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Preface

In 2022, as countries were still dealing with the lingering impacts of the COVID-19 pandemic, nearly 700 000 students
from 81 OECD Member and partner economies, representing 29 million across the world, took the Programme for
International Student Assessment (PISA) test.

It makes 2022 PISA the first large-scale study to collect data on student performance, well-being, and equity before
and after the COVID-19 disruptions. The report finds that in spite of the challenging circumstances, 31 countries and
economies managed to at least maintain their performance in mathematics since PISA 2018. Among these,
Australia®, Japan, Korea, Singapore, and Switzerland maintained or further raised already high levels of student
performance, with scores ranging from 487 to 575 points (OECD average 472). These systems showed common
features including shorter school closures, fewer obstacles to remote learning, and continuing teachers’ and parental
support, which can further offer insights and indications of broader best practices to address future crises.

Many countries also made significant progress towards universal secondary education, key to enabling equality of
opportunity and full participation in the economy. Among them, Cambodia, Colombia, Costa Rica, Indonesia,
Morocco, Paraguay and Romania have rapidly expanded education to previously marginalised populations over the
past decade.

Ten countries and economies saw a large share of all 15-year-olds with basic proficiency in maths, reading and
science and achieve high levels of socio-economic fairness: Canada*, Denmark®, Finland, Hong Kong (China)*,
Ireland*, Japan, Korea, Latvia*, Macao (China) and the United Kingdom*. While socioeconomic status remains a
significant predictor of performance in these and other OECD countries and economies, education in these countries
can be considered highly equitable.

At the same time, on average, the PISA 2022 assessment saw an unprecedented drop in performance across the
OECD. Compared to 2018, mean performance fell by ten score points in reading and by almost 15 score points in
mathematics, which is equivalent to three-quarters of a year's worth of learning. The decline in mathematics
performance is three times greater than any previous consecutive change. In fact, one in four 15-year-old is now
considered a low performer in mathematics, reading, and science on average across OECD countries. This means
they can struggle to do tasks such as use basic algorithms or interpret simple texts. This trend is more pronounced
in 18 countries and economies, where more than 60% of 15-year-olds are falling behind.

Yet the decline can only partially be attributed to the COVID-19 pandemic. Scores in reading and science had already
been falling prior to the pandemic. For example, negative trends in maths performance were already apparent prior
to 2018 in Belgium, Canada*, Czechia, Finland, France, Hungary, Iceland, the Netherlands*, New Zealand*, and the
Slovak Republic.

The relationship between pandemic-induced school closures, often cited as the main cause of performance decline
is not so direct. Across the OECD, around half of the students experienced closures for more than three months.
However, PISA results show no clear difference in performance trends between education systems with limited
school closures such as Iceland, Sweden and Chinese Taipei and systems that experienced longer school closures,
such as Brazil, Ireland* and Jamaica®.
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School closures also drove a global conversion to digitally enabled remote learning, adding to long-term challenges
that had already emerged, such as the use of technology in classrooms. How education systems grapple with
technological change and whether policymakers find the right balance between risks and opportunities, will be a
defining feature of effective education systems.

According to our results, on average across OECD countries, around three quarters of students reported being
confident using various technologies, including learning-management systems, school learning platforms and video
communication programs. Students who spent up to one hour per day on digital devices for learning activities in
school scored 14 points higher in mathematics than students who spent no time, even after accounting for students’
and schools’ socio-economic profile, and this positive relationship is observed in over half (45 countries and
economies) of all systems with available data. Yet technology used for leisure rather than instruction, such as mobile
phones, often seems to be associated with poorer results. Students who reported that they become distracted by
other students who are using digital devices in at least some mathematics lessons scored 15 points lower than
students who reported that this never or almost never happens, after accounting for students’ and schools’ socio-
economic profile.

PISA data shows that teachers’ support is particularly important in times of disruption, including by providing extra
pedagogical and motivational support to students. The availability of teachers to help students in need had the
strongest relationship to mathematics performance across the OECD, compared to other experiences linked to
COVID-19 school closure. Mathematics score were 15 points higher on average in places where students agreed
they had good access to teacher help. These students were also more confident than their peers to learn
autonomously and remotely. Despite this, one in five students overall reported that they only received extra help from
teachers in some mathematics lessons in 2022. Around eight percent never or almost never received additional
support.

Overall, education systems with positive trends in parental engagement in student learning between 2018 and 2022
showed greater stability or improvement in mathematics performance. This was particularly true for disadvantaged
students. These figures show that the level of active support that parents offer their children might have a decisive
effect. Yet parental involvement in students’ learning at school decreased substantially between 2018 and 2022. On
average across OECD countries, the share of students in schools where most parents initiated discussions about
their child’s progress with a teacher dropped by ten percentage points.

Finally, we see a positive relationship between investment in education and average performance up to a threshold
of USD 75 000 (PPP) in cumulative spending per student from age 6 to 15. For many OECD countries that spend
more per student, there is no relationship between extra investment and student performance. Countries like Korea
and Singapore have demonstrated that it is possible to establish a top-tier education system even when starting from
a relatively low-income level, by prioritising the quality of teaching over the size of classes and funding mechanisms
that align resources with needs.

To strengthen the role of education in empowering young people to succeed and ensuring merit-based equality of
opportunity, the resilience of our education systems will be critical not only to improve learning outcomes measured
through PISA, but to their long-term effectiveness. I'm pleased to share the PISA 2022 report with you, to provide
policymakers across OECD Members and partner economies with evidence-based policy advice to design resilient
and effective education systems that will help give our children and adolescents the best possible future.

Mathias Cormann,

OECD Secretary-General

PISA 2022 RESULTS (VOLUME |) © OECD 2023



Foreword

Up to the end of the 1990s, the OECD’s comparisons of education outcomes were mainly based on measures of
years of schooling, which don’t necessarily reflect what people actually know and can do. The Programme for
International Student Assessment (PISA) changed this. The idea behind PISA lay in testing the knowledge and skills
of students directly, through a metric that was internationally agreed upon; linking that with data from students,
teachers, schools and systems to understand performance differences; and then harnessing the power of
collaboration to act on the data, both by creating shared points of reference and by leveraging peer pressure.

The aim with PISA was not to create another layer of top-down accountability, but to help schools and policy makers
shift from looking upward within the education system towards looking outward to the next teacher, the next school,
the next country. In essence, PISA counts what counts, and makes that information available to educators and policy
makers so they can make more informed decisions.

