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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 three hours on
regular science lessons at school per week, disadvantaged students spend about two 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.

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

12
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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).

14
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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
students 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 international 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 levers 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 programmes
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 are 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 students.

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 the 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 levers 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 disadvantage: 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 the 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 the 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 exist, 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 variables: 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 different 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 odds ratios. The odds 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
Internal and external motivation to learn science 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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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 eight 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

Student self-confidence in their science ability F
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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.
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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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deviation in the index. The results reported here refer to the logistic regressions explained in Annex A2.

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 resili