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Foreword

Teachers and educational leaders need meaningful and reliable information to assess how well their students 
are prepared for life and work. Many administrators evaluate student learning based upon local or countrywide 
expectations. In a global economy, however, the benchmark for educational success is no longer national 
standards alone, but those set by the world’s best performing schools and education systems. 

Over the past 20 years, the OECD Programme for International Student Assessment (PISA) has evaluated the 
quality, equity and efficiency of school systems in over 80 countries and economies that, together, comprise nine-
tenths of the world economy. Through PISA, schools and countries can learn from each other. Those education 
systems that have been able to secure strong and equitable learning outcomes and mobilise rapid improvements 
show others what is possible. 

Similar to the international PISA assessment, the PISA-based Test for Schools measures 15-year-old students’ 
knowledge and competencies in reading, mathematics and science. It also assesses their attitudes towards learning 
and school and the learning environments of the schools themselves. Importantly, these assessments measure not 
just whether students can reproduce what they have learned, but how well students can extrapolate from what 
they know and apply their knowledge creatively in novel contexts. The PISAbased Test for Schools is a unique tool 
designed for individual schools to compare their students’ learning outcomes and benchmark them globally in 
innovative ways.

This report provides results from the PISA-based Test for Schools for the European Schools. But data is only the 
first step to deeper understanding and is only useful if it paves the way to action. You also have the opportunity to 
exchange with and learn from the strategies, policies and practices of other participating schools around the world 
who share your commitment to peer-learning, critical reflection and school improvement. The OECD stands ready 
to support all those involved in delivering “better policies for better schools and better lives.”

Andreas Schleicher

Director, Directorate for Education and Skills

Special Advisor on Education Policy to the Secretary-General

OECD
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While PISA is intended to deliver national results, the PISA-based Test for 
Schools (PBTS) is designed to deliver school-level results for school improvement 
and benchmarking purposes. 

By administering the PISA-based Test for Schools in the 

European Schools, you have access to internationally 

comparable estimates of performance of your students 

and information about their learning environment and 

attitudes.  

Furthermore, the PBTS also provides you with 

some insights concerning your students’ social and 

emotional skills, an increasingly important aspect 

in education and that is believed to be core in the 

capacity of students to be able to adapt and navigate 

the fast-paced changing world that we live in.

Given our global, knowledge-based economy, it has 

become more important than ever before to compare 

students not only to local or national standards, but 

also to the performance of the world’s top-performing 

school systems. 

Because both PISA and PBTS are based on the same 

framework, their results are comparable, meaning that 

you will be able to benchmark the performance of 

the European Schools with that of national education 

systems from around the world. This will allow you 

to both gauge how prepared your students are to 

participate in a globalised society and set goals 

against the best school systems worldwide. 

The PBTS also provides you with a better 

understanding of the challenges faced by low-

performing students in the European Schools, thus 

allowing you to put in place specific targeted measures 

and practices aimed at reducing all achievement and 

developmental gaps that may exist. 

2. 
WHAT THE EUROPEAN 

SCHOOLS  
CAN LEARN FROM 

THE PISA-BASED  
TEST FOR SCHOOLS



“What is important for citizens to know and be able 

to do?” In response to that question and to the need 

for internationally comparable evidence on student 

performance, the Organisation for Economic  

Co-operation and Development (OECD) launched 

the triennial survey of 15-year-old students around 

the world known as the OECD Programme for 

International Student Assessment, or PISA. PISA 

assesses the extent to which 15-year-old students have 

acquired key knowledge and skills that are essential 

for full participation in modern societies. 

In each round of PISA, one of the three core domains 

is tested in detail, requiring nearly half of the total 

testing time. 

The major domain in 2018 was reading, as it was in 

2009. Science was the major domain in 2015 and 

2006, and mathematics was the major domain in 

2003 and 2012 (and will be again in 2022). 

PISA results reveal what is possible in 
education by showing what students 
in the highest-performing and most 
rapidly improving education systems 
can do. 

The findings allow policy makers around the world 

to gauge the knowledge and skills of students in their 

own countries and in their schools in comparison with 

those in other countries.

Cognitive skills: What students in the 

European Schools know and can do: this 

chapter displays your students’ performance in 

reading, mathematics and science and how the 

European Schools’ results map onto the PISA 

proficiency levels. It also explores any performance 

gaps between the highest- and lowest-performing 

students, between genders and between students with 

high or low socio-economic backgrounds.

Student voice: Exploring student 

engagement and how students feel at 

school: this chapter investigates your students’ self-

reported motivation for learning, their beliefs in their 

own self-efficacy, and their perception of the teaching 

practices adopted in their classrooms, of their learning 

environment and of their relations with their peers.

Insights on the impact of learning and 
assessment in a second language  : 
This chapter summarises the analysis that was 
conducted to ensure that any studentʼs first 
language did not affect the validity of the 
PBTS assessments. It also reports on the 
observed distribution of proficiency in each 
domain for students whose first language was 
the language of the test they sat and students 
whose first language was not the language of 
the test they sat.

Finally, the OECD encourages you to take 

advantage of the opportunity for peer-learning by 

participating in the PISA for Schools Community. This 

online, multilingual forum enables all schools who 

have received PBTS results to share good practice, 

pose questions, obtain advice from peers, co-create 

teaching resources, and participate in webinars and 

discussions on selected themes moderated by the 

OECD or national actors.

Read more
About PISA 
oe.cd/PISA

2
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http://www.oecd.org/pisa/ 
http://www.oecd.org/pisa/


Source:  data for the European Union and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data
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2.1 Your sample and your participation

Figure 2.1 provides a short summary of the European Schools’ participation in the PBTS, including both sample 

characteristics and information about the logistics of your participation. 

The accompanying Reader’s Guide (www.oecd.org/pisa/pisa-for-schools) provides additional information about 

the eligibility of schools to participate in the PBTS and the sampling procedures that are used to select schools and 

students.

Figure 2.1 Participation summary

http://oecd.org/pisa/data
http://www.oecd.org/pisa/pisa-for-schools


The PISA for Schools Community aims to support educators from participating schools in the following ways: 

• Give and receive support: Educators can

get their questions answered and share their

ideas, concrete practices and materials for the

areas of improvement.

• Enhance professional knowledge and

skills: Educators can improve their knowledge

in the subject matter as well as pedagogical skills.

They can also further develop skills in coaching

peers.

• Establish an international professional

network: Educators can build their network with

international educators. They can also develop

their reputation and gain recognition from an

international audience.

• Stay informed of latest research on

education and interact with OECD

personnel and experts: through regular

webinars and alerts for new OECD publications,

educators can stay updated with the latest

research in education and benefit from the

interaction with OECD personnel and experts.

Read more about
The PISA for Schools Community 
www.oecdpisaforschools.org

2
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2.2 Understanding the European Schools’ results

This report presents the results for the European 

Schools based on their participation in the PISA-

based Test for Schools (PBTS) in 2022. The assessment 

measures 15-year-old students’ competences in 

reading, mathematics and science. Because the 

PBTS is based on the Programme for International 

Student Assessment (PISA), the European Schools can 

compare their results with those from over 80 countries 

and economies that have participated in the various 

cycles of PISA. 

The accompanying Reader’s Guide (www.oecd.org/

pisa/pisa-for-schools) represents a useful toolkit to 

better understand the results. Throughout the report, 

links are available to gain additional insights based on 

OECD and PISA evidence. 

In interpreting the average results in reading and 

science in the following chapters, it is important to bear 

in mind the unique testing conditions in the European 

Schools. The European Schools administered the PBTS 

in three different languages: English, French and 

German. In each of the three test languages, there 

were students for whom administrative data indicated 

the test was in their first language (L1) and students for 

whom the test was in their first foreign language, which 

is also commonly referred to as second language (L2), 

even when a student speaks more than two languages.

The OECD assigned test languages to students. The 

goal was to ensure a minimum of 500 students took 

each test language and to ensure a balance of L1 

and L2 as much as possible in each school in order 

to obtain reliable statistics of the aggregated results. 

This requirement is important in order to ensure the 

reliability of analysis. The OECD did the language 

assignment in five steps, based on the school 

administrative data. The steps are summarised below:

1) All students who were able to take the test in only

one of the three available languages, because their

L1 or their L2 was a language other than one of the

three test languages, were assigned to the only test

language they were capable of sitting.

2) Students whose L1 was German or French and L2

was English were assigned to be tested in their L1.

3) Students whose L1 was French and L2 was German,

were assigned to be tested in German.

4) Students whose L1 was English or German and L2

was French were assigned to be tested in their L1.

5) Students whose L1 was English and L2 was

German, were assigned to be tested in German.

Table 2.1 shows how many valid student responses 

were recorded for each test language, by whether 

they were part of the L1 or the L2 language group. 

The largest group were students for whom English is 

not their first language, taking the test in English.  The 

largest L1 group were French-speakers. It can be 

observed that the targeted minimum of 500 students 

for each test language was achieved for all three 

languages.

Table 2.1 Number of students by language 

and language group

2
.
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One necessary condition to make sure a test question 

is valid, is to ensure it is equivalently difficult for 

all students of the same ability level, regardless of 

the language the test question is presented in, and 

regardless of any personal attributes of the test-taker 

other than their ability in the domain of interest.

To ensure the items had stable difficulties when being 

attempted by L1 and L2 students, and by students 

taking the test in each of the three languages, 

psychometric analyses were carried out. Test questions 

which showed instability in their difficulties were 

accounted for in the calculation of student-level scores, 

making it possible to still report scores on the PISA 

international scale with no bias due to language or 

language background.

However, even though the test questions are equally 

difficult for L1 and L2 students of the same proficiency 

level, students’ proficiency in the language of the test is 

likely to still be a factor that affects their performance 

in domains that rely heavily on language. Chapter 5 

examines this subject, and reports that Reading and 

Science scores for L2 students are likely to have been 

affected by the students’ levels of proficiency in the 

language of the test.

The essential point to note when reading all of the 

reported average scores in this report for Reading, 

Mathematics and Science, is that the scores accurately 

represent the average proficiency of 15-year-

old students in the European Schools, in Reading, 

Mathematics, and Science in the language of the test. 

Had the L2 students been tested in their L1 in Reading 

and Science, the average proficiency scores may well 

have been different for that group - probably higher - 

and then the average scores for the European Schools 

in Reading and Science would also have been higher. 

In Mathematics, this is not the case, as it is shown 

in Chapter 5 that the L1 and L2 students performed 

similarly, indicating language proficiency was not a 

factor that affected how students performed in the test.

2
.
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3. 
COGNITIVE 

SKILLS:
WHAT STUDENTS IN THE 

EUROPEAN SCHOOLS KNOW 
AND CAN 

DO

3
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This chapter provides an overview of the European Schools’ performance on 
the PISA-based Test for Schools. It focuses on the performance of different 
groups of students in the European Schools and the kinds of tasks that they can 
perform in each domain.

3.1 Analysing student performance in the 
European Schools

Are 15-year-old students in the European Schools 

prepared to meet the challenges that the future holds? 

Can they analyse, reason and communicate their ideas 

effectively? Have they developed the competencies, 

skills and knowledge that are essential in order to 

successfully participate in 21st century societies? 

PISA measures the competencies, skills and knowledge 

of 15-year-old students in reading, mathematics and 

science around the world. The PISA-based Test for 

Schools (PBTS) results of the European Schools allow 

you to compare your students’ levels of proficiency in 

these three domains with the levels of other students 

in the European Union (EU) and in school systems 

around the world. The results can be used as a gauge 

of how prepared students in the European Schools are 

to succeed in a global economy.

In the European Schools, in order to keep 

comparability of the average scores across the 

schools, student weights are applied when calculating 

statistics. It enables us to cancel out the influence of 

the different proportions of the L1 and the L2 students 

across the schools. Therefore, the student performances 

of the European Schools shown in this report are the 

weighted average of the L1 and the L2 students.



Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data
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Figure 3.1 Student performance in reading, mathematics and science

The EU statistics in this report were calculated by taking the simple average of the set of corresponding statistics 

computed in each of the 27 member countries of the EU that have data reported for PISA 2018 [https://www.

oecd.org/pisa/publications/pisa-2018-results.htm]. No weighting was applied, so each country contributed 

equally to the EU average. Standard errors (SE) were calculated in a similar way applying a formula combining 

standard errors from each country.

Figure 3.1 displays the results of the European Schools in the three domains – reading, mathematics and science – 

next to the ones of the EU and of the OECD in PISA 2018. It also shows the averages for the L1 and L2 groups. For 

each of the European Schools’ average values, the figure also shows its 95% confidence interval. If the respective 

score of the EU, the OECD, or the L1 or L2 group is not comprised in the interval, then the difference between this 

score and the score of the European Schools can be assumed to be statistically significant.

http://oecd.org/pisa/data
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As stated previously in Section 2.2, the average scores for the European Schools in reading and science should be 

interpreted in the knowledge that not all students were tested in their L1. The averages, then, represent the average 

performance of 15-year-old students in the European Schools in the language of the test. 

The extent to which this has affected the European Schools average is difficult to estimate precisely. However, a 

comparison of the group means for the L1 and L2 subgroups to the European Schools average may give some 

indication. Table 3.1 reports the average scores for the L1 and L2 groups in each domain, with the European 

Schools average for reference.

Table 3.1 Average scores in reading, mathematics and science for the 
European Schools, and the L1 and L2 sub-groups

It can be observed that in reading, the L1 group average is 15 scale score points higher than the European Schools 

average, while the L2 average is 12 scale score points lower. In science, the L1 average is 10 points higher than the 

European Schools average and the L2 group mean 8 points lower. These differences are statistically significant with 

a 95% confidence level.

If one was to extrapolate from the averages of the L1 group, then it is possible that were all students in the 

European Schools tested in their L1, the reading and science averages for the European Schools could have been 

10 to 15 points higher.
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Results from PISA indicate the quality and equity of learning outcomes attained around the world, and allow 

educators and policy makers to learn from the policies and practices applied in other countries. The results of 

the PISA 2018 survey, the seventh round of the triennial assessment, can be found in its six volumes:

• Volume I, What Students Know and Can

Do, provides a detailed examination of student

performance in reading, mathematics and science,

and describes how performance has changed

since previous PISA assessments.

• Volume II, Where All Students Can

Succeed, examines gender differences in student

performance, and the links between students’

socio-economic status and immigrant background,

on the one hand, and student performance and

well-being, on the other.

• Volume III, What School Life Means for

Students’ Lives, focuses on the physical and

emotional health of students, the role of teachers

and parents in shaping the school climate, and

the social life at school. The volume also examines

indicators of student well-being, and how these

are related to the school climate.

• Volume IV, Are Students Smart about

Money?, examines 15-year-old students’

understanding about money matters in the 21

countries and economies that participated in this

optional assessment.

• Volume V, Effective Policies, Successful

Schools, analyses the policies and practices

used in schools and school systems, and their

relationship with education outcomes more

generally.

• Volume VI, Are Students Ready to

Thrive in Global Societies?, explores

students’ ability to examine local, global and

intercultural issues, understand and appreciate

different perspectives and world views, interact

respectfully with others, and take responsible

action towards sustainability and collective well-

being.

Discover the most recently published and upcoming 
PISA Volumes 
oe.cd/publications

http://oe.cd/publications
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The PISA assessment frameworks define competence 

as far more than the capacity to reproduce 

accumulated knowledge. 

According to PISA, competence 
is the ability to successfully meet 
complex demands in varied 
contexts through the mobilisation of 
psychosocial resources, including 
knowledge and skills, motivation, 
attitudes, emotions and other social 
and behavioural components. 

Rather than assessing whether students can reproduce 

what they have learned, PISA measures whether 

students can extrapolate from what they have learned 

and apply their competences in novel situations. 

Tasks that can be solved through simple memorisation 

or with pre-set algorithms are those that are also 

easiest to digitise and automate. These types of skills, 

therefore, will be less relevant in a modern knowledge-

based society and are not the focus of PISA.

3.2 Student performance in reading

The PBTS assesses several different cognitive 

processes, or elements, involved in reading. These 

elements represent the mental strategies, approaches 

or purposes that readers use to negotiate their way 

into, around and between texts. 

Five elements guide the development 
of the reading literacy assessment 
tasks in PISA: retrieving information, 
forming a broad understanding, 
developing an interpretation, 
reflecting on and evaluating the 
content of a text, and reflecting on 
and evaluating the form of a text. 

As it is not possible to include sufficient items in the 

PBTS to report on each element as a separate sub-

scale, these five elements are organised into three 

sub-scales for reporting on reading literacy: 

• Locating information: this element involves

going to the information space provided and

navigating in that space to locate and retrieve one

or more distinct pieces of information.

• Understanding: this element involves

processing what is read to make internal sense of

a text, whether this is clearly stated or not.

• Evaluating and reflecting: this element

involves drawing upon knowledge, ideas or

attitudes beyond the text in order to relate the

information provided within the text to one’s own

conceptual and experiential frames of reference.

Read more about
The PISA Assessment Frameworks 
oe.cd/publications

http://oe.cd/publications


Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data
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Figure 3.2 Student performance in sub-scales of reading 

While not all PBTS tasks engage students in every sub-scale, items can be classified according to the 
dominant process. Figure 3.2 shows the results of the European Schools, and the L1 and L2 groups in the 
three sub-scales of reading, next to the results of the European Union and of the OECD in PISA 2018. For 
each of the European Schoolsʼ values, the figure also shows its 95% confidence interval. If the respective 
score of the European Union, OECD , or the L1 and L2 groups is not comprised in the interval, then the 
difference between this score and the score of the European Schools can be assumed to be statistically 
significant.

http://oecd.org/pisa/data
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The averages for the European Schools represent the population tested, that includes students testing in their L1 

and students tested in their L2. The averages for these two groups in the sub-scales of reading literacy are reported 

in Table 3.2, and they reveal the same pattern as the overall average: L2 students have a lower level of proficiency 

in the language of the test than their L1 peers. The differences are all statistically significant at the 95% level. In 

particular, note that the L2 score in Understanding is 40 points below the L1 score. This is a large difference, and 

suggests that L2 students found that skill particularly difficult to demonstrate in the language of the test.

Table 3.2 Average scores in reading sub-scales for the L1 and L2 
groups
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3.3 Student performance in mathematics

The PISA mathematics framework 
defines the theoretical underpinnings 
of the PISA mathematics assessment 
based on the fundamental concept 
of mathematical literacy, relating 
mathematical reasoning and three 
processes, or elements, of the 
problem-solving (mathematical 
modeling) cycle. 

The PBTS assessment measures how effectively schools 

are preparing students to use mathematics in every 

aspect of their personal, civic and professional lives, 

as constructive, engaged and reflective 21st century 

citizens. 

The framework schematises three elements of the 

mathematical modeling cycle: formulate, employ and 

interpret. 

Each of these elements draws on fundamental 

mathematical capabilities, and, in turn, on the 

problem-solver’s detailed mathematical knowledge, as 

detailed below:

• Formulate: the action begins with the “problem

in context.” The problem-solver tries to identify

the mathematics relevant to the problem situation,

formulates the situation mathematically according

to the concepts and relationships identified, and

makes assumptions to simplify the situation. The

problem-solver thus transforms the “problem in

context” into a “mathematical problem” that can

be solved using mathematics.

• Employ: to solve the problem using mathematics,

the problem-solver employs mathematical

concepts, facts, procedures and reasoning to

obtain the “mathematical results.” This stage

usually involves mathematical manipulation,

transformation and computation, with and without

tools.

• Interpret outcomes: the “mathematical

results” then need to be interpreted in terms of

the original problem to obtain the “results in

context.” The problem-solver thus must interpret,

apply and evaluate mathematical outcomes and

their reasonableness in the context of a real-world

problem.



Source:  data for the EU and the OECD were obtained from OECD (2013), PISA 2012 database, oecd.org/pisa/data
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Figure 3.3 Student performance in sub-scales of mathematics

While not all PBTS tasks engage students in every stage of the modeling cycle, items can be classified 
according to the dominant process. Figure 3.3 shows the results of the European Schools, and the L1 and L2 
groups in the three sub-scales of mathematics, next to the results of the European Union and of the OECD in 
PISA 2012. For each of the European Schoolsʼ values, the figure also shows its 95% confidence interval. If the 
respective score of the European Union, the OECD, or the L1 and L2 groups is not comprised in the interval, 
then the difference between this score and the score of the European Schools can be assumed to be 
statistically significant.

http://oecd.org/pisa/data


3
.

© OECD 20222424 HOW THE EUROPEAN SCHOOLS COMPARES INTERNATIONALLY 2022

The averages for the European Schools represent the population tested, that includes students testing in their L1 

and students tested in their L2. The averages for these two groups in the sub-scales of mathematics are reported in 

Table 3.3. The differences between the L1 and L2 groups in Formulate and Interpret outcomes are not statistically 

significant at the 95% level, so no inferences should be drawn from them. However, the difference in the Employ 

sub-scale is statistically significant at the 95% level, with the L2 group having a higher average proficiency than the 

L1 group. This is an interesting finding, but the difference is approximately 0.1 of a standard deviation, and so the 

magnitude of the difference is relatively modest.

Table 3.3 Average scores in mathematics sub-scales for the L1 and L2 
groups
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Learning happens well before children start school 

and continues throughout adulthood. It happens 

in the family, the neighborhood and in isolation. 

Above all, it happens in the classroom. It is in schools 

where students most strongly experience the joys 

and frustrations that come along with learning, and 

where many of them, mostly inadvertently, learn how 

to learn. Even if most education systems focus on 

“what” is learned, rather than “how” students learn, 

most students inevitably develop particular learning 

strategies to complete school assignments and prepare 

for exams. Which strategies they adopt can make all 

the difference in their learning.

As an integral part of the learning process, students’ 

learning strategies have a direct influence on 

academic performance and thus have an impact on 

students’ daily lives. In addition to this immediate 

influence, learning strategies can also have long-term 

consequences for students. Rote learning, for instance, 

can be useful in certain school environments, but 

relying on that strategy alone may seriously penalise 

students later on in their educational career or in many 

work situations where simply storing and reproducing 

information may not be enough to get a job done. 

Sooner or later, a lack of deep, critical, creative and 

flexible thinking becomes a problem, particularly in 

innovative societies where the demand for non-routine 

skills is rising.

Learning strategies are defined 
as cognitive and metacognitive 
processes employed by students 
as they attempt to learn something 
new. In PISA, the main strategies 
students use to learn mathematics 
are grouped into three broad 
approaches: memorisation, 
elaboration and control strategies. 

Students differ in how intensively they use these types 

of learning strategies. Some feel more comfortable 

with particular strategies; others may adopt different 

strategies depending on their teachers’ expectations, 

their motivation, the type of task and, more generally, 

on their learning environment. Students may also 

give different weight to particular learning strategies 

when they are faced with new information, depending 

on in which phase of the learning process they find 

themselves: identification, comprehension, retention or 

retrieval. After all, “no single strategy is a panacea”.

Read more about 
Students’ learning strategies in Mathematics 
oe.cd/il/teach

http://oe.cd/il/teach
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3.4 Student performance in science

Performance in science requires three 
elements of knowledge: scientific 
competences, knowledge of the 
standard methodological procedures 
used in science, and knowledge of 
science subject content. 

These three elements are interconnected. Explaining 

scientific and technological phenomena, for instance, 

demands knowledge of the content of science. 

Evaluating scientific inquiry and interpreting evidence 

scientifically also require an understanding of how 

scientific knowledge is established and the degree of 

confidence with which it is held. 