The OECD countries that initiated PISA tried to make PISA different from traditional assessments in other ways too.
In a world that rewards individuals increasingly not just for what they know, but for what they can do with what they
know, PISA goes beyond assessing whether students can reproduce what they have learned in school. To do well
in PISA, students have to be able to extrapolate from what they know, think across the boundaries of subject-matter
disciplines, apply their knowledge creatively in novel situations and demonstrate effective learning strategies. For
example, in the PISA mathematics assessment, students don’t just have to demonstrate mathematical content
knowledge, but also that they can think like a mathematician, translate real-world problems into the world of
mathematics, reason mathematically, and interpret mathematical solutions in the original problem context. If all we
do is teach our children what we know, they might remember enough to follow in our footsteps; but if they learn how
to learn, and are able to think for themselves, and work with others, they can go anywhere they want.

Some people argue that the PISA tests are unfair, because they may confront students with problems they have not
encountered in school. But then life is unfair, because the real test in life is not whether we can remember what we
learned at school, but whether we will be able to solve problems that we can’t possibly anticipate today.

But the greatest strength of PISA lies in its working methods. Most assessments are centrally planned and then
contracted to engineers who build them. That’'s how tests are created that are owned by an institution — but not by
the people who are needed to change education. PISA turned that on its head. The idea of PISA attracted the world’s
best thinkers and mobilised hundreds of experts, educators and scientists from the participating countries to build a
global assessment through a global expert community. Today, we would call that crowdsourcing; but whatever we
call it, it created the ownership that was critical for success.

In a nutshell, PISA owes its success to a collaborative effort between the participating countries, the national and
international experts and institutions working within the framework of the PISA Consortium, and the OECD. Subject-
matter experts, practitioners and policy makers from the participating countries worked tirelessly to build agreement
on which learning outcomes are important to measure and how to measure them best; to design and validate
assessment tasks that can reflect those measures adequately and accurately across countries and cultures; and to
find ways to compare the results meaningfully and reliably. The OECD co-ordinated this effort and worked with
countries to make sense of the results and compile the reports.
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PISA 2022 was the eighth round of the international assessment since the programme was launched in 2000, with
an unprecedented number of countries taking part. Every PISA test assesses students’ knowledge and skills in
mathematics, science and reading; each assessment focuses on one of these subjects and provides a summary
assessment of the other two. PISA 2022 also captures a wider range of cognitive, social and emotional student
outcomes, captured in the new PISA Happy Life Dashboard.

Over the past two decades, PISA has become the world’s premier yardstick for comparing quality, equity and
efficiency in learning outcomes across countries, and an influential force for education reform. It has helped policy
makers lower the cost of political action by backing difficult decisions with evidence — but it has also raised the political
cost of inaction by exposing areas where policy and practice have been unsatisfactory.

These latest PISA results show that education systems can provide both high-quality instruction and equitable
learning opportunities for all, and that they can support academic excellence not at the expense of student’s well-
being, but through students’ well-being. At the same time, the results also show that many education systems are
not up to this task. This publication provides many pointers as to what we can do to change this. Countries and
economies that take part in PISA are culturally diverse and have attained different levels of economic development.
Nevertheless, they face a common challenge--to support children and young people so they can reach their full
potential as learners and human beings. PISA provides the evidence and the policy insights that countries need to
address these matters. There is an urgent need to take action. The task for governments is to help education systems
rise to this challenge.

AV‘C (~eGe gl:'lf-;c (e

Andreas Schleicher
Director for Education and Skills

Special Advisor on Education Policy to the Secretary-General
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Reader’s Guide

PISA in the pandemic

This edition of PISA includes data from 81 countries and economies. The test was originally planned to take place in
2021 but was delayed by one year due to the COVID-19 pandemic. The exceptional circumstances throughout this
period, including lockdowns and school closures in many places, led to occasional difficulties in collecting some data.
While the vast majority of countries and economies met PISA’s technical standards (available on line), a small number
did not. In prior PISA rounds, countries and economies that failed to comply with the standards, and which the PISA
Adjudication Group judged to be consequential, could face exclusion from the main part of reporting. However, given
the unprecedented situation caused by the pandemic, PISA 2022 results includes data from all participating education
systems, including those where there were issues such as low response rates (see Annexes A2 and A4). The next
section explains the potential limitations of data from countries not meeting specific technical standards. Readers are
alerted to these limitations throughout the volume wherever appropriate.

It is important to note that the limitations and implications were assessed by the PISA Adjudication Group in June
2023. There may be a need for subsequent adjustments as new evidence on the quality and comparability of the
data emerges. PISA will return to the standard ways of reporting for the 2025 assessment.

Adjudicated entities not meeting the sampling standards

The results of 13 adjudicated entities (i.e. countries, economies and regions within countries), listed below, will be
reported with annotations. Caution is required when interpreting estimates for these countries/economies because
one or more PISA sampling standards listed below were not met.

e Overall exclusion rate. Standard 1.7: The PISA Defined Target Population covers 95% or more of the PISA
Desired Target Population. That is, school-level exclusions and within-school exclusions combined do not
exceed 5%.

e School response rate. Standard 1.11: The final weighted school response rate is at least 85% of sampled
schools. If a response rate is below 85% then an acceptable response rate can still be achieved through
agreed upon use of replacement schools.

e Student response rate. Standard 1.12: The student response rate is at least 80% of all sampled students
across responding schools.

The 13 entities can be grouped into two:

(i) Entities that submitted technically strong analyses, which indicated that more than minimal bias was
most likely introduced in the estimates due to low response rates (falling below PISA standards):
Canada, Ireland, New Zealand, the United Kingdom and Scotland.

(ii) Entities that did not meet one or more PISA sampling standards and it is not possible to exclude the
possibility of more than minimal bias based on the information available at the time of data
adjudication: Australia, Denmark, Hong Kong (China), Jamaica, Latvia, the Netherlands, Panama and
the United States.
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The Adjudication Group also noted that the bias associated with trend and cross-country comparisons might be
smaller, if past data or data for other countries are biased in the same direction. Therefore, the deviations from the
standards in PISA 2022 are compared with those in PISA 2018 where necessary.

(i) Entities that submitted technically strong analyses, which indicated that more than minimal
bias was most likely introduced in the estimates due to low response rates (falling below PISA
standards)

Canada

e Overall exclusion rate: 5.8%. Exclusions exceeded the acceptable rate by less than one percentage point;
at the same time, the exclusion rates observed in 2022 remained relatively close to exclusion rates observed
in 2018 (6.9%).

e Student response rate: 77%. School response rates: 81% before replacement, 86% after replacement.
Student response rates decreased from 84% with respect to PISA 2018, and fell short of the target in 7 out
of 10 provinces (all but New Brunswick, Prince Edward Island and Saskatchewan). A thorough non-response
bias analysis was submitted, with analyses conducted separately for each province, using students' academic
achievement data as auxiliary information. School response rates also fell short of the target, driven by low
participation rates in two provinces (Alberta and Quebec). For these provinces, non-response bias was also
examined at the school level. The analyses clearly indicate that school nonresponse has not led to any
appreciable bias, but student nonresponse has given rise to a small upwards bias.

