdcqucy of science [qbommy equipment D‘ O, D,, 0o,
h) S]}u»t@e or lmdequmy of instructional materials (eg
textbooks) = . O, =
i) Shortage or inadequacy of computers for instruction O, 0, O, O,
P Lack or Hmdequ@gy of Internet connectivity D‘ 0, D; O,
k) Shortage or inadequacy of computer software for instruction O, O, 0O, 0O,
1) Shortage or inadequacy of library materials O, O, O, )
m) Shortage or inadequacy of audio-visual resources O, 0o, O, 0,

REGRESSION ANALYSES
The background model

The report analyses associations between approaches to learning, hours spent on learning, number of
courses taken, and school characteristics to the probability of becoming resilient (in Chapter 3) or to student
science performance (in Chapter 4). These relationships were analysed using regression models, namely,
logit regression in Chapter 3 and linear regression in Chapter 4. Interpretation of results depends on the
background variables included in the regression model which should reflect important student and school
characteristics that cannot be easily changed through additional school efforts or educational policy. Results
from logit regressions in Chapter 3 and linear regressions in Chapter 4 suggest that the variables included
in the background regression models analysed in the report reflect important characteristics of students and
schools, explaining large part of the variance in student performance which can not be affected by policy.
Nevertheless, relationships between student and school characteristics and performance presented in the
context of this report should not be considered causal. Rather they paint a picture of overall associations
between student and school characteristics on the one hand and student performance on the other.

Analyses reported in the report are based on a common set of background variables that are well-known
correlates of student performance and reflect student or schools characteristics. Similar sets of background
variables were used in previous PISA studies including PISA 2006 Science Competencies For Tomorrow’s
World, OECD (2007a), for example, see Chapter 5 on multilevel modelling, and several thematic reports
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arising from PISA 2006 data. Among individual characteristics, the background model includes student
gender (coded as 1 for females and O for males), an indicator of students with an immigrant background (1
for those students, O for others) and an indicator for students who speak at home a language that is different
from the language of the test (1 for those speaking different language at home, O for those who speak the
same language). A set of indicators for the grade in which students are currently enrolled is added to each
regression to enable consideration of differences in average performance across grades. The grade indicator
for the modal grade in a country’s PISA sample was omitted, creating a baseline category, so the coefficients
for other indicators represent the difference in average performance in the grade they represent and the
modal grade. These coefficients cannot be compared across countries because different baseline categories
were used for different countries, but accounting for differences in student performance between grades
was needed to limit the confounding impact on the analysed associations of different sampling designs or
grade composition. Finally, the index of student socio-economic background was added to each regression.
This is usually the most important control variable since it reflects differences in parental background and
resources students can access at home.

Chapter 3 uses logistic regression models adjusting for various background variables and uses the results
to assess the importance of different factors in determining the likelihood that disadvantaged students will
exhibit academic resilience. The first model does not account for any student characteristics. The second
model accounts for all student background characteristics (gender, immigrant background, language
spoken, grade). The third model accounts for student background characteristics and school mean socio-
economic background (school level mean of the socio-economic background index). In Chapter 4, all
regressions control for students” individual socio-economic background as well as for the mean socio-
economic background of a school students attend and its squared term to take account of possible non-
linearities. Finally, a dummy variable indicating disadvantaged students (the lowest tertile of the socio-
economic background distribution in each country) was added to the background model in regressions
developed in Chapter 4. The interaction between the “disadvantaged student” indicator and indices used
to characterise student approaches to learning and school characteristics identifies potential differences
between disadvantaged and non-disadvantaged students in the association between such indices and
performance.

Estimated coefficients for the background model developed for analyses conducted in Chapter 3 are
presented in Table A.7, while those developed in the context of Chapter 4 are presented in Table A.8. Results
presented in Table A.7 suggest that background characteristics, including socio-economic background and
mean school socio-economic background, are not significantly related to the probability of being resilient
in some countries. This finding is not surprising, since Chapter 3 employs data solely on disadvantaged
students and therefore differences across students and schools in terms of socio-economic background
are much smaller than they are in the full sample. Background variables are far more strongly related to
student performance in results presented in Table A.8, where student socio-economic background and its
school mean are generally associated with performance in all countries. Indicators for gender, immigrant
background and language spoken at home are statistically significant in many countries. The student grade
indicators are also usually significant and positive for higher grades confirming the expectation that students
in higher grades typically outperform students who attend lower grades.