According to the PISA definition, a science-literate 

person is able and willing to engage in reasoned 

discourse about science and technology. 

This requires the necessary competences to 

successfully:

• Explain: this element implies being able

to recognise, offer and evaluate scientific

explanations for a range of natural and

technological phenomena.

• Evaluate and plan: this element implies being

able to describe, design and appraise scientific

investigations and propose ways of addressing

questions scientifically.

• Scientifically interpret: this element implies

being able to analyse and evaluate data, claims

and arguments in a variety of representations, and

draw appropriate scientific conclusions.



Source:  data for the EU and the OECD were obtained from OECD (2016), PISA 2015 database, oecd.org/pisa/data
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Figure 3.4 Student performance in sub-scales of science

While not all PBTS tasks require all of these competences, items can be classified according to the dominant 
one. Figure 3.4 shows the results of the European Schools, and the L1 and L2 groups in the three sub-scales 
of science, next to the results of the European Union and of the OECD in PISA 2015. For each of the 
European Schoolsʼ values, the figure also shows its 95% confidence interval. If the respective score of the 
European Union, the OECD, or the L1 and L2 groups is not comprised in the interval, then the difference 
between this score and the score of the European Schools can be assumed to be statistically significant.

http://oecd.org/pisa/data
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The averages for the European Schools represent the population tested, that includes students testing in their L1 

and students tested in their L2. The averages for these two groups in the sub-scales of science are reported in Table 

3.4, and they reveal the same pattern as the overall average: L2 students have demonstrated a lower level of 

proficiency in science. The differences are all statistically significant at the 95% level. The differences are likely due 

to L2 students having a lower level of proficiency in the language of the test than their L1 peers.

Table 3.4 Average scores in science sub-scales for the L1 and L2 
groups
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Science permeates all aspects of modern life. It is 

all around us, from the humble toaster to the mighty 

rocket putting satellites into orbit. Science’s record in 

improving our living circumstances through medicine, 

communication, transport and many other fields is 

undeniable.

In today’s world, proficiency in science is not a luxury 

but a necessity. According to the United States Bureau 

of Labour Statistics, in 2015, 8,6 million jobs in the 

United States (representing 6,2% of all jobs) were 

in fields related to science, technology, engineering 

and mathematics. Jobs in science and mathematics, in 

particular, are expected to grow at an unprecedented 

rate of 28,2% between 2014 and 2024, compared to 

6,5% growth in all other professions. 

This rise will be accompanied by the progressive 

automation of routine and low-skilled jobs. Figures 

from the World Bank show that a wide range of jobs 

– from truck drivers to finance professionals – have

a high probability of being automated in the coming

years, with technology entirely or largely replacing

routine tasks performed by human workers. This

evidence underscores the importance of science in the

future, as students who perform well in science are

more likely to pursue careers in this field and to find

good jobs.

Several studies indicate that 
instructional practices in science 
could have a more significant effect 
on students’ science performance 
and attitudes than teachers’ 
experience and advanced degrees. 
Indeed, what teachers enact in 
the classroom has the potential to 
engage students with science or 
alienate them from it. This, in turn, 
highlights the need to identify the 
core teaching practices that have a 
positive impact on students’ science 
performance and attitudes. 

OECD work shows that the negative association 

between inquiry-based science teaching and science 

performance is greatly attenuated when lessons are 

delivered in disciplined science classes. This approach 

could help close the gender gap between girls and 

boys when it comes to attitudes towards science and to 

the decision to pursue a career in STEM-related fields. 

The work also shows that teacher-directed instruction 

is a reliable strategy that is positively associated 

with students’ science outcomes regardless of school 

climate and resources. Adaptive teaching is positively 

correlated with science performance in the majority of 

countries, particularly in countries known for the use 

of personalised learning approaches, while teacher 

feedback is weakly but positively associated with 

science performance once students’ achievement in 

mathematics and reading is accounted for. 

Read more about 
The relationship between science teaching strategies and 
students’ science-related outcomes 
oe.cd/il/scienceteaching

http://oe.cd/il/scienceteaching
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3.5 Performance in reading, mathematics and 
science by school

One of the unique aspects of the European Schools is the geographical distribution of the schools across six 

different countries. Each country where there is one or more European School also participates in PISA, so there 

are some comparisons that can be made between the schools and the performance of the national education 

systems of the country in which they are located. Table 3.5 presents the average reading, science and mathematics 

score for each European School along with the averages (from PISA 2018) for the countries in which the schools 

are located, the EU averages, the European Schools averages, and the OECD averages. 

This information is provided as a means of observing the high-performing nature of the schools in their country 

contexts, as well as in the context of the EU more broadly. It is not provided for the purposes of ranking the 

individual European Schools by performance – such ‘league tables’ are explicitly discouraged in accordance with 

the Guidelines for the Availability and Use of the PISA-based Test for Schools.

https://www.oecd.org/pisa/aboutpisa/PISA-based-test-for-schools-guidelines.pdf


Source: data for the EU and the OECD were obtained from PISA 2018. 
*For the comparability of Spain’s Reading score, see PISA 2018 Results (Volume I): What Students Know and Can Do, Annex A9.
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Table 3.5 Average scores in reading, mathematics and science for the 
European Schools, selected countries, the EU and the OECD
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3.6 The European Schools’ results across  
PISA proficiency levels

In order for students to thrive in the 
21st century, it is paramount that 
they are able to demonstrate skills 
and competences that will allow 
them to participate productively in 
life as they continue their studies and 
enter the labour force. According 
to PISA, different levels of skills 
and competences at age 15 can 
be associated with different labour 
outcomes.

PISA results group student performance according to 

six proficiency levels for each subject, from the best 

performing students (Level 6) to the lowest performing 

ones (Below Level 2). 

Level 2 is used as a reference and baseline group, and 

represents the level of proficiency at which students 

begin to demonstrate the competences that will enable 

them to participate effectively and productively in life 

as continuing students, workers and citizens. 

Students who reach the top levels (Levels 5 and 6) are 

well on their way to becoming the skilled knowledge 

workers of tomorrow. 

Students who perform at the intermediate levels 

(Levels 2, 3 and 4) are able to demonstrate skills 

and competences that will allow them to participate 

productively in life as they continue their studies and 

enter the labour force. However, students who perform 

below baseline Level 2 are at risk of poor educational 

and labour-market outcomes. 

According to the domain, PISA data allow for 

additional breakdowns of proficiency levels for 

students performing below Level 2. For the purpose of 

this report, though, this additional itemisation has not 

been included in the analysis.
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Figure 3.5 Student proficiency levels in reading, mathematics and 
science

Figure 3.5 summarises how students in the European Schools perform in terms of proficiency levels. The results 

of the European Schools are shown next to the mean performance obtained by students across schools in the 

European Union and in the OECD in PISA 2018.

Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

The OECD collected many videos profiling specific policies and  practices from strong-

performing or improving countries and economies. 

Would you like to know more from their experiences? Here you can find some!  

oe.cd/strongperf

http://oecd.org/pisa/data
http://oe.cd/strongperf
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Reading: The reading domain of the assessment 

measures the active, purposeful and functional 

application of reading in a range of situations and 

for various purposes. Students who are proficient at 

the highest levels are capable of critically evaluating 

unfamiliar texts and building hypotheses about 

them, drawing on specialised knowledge and 

accommodating concepts that may be contrary to 

expectations. 

At the other end of the performance scale, PISA has 

defined Level 2 as a baseline level of proficiency 

at which students begin to demonstrate the reading 

competences that will enable them to participate 

effectively and productively in life. 

Mathematics: The mathematics part of the 

assessment measures student capacity to formulate, 

employ and interpret mathematics in a variety of 

contexts. Students who reach Levels 5 and 6 in 

mathematics are capable of developing and working 

with models in complex situations, identifying 

constraints and specifying assumptions. 

Students who perform at the baseline level of 

mathematics proficiency (Level 2) can employ basic 

algorithms, formulae, procedures or conventions and 

they can interpret and recognise situations that require 

no more than direct inference.

Science: The science domain measures student 

ability to explain phenomena scientifically, evaluate 

and design scientific inquiry, and interpret data and 

evidence scientifically. Students at the highest levels 

of science proficiency are sufficiently skilled in and 

knowledgeable about science to be able to creatively 

and autonomously apply their knowledge and skills to 

various situations, including unfamiliar ones. 

At the baseline level of proficiency in science (Level 

2), students can draw on everyday content knowledge 

to identify an appropriate scientific explanation, 

demonstrating the competences that will enable them 

to participate actively in situations related to science 

and technology.
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Among the subjects of science, mathematics and 

reading, science is the one where average gender 

differences in performance in PISA are smallest. 

However, overall similar average performance in 

science does not reflect the many girls who have 

difficulty achieving at the highest levels of proficiency 

– and the large number of boys who struggle to

acquire basic skills. In all three domains, boys show

larger variation in performance than girls, meaning

that the best-performing boys are far ahead of the

lowest-achieving boys. Among girls, the difference

between the top and lowest performers is narrower.

But for each of these findings, 
there are considerable variations 
across countries and years. This 
indicates that gender disparities in 
performance do not stem from innate 
differences in aptitude, but rather 
from factors that parents, teachers, 
policy makers and opinion leaders 
can influence. 

A collective effort to encourage student attitudes that 

are conducive to success, among both boys and girls, 

and to change the behaviours that impede learning 

can give boys and girls equal opportunities to realise 

their full potential and to contribute to society with 

their unique, individual capacities.

Read more about 
The policy implications of gender difference in performance 
oe.cd/il/PISA15vol1

3.7 Exploring the performance of girls and boys

PISA 2018 data show that within-
schools, on average, girls perform 
slightly – albeit significantly – better 
than boys in reading, while boys 
perform slightly – albeit significantly 
– better than girls in mathematics
and science. These results however,
vary across countries and
economies.

A comparison of results in reading performance 

between 2009, when reading was also the main 

subject assessed in PISA, and 2018 shows that the 

gender gap in reading performance narrowed over 

time in 36 countries and economies. However, in 11 

of these countries the narrowing of the gender gap 

in reading was due not to an improvement in boys’ 

performance but to a decline in girls’ performance.

Are there achievement gaps according to gender in the 

European Schools? How might those gaps compare to 

gaps in the European Union and around the world? 

http://oe.cd/il/PISA15vol1
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Figure 3.6 Student performance in reading, mathematics and science 
for girls and boys

Figure 3.6 shows how girls and boys perform in reading, mathematics and science in the European Schools, 

compared with students in other schools in the European Union and in the OECD in PISA 2018. There are three 

sets of charts, one for each domain. Markers with a solid fill indicate that the achievement gap between the two 

genders is statistically significant with a 95% confidence level.

Note: statistically significant differences are shown by filled shapes.
Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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Figure 3.6 shows that there are statistically significant gaps in performance between girls and boys in all three 

domains. The Reading and Mathematics results are consistent with the PISA 2018 results, and the direction of 

the differences is also the same: girls outperform boys in Reading, and boys outperform girls in Mathematics. In 

Science, boys in the European Schools have performed higher than girls, which is different from trends in the EU 

and the OECD.

For the L1 and L2 groups, the directions of the gender gaps are consistent with the figure above, as can be seen in 

Table 3.6. Girls outperform boys in Reading in both the L1 and L2 groups; boys outperform girls in Mathematics 

and Science in both the L1 and L2 groups. All of the differences between boys and girls are statistically significant 

with a 95% confidence level.

Table 3.6 Average scores in reading, mathematics and science for 
Girls and Boys by L1 and L2 groups.



3
.

© OECD 20223838 HOW THE EUROPEAN SCHOOLS COMPARES INTERNATIONALLY 2022

3.8 Measuring the performance gap between 
the highest- and lowest-performing students

This and the following sections of the European 

Schools’ report focus on equity, with special attention 

to the results of specific groups of students within the 

European Schools. Thus, these sections will primarily 

compare the European Schools’ results with within-

schools results, and not within-country results, from 

other countries and economies. Unlike a within-

country result, a within-schools result is a “mean of 

means” that represents all schools in a country or 

economy. 