Ireland

e Student response rate: 77%. Student response rates decreased from 86% with respect to PISA 2018. A
thorough non-response bias analysis was submitted, using external achievement data at student level as
auxiliary information. The analysis provided evidence to suggest a residual upwards bias of about 0.1
standard deviations, after non-response adjustments are taken into account. On the PISA scale, considering
that the standard deviation in Ireland ranged (in 2018) from 78 score points in mathematics to 91 score points
in reading, this could translate in an estimated upwards bias of approximately 8 or 9 points.

New Zealand

e Overall exclusion rate: 5.8%. Exclusions exceeded the acceptable rate by less than one percentage point;
at the same time, the exclusion rates observed in 2022 remained relatively close to exclusion rates observed
in 2018 (6.8%).

e Student response rate: 72%. School response rate: 61% before replacement, 72% after replacement.
Student response rates decreased from 83% with respect to PISA 2018. School response rates also fell short
of the target. A thorough and detailed non-response bias analysis was submitted, using external achievement
data at student level, but also information on chronic absenteeism, as auxiliary information, along with
demographic characteristics. The analysis provided evidence to suggest a residual upwards bias of about
0.1 standard deviations, after non-response adjustments are taken into account, driven entirely by student
non-response (school non-participation did not result in significant bias, in contrast). The analysis also
suggested that chronically absent students are over-represented among non-respondents in PISA. On the
PISA scale, considering that the standard deviation in New Zealand ranged (in 2018) from 93 score points in
mathematics to 106 score points in reading, this could translate in an estimated upwards bias of
approximately 10 points. The Adjudication Group also noted that the bias associated with trend and cross-
country comparisons might be smaller, if past data or data for other countries are biased in the same direction.
For more information, see educationcounts.govt.nz website.

PISA 2022 RESULTS (VOLUME |) © OECD 2023


https://www.educationcounts.govt.nz/publications/series/PISA/pisa-2022/pisa-2022-non-response-bias-analysis

18 |

The United Kingdom

The United Kingdom (excluding Scotland)

Student response rate: 75%. School response rates: 66% before replacement, 80% after replacement.
Student response rates decreased from 83% with respect to PISA 2018. School response rates also fell short
of the target. An informative non-response bias analysis was submitted, using external achievement data at
student level as auxiliary information, along with demographic characteristics; the analysis was limited to
England as the largest subnational entity within the United Kingdom (excluding Scotland), and thus covered
over 90% of the intended sample. The analysis provided evidence to suggest a small residual upwards bias
of about 0.07 standard deviations for reading and 0.09 standard deviations for mathematics, after non-
response adjustments are taken into account, driven entirely by student non-response (school non-
participation did not result in significant bias, in contrast). On the PISA scale, considering that the standard
deviation in England (in 2018) was about 101 score points in reading and 93 score points in mathematics,
this could translate in an estimated upwards bias of approximately 7 or 8 points.

Scotland

Overall exclusion rate: 6.6%. Exclusions exceeded the acceptable rate by a small margin; at the same time,
the exclusion rates observed in 2022 remained relatively close to exclusion rates observed in 2018 (5.4%).

Student response rate: 79%. Student response rates missed the standard by a small margin, but were
otherwise similar to response rates in PISA 2018 (81%). A thorough non-response bias analysis was
submitted, using several external achievement variables at student level as auxiliary information, along with
demographic characteristics. The analysis provided evidence to suggest a residual upwards bias of about
0.1 standard deviations, after non-response adjustments are taken into account. On the PISA scale,
considering that the standard deviation in Scotland (in 2018) was about 95 score points in reading and
mathematics, this could translate in an estimated upwards bias of approximately 9 or 10 points. Given the
similarity of response rates between 2018 and 2022, it cannot be excluded that a similar bias might be present
in 2018 as well, and in many PISA 2022 participants whose response rates were similarly close to the target.
For this reason, data were deemed to be comparable to previous cycles.

(ii) Entities that did not meet one or more PISA sampling standards and it is not possible to
exclude the possibility of more than minimal bias based on the information available at the time
of data adjudication.

Australia

Overall exclusion rate: 6.9%. Exclusions exceeded the acceptable rate by a small margin; at the same time,
the exclusion rates observed in 2022 remained relatively close to exclusion rates observed in 2018 (5.7%).

Student response rate: 76%. Student response rates decreased from 85% with respect to PISA 2018. A
technically sound non-response bias analysis was submitted; however, the strength of the evidence was
limited by the fact that no external student-level achievement variables could be used in the analysis. Based
on the available evidence, and on the experience of other countries participating in PISA, the Adjudication
Group considered that while non-response adjustments likely limited the severity of non-response biases, a
small residual upward bias could not be excluded.

Denmark

Overall exclusion rate: 11.6%. Exclusions exceeded the acceptable rate by a large margin and showed a
marked increase, with respect to 2018 (5.7%). The Adjudication Group noted that high levels of student
exclusions may bias performance results upwards. In Denmark, a major cause behind the rise appears to be
the increased share of students with diagnosed dyslexia, and the fact that more of these students are using
electronic assistive devices to help them read on the screen, including during exams. The lack of such an
accommodation for students with diagnosed dyslexia in the PISA assessment led schools to exclude many
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of these students. In order to reduce exclusion rates in the future, PISA may need to further accommodate
dyslexic students, allowing the use of assistive devices.

Hong Kong (China)

Student response rate: 75%. School response rates: 60% before replacement, 80% after replacement.
Student response rates decreased from 85% with respect to PISA 2018. School response rates also fell short
of the target (as they did in 2018). At the school level, the fact that a raw, but direct measure of school
performance is used to assign schools to sampling strata (and therefore, differential non-response across
strata is unlikely to cause bias), limits the risk of bias due to non-response. A non-response bias analysis was
submitted; however, the strength of the evidence was limited by the fact that no external student-level
achievement variables could be used in the analysis (only student grade information, already used in non-
response adjustments, was available). The proxies for school and student achievement (school size and
student grade) that were used in the analyses showed no or very limited relationship with participation rates.
Nevertheless, based on the available evidence, and on the experience of other countries participating in
PISA, the Adjudication Group considered that while non-response adjustments likely limited the severity of
non-response biases, a small residual upward bias could not be excluded.