Imputation of missing data

The PISA index of economic, social and cultural status is a crucial variable in the report. For this reason,
students with missing information on this index were excluded from the analysis. Fortunately, the number
of students with no information on the socio-economic background index is very small in most PISA 2006
participating countries (see Table A.9 for information on the share of students with missing socio-economic
background information by country). In line with other reports based on PISA data that rely heavily on the
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use of the socio-economic background index, Qatar was excluded from all analyses because of reliability

problems with the socio-economic background index in this country. On average approximately 1% of
students in OECD countries had no socio-economic background information (the country with the largest
number of missing values in terms of socio-economic background was Germany - 4%).

For other variables analysed in the report, missing data were handled using a variety of approaches chosen
depending on the nature of the variable and the type of analysis being developed. For all variables used
in the background model, the report adopted the simple approach of imputing missing data with school
means (or country level means if no school mean was available) of the same variables. For variables which
have only integer values (including 0/T dummy indicators), the imputed means were rounded to the closest
integer. Subsequently, a dummy variable for each of the background factors was constructed to denote
observations with imputed values and was included as part of the background model. This way missing
information for immigrant background, language spoken at home and enrolled grade were imputed. For
gender, only four cases in the whole PISA sample had missing information and these were arbitrary replaced
by a value of 0.

While in theory this simple imputation approach could give biased regression results, it is unlikely that it is
the case for this report. First of all, only a small number of observations had missing values. In addition, as a
robustness check, multiple imputation techniques were used to examine whether the use of computationally
demanding but theoretically more valid approaches would lead to different conclusions. No meaningful
difference in estimates was found when comparing estimates obtained using no imputation (casewise
deletion), a mean-dummy approach imputation and multiple imputation. Consequently, the mean-dummy
imputation approach was adopted since it is not computationally demanding, it maintains sample size
unaltered and it yields results that are comparable to the ones obtained with other approaches.

Missing information was imputed for background characteristics only, not for student and school indices
that are the focus of this report. That was done to preserve the original relationship between these indicators
and performance. Table A.10 highlights that very few students have missing information on these indices
(between 0% and 2% on average across OECD countries) with only two noticeable exceptions. On average
as many as 6% of students have missing information on the indicators for general interest in science and
self-concept and in some countries, the share of students with no information on these indices is relatively
high (see Table A.10). The greater the share of students with missing information in a country is, the greater
care should be taken in interpreting results since estimates may not properly represent relationships in the
population to the extent that students with missing information and students with all information are not
homogeneous.

Imputation of missing data for student indices was needed for the combined model presented in Chapter 3
and for models used in Chapter 4. In these models several indices are simultaneously introduced in the same
regression, which exacerbates the problem of missing information and severely reduces the sample size. A
mean-dummy imputation approach was consequently adopted in the estimation of these models: missing
information on each index was replaced by the relevant school mean (or country mean whenever the school
mean could not be computed) and a dummy variable indicating observations for which information was
imputed was included in the combined model.

Details on the logistic model applied in Chapter 3

Logistic regression models presented in result tables for Chapter 3 were used to answer the following
question: which factors are associated with the likelihood that a disadvantaged student will beat the odds?
The dependent or outcome variable in these models is an indicator that takes value 1 when disadvantaged
students are high performers in their countries (top third) in the PISA science assessment and value 0
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when disadvantaged students are not high performers. Logistic regression models were estimated on all
disadvantaged students — i.e. a third of the entire PISA student sample — since the question they aim to
answer is whether particular approaches to learning are associated with the likelihood that disadvantaged
students will be high performers in science. Missing data were imputed for background variables and for
indices analysed in the combined model using the methods described above.

For each factor three models are presented: the first model represents the base model with no background
variables included. The second model introduces individual level background variables while the third
model introduces a further background variable at the school level: the mean socio-economic background
of students sampled in PISA that attend the same school as the respondent (represented by mean socio-
economic background). The mean school value of the socio-economic background index was calculated on
the whole sample, including non-disadvantaged students if such students were present in a school.