If, for example, an entity’s result refers to the scores 

of the top 25% of students within-schools in terms 

of socio-economic status, this result is produced by 

calculating the average score of the top 25% of 

students in terms of socio-economic status in each 

school in a country or economy. The mean scores 

from each school are then averaged to produce the 

mean score within-schools of the top 25% of students 

in terms of socio-economic status in a country or 

economy. In effect, the information represents the 

results of the average school in a country or economy.
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Figure 3.7 Student performance in reading, mathematics and science 
for the highest- and lowest-performing students

Figure 3.7 shows the difference in performance between the top and bottom quartiles of students in the 
European Schools. There are three sets of charts, one for each domain. In each set of charts, the European 
Schoolsʼ result is displayed next to the average within-school results of the European Union and the OECD in 
PISA 2018. For each domain, the top marker represents the average performance among the top 25% of 
students in the European Schools (highest-performing students). The bottom marker, instead, represents the 
average performance among the bottom 25% of students in the European Schools perform (lowest-
performing students). Markers with a solid fill indicate that the achievement gap between highest- and lowest-
performing student quartiles is statistically significant with a 95% confidence level.

Note:  statistically significant differences are shown by filled shapes.
Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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Additional investigation was conducted into the proportions of L1 and L2 students in the top quartile of each 

domain. PISA for Schools does not produce individual student ability estimates, so a proxy measure was used 

(an estimate of the mean of each student’s posterior proficiency distribution). There are caveats when using this 

approach, but for the purpose of initial investigation in order to identify whether there may be a need for more 

precise analysis, the methodology is acceptable since the sample size is sufficiently large to perform this analysis. 

Within the top 25% of students in Mathematics, 57% were L2 students. In Reading the percentage was 50% and 

in Science: 54%. So, in the top quartiles of students, the proportion of L2 students to L1 students was noticeably 

larger in Mathematics, slightly larger in Science, and equal in Reading. In the bottom quartile, however, the 

percentages of L2 students were: Mathematics 55%, Science 63%, Reading 64%. This is likely to indicate that 

proficiency in the language of the test is a confounding variable for students below a certain level of proficiency 

(because the difference is not observable in the top quartile). In Chapter V, there is a more thorough investigation 

of the distribution of proficiency in the L1 and L2 groups, as well as an examination of how the effect applies across 

the distribution through an equipercentile comparison. 
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Analyses show that poor 
performance at age 15 is not the 
result of any single risk factor, 
but rather of a combination and 
accumulation of various barriers and 
disadvantages that affect students 
throughout their lives. 

While these background factors can affect all 

students, among low performers the combination 

of risk factors is more detrimental to disadvantaged 

than to advantaged students. Indeed, most 

demographic characteristics, as well as the lack of 

pre-primary education, increase the probability 

of low performance by a larger margin among 

disadvantaged than among advantaged students, on 

average across OECD countries. 

Low-performing students tend to have less 

perseverance, motivation and self-confidence in 

mathematics than better-performing students, and they 

skip classes or days of school more. Students who have 

skipped school at least once in the two weeks prior to 

the PISA test are almost three times more likely to be 

low performers in mathematics than students who did 

not skip school.

Students attending schools where teachers are more 

supportive and have better morale are less likely to be 

low performers, while students whose teachers have 

low expectations for them and are absent more often 

are more likely to be low performers in mathematics, 

even after accounting for the socio-economic status of 

students and schools. 

In addition, in schools with larger concentrations of 

low performers, the quality of educational resources 

is lower, and the incidence of teacher shortage is 

higher, on average across OECD countries, even after 

accounting for students’ and schools’ socio-economic 

status. 

In countries and economies where educational 

resources are distributed more equitably across 

schools, there is less incidence of low performance in 

mathematics, and a larger share of top performers, 

even when comparing school systems whose 

educational resources are of similar quality.

The first step for policy makers is to make tackling low 

performance a priority in their policy agenda and 

translate it into additional resources. 

An agenda to reduce the incidence of low 

performance can include several actions, such as: 

• creating demanding and supportive learning

environments at school;

• providing remedial support as early as possible;

• identifying low performers and designing a

tailored policy strategy;

• offering special programs for immigrant, minority-

language and rural students; and

• reducing inequalities in access to early education.

Read more about 
Why low-performing students fall behind and how to help 
them succeed 
oe.cd/lowperf

http://oe.cd/lowperf


3
.

© OECD 20224242 HOW THE EUROPEAN SCHOOLS COMPARES INTERNATIONALLY 2022

3.9 Exploring the effect of socio-economic status 
on student performance in the European Schools

To what extent do students in the European Schools 

show gaps in performance according to socio-

economic status? And how do the European Schools’ 

socio-economic performance gaps compare with those 

of schools in other countries and economies? 

PISA data shows that in many countries, even those 

that perform well in PISA, students’ backgrounds 

continue to influence their opportunities to benefit from 

education and develop their skills. 

High income families often invest in buying books, 

high-quality pre-schooling and daycare, enrichment 

activities, and private tutoring if needed. Low incomes 

adversely affects parents’ ability to nurture and 

provide for their children’s needs, and the experience 

of poverty during childhood and adolescence is often 

associated with slower cognitive development and 

poorer health. 

That is why equity in education – ensuring that 

education outcomes are the result of students’ abilities, 

will and effort, rather than their personal circumstances 

– lies at the heart of ensuring opportunities for all and

inclusive growth.

Ensuring that the most talented, rather than the 

wealthiest, students obtain access to the best education 

opportunities is also a way to use resources effectively 

and raise education and social outcomes in general.

Socio-economic status is a broad concept that 

summarises many different aspects of a student, 

school or school system. In PISA and in the PBTS, 

this concept is measured using information gathered 

from a questionnaire that asks students about 

their family background. Different variables from 

the student questionnaire – parents’ education, 

parents’ occupations, home possessions representing 

material wealth, and the number of books and other 

educational resources available in the home – make 

up the PISA index of economic, social and cultural 

status (ESCS) which is also used in the PBTS. 

As a general reference, the ESCS index is usually 

comprised between -3,5 and +2,0 at a country level, 

with lower values indicating lower socio-economic 

status. The ESCS index is built in a way that the value 

of 0,0 corresponds to the average OECD economic, 

social and cultural status, and is standardised so that a 

value of 1 equals a difference of 1 standard deviation 

from the OECD average of 0,0. For additional 

details about the ESCS index, readers can consult the 

Reader’s Guide and the PBTS Technical Report.

PISA results show that educational 
excellence and equity can be 
achieved within the same school 
system. That is, students can be 
high-achievers on average while the 
influence of socio-economic status on 
their performance can be relatively 
small.
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Equity in education is a matter 
of design and concerted policy 
efforts. Achieving greater equity in 
education is not only a social justice 
imperative, it is also a way to use 
resources more effectively, increase 
the supply of skills that fuel economic 
growth, and promote social 
cohesion. As such, equity should 
be one of the key objectives in any 
strategy to improve an education 
system.

PISA shows that, in most participating countries and 

economies, socio-economic status and an immigrant 

background are associated with significant differences 

in student performance. Yet PISA also shows that the 

relationship between students’ background and their 

outcomes in education varies widely across countries. 

In some high-performing countries, this relationship 

is weaker than average – implying that high 

achievement and equity in education outcomes are 

not mutually exclusive. This underlines PISA’s definition 

of equity as high performance for students from all 

backgrounds, rather than as small variations in student 

performance only.

PISA is an assessment of the cumulative learning 

that has occurred since birth. Investments in early 

childhood education bring relatively large returns 

as children progress through school. By contrast, 

intervening when students have already fallen behind 

is often more expensive and less effective, even if skills 

can be developed at all ages. 

For most countries, comprehensive education policy 

must also focus on increasing socio-economic inclusion 

and enabling more families to provide better support 

for their children’s education. For others, it may also 

mean improving school offerings and raising the 

quality of education across the board. And most 

importantly, high levels of equity and performance 

should be seen as complementary rather than 

competing objectives.

Read more about 
The policy implications of differences in equity 
oe.cd/il/PISA15vol1

http://oe.cd/il/PISA15vol1
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Figure 3.8 Student performance in reading, mathematics and science 
for  the most and the least socio-economically advantaged student  
quartiles

Figure 3.8 shows the difference in performance between the most and the least socio-economically advantaged 

students in the European Schools next to corresponding, within-school results of the European Union and the 

OECD in PISA 2018. For each domain, the figure presents for the European Schools, the European Union and the 

OECD the average performance of all students and of the top and bottom 25% of students according to their ESCS 

index (the most and the least socio-economically advantaged students). Markers with a solid fill indicate that the 

achievement gap between the two groups is statistically significant with a 95% confidence level.

Note:  statistically significant differences are shown by filled shapes.
Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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Equity in education is promoted by removing obstacles 

to the development of talent that stem from economic 

and social circumstances over which individual 

students have no control, including unequal access 

to educational resources in their family and school 

environments. 

One of the ways PISA examines equity is by looking at 

how well a student’s socio-economic status predicts his 

or her performance (what PISA calls the strength of the 

socio-economic gradient). 

Recent trends in equity are best analysed by 

comparing the evolution of this indicator between 

PISA 2006 and PISA 2015, two rounds of PISA when 

science was the focus of the assessment.

Over the past decade, equity improved modestly in 

many PISA-participating countries and economies. 

In 2006, on average across OECD countries, 14% of 

the variation in students’ science performance could 

be explained by students’ socio-economic status; by 

2015, 13% of the variation in performance could be so 

explained. But in a few countries the socio-economic 

gradient weakened by between 2 and 7 percentage 

points. Progress towards greater equity in education is 

even more commendable as many of these countries 

saw rising income inequality over the same period.

Trends in equity are also reflected 
in changes in the average impact 
of socio-economic status on 
performance. Over the past 
decade, the average difference in 
performance observed between 
students from different socio-
economic groups decreased by 
between 5 and 13 score points in 
several countries. 

Was progress in equity driven by improvements 

in performance among disadvantaged students? 

Trends in student “resiliency” suggest that, in many 

countries, this was the case. Resilient students are 

those from disadvantaged backgrounds who beat the 

odds against them and perform at high levels when 

compared with students of the same socio-economic 

status from around the world.

Read more about
Where equity in education improved over the past decade
oe.cd/il/equity

http://oe.cd/il/equity
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3.10 The European Schools’ performance in the 
socio-economic context of the European Union

Figure 3.9 shows the European Schools’ results in the 

socio-economic context of all schools from the 

European Union that participated in PISA 2018 for the 

reading domain. The scale on the left side of the figure 

(the y-axis) represents the performance on the PISA 

reading scale. The scale on the bottom (the x-axis) 

refers to the socio-economic status of students as 

measured by the PISA index of economic, social and 

cultural status (ESCS). 

What is important to keep in mind when reading this 

chart is that as values increase (from left to right), the 

average socio-economic status of students increases. 

Thus, schools that are plotted towards the lower end 

of the scale (-1,5 for example) will appear on the 

left side of the figure, and one may conclude that 

students in these schools, on average, come from more 

disadvantaged backgrounds. Schools plotted with 

higher ESCS values, such as +1,0 or higher, (towards 

the right side of the x-axis) serve students primarily 

from more advantaged backgrounds. 

The diagonal line in the figure (which is the regression 

line) indicates the relationship between socio-

economic status and performance based on the 

performance of all schools participating in PISA 

2018. Schools well above the diagonal line perform 

better than what would reasonably be expected in the 

European Union given the socio-economic status of 

their students, while those well below do not perform 

as well as what would reasonably be expected.