Jamaica

Latvia

Student response rate: 68%. Student response rates were substantially below the standard. A simple non-
response bias analysis was submitted, analysing student response rates by school characteristics: this
showed in particular lower response rates in rural schools and regions. A limited non-response bias analysis
was also prepared by the Core C contractor, to compare respondent characteristics (both before and after
nonresponse adjustment) to characteristics of the full eligible sample of students. This suggested that non-
response was also related to students’ grade level and gender (both variables are used in non-response
adjustments). Based on the available information, it is not possible to exclude the possibility of bias;
considering the analyses on student non-response conducted in other countries, the residual bias after non-
response adjustments are taken into account is likely to correspond to an upward bias. The Adjudication
Group also noted that a number of issues encountered during the main survey data collection could have
been prevented, had Jamaica been able to do a full field trial. This was not possible because of COVID-
related disruptions to schooling in 2021. In particular, enrolment information available to the national centre
for school-level sampling often turned out to be imprecise; and low student participation rates could have
been anticipated, had a regular field trial been conducted. As a result of inaccurate sampling frames and low
student response rates, the achieved sample size for the main survey was well below target, and sampling
errors for Jamaica are larger than desired. The Adjudication Group noted that apart from the challenges
around sampling operations, the quality of the data met expectations for reporting.

Overall exclusion rate: 7.9%. Exclusions exceeded the acceptable rate by a large margin and showed a
marked increase, with respect to 2018 (4.3%). Most of these students were excluded because they were
attending school in remote or virtual mode. The Adjudication Group noted that high levels of student
exclusions may bias performance results upwards.

The Netherlands

Overall exclusion rate: 8.4%. Exclusions exceeded the acceptable rate by a large margin and showed a
marked increase, with respect to 2018 (6.2%). Most of these students were excluded because they had a
physical or intellectual disability and no adaptation was available for them. The Adjudication Group noted that
high levels of student exclusions may bias performance results upwards.

School response rates: 66% before replacement, 90% after replacement. A non-response bias analysis
was submitted, analysing differences in performance and in other characteristics between responding
schools and the total population of schools, as well as differences between replacement schools and originally
sampled, but non-responding schools. This supported the case that no large bias would result from non-
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response; furthermore, given the available evidence, there is no clear indication about the direction of any
residual bias.

Panama

e Student response rate: 77%. In the challenging circumstances surrounding schooling in Panama in 2022
(teacher strikes, road blockades, and student absenteeism), student response rates decreased from 90%
with respect to PISA 2018. No non-response bias analysis was submitted; the PISA national centre explained
that non-response was potentially related to the agitated school climate the students found themselves when
returning to their schools after the strikes. A limited non-response bias analysis was prepared by the Core C
contractor, to compare respondent characteristics (both before and after nonresponse adjustment) to
characteristics of the full eligible sample of students. This analysis suggested that (before non-response
adjustments were taken into account), non-response was related to students’ grade level, and to special
needs status. Based on the available information, it is not possible to exclude the possibility of bias;
considering the analyses on student non-response conducted in other countries, the residual bias after non-
response adjustments are taken into account is likely to correspond to an upward bias.

The United States

e Exclusion rates: 6.1%. Exclusions exceeded the acceptable rate by a small margin but showed a marked
increase, with respect to 2018 (3.8%), in exclusion rates for students with functional or intellectual disabilities.
The Adjudication Group invited the national centres to investigate the reasons for this increase in exclusion
rates and take remedial action for future cycles. It is expected that exclusion rates will fall again in the future,
as a result.

e School response rates: 51% before replacement, 63% after replacement. School participation rates
missed the standard by a substantial margin, and participation rates were particularly low among private
schools (representing about 7% of the student population). A non-response bias analysis was submitted,
indicating that, after replacement schools and non-response adjustments are taken into account, a number
of characteristics (not including direct measures of school performance) are balanced across respondents
and non-respondents. The Adjudication Group also noted that the response rate for students was only slightly
above the target (80%). Based on the available information, it is not possible to exclude the possibility of bias,
nor to determine its most likely direction.

Adjudication entity not reaching a strong level of comparability

The ability to compare PISA results with those of other countries, and over time, depends on the use of common test
items and of standardised test-administration procedures. In addition, the common items must consistently indicate
high, medium, or low proficiency, regardless of the country/economy or of the language of the test. When this
condition is met, a common set of (international) parameters is used to convert students’ correct, partially correct or
incorrect responses into an estimated score on the PISA scale.

The PISA Technical Advisory Group issued a memo in December 2021 stating that, in each country and economy,
over two-thirds of items are expected to use the international item parameters to ensure strong comparability of PISA
scores across countries and economies. Where the proportion is lower, greater uncertainty (beyond the uncertainty
of estimates reflected in standard errors) is associated with cross-country comparisons.

During the review of PISA 2022 results, invariance of item parameters with respect to the international ones was
examined for each major language of assessment within a participating country/economy. For Viet Nam, 40% of the
items were assigned unique parameters in reading (35 of 87). Viet Nam’s reading results are, therefore, reported in
this volume with an annotation indicating that a strong linkage to the international PISA scale could not be established.
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Data underlying the figures

The data referred to in this volume are presented in Annex B and, in greater detail, including additional tables, on the
PISA website (www.oecd.org/pisa). Five symbols are used to denote missing data:

e a The category does not apply in the country concerned or economy; data are therefore missing.

e ¢ There were too few observations to provide reliable estimates (i.e. there were fewer than 30 students or
fewer than 5 schools with valid data).

e m Data are not available. There was no observation in the sample; these data were not collected by the
country or economy; or these data were collected but subsequently removed from the publication for technical
reasons.

e w Results were withdrawn at the request of the country or economy concerned.

e x Dataincluded in another category or column of the table (e.g. x(2) means that data are included in Column
2 of the table).

Coverage

This publication features data from 81 countries and economies, including all OECD Member countries except
Luxembourg and 44 non-OECD Member countries and economies (see map of PISA countries and economies in
“What is PISA?”). Specific territorial disclaimers and footnotes applicable to this publication are included in the
copyright page (p.2).

The designation “Ukrainian regions (18 of 27)” refers to the 18 PISA-participating jurisdictions of Ukraine: Cherkasy
Oblast, Kirovohrad Oblast, Poltava Oblast, Vinnytsia Oblast, Chernihiv Oblast, Kyiv Oblast, Sumy Oblast, the City of
Kyiv, Zhytomyr Oblast, Odesa Oblast, Chernivtsi Oblast, lvano-Frankivsk Oblast, Khmelnytskyi Oblast, Lviv Oblast,
Rivne Oblast, Ternopil Oblast, Volyn Oblast and Zakarpattia Oblast. Due to Russia’s large-scale aggression against
Ukraine, the following nine jurisdictions were not covered: Dnipropetrovsk Oblast, Donetsk Oblast, Kharkiv Oblast,
Luhansk Oblast, Zaporizhzhia Oblast, Kherson Oblast, Mykolaiv Oblast, the Autonomous Republic of Crimea and
the city of Sevastopol.