For each model, Tables 3.1c to 3.15c present the odds ratios associated with a one unit increase in a
particular factor and standard errors from the underlying logistic regression model. Odds ratios over one
indicate that higher values of the factor analysed are associated with a greater likelihood that a disadvantaged
student will be resilient, while odds ratios below one are suggestive of a negative relationship between the
factor and resilience. By comparing estimates of the relationship between different factors and academic
resilience obtained in the base, individual level and school level models, the chapter examines whether
the relationship between approaches to learning and resilience is (partially) explained by differences in
individual characteristics and the schools which students attend. Box A.15 describes in greater detail the
logistic regression model framework and how results can be interpreted.

Box A5.15. Understanding logistic regression and interpreting odds ratios

Multiple linear regression is appropriate when outcome variables are continuous, as in the case
of the measure of science achievement used in PISA. However, when the outcome variable is
dichotomous, such as whether or not a student is resilient, a variant of multiple regression, called
logistic regression, is appropriate. Logistic regression is also a useful policy device since it allows
estimation of the probability that a certain outcome will occur (for example, that a disadvantaged
student will be resilient) as a function of various characteristics of the student, such as age, gender, or
family income, or characteristics of the school, such as mean socio-economic background. Because
coefficients estimated within the logistic regression framework are not easily interpretable, the
chapter reports odds ratios.

The logistic regression model presented in equation (1) below represents the extended model
predicting the likelihood that a disadvantaged student i attending school j will beat the odds and
earn a science test score in the top third of all scores within his/her country.

1

M Pr(resilient =1),= ﬁ
+exp(-z;

, where z, = Xg./.ﬁ +OCS_/.

The model predicts a student’s probability of being resilient Pr(resilient = 1); as a function of a matrix
of student characteristics and approaches to learning (X;), and the mean socio-economic background
at the school level (S)). By accounting for mean socio-economic background at the school level,
models account for the effect of school characteristics on the probability a disadvantaged student
will demonstrate resilience.

The odds of an event occurring is the ratio of the likelihood of that event occurring to the likelihood
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of that event not occurring and in the context of this report the event is “disadvantaged student beats
the odds”. If a student has an 80% chance of being resilient, then the odds of being resilient are
[0.80 / (1-0.8)], which is 4.0 while an event with odds of 1.0 has an equal chance of occurring or
not occurring. An odds ratio is simply the ratio of the odds for two different sets of circumstances.

For example, the odds of an event for female and male students could be assessed and the ratio of
the odds could be calculated. Odds ratios are interpreted in a fashion similar to multiple regression
coefficients: they denote the ratio of the odds of an event occurring as a consequence of a one-unit
change in the independent variable, compared to what it was previously, given all other independent
variables in the model are held constant.

Source: Adapted from Box 4.1, OECD, 2003b, pp. 36-7.

Details on the linear regression applied in Chapter 4

Chapter 4 uses linear regression to estimate average associations between performance and student
approaches to learning, number of hours and courses taken, and learning environment at school. In addition,
this chapter discusses the difference in these associations between disadvantaged and non-disadvantaged
students. Regressions were estimated country by country for all students with non-missing values on the
socio-economic background index, accounting for background characteristics as discussed above. Results
for average associations for all students were estimated by adding the policy indices to the background
model. Results for differences in the strength of associations across disadvantaged and non-disadvantaged
students were estimated by adding an interaction term — the dummy variable denoting disadvantaged
students times the index of interest — to the regression model employed to estimate average effects. In other
words, in this regression model the slope coefficient of key indices was allowed to differ for disadvantaged
and non-disadvantaged students. The coefficient for the interaction term represents the difference in the
association between disadvantaged and non-disadvantaged students. Regression models were estimated
using all five plausible values for student performance and accounting for the complex survey design of the
PISA study by using balanced repeated replicate (BRR) weights. Thus, these results are representative for
populations of 15-year-old students in each country.

Notes

1. Here the average of the absolute value of the differences is calculated.

2. The measure of agreement between the student and parent responses about parental education is positively inflated. This is
because of differences in how the question was asked of students and parents. Students were given the full range of ISCED levels
(1 through 6), but parents were only given levels 3A to 6. Thus, all parents who have education below level 3A are grouped
together in one category on the parent survey. Consequently, the analysis cannot pick up disagreement between students and
parents among these levels. For example, consider a case where the student indicates their parent has a level 2 education
but in fact the parent has a level 3B education. Due to the structure of the parent survey, the analysis cannot pick up on this
disagreement.
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