There are also two shaded areas in each figure. The 

horizontal shaded area represents the confidence 

interval around the European Schools’ score on 

the PISA scale for reading. The vertical shaded 

area represents the confidence interval around the 

European Schools’ value on the ESCS index. Where 

they overlap represents the area in which the European 

Schools’ results would be expected to be 95% of the 

time if the PBTS were administered continuously in the 

European Schools.

It is useful to compare the European Schools’ results 

not only with all schools from the European Union in 

PISA 2018, but in particular with those whose students 

come from similar socio-economic backgrounds as 

yours. These can be found throughout the vertical 

shaded area. 

What is the performance of the 
European Schools compared with the 
other schools in this shaded area? 
How does the performance of the 
European Schools compare with its 
expected performance (the diagonal 
line) given the socio-economic 
background of your students?

Furthermore, it can be helpful to compare the 

European Schools’ results with schools in the 

horizontal shaded area whose students perform 

similarly but come from different socio-economic 

backgrounds. Is the European Schools achieving 

comparable performance with more or less 

advantaged students?

In reading the following figures, note that the average 

for the European Schools that is shown is the overall 

estimate, that includes both the students who took the 

test in their L1 and the students who took the test in 

their L2. As reported earlier in this chapter, had all 

students been testing in their L1, the averages may well 

have been higher in the Reading and Science domains 

only (Mathematics is not affected by L1/L2). If we use 

the L1 means as an indicator of what could have been, 

the Reading estimate may have been about 15 points 

higher, and the Science mean may have been about 

10 points higher.
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Figure 3.9 How the European Schools’ results in reading compare 
with schools in the European Union in PISA 2018

Note:  size of the dot is proportional to the number of students enrolled at the school. 
Source:  data for schools in the European Union were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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Figure 3.10 How the European Schools’ results in mathematics 
compare with schools in the European Union in PISA 2018

Note:  size of the dot is proportional to the number of students enrolled at the school. 
Source:  data for schools in the European Union were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data


3
.

© OECD 2022 4949HOW THE EUROPEAN SCHOOLS COMPARES INTERNATIONALLY 2022

Figure 3.11 How the European Schools’ results in science compare 
with schools in the European Union in PISA 2018

Note:  size of the dot is proportional to the number of students enrolled at the school. 
Source:  data for schools in the European Union were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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According to PISA definitions, “academically resilient” 

students are those who are among the 25% most 

socio-economically disadvantaged students in their 

country but are able to score at Level 3 or above in all 

PISA subjects. 

The variation in the share of academically resilient 

students across countries and time largely reflects 

differences in the outcomes achieved by all students, 

on average. The smallest shares of resilient students 

are found in countries where average performance 

is low, even among more advantaged students. But 

this variation also reflects disparities in how equitably 

learning opportunities are distributed. 

PISA data show that several 
countries have been able to increase 
the share of academically resilient 
students among those in the bottom 
quarter of socio-economic status. 

The likelihood that disadvantaged students are 

academically resilient varies not only across countries, 

but also within each education system, depending on 

the school these students attend. An in-depth analysis 

of PISA data from 2012 and 2015 focused on the 

subset of countries and economies where at least 5% 

of disadvantaged students are academically resilient. 

The analysis identified some traits common to school 

environments in which disadvantaged students 

succeed. 

Across the vast majority of education systems 

examined, the likelihood that disadvantaged students 

are resilient is higher in schools where students 

reported a good disciplinary climate, compared 

to schools with more disruptive environments, even 

after accounting for differences in students’ and 

schools’ socio-economic profile and other individual 

characteristics associated with resilience. 

Attending orderly classes, in which students can 

focus and teachers provide well-paced instruction, is 

beneficial for all students, but particularly so for the 

most vulnerable. A similar relationship is found with 

the share of students who did not skip days of schools 

during the two weeks prior to the PISA test, another 

indicator of (a positive) school climate. 

By contrast, the likelihood of resilience among 

disadvantaged students is only weakly related to the 

amount of human and material resources available in 

their schools. 

Read more about 
Countries and schools where disadvantaged students succeed
oe.cd/il/succeed

http://oe.cd/il/succeed
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This chapter provides an overview of your students’ motivation to achieve, 
attitudes towards learning and perceptions about their learning environment. 
PISA results show that understanding what students feel at school and in life 
could explain their performance and future life outcomes.

How are student attitudes and perceptions associated 

with their performance? 

Students in the European Schools responded to several 

questions regarding their perceptions of how useful 

reading, mathematics and science are for their study 

and career plans. These questions can be an important 

predictor for course selection, career choice and job 

performance, and provide an interesting insight on 

students’ motivation to achieve. Furthermore, PISA 

data show that low levels of motivation are associated 

with lower performance.

Additionally, students also responded to several 

questions concerning their “self-efficacy”, which is a 

term used to describe students’ belief that, through 

their actions, they can produce desired effects, such 

as solving a difficult problem or achieving a personal 

goal. This, in turn, is a powerful incentive to act or to 

persevere in the face of difficulties. 
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Successful learners often believe in their own self-

efficacy, or how confident they are in their ability to 

read effectively.

One might ask if students’ beliefs 
about their abilities simply mirror 
their performance. However, 
research shows that confidence helps 
to drive learning success, rather than 
simply reflecting it. 

Students need to believe in their own capacities before 

making the necessary investments in learning strategies 

that will help them achieve higher performance. In 

fact, greater self-efficacy (corresponding to a one-unit 

increase in the index of self-efficacy) was associated 

with a 9-point increase on the PISA reading scale 

across OECD countries in 2018. 

Furthermore, students’ self-efficacy in mathematics was 

one of the strongest predictors of their mathematics 

performance in 2012 (the latest year available for this 

index), as it explained on average 28% of its variance 

across OECD countries and was associated with a 

49-point increase on the PISA mathematics scale – the

equivalent of an additional year of school.

Finally, students in the top quartile in their country in 

terms of self-efficacy in science scored 41 points higher 

than the average in 2015 (the latest year available 

for this index), although self-efficacy in science 

explained only 6% of the variation in students’ science 

performance. 

In the following sections, you can see the results of the 

European Schools in terms of motivation for learning 

and of self-efficacy in science and mathematics.
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One of the most important factors 
related to achievement, both in 
school and in life, is the motivation to 
achieve. In many cases, people with 
less talent, but greater motivation to 
reach their goals, are more likely to 
succeed than those who have talent 
but are not capable of setting goals 
for themselves and staying focused 
on achieving them. 

This drive may come from an internal or external 

source. Achievement motivation is intrinsic when it is 

sparked by an interest or enjoyment in the task itself. 

It is organic to the person, not a product of external 

pressure or a drive for external rewards. Achievement 

motivation is extrinsic when it comes from outside the 

person. Extrinsic motivation may come from social 

concerns, such as not wanting to disappoint a parent, 

or from a craving for rewards, like good marks or 

praise from teachers. 

Research shows that internal motivation and 

achievement are mutually reinforcing. Intrinsic motives 

increase engagement and may be related to the 

concept of work mastery, defined as the desire to work 

hard to master tasks. 

By contrast, external motivation has an ambiguous 

impact on achievement. For instance, excessive 

emphasis on competition may undermine intrinsic 

motivation and generate anxiety. The pressure to get 

higher marks and the concern about receiving poor 

grades are some of the sources of stress most often 

cited by school-age children and adolescents. 

The degree to which students are motivated by intrinsic 

or extrinsic drives may vary depending on gender. 

Girls usually report greater enjoyment of reading, 

a component of intrinsic motivation. Meanwhile, 

boys tend to hold more positive attitudes towards 

competition. 

Empirical evidence indicates that gender differences 

in attitudes towards competition may be formed early 

and persist, even if the magnitude of these differences 

in attitudes towards competition is related to the 

prevailing social norms in a country/economy. 

Read more about 
Student motivation to master tasks
oe.cd/il/PISA18vol2

http://oe.cd/il/PISA18vol2
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4.1 Motivation for learning science

Motivation for learning science refers to the extent 

to which students believe science is relevant for 

their future careers and studies, and is found to be 

consistently related to science performance.

Figure 4.1 shows how students in the European Schools 

responded to four questions regarding their motivation 

for learning science. The questions focus on how 

important they see science to be for their own lives as 

they move on to further studies and the labour market. 

The bars represent the percentage of students in the 

European Schools who strongly agree or agree with 

each statement. The figure also shows the average 

responses from students in the European Union and in 

the OECD in PISA 2015 (the latest year available for 

these items). Markers with a solid fill for the European 

Union or the OECD indicate that the difference 

between them and the European Schools is statistically 

significant with a 95% confidence level.

Figure 4.1 Student motivation for learning science 
(students strongly agree or agree)

Note:  statistically significant differences are shown by filled shapes.
Source:  data for the EU and the OECD were obtained from OECD (2016), PISA 2015 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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4.2 Student beliefs in their own self-efficacy in 
science

Figure 4.2 shows how students in the European 

Schools responded to eight questions regarding their 

self-efficacy in science. They were asked how confident 

they feel about having to do each of the science 

tasks mentioned in the figure. The values reported by 

the figure represent the percentage of students who 

responded they could perform the tasks easily or with 

a bit of effort. 

To illustrate the relationship between self-efficacy in 

science and performance in science, separate results 

are shown for the highest- and lowest-performing 

students in science (i.e. the top 25% and bottom 25% 

of students based on their score in science).

While students’ responses to the different items are 

used to create the index of science self-efficacy, Figure 

4.2 presents them item by item to show how, in most 

cases, the confidence of students from the lowest- and 

highest-performing quartiles is similar when items 

define clear scientific problems (e.g. explaining what 

earthquakes occur more frequently in some areas than 

in others). Nonetheless, when students have to apply 

their scientific knowledge to different contexts – which 

corresponds to the competences framework behind the 

test, the lowest-performing students show dramatically 

lower confidence. Markers with a solid fill indicate that 

the difference between highest- and lowest-performing 

student quartiles is statistically significant with a 95% 

confidence level.
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Note: statistically significant differences are shown by filled shapes.

Figure 4.2 Student beliefs in their own self-efficacy in science, in 
the European Schools and for the  highest- and lowest-performing 
students (students believe they can perform the task easily or with a 
bit of effort)



4
.

© OECD 2022 5757HOW THE EUROPEAN SCHOOLS COMPARES INTERNATIONALLY 2021

Science self-efficacy refers to future-oriented 

judgments about one’s competence in accomplishing 

particular goals in a specific context, where meeting 

these goals requires scientific abilities, such as 

explaining phenomena scientifically, evaluating and 

designing scientific inquiry, or interpreting data and 

evidence scientifically. 

Better performance in science leads to higher levels of 

self-efficacy, through positive feedback received from 

teachers, peers and parents, and the positive emotions 

associated with it. At the same time, students who have 

low self-efficacy are at high risk of underperforming in 

science, despite their abilities. 

If students do not believe in their 
ability to accomplish particular 
tasks, they may not exert the effort 
needed to complete the task, and a 
lack of self-efficacy becomes a self-
fulfilling prophecy. Self-efficacy in 
science has been related to students’ 
performance, but also to their career 
orientation and their choice of 
courses.

While younger children have often been found to 

hold more positive beliefs about their general ability 

than older children, domain-specific self-efficacy 

tends to increase with age. This can reflect the fact 

that as children become better at understanding and 

interpreting the feedback received from parents, peers 

or teachers, they become more accurate and realistic 

in their self-assessments.

PISA data show that students’ average science 

self-efficacy is not associated with a country’s mean 

science performance, but levels of self-efficacy tend 

to be positively associated with the percentage 

of students expecting a career in science-related 

occupations. Furthermore, data show that girls are 

more likely than boys to have low science self-efficacy.

Read more about 
Science self-efficacy
oe.cd/il/PISA15vol1

http://oe.cd/il/PISA15vol1
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Figure 4.1 chart
W: 160mm H: 92mm
X: 25mm Y: 130.1mm

4.3 Motivation for learning mathematics

Figure 4.3 shows how students in the European 

Schools responded to statements about their 

motivation for learning mathematics and how these 

responses compare with other students in the European 

Union and in the OECD. The bars represent the 

percentage of students in the European Schools who 

strongly agree or agree with each statement.            