Following OECD data regulations, a visual separation between countries and territories has been used in all charts
to reduce the risk of data misinterpretation.

International averages

The OECD average corresponds to the arithmetic mean of the respective country estimates. It was calculated for
most indicators presented in this report.

In this publication, the OECD average is generally used when the focus is on comparing performance across
education systems. In the case of some countries, data may not be available for specific indicators, or specific
categories may not apply. Readers should, therefore, keep in mind that the term “OECD average” refers to the OECD
Member countries included in the respective comparisons. In cases where data are not available or do not apply for
all sub-categories of a given population or indicator, the “OECD average” is not necessarily computed on a consistent
set of countries across all columns of a table.

In analyses involving data from multiple years, the OECD average is always reported on consistent sets of OECD
Member countries, and several averages may be reported in the same table. For instance, the “OECD average-35"
includes only 35 OECD Member countries that have non-missing values across all the assessments for which this
average itself is non-missing. This restriction allows for valid comparisons of the OECD average over time.

The number in the label used in figures and tables indicates the number of countries included in the average:
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o OECD average: Arithmetic mean across all OECD Member countries except Luxembourg.

e OECD average-35: Arithmetic mean across all OECD Member countries excluding Costa Rica, Luxembourg
and Spain.

e OECD average-26: Arithmetic mean across all OECD Member countries excluding Australia, Canada,
Denmark, Ireland, Latvia, Luxembourg, the Netherlands, New Zealand, Portugal, Spain, the United Kingdom
and the United States.

e OECD average-23: Arithmetic mean across all OECD Member countries excluding Austria, Chile, Colombia,
Costa Rica, Estonia, Israel, Lithuania, Luxembourg, the Netherlands, the Slovak Republic, Slovenia, Spain,
Tarkiye, the United Kingdom and the United States.

Rounding figures

Because of rounding, some figures in tables may not add up exactly to the totals. Totals, differences and averages
are always calculated on the basis of exact numbers and are rounded only after calculation.

All standard errors in this publication have been rounded to one or two decimal places. Where the value 0.0 or 0.00
is shown, this does not imply that the standard error is zero, but that it is smaller than 0.05 or 0.005, respectively.

Reporting student data

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

Reporting school data
The principals of the schools in which students were assessed provided information on their schools’ characteristics

by completing a school questionnaire. Where responses from school principals are presented in this publication, they
are weighted so that they are proportionate to the number of 15-year-olds enrolled in the school.

Focusing on statistically significant differences
This volume discusses only statistically significant differences or changes. These are denoted in darker colours in

figures and in bold font in tables. Unless otherwise specified, the significance level is set to 5%. See Annex A3 for
further information.
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ESCS

GDP

ICT

ISCED

ISCO

PPP

Score dif.

S.D.

SDGs

S.E.

% dif.

PISA index of economic, social, and cultural status
Gross domestic product

Information and communications technology
International Standard Classification of Education
International Standard Classification of Occupations
Purchasing power parity

Score-point difference

Standard deviation

Sustainable Development Goals

Standard error

Percentage-point difference
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Box 1. Interpreting differences in PISA scores

PISA scores do not have a substantive meaning as they are not physical units such as metres or grams. Instead, they are set
in relation to the variation in results observed across all test participants. There is, theoretically, no minimum or maximum
score in PISA; rather, the results are scaled to fit approximately normal distributions (i.e. means around 500 score points,
standard deviations around 100 score points). In statistical terms, a one-point difference on the PISA scale therefore
corresponds to an effect size (Cohen’s d) of 0.01; and a 10-point difference to an effect size of 0.10.

Interpreting large differences in scores: proficiency levels

PISA scales are divided into proficiency levels. For example, for PISA 2022, the range of difficulty of mathematics items is
represented by eight levels of mathematics proficiency: the simplest items correspond to Level 1c; Levels 1b, 1a, 2, 3, 4,5
and 6 correspond to increasingly difficult items. Individuals who are proficient within the range of Level 1c are likely to be able
to complete Level 1c items but are unlikely to be able to complete items at higher levels. See Chapter 3 for a detailed
description of proficiency levels in mathematics, reading, and science.

In mathematics, each proficiency level corresponds to a range of about 62 score points; in reading the difference between the
cut points for each proficiency level is about 73 score points, and in science is about 75 score points. Hence, score-point
differences of that magnitude can be interpreted as the difference in described skills and knowledge between successive
proficiency levels.

Interpreting small differences in scores: statistical significance

Smaller differences in PISA scores cannot be expressed in terms of the difference in skills and knowledge between proficiency
levels. However, they can still be compared with each other by means of verifying their “statistical significance”.

A difference is called “statistically significant” if it is unlikely that such a difference can be observed in the estimates based on
samples when, in fact, no true difference exists in the populations from which the samples are drawn. The results of the PISA
assessments are “estimates” because they are obtained from samples of students rather than from a census of all students
(i.e. which introduces a “sampling error”), and because they are obtained using a limited set of assessment tasks rather than
the universe of all possible assessment tasks (i.e. which introduces a “measurement error”).

It is possible to determine the magnitude of the uncertainty associated with the estimate and to represent it as a “confidence
interval”, i.e. a range defined in such a way that if the true value lies above its upper bound or below its lower bound, an
estimate different from the reported estimate would be observed only with a small probability (typically less than 5%). The
confidence interval needs to be taken into account when making comparisons between estimates so that differences that may
arise simply due to the sampling error and measurement error are not interpreted as real differences.

Interpreting differences in scores across PISA assessments

To ensure the comparability of PISA results across different assessment years, “link errors” must be used. The link error
represents uncertainty around scale values (“is a score of 432 in PISA 2022 the same as 432 in PISA 2018?”) and is therefore
independent of the size of the student sample. For comparisons between mathematics results in PISA 2022 and mathematics
results in 2018, the link error corresponds to 2.24 score points. For detailed information, see Box 1.5.3 in Chapter 5 and Annex
AT7.

Interpreting differences in scores in terms of learning gains over a year of schooling

Knowing the typical learning gain that students make as they progress from one grade-level to the next can be useful for
interpreting differences in PISA results. 20 points represents the average annual pace of learning of 15-year-olds in countries
that participate in PISA. Box 1.5.1 in Chapter 5 explores this topic.
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Further documentation

For further information on the PISA assessment instruments and the methods used in PISA, see the PISA 2022
Assessment and Analytical Framework (OECD, 2023(1j) and PISA 2022 Technical Report (OECD, forthcomingiz).

StatLink
This report has StatLinks for tables and graphs at the end of the chapters. To download the matching Excel®

spreadsheet, just type the link into your Internet browser, starting with the https://doi.org prefix, or click on the link
from the e-book version.
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Executive Summary

PISA 2022 assesses reading, science, and, as its main subject, mathematics. Being proficient in mathematics today
is more than the mere reproduction of routine mathematical procedures. Rather, PISA considers a mathematically
proficient person to be someone who can mathematically reason their way through complex real-life problems and
find solutions by formulating, employing and interpreting mathematics.

What students know and can do: student performance

In mathematics

Singapore scored significantly higher than all other countries/economies in mathematics (575 points) and,
along with Hong Kong (China)*, Japan, Korea, Macao (China), and Chinese Taipei, outperformed all other
countries and economies in mathematics. Another 17 countries also performed above the OECD average
(472 points), ranging from Estonia (510 points) to New Zealand* (479 points).

An average of 69% of students are at least basically proficient in mathematics in OECD countries. This means
they are beginning to demonstrate the ability and initiative to use mathematics in simple real-life situations.

In 16 out of 81 countries/economies participating in PISA 2022, more than 10% of students attained Level 5
or 6 proficiency, meaning they are high-performing: they understand that a problem is quantitative in nature
and can formulate complex mathematical models to solve it. By contrast, less than 5% of students are high-
performing in 42 countries/economies.

In reading and science

Singapore scored significantly higher than all other countries/economies in reading (543 points) and science
(561 points). Behind Singapore, Ireland* performed as well as Estonia, Japan, Korea and Chinese Taipei
while another 14 education systems performed above the OECD average in reading (476 points), ranging
from Macao (China) (510 points) to Italy (482 points).

In science, the highest-performing education systems are Singapore, Japan, Macao (China), and Chinese
Taipei, Korea, Estonia, Hong Kong (China)* and Canada*. Finland performed as well as Canada* in science.
In addition to these nine countries and economies, another 15 education systems also performed above the
OECD average in science (485 points), ranging from Australia® (507 points) to Belgium (491 points).

About three out of four students have achieved basic proficiency in reading and science in OECD countries.

In reading and science, an OECD average of 7% of students attained the highest proficiency levels of 5 or 6.
In 13 countries/economies, more than 10% of students are top performers in reading. In 14
countries/economies, more than 10% of students are top performers in science.
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Trends in performance

No change in the OECD average over consecutive PISA assessments up to 2018 has ever exceeded
four points in mathematics and five points in reading: in PISA 2022, however, the OECD average dropped by
almost 15 points in mathematics and about 10 score points in reading compared to PISA 2018. Mean
performance in science, however, remained stable. The unprecedented drops in mathematics and reading
point to the shock effect of COVID-19 on most countries.

Only four countries and economies improved their performance between PISA 2018 and 2022 in all three
subjects: Brunei Darussalam, Cambodia, the Dominican Republic and Chinese Taipei.

Trend analysis of PISA results reveals a decades-long decline that began well before the pandemic. In
reading and science, performances peaked in 2012 and 2009, respectively, before dipping while performance
began a downward descent in mathematics before 2018 in Australia*, Belgium, Canada*, the Czech Repubilic,
Finland, Hungary, Iceland, Korea, the Netherlands*, New Zealand*, the Slovak Republic and Switzerland.

Four countries and economies are bucking this trend of long-term decline: Colombia, Macao (China), Peru,
and Qatar. Their results have improved on average in all three subjects over the full period they have
participated in PISA. Four other countries (Israel, Republic of Moldova, Singapore and Turkiye) have
improved in two out of three subjects.

Equity in education

Education systems in Canada*, Denmark®*, Finland, Hong Kong (China)*, Ireland*, Japan, Korea, Latvia*,
Macao (China) and the United Kingdom™ are highly equitable by PISA’s standard (combining high levels of
inclusion and fairness).

The percentage of 15-year-olds enrolled in school in Grade 7 or above in each country/economy ranges from
36% in Cambodia and 48% in Guatemala to 90% or more in 34 countries and economies.

Socio-economically advantaged students scored 93 points more in mathematics than disadvantaged
students on average across OECD countries. The performance gap attributed to students’ socio-economic
status is greater than 93 score points in 22 countries or economies and 50 points or fewer in 13 countries or
economies.

Boys outperformed girls in mathematics by nine score points and girls outperformed boys in reading by 24
score points on average across OECD countries. In science, the performance difference between boys and
girls is not significant.

Non-immigrant students scored 29 points more than immigrant students in mathematics on average across
OECD countries but non-immigrant students scored only five points more than immigrant students once
socio-economic status and language spoken at home had been accounted for.

An average of 8% of students in the OECD area reported not eating at least once a week in the past 30 days
because there was not enough money to buy food. In 18 countries/economies, more than 20% of students
reported not being able to afford to eat at least once a week.

Trends in equity

The socio-economic gap in mathematics performance did not change between 2018 and 2022 in 51 out of
the 68 countries/economies with available PISA data; it widened in 12 countries/economies and narrowed in
five (Argentina, Chile, the Philippines, Saudi Arabia and the United Arab Emirates).

The gender gap in mathematics performance did not change between 2018 and 2022 in most
countries/economies (57 out of the 72 with comparable data); it widened in 11 countries/economies and
narrowed in four (Albania, Baku [Azerbaijan], Colombia and Montenegro).
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Table 1.1. Snapshot of performance in mathematics, reading and science [1/2]

Countries/economies with a mean performance/share of top performers above the OECD average
Countries/economies with a share of low performers below the OECD average
[ ] Countries/economies with a mean performance/share of top performers/share of low performers not significantly
differentfrom the OECD average
Countries/economies with a mean performance/share of top performers below the OECD average
Countries/economies with a share of low performers above the OECD average

Share of

Share of

top performers|low performers
in at least inall

onesubject |three subjects

Mathematics| Reading Science |[Mathematics | Reading Science |Mathematics| Reading Science (Level 50r6) |(below Level 2)

Scoredif.  Scoredif. Scoredif. Scoredif. Scoredif. Score dif.