The figure also shows the average responses from 

students in the European Union and in the OECD 

in 2012 (the latest year available for these items). 

Markers with a solid fill for the European Union or the 

OECD indicate that the difference between them and 

the European Schools is statistically significant with a 

95% confidence level.

Note:  statistically significant differences are shown by filled shapes.
Source:  data for the EU and the OECD were obtained from OECD (2013), PISA 2012 database, oecd.org/pisa/data

Figure 4.3 Student motivation for learning mathematics 
(students strongly agree or agree)

http://oecd.org/pisa/data
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PISA data show that large differences in motivation to 

achieve exist across countries, even if they may reflect 

more than just disparities in motivation. They may also 

reflect, for example, differences between countries in 

how socially acceptable it is to acknowledge ambition 

and seek individual success, or differences between 

countries in what behaviours are considered to reflect 

high and low motivation. 

Across countries, motivation is not strongly related to 

performance. Within almost every education system, 

however, motivation is positively associated with 

performance. 

In addition to being associated with better 

performance, greater motivation is associated with 

higher anxiety. The relationship between motivation 

and anxiety is also observed within countries. Greater 

motivation to achieve is often related to higher levels 

of schoolwork-related anxiety. 

In almost all countries and economies, students 

reporting that they want top grades in most or all of 

their courses are also more likely to report feeling very 

anxious even if they are well-prepared for a test. 

The association between students’ motivation and 

anxiety may depend on the nature of this motivation. 

Students who are extrinsically 
motivated want to do well because 
their parents, teachers and peers 
hold high expectations for them; 
students who are intrinsically 
motivated hold high expectations for 
themselves and want to realise those 
expectations for themselves, not for 
others. 

Students can hold both kinds of motivation 

simultaneously; indeed some students may internalise 

extrinsic motivation to the extent that they claim as 

their own the expectations that others have of them. 

But external motivation can lead to stress and anxiety 

as students fear shame and censure from others if 

they fail. These students may develop perfectionist 

tendencies and eventually suffer from discouragement, 

a lack of confidence and burnout.

Read more about 
How student motivation is related to performance and anxiety
oe.cd/il/motivation

http://oe.cd/il/motivation
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4.4 Student beliefs in their own self-efficacy in 
mathematics

Figure 4.4 shows how students in the European 

Schools responded to eight items about their self-

efficacy in mathematics. They were asked how 

confident they would feel if asked to complete each 

of the mathematics tasks mentioned in the figure. 

The values in the figure represent the percentage of 

students who responded they are very confident or 

confident about having to do the task.  

To illustrate the relationship between self-efficacy 

in mathematics and performance in mathematics, 

separate results are shown for the highest- and lowest-

performing students in mathematics (i.e. the top 25% 

and bottom 25% of students based on their score in 

mathematics).

While students’ responses to the different items are 

used to create the index of mathematics self-efficacy, 

Figure 4.4 presents them item by item to show how, in 

most cases, the confidence of students from the lowest- 

and highest-performing quartiles is similar when items 

define clear mathematical problems (e.g. solving an 

equation). Nonetheless, when students have to apply 

their mathematical knowledge to different contexts 

– which corresponds to the competences framework

behind the test, the lowest-performing students show

dramatically lower confidence. Markers with a solid

fill indicate that the difference between highest- and

lowest-performing student quartiles is statistically

significant with a 95% confidence level.
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Figure 4.2 chart
W: 160mm H: 121mm

X: 25mm Y: 58mm

Note: statistically significant differences are shown by filled shapes.

Figure 4.4 Student beliefs in their own self-efficacy in mathematics, 
in the European Schools and for the  highest- and lowest-performing 
students (students feel very confident or confident about having to do 
the task)

Average for European 
Schools students
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4.5 Students’ career expectations

Student expectations about their future career paths 

are shaped by two forces: how students think about 

themselves – what they think they are good at and 

what they think is good for them, and student attitudes 

towards those activities – whether they perceive them 

as important, enjoyable and useful. 

In the PBTS, students were asked what occupation 

they expect to be working in when they are 30 years 

old. Students could enter any job title or description 

in an open-entry field. Their answers were classified 

according to the International Standard Classification 

of Occupations, 2008 edition (ISCO-08). 

In some countries and economies, many students did 

not answer this question, gave vague answers (such as 

“a good job”, “in a hospital”) or explicitly indicated 

that they were undecided (“I do not know”). This is 

not surprising, as many 15-year-old students are still 

undecided about their future: they may be weighing 

two or more options, or they may feel that they have 

insufficient knowledge about careers to answer this 

question in anything but the most general terms. 

Results from PISA show that the career aspirations 

of young people are no simple reflection of teenage 

academic ability. Rather, they reflect complex 

lives. Analyses show that even after controlling for 

proficiency levels, the children of more advantaged 

families are more likely to want to go on to university 

than working class kids. Similarly, career thinking is 

often driven by gender and immigrant background as 

well as socio-economic status. Disadvantaged young 

people are at clear risk of career confusion. It is neither 

equitable, nor efficient, for students to move through 

education with blinkered views of both the breadth of 

the labour market and their own potential.

To an important extent, schools can replicate positive 

benefits linked to first-hand exposure to the working 

world through programmes of career development 

activities, particularly where they include workplace 

experience. Effective career guidance encourages 

students to reflect on who they are and who they 

want to become, and to think critically about the 

relationships between their educational choices and 

future economic life. 

Experience of the world of work gives young people 

the opportunity to apply their skills and knowledge in 

unfamiliar situations. It challenges them to understand 

what it means to be personally effective (and attractive 

to employers) in distinct workplaces while providing 

a unique opportunity to develop social networks 

of value. Through exposure to the people who do 

different jobs, young people have the chance to 

challenge gender- and class-based stereotyping and 

broaden their aspirations, easing ultimate entry into 

the labour market.
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Figure 3.8 chart
W: 160mm H: 116mm
X: 25mm Y: 98.4mm

Figure 4.5 Students’ career expectations by gender

Figure 4.5 shows the career expectations of the students in the European Schools, by gender. The figure displays 

the percentage of students who expect to work in the different occupational groups identified by ISCO-08 

when they will be around 30. It also shows this percentage for girls and boys. Please note that statistical tests 
were not performed for this figure; all markers are shaded, but this does not encode any information. 

Note: statistically significant differences are shown by filled shapes.
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Figures 4.6, 4.7 and 4.8 show the career expectations 

of the students in the European Schools, according 

to their performance in reading, mathematics and 

science. For each domain, the figures display the 

percentage of students who expect to work in the 

different occupational groups identified by ISCO-08 

when they will be around 30. They also show this 

percentage for the highest- and lowest-performing 

students in the different domains (i.e. the top 25% and 

bottom 25% of students based on their score in each 

domain). Please note that statistical tests were not 
performed for this figure; all markers are shaded, 
but this does not encode any information. 
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Figure 4.6 Students’ career expectations by student performance in 
reading

Note: statistically significant differences are shown by filled shapes.
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Figure 4.7 Students’ career expectations by student performance in 
mathematics

Note: statistically significant differences are shown by filled shapes.
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Figure 4.8 Students’ career expectations by student performance in 
science

Note: statistically significant differences are shown by filled shapes.
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Across the world, the young people 
who leave education today are, 
on average, more highly qualified 
than any preceding generation in 
history. They often enter the working 
world with considerably more years 
of schooling than their parents or 
grandparents. This is an enormous 
achievement of which the global 
education community can be trully 
proud. 

And yet, in spite of completing an unprecedented 

number of years of formal education, young 

people continue to struggle in the job market, and 

governments continue to worry about the mismatch 

between what societies and economies demand 

and education systems supply. The coexistence of 

unemployed university graduates and employers who 

say they cannot find people with the skills they need, 

shows that more education does not automatically 

mean better jobs and better lives. For many young 

people, academic success alone has proved an 

insufficient means of ensuring a smooth transition into 

good employment.

With the world of work changing so quickly, there 

is strong reason to believe that schools need to look 

afresh at how they can better prepare young people 

for their lives. In this age of accelerations, we need to 

think harder about how we complement, not substitute, 

the artificial intelligence we have created in our 

computers, and how we build a culture that facilitates 

learning, unlearning and re-learning throughout life.

The new generation of citizens requires not just strong 

academic skills, but also curiosity, imagination, 

empathy, entrepreneurship and resilience. They need 

confidence and determination to create their own 

employment and to manage their careers in new 

ways. Effective education systems will go beyond 

traditional teaching techniques. Not only will they 

provide learners with knowledge relevant to future 

employment, they will also develop the ability of 

learners to be personally effective in applying that 

knowledge in changing situations.

Staying longer in education than ever before, today’s 

young people must make more decisions about 

what, where and how hard they will study. These are 

investment decisions that are becoming increasingly 

difficult because technology is changing the working 

world itself so quickly. Good schools will respond by 

helping young people to become critical thinkers about 

the labour market and how it relates to their learning. 

Never before has effective career guidance been so 

important and never before has there been a greater 

onus on employers to step up and work with schools to 

help young people understand jobs and careers and 

help teachers bring learning to life.

Read more about 
Teenagers’ career aspirations and the future of work 
oe.cd/futureofwork

http://oe.cd/futureofwork
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4.9 Student perceptions of teaching practices

Even if there is no single “best” way of teaching, 

teachers need to decide which instructional practices 

they use in their lessons and how much time they 

allocate to each of them. Teachers need to consider, 

for example, how much time they will devote to setting 

goals, explanations and questions; how much time 

they will spend supporting struggling students and 

providing feedback; how much emphasis will be given 

to stimulating students; and how flexible their lessons 

will be. Moreover, teachers need to decide how much 

and when to combine different teaching approaches: 

all teaching strategies can be combined over the 

course of a semester; some may even be combined 

during a single lesson. 

Figure 4.9 shows the percentage of students who 

reported that the frequency of specific teaching 

practices occurred in every lesson or many lessons 

during their language-of-instruction classes. The 

figure also groups the practices into two clusters, 

one characterising adaptive instruction and another 

one characterising teacher-directed instruction. To 

contextualise the European Schools’ results, the 

figure also shows how students in other schools in the 

European Union and in the OECD responded to the 

same questions in PISA 2018. Markers with a solid fill 

for the European Union or the OECD indicate that the 

difference between them and the European Schools is 

statistically significant with a 95% confidence level.

There is a noticeable difference between the 

European Schools and the international benchmarks 

in Teacher-directed instruction. This is not cause for 

alarm. Rather, it may be a reflection of a different 

pedagogical emphasis across the European Schools. 

In many schools across the world, approaches such as 

student-centred learning and project-based learning 

are employed, rather than direct-instruction or other 

teacher-centred approaches. Often, the choice of 

dominant pedagogical approach reflects educators’ 

deep understanding of the students in their schools 

and the broader context in which the students live, 

and a range of pedagogical approaches are used in 

response to students’ needs at a given point in their 

learning. 

It should be reiterated that Figure 4.9 represents 

the percentage of responses for students in the 

language-of-testing. In the questionnaire, L2 students 

responded to the same questions as L1 students, and 

yet L2 students are likely to have been reflecting on 

classes teaching the language as a second or foreign 

language. It is not unreasonable to assume that 

teaching practices in a second/foreign language 

classroom are different from teaching practices 

adopted in a classroom where students are already 

fluent in the language.
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Note:  statistically significant differences are shown by filled shapes.
Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

Figure 4.9 Teaching practices  
(students observe these behaviours in all lessons or many lessons)

http://oecd.org/pisa/data
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Table 4.1 Teaching practices in language-of-instruction classes 
(students observe these behaviours in all lessons or many lessons)

To provide a clearer picture, Table 4.1 reports the percentages for only those students who sat a test in their L1, 

by language. For L1 students, the language-of-testing is assumed to be their language-of-instruction, and so the 

interpretation of the data is more straightforward.
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PISA data suggests that positive 
and constructive teacher-student 
relations are associated with better 
performance in mathematics – and 
can be a key vehicle through which 
schools can foster the social and 
emotional well-being of students. 