OECD average 472 476 485 -7 -4 -7 -15 -10 -2 13.7 16.4
Singapore 575 543 561 6 12 12 6 -7 10 445 42
Japan 536 516 547 2 2 4 9 12 17 287 53
Korea 527 515 528 -13 -1 -4 1 1 9 29.7 73
Estonia 510 51 526 1 11 -3 -13 -12 -4 20.0 52
Switzerland 508 483 503 -12 -7 -1 -7 -1 7 19.4 124
Canada* 497 507 515 -17 -9 -12 -15 -13 -3 227 8.1
Netherlands* 493 459 488 -20 -25 -23 27 -26 -15 19.0 202
Ireland* 492 516 504 -2 -1 -7 -8 -2 8 14.7 75
Belgium 489 479 491 -18 -1 -1 -19 -14 -8 15.5 15.2
Denmark* 489 489 494 -9 0 -3 -20 -12 1 12.8 10.3
United Kingdom* 489 494 500 -1 2 -10 -13 -10 -5 17.9 12.0
Poland 489 489 499 5 5 -1 27 -23 -12 15.3 11.9
Austria 487 480 491 -9 -5 -14 -12 -4 1 14.6 15.5
Australia* 487 498 507 -21 -14 -16 -4 -5 4 207 12.1
Czech Republic 487 489 498 -12 1 -9 -12 -2 1 15.5 12.2
Slovenia 485 469 500 -7 -7 -10 -24 =27 -7 13.0 12.0
Finland 484 490 51 -34 -23 -34 -23 -30 11 17.9 115
Latvia* 483 475 494 2 3 -1 -13 -4 7 9.7 10.6
Sweden 482 487 494 -9 -1 -2 -21 -19 -6 17.0 15.2
New Zealand* 479 501 504 -24 -12 -18 -15 -5 -4 19.5 13.7
Lithuania 475 472 484 -4 2 -6 -6 -4 2 10.4 14.4
Germany 475 480 492 -12 2 -17 -25 -18 11 14.6 16.7
France 474 474 487 -14 -8 -6 -21 -19 -6 12.9 16.8
Spain 473 474 485 -4 -1 -2 m m m 10.6 12.9
Hungary 473 473 486 -10 -5 -15 -8 -3 5 11.2 16.5
Portugal 472 477 484 8 7 5 -21 -15 -7 10.1 13.8
Italy 47 482 477 8 1 -6 -15 5 9 10.7 12.9
Viet Nam** 469 462 472 m m m m m m 6.3 122
Norway 468 477 478 -7 -5 -7 -33 -23 -12 13.8 17.5
Malta 466 445 466 3 3 2 -6 -3 9 10.7 216
United States* 465 504 499 -8 2 5 -13 -1 -3 18.1 14.8
Slovak Republic 464 447 462 -16 -13 -20 22 11 -2 95 222
Croatia 463 475 483 -1 0 -10 -1 -3 10 9.7 13.6
Iceland 459 436 447 -24 -24 27 -36 -38 -28 6.8 233
Israel 458 474 465 1 13 7 -5 3 3 15.1 213
Tiirkiye 453 456 476 14 5 24 0 -10 8 73 18.5
Brunei Darussalam 442 429 446 m m m 12 21 15 45 30.0
Serbia 440 440 447 3 16 4 -8 1 8 5.0 245
UnitedArab Emirates 431 417 432 7 -12 -8 -4 -14 -2 8.8 339
Greece 430 438 441 -9 -12 -21 -21 -19 11 39 257
Romania 428 428 428 6 15 3 -2 1 2 5.0 332
Kazakhstan 425 386 423 10 -4 6 2 -1 26 22 328
Mongolia 425 378 412 m m m m m m 23 39.9

Notes: Values that are statistically significant are marked in bold (see Annex A3). * Caution is required when interpreting e stimates because one or more PISA sampling standards were not
met (see Reader’s Guide, Annexes A2 and A4). Long-term trends are reported for the longest available period since PISA 2003 for mathematics, PISA 2000 for reading and PISA 2006 for
science. The OECD average does notinclude Costa Rica and Spain for short-term change in performance. Countries and economies are ranked in descending order of the mean mathematics
score in PISA 2022. Source: OECD, PISA 2022 Database, Tables 1.B1.2.1,1.B1.2.2,1.B1.2.3, [.B1.4.42, 1.B1.4.43, 1.B1.5.4, |.B1.5.5 and |.B1.5.6:
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Countries/economies with a mean performance/share of top performers above the OECD average
Countries/economies with a share of low performers below the OECD average

|:[ Countries/economies with a mean performance/share of top performers/share of low performers not significantly
differentfrom the OECD average
Countries/economies with a mean performance/share of top performers  below the OECD average
Countries/economies with a share of low performers above the OECD average

Share of Share of
top performers|low performers
in at least in all
one subject |three subjects
Mathematics| Reading Science |Mathematics | Reading Science  [Mathematics| Reading Science | (Level50r6) |(below Level 2)
Score dif. Score dif.
Bulgaria 417 404 421 3 -5 -1 -19 -16 -3 46 383
Moldova 414 41 417 14 20 5 -6 -13 -12 1.7 371
Qatar 414 419 432 58 59 51 0 12 13 5.2 34.2
Chile 412 448 444 -1 16 2 6 -4 0 3.6 24.8
Uruguay 409 430 435 -8 3 5 9 3 10 34 30.6
Malaysia 409 388 416 7 -12 1 -32 -27 -21 13 40.6
Montenegro 406 405 403 10 9 0 -24 -16 -12 (5] 413
Mexico 395 415 410 2 4 1 -14 -5 -9 0.7 384
Thailand 394 379 409 -8 -20 8 -25 -14 -17 1.3 46.3
Peru 391 408 408 26 38 33 -9 8 4 1.3 40.8
Georgia 390 374 384 8 -2 6 -8 -6 1 1.3 51.1
SaudiArabia 389 383 390 m m m 16 -17 4 0.3 486
North Macedonia 389 359 380 m -2 m -6 -34 -33 0.7 55.8
CostaRica 385 415 41 -17 -21 -16 -18 11 -5 11 38.1
Colombia 383 409 41 9 12 15 -8 4 -2 15 40.7
Brazil 379 410 403 10 7 5 5 3 -1 26 422
Argentina 378 401 406 -5 7 -1 2 1.5 427
Jamaica* 377 410 403 m m m m m m 1.7 435
Albania 368 358 376 4 12 -5 -69 -47 -41 08 56.2
Indonesia 366 359 383 0 5 0 -13 -12 -13 0.1 59.0
Morocco 365 339 365 m m m -20 11 0.0 68.5
Uzbekistan 364 336 355 m m m m m m 0.1 7.4
Jordan 361 342 375 -8 m m -39 m m 0.0 62.9
Panama* 357 392 388 -4 15 5 4 15 23 1.2 50.4
Philippines 355 347 356 m m m 2 7 -1 02 713
Guatemala 344 374 373 m m m 10 0.1 63.8
El Salvador 343 365 373 m m m m m m 02 62.8
Dominican Republic 339 351 360 m m m 14 10 25 0.1 68.4
Paraguay 338 373 368 m m m 1 3 10 0.1 61.1
Cambodia 336 329 347 m m m 12 8 17 0.0 82.2
Macao (China) 552 510 543 18 14 24 -6 -15 0 311 41
Chinese Taipei 547 515 537 -6 8 2 16 13 22 348 7.9
Hong Kong (China)* 540 500 520 -3 -5 -21 11 -25 29.7 72
Ukrainian regions (18 of 27) 44 428 450 m m m m m m 46 25.3
Cyprus 418 381 41 m m m -32 -43 -28 518 40.3
Baku (Azerbaijan) 397 365 380 m m m -23 -24 -18 0.9 50.9
Palestinian Authority 366 349 369 m m m m m m 0.1 63.5
Kosovo 355 342 357 m m m 11 -1 -8 0.0 729