On average across OECD countries, when comparing 

students with similar socio-economic status and 

performance in mathematics, students who reported 

that they enjoy good relations with their teachers were 

more likely to report that they are happy at school, 

that they make friends easily at school, that they feel 

like they belong, and that they are satisfied with their 

school. They are also less likely to report that they feel 

lonely at school, or that they feel like an outsider or 

awkward and out of place in school. 

In schools with better teacher-student relations, 

students were also less likely to report that they arrived 

late for school or skipped classes or days of school 

during the two weeks prior to the PISA test. 

For example, in almost all countries and economies, 

among students who were similarly proficient in 

mathematics and came from similar socio-economic 

status, students who attended schools where relations 

between teachers and students were better were less 

likely to have reported that they arrived late during the 

two weeks before the PISA test.

PISA data reveal that most students are in schools 

where teachers believe that the social and emotional 

development of their students is as important as the 

acquisition of subject-specific knowledge and skills. 

However, large differences exist among countries and 

economies, especially. Specifically, this tends to be less 

true in OECD countries than it is in both high- and low-

achieving partner countries and economies.

Read more about 
How teacher-student relations affect student 
well-being at school
oe.cd/il/wellbeing

http://oe.cd/il/wellbeing
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4.7 Classroom disciplinary climate

PISA shows that a strong and supportive learning environment is consistently 
and robustly associated with better student performance. In school systems 
around the world, students tend to perform better when classrooms are well 
disciplined and relations between students and teachers are amiable and 
supportive. 

Is the climate in the European Schools conducive to 

learning?

Students who sat the PBTS were asked several 

questions about their school environment. One set 

of items collected information about the classroom 

disciplinary climate in the European Schools during            

language-of-instruction  lessons. In PISA, classroom 

disciplinary climate refers to keeping noise and 

disorder to a minimum, making sure that students can 

listen to what the teacher (and other students) say and 

that they can concentrate on academic tasks.

Figure 4.10 shows how students in the European 

Schools responded to five questions about the 

classroom disciplinary climate in their language-of-

instruction lessons compared with the students in the 

European Union and in the OECD in PISA 2018. This 

figure shows the percentage of students who reported 

that the frequency of specific incidents occurred in 

all lessons or most lessons during their language-

of-instruction classes. Markers with a solid fill for 

the European Union or the OECD indicate that the 

difference between them and the European Schools is 

statistically significant with a 95% confidence level.
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Note:  statistically significant differences are shown by filled shapes.
Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

Figure 4.10 Disciplinary climate in language-of-instruction lessons 
(in all lessons or most lessons)

http://oecd.org/pisa/data
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Table 4.2 Classroom disciplinary climate in language-of-instruction 
classes (students observe these behaviours in all lessons or many 
lessons)

Figure 4.10, above, represents the percentage of responses for students in the language-of-testing. As noted in 

the previous section, L2 students responded to the same questions as L1 students in the questionnaire and yet L2 

students are likely to have been reflecting on classes teaching the language as a second or foreign language. It is 

not unreasonable to assume that classroom climate in a second/foreign language classroom is different from a 

classroom where students are already fluent in the language. So, Table 4.1 reports the percentages for only those 

students who sat a test in their L1, by language. For L1 students, the language-of-testing is assumed to be their 

language-of-instruction, and so the interpretation of the data is more straightforward.
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PISA data shows that about one-third of the variation 

in performance among students within each country 

lies between schools, and two-thirds lie within schools. 

That schools differ within a given country is also 

apparent from PISA variables measuring whether the 

classroom disciplinary climate is conducive to learning. 

The index of disciplinary climate was constructed 

from students’ reports, and higher values of the index 

correspond to reports of a better classroom climate in 

science lessons.

On average, about one tenth (9%) of the overall 

variation in students’ reports of disciplinary climate 

lies between schools, with the remaining variation 

reflecting different reports by students from the 

same school (but perhaps from different classes). 

Interestingly, countries where reports of the classroom 

climate in science lessons vary the most across 

schools are not necessarily the same countries where 

performance varies the most.

Research studies indicate that 
experienced teachers are more 
effective, but also suggest multiple 
explanations why this might be the 
case – whether because teachers 
gain valuable skills on the job 
and through formal professional 
development opportunities, or 
because the least effective teachers 
tend to quit teaching earlier, while 
more effective teachers remain in the 
profession. 

Each of these possible reasons has distinct implications 

for policy: from increasing hiring standards, improving 

teacher training and raising the attractiveness of the 

teaching profession, to ensuring that novice teachers 

receive the necessary support to quickly learn the tools 

of the trade and taking measures to prevent good 

teachers from dropping out of the profession.

Read more about 
How school performance and school climate are related to 
teachers’ experience 
oe.cd/il/schoolclimate

http://oe.cd/il/schoolclimate
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4.8 Student experience of bullying

Bullying at school can have long-
lasting consequences for the 
psychological well-being of students 
(both victims and bullies), their 
families and the school community. 

Adolescents engaged in bullying as perpetrators, 

victims, or both are more likely to skip classes, drop 

out of school, and perform worse academically than 

schoolmates who have no conflictual relationships with 

their peers. Furthermore, they are also more likely to 

show symptoms of depression and anxiety, have low 

self-esteem, feel lonely, change their eating patterns, 

and lose interest in activities. 

Students who sat the PBTS were asked several 

questions about their school environment. One set of 

items collected information about different types of 

bullying which they may have experienced at school. 

Bullying can take different forms. 

Physical (hitting, punching or kicking) and verbal 

(name-calling or mocking) bullying refers to direct 

forms of abuse. 

Relational bullying refers to the phenomenon of social 

exclusion, where some children are ignored, excluded 

from games or parties, rejected by peers, or are the 

victims of gossip and other forms of public humiliation 

and shaming. 

As teenagers use electronic communications more 

and more, cyberbullying has become a new form of 

aggression expressed via online tools, particularly 

mobile phones (e.g. instant messaging, social networks 

and e-mails). 

These different types of bullying tend to occur 

concurrently. In PISA, bullying episodes are defined 

as “frequent” if they happen at least a few times per 

month.
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Figure 4.11 Bullying at school  
(happening a few times a month or once a week or more)

Figure 4.11 shows how students in the European Schools responded to six questions about bullying at school 

compared with the students in the European Union and in the OECD in PISA 2018. This figure shows the percentage 

of students who reported that the frequency of specific incidents occurred a few times a month or once a week or 

more. The figure also shows the percentage of students who reported to have experienced at least one of these 

incidents at least a few times a month or once a week or more. Markers with a solid fill for the European Union 

or the OECD indicate that the difference between them and the European Schools is statistically significant with a 

95% confidence level.

Note:  statistically significant differences are shown by filled shapes.
Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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Teachers and school staff are in a unique position 

to promote healthy relationships among students, 

intervene in instances of bullying and, with parents, 

help bullies and their victims learn how to build, or re-

build, strong and healthy relationships with their peers. 

Protecting children from abuse is the responsibility 

of all the adults in their lives, primarily parents and 

teachers. Close communication among these adults 

is essential for conveying consistent messages and 

supporting children in all the contexts in which they 

live, work and play. 

Young people who are more 
connected with their teachers and 
parents are less likely to be bullied; 
and even if they are bullied, they 
are less likely to develop crippling 
psychological problems as a result. 

Educators can reduce aggression and victimisation 

by creating a climate of support and empathy both in 

and outside of the classroom. A school’s disciplinary 

structure and adult support of students are the two key 

components of a positive school climate to counter 

bullying. Disciplinary structure refers to the idea that 

school rules are perceived as strict but fairly enforced. 

Adult support refers to students’ perceptions that 

their teachers and other school staff members treat 

them with respect and want them to be successful. 

Schools with a low incidence of physical and relational 

violence tend to have more students who are aware of 

school rules, believe that these rules are fair, and have 

positive relations with their teachers.

One of the common factors related to a lower 

incidence of bullying and victimisation is class and 

school discipline. When they work in a structured 

and orderly environment, students feel more secure, 

become more engaged with school work, and are less 

inclined to engage in high-risk behaviours. 

On average across OECD countries, the proportion 

of frequently bullied students is about 6 percentage 

points larger in schools with a poor disciplinary 

climate (worse than the country average) than the 

proportion in schools with a good disciplinary climate 

(better than the country average), after accounting for 

students’ and schools’ socio-economic profile.

Read more about 
How schools, teachers and parents can help reduce the 
incidence of bullying 
oe.cd/il/PISA15vol3

4
.
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This chapter reports on the interaction between language proficiency and 
performance in the cognitive domains. It compares the performance of students 
who sat the test in their first-language and those for whom the test was not in 
their first language.

5. 

INSIGHTS ON 

LEARNING AND 

ASSESSMENT IN A 

SECOND LANGUAGE
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5.1 Comparing proficiency distributions of L1 
and L2 student populations

Psychometric analyses were undertaken to investigate 

whether test questions were equally difficult for all 

test takers of the same ability level, regardless of their 

first language and the language in which the test 

was taken. When comparing the L1 and L2 student 

groups, only one item showed a difference: it slightly 

advantaged L2 students. When comparing the three 

languages the test was administered in, the analysis 

found 27 out of the 140 test questions performed 

differently in at least one language. These items were 

adjusted in the calculation of student-level scores, 

making it possible to still report scores on the PISA 

international scale.

However, even though the items are equally difficult 

for L1 and L2 students, students’ proficiency in the 

language of the test is likely to still be a factor that 

affects performance. It is a logical hypothesis that 

students who do not understand the items and their 

context well will not be able to demonstrate the same 

level of proficiency in the domain as they would if they 

had taken the test in their first language.

Since the item function of the items are verified, it is 

possible to compare the mean proficiency of L1 and L2 

students and the distribution of proficiencies in the two 

groups. Figures 5.1, 5.2, and 5.3 show density plots of 

the proficiency distributions for the L1 and L2 groups in 

Mathematics, Reading and Science respectively, along 

with the group means plotted as vertical dashed lines.
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Figure 5.1 L1 and L2 mathematics proficiency distributions and means

It is clear in Figure 5.1 that there is very little difference in the mean proficiency of the L1 and L2 groups in maths 

and the distribution of proficiencies is very similar. The L2 mean (blue dotted line) appears a little higher than 

the L1 mean (red dotted line), but in fact there is a margin of error around each mean, so there is not likely to be 

a significant difference between them: the means are essentially the same. This is fairly intuitive, as one would 

not expect a student’s mother tongue to have a large effect on their ability to understand and express skills and 

knowledge about numbers and numerical information. So, language proficiency ought to be largely irrelevant to a 

mathematics test, and the figure suggests that this is very likely to be the case.
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Figure 5.2 L1 and L2 reading proficiency distributions and means

The PBTS reading instrument measures reading proficiency in the language of instruction, so it is a logical 

expectation that language proficiency is the most important factor that affects students’ scores. It can be observed 

in Figure 5.2 that the L2 group mean is lower than the L1 mean. In fact, the difference is approximately 28 score 

points. The L1 mean is 561.44, with a standard error (SE) of 4.27. The L2 mean is 533.76 with SE 4.025. As a 

whole, the L2 group’s proficiency distribution is lower than the L1 group. As the test has been shown empirically 

to not disadvantage L2 students, it is likely to be true that L2 students have, on average, lower levels of proficiency 

in reading in the language of the test. It is important to reiterate that it is entirely reasonable to assume that L2 

students’ have, in general, a lower level of proficiency in reading a given language than for a group of L1 students. 

So, the difference in proficiency in the language of the test is ‘real’.
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Figure 5.3 L1 and L2 science proficiency distributions and means 

In science, shown in Figure 5.3, there is a difference between the group means of approximately 18 points (L1 

mean: 552.54, SE 3.65; L2 Mean 535.31, SE 3.08). Science is a domain where language skills are likely to 

have some impact: less than reading and more than mathematics. A likely explanatory hypothesis is that 

language proficiency is limiting L2 students’ ability to demonstrate their knowledge and skills in the science test, in 

the same way as is likely in reading. Again, this is not unexpected. The nature of the Science test requires students 

to read information and scenarios that contextualise the questions. So, a student’s language proficiency is a likely 

confounding variable; it affects their proficiency score. However, as explained elsewhere, this is not because the 

test is disadvantaging the student: the items have been empirically shown not to differ in difficulty for students of 

the same proficiency level. This is a student-related variable confounding the proficiency measurement, and not 

an effect caused by the measurement instrument. 

In summary, a studentʼs first language appears to have little effect on their mathematics proficiency, a fairly 
large effect in reading, and a moderate effect in science. The consistency of these observations with common 
sense hypotheses, supports the main finding of the Validation Study Report for European Schools, provided 
to the NSP, that the test instruments are validly measuring the intended constructs.
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Table 5.1 Average proficiency by language group and gender

An additional analysis was run, examining whether there was a difference within the L1 and L2 groups 
according to the gender of the students. Table 5.1 presents the means of Female and Male students in the L1 and 
L2 groups in each domain, along with the group means already reported in the text above. As with the gender 
analysis in section 3.6, girls outperform boys in reading, while boys outperform girls in maths and science. These 
gender effects appear to persist regardless of the L1 of the students.
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5.2  Comparing percentile scores of L1 and L2 
student populations

Another way of comparing the performance 

differences between the L1 and L2 populations is to 

examine the difference in scores for pairs of students 

in the same percentile of their respective groups. 

Percentiles are a way of expressing the distribution 

of a group by identifying 99 scores that divide the 

group into 100 equal groups of students. Thus, the 

50th percentile score is equivalent to the median, as it 

represents the score of the students who ranked in the 

middle of the population. 

Whereas the 80th percentile score is the score that 

divides a group into 80% of students below the score, 

and 20% of students above the score. The following 

top figures of Figures 5.4, 5.5 and 5.6 show the 

percentile scores of the L1 students (represented in 

red) and the L2 students (represented in blue), and the 

bottom figures denote the difference in the scores at 

the same percentile of the L1 and the L2 students, in 

which horizontal axis denotes the score of L2 students 

while the vertical axis represents the difference of the 

L1 students from the L2 students. 

Figures 5.4-5.6 are complementary information to 

Figures 5.1-5.3. All of them demonstrate that 

language proficiency is largely irrelevant to the 

mathematics construct, that it is central to the reading 

construct, and that it has a significant effect in science 

for the majority of L2 students.
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Figure 5.4 L1 and L2 mathematics percentile scores (top) and the 
difference of the scores at the same percentile (bottom)

It can be observed that in mathematics, the top figure shows that there is very little difference between L1 and L2 

performance at any percentile. The apparent difference at lower scores in the bottom figure is an anomaly caused 

by there being few observations of L1 students scoring below 350 (for the same reason, it can be seen in the left-

side figure that the blue line starts from 300, while the red line starts from 350).
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Figure 5.5 L1 and L2 reading percentile scores (top) and the difference 
of the scores at the same percentile (bottom)

In reading, there is a difference in performance between the L1 and L2 groups across the full range of scores. 

At the median, the score difference in approximately 25 scale score points. The difference reduces at higher 

percentiles, but does persist. To reiterate an observation from the previous section of the report: it is clear that there 

is a difference in two groups’ ability to read in the language of the test, and this is not surprising.
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Figure 5.6 L1 and L2 science percentile scores (top) and the difference 
of the scores at the same percentile (bottom)

In science, it can be seen that below the 80th percentile score of approximately 650, L1 students score higher 

than L2 students. Above the 80th percentile score (representing the top 20% of students) there is little difference 

between the groups. As noted in the previous section, this is likely to be due to the test requiring a certain level of 

proficiency in the language of the test before students are able to demonstrate their skills and knowledge.
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5.3 Comparing L1 and L2 students for each test 
langauge 

Table 5.3 reports the average proficiency (in PISA scale score points) for the L1 and L2 students in Reading, Maths 

and Science, by language. The smallest difference between L1 and L2 groups is found in Maths for students taking 

the test in English and French. In Reading and Science, as has been reported in the previous sections, L1 students 

have outperformed L2 students in all languages by a significant amount. German appears a little different than 

the other two languages, with a large difference of 69.06 points in Reading, compared to differences of 41.55 

for English and 29.34 for French. Unexpectedly, there is an 11.69 point difference in German maths favouring L1 

students, compared to 2.73 points in English and 1.21 points in French. This means that in all three domains, the 

German L2 group are, on average, less able than the German L1 group. This may warrant further investigation.
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5.4  Comparing L2 students with and without a 
language section

The L2 group of students can be split into two: those students whose school has a language section 
for their L1 in which they can study a range of subjects in that language, and those students without 
a language section (SWALS) who join a different language section and study almost all of their 
subjects in their L2. In the data from the PBTS testing, there are 977 L2 students, of which 198 are 
SWALS. Figures 5.7, 5.8, and 5.9 show density plots of the proficiency distributions for the L2 and 
SWALS groups in Mathematics, Reading and Science respectively, along with the group means 
plotted as vertical dashed lines.

Figure 5.7 L2 and SWALS mathematics proficiency distributions and 
means
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Figure 5.8 L2 and SWALS reading proficiency distributions and means

Figure 5.9 L2 and SWALS science proficiency distributions and means 
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Figure 5.7 shows that there is approximately a 24 point difference between the means of the L2 group and 

the SWALS group in mathematics, with SWALS outperforming L2. In reading (Figure 5.8), the difference is 

approximately 43 points, and in science (Figure 5.9), the difference is approximately 40 points. These differences 

are quite large: larger in all cases than the difference between L2 and L1 groups. In fact, SWALS outperforms the 

L1 group in maths and science, as is shown in Table 5.4. For reading, the SWALS group performs similarly to the L1 

group.

One question that warrants further analysis is why the SWALS group is so high performing. 

Table 5.4 Average proficiency of L1, L2 and SWALS groups in each 
cognitive domain
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In this Annex you can find some additional data collected through the student 
questionnaire that were not analysed in this report. These data will be available 
for further exploration in the forthcoming interactive PISA for Schools Digital 
Dashboard.
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Figure A.1 Students’ career expectations (percentages)

Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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Figure A.2 Country of birth of students and parents (percentages)

Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

Figure A.3 Co-operation among students in the European Schools: 
how true is the statement “Students seem to value co-operation (e.g. 
working together)”? (percentages)

Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
http://oecd.org/pisa/data
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Figure A.4 Competition among students in the European Schools: 
how true is the statement “Students seem to value competition (e.g. 
competing with each other)”? (percentages)

Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

Figure A.5 Life satisfaction (from a minimum of 0 meaning not at all 
satisfied to a maximum of 10 meaning completely satisfied)

Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
http://oecd.org/pisa/data
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Figure A.6 Global competence (percentage of students who 
know something about this and could explain the general issue 
or are familiar with this and would be able to explain this well) 
(percentages)

Source:  data for the EU and the OECD were obtained from OECD (2019), PISA 2018 database, oecd.org/pisa/data

http://oecd.org/pisa/data
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ANNEX 2.

In this Annex you can find some additional data collected through the PISA 
2022 Global Crises Module that were not analysed in this report.  The 
PISA 2022 Global Crises Module was developed by the OECD to provide 
information on the impact that the disruptions caused by the COVID-19 
pandemic had on students.

You can find more information about the PISA 2022 Global Crises Module by 
reading the following OECD Working Paper. 

Bertling, J., et al. (2020), “A tool to capture learning experiences during 
COVID-19 : The PISA Global Crises Questionnaire Module”, OECD 
Education Working Papers Series, n° 232, Editions OECD, Paris, https://doi.
org/10.1787/9988df4e-en.

https://doi.org/10.1787/9988df4e-en
https://doi.org/10.1787/9988df4e-en
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Figure A.11 School closures during the last three years (percentages of 
students who reported school closures for more than 6 months)

Figure A.12 Interactions with school staff during COVID-19 school 
closures (percentages of students who reported the following interactions with school 
staff more than once or twice a week)

Notes:  data for the European Union and for the OECD will be available in 2024.
 students can provide none or more than one answer. Percentages may not add up to or exceed 100%. 

Notes:  data for the European Union and for the OECD will be available in 2024.
 students can provide none or more than one answer. Percentages may not add up to or exceed 100%. 



V
I

A
.

© OECD 2022102102 HOW THE EUROPEAN SCHOOLS COMPARES INTERNATIONALLY 2022

Figure A.13 Type of digital device used most often for schoolwork 
during COVID-19 school closures (percentages)

Figure A.14 Subjective impression of learning during COVID-19 school 
closures (percentages)

Note:  data for the European Union and for the OECD will be available in 2024.

Note:  data for the European Union and for the OECD will be available in 2024.
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Figure A.15 Types of learning resources used during COVID-19 school 
closures (percentages of students who used the following learning resources once a 
week or more)

Notes:  data for the European Union and for the OECD will be available in 2024.
 students can provide none or more than one answer. Percentages may not add up to or exceed 100%. 
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Figure A.16 Problems with self-directed learning during COVID-19 
school closures (percentages of students who reported the following problems 
when completing their schoolwork about once or twice a week or every day or almost 
every day)

Notes:  data for the European Union and for the OECD will be available in 2024.
 students can provide none or more than one answer. Percentages may not add up to or exceed 100%. 
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Figure A.17 Family support for self-directed learning during COVID-19 
school closures (percentages of students who reported receiving the following forms 
of support from their family about once or twice a week or every day or almost every 
day)

Notes:  data for the European Union and for the OECD will be available in 2024.
 students can provide none or more than one answer. Percentages may not add up to or exceed 100%. 
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Figure A.18 Feelings about learning at home during COVID-19 school 
closures (percentages of students who agreed or strongly agreed with the following 
statements)

Notes:  data for the European Union and for the OECD will be available in 2024.
 students can provide none or more than one answer. Percentages may not add up to or exceed 100%. 
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Figure A.19 Self-directed learning self-efficacy during COVID-19 
school closures (percentages of students who felt confident or very confident about 
doing the following things in case of new school closures)

Notes:  data for the European Union and for the OECD will be available in 2024.
 students can provide none or more than one answer. Percentages may not add up to or exceed 100%. 

Figure A.20 Feeling of preparedness for self-directed learning in case 
of new school closures (percentages)

Note:  data for the European Union and for the OECD will be available in 2024.
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PISA for Schools
 
How the European Schools Compares Internationally

How prepared are 15-year-old students in the European Schools to continue as lifelong learners, to find and fill 

jobs of the 21st century and compete and collaborate as citizens in a globalised economy? 

The OECD Programme for International Student Assessment (PISA) has evaluated and compared education 

systems worldwide for more than a decade, highlighting education systems that have either repeatedly 

outperformed others or have shown considerable improvement – sometimes within a relatively short period of time. 

Increasingly, however, local educators are just as interested in international benchmarking and improvement as 

policy makers. The OECD PISA-based Test for Schools and the Region results presented in this report allow local 

educators to do just that. The report presents performance results in reading, mathematics and science for Regions 

that participated in the assessment, along with contextual information collected from students. Each Region’s results 

are presented in almost 40 figures that are unique to each Region. Along with performance results, the report 

attempts to show that the learning climate at school and students’ engagement towards learning are important 

factors in understanding the overall performance of students. 

Because benchmarking is one step towards improvement, the report draws upon school policies and practices from 

around the world to stimulate reflection and discussions among local educators. The report also includes links that 

allow the reader one-click access to relevant OECD research, reports and resources. 
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