Notes: Values that are statistically significant are marked in bold (see Annex A3). * Caution is required when interpreting e stimates because one or more PISA sampling standards were not
met (see Reader’s Guide, Annexes A2 and A4). Long-term trends are reported for the longest available period since PISA 2003 for mathematics, PISA 2000 for reading and PISA 2006 for
science. The OECD average does notinclude Costa Rica and Spain for short-term change in performance. Countries and economies are ranked in descending order of the mean mathematics
score in PISA 2022. Source: OECD, PISA 2022 Database, Tables 1.B1.2.1,1.B1.2.2,1.B1.2.3, [.B1.4.42,1.B1.4.43,1.B1.5.4,1.B1.5.5 and |.B1.5.6
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Table 1.2. Snapshot of socio-economic disparities in academic performance [1/2]

Countries/economies with a strength of socio-economic gradient below the OECD average
Countries/economies with a share of resilient students above the OECD average

|:[ Countries/economies with a strength of socio-economic gradient/share of resilient students not significantly differentfrom the OECD average

Countries/economies with a strength of socio-economic gradient above the OECD average
Countries/economies with a share of resilient students below the OECD average

Short-term change in performance in mathematics,
by socio-economic background (PISA 2018 to PIS A 2022)
Strength: Percentage of
Percentage disadvantaged Difference between
of variance students advantaged® Difference between
Coverage Index 3: in mathematics who are and disadvantaged advantaged

Coverage of performance academically students and disadvantaged Disadvantaged Advantaged

15-year-old explained by ESCS' resilient? inmathematics students' students® students’

population
OECD average 15.5 10.2 93 7 -17 -10
Cambodia 0.36 1.9 18.2 21 m m m
Uzbekistan 0.88 20 19.6 22 m m m
Kazakhstan 0.93 39 16.8 4 8 0 7
Albania 0.79 45 171 49 12 -68 -57
Philippines 0.83 4.8 11.6 36 -38 20 -18
Jordan 0.94 52 145 40 -15 -32 -47
Indonesia 0.85 55 15.2 34 -17 -6 -23
UnitedArab Emirates 0.94 58 9.5 68 -35 7 -28
Jamaica* 0.58 6.1 15.2 45 m m m
SaudiArabia 0.81 6.4 14.2 47 -20 27 7
Georgia 0.86 78 13.9 65 -12 -1 -13
Morocco 0.76 85 15.8 43 -8 1 -7
Iceland 0.94 9.3 1.3 72 2 -36 -34
Montenegro 0.93 95 14.0 67 10 -29 -19
Norway 0.91 9.6 12.6 81 12 -3 -19
Malta 0.93 10.0 12.7 83 -9 -1 -10
Dominican Republic 0.64 10.1 12.6 45 -1 17 6
Thailand 0.75 10.1 15.0 61 -10 -22 -32
Canada* 0.92 10.2 12.7 76 7 -18 -1
Mexico 0.64 10.4 11.8 58 -8 -9 -17
United Kingdom* 0.97 11.0 15.2 86 3 -7 -5
Paraguay 0.72 11.2 124 66 m m m
Qatar 0.94 1.7 76 84 -9 4 -5
Greece 0.91 11.8 12.0 76 -6 -16 -21
Japan 0.92 11.9 115 81 13 5 18
Guatemala 0.48 121 11.2 60 m m m
Denmark* 0.84 12.2 10.2 74 3 -23 -19
Finland 0.95 124 1.9 83 10 -26 -16
Chile 0.86 12.5 12.8 69 -21 7 -14
North Macedonia 0.91 12.5 12.3 76 -7 -5 -12
Tiirkiye 0.74 12.6 1.7 82 8 -8 0
Korea 1.00 12.6 10.9 97 9 -4 5
Ireland* 1.00 13.0 11.9 74 7 -10 -
Croatia 0.89 13.0 10.7 82 12 -10 2
Latvia* 0.85 13.2 1.7 75 6 -16 -10
Serbia 0.87 134 12.3 81 5 -15 -10
Estonia 0.94 134 10.3 81 18 -23 -6
Italy 0.87 13.5 1.3 85 4 -15 -1
Viet Nam 0.68 13.8 127 78 m m m
Spain 0.90 14.2 1.7 86 m m m

1. ESCS refers to the PISA index of economic, social and cultural status. 2. Academically resilient students are disadvantaged students who scored in the top quarter of performance in
reading amongst students in their own country/economy. 3. A socio-economically advantaged (disadvantaged) student is a student in the top (bottom) quarter of ESCS in his or her own
country/economy. 4. A positive (negative) score difference indicates that the difference between advantaged and disadvantaged students in mathematics was larger (smaller) in PISA 2022
than in in PISA 2018. 5. A positive (negative) score difference indicates that performance improved (declined) among disadvantaged students or advantaged students between PISA 2018
and PISA 2022. Notes: Values that are statistically significant are marked in bold (see Annex A3). * Caution is required when interpreting estimates because one or more PISA sampling
standards were not met (see Reader's Guide, Annexes A2 and A4). The OECD average does not include Costa Rica and Spain for short-term change in performance. Countries and
economies are ranked in ascending order of the percentage of variance in mathematics performance explained by ESCS. Source: OECD, PISA 2022 Database, Tables 1.B1.4.1,1.81.4.3
and 1.B1.5.19.:
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Countries/economies with a strength of socio-economic gradient below the OECD average
Countries/economies with a share of resilient students above the OECD average

[ ] Countries/economies with a strength of socio-economic gradient/share of resilient students  not significantly differentfrom the OECD average

Countries/economies with a strength of socio-economic gradient above the OECD average
Countries/economies with a share of resilient students below the OECD average

Short-term change in performance in mathematics,
by socio-economic background (PISA 2018 to PIS A 2022)

Strength: Percentage of
Percentage disadvantaged Difference between
of variance students advantaged® Difference between
Coverage Index 3: in mathematics who are and disadvantaged advantaged

Coverage of performance academically students and disadvantaged Disadvantaged Advantaged

15-year-old explained by ESCS' resilient? in mathematics students’ students® students®

population
El Salvador 0.61 144 10.2 57 m m m
Australia* 0.90 14.6 9.9 101 20 -13 7
Brazil 0.76 14.8 10.2 7 -13 0 -13
United States* 0.86 14.9 10.6 102 5 -12 -7
Sweden 0.89 15.0 9.9 99 15 -24 -9
Netherlands* 0.79 15.1 10.6 106 17 -34 -18
Argentina 0.84 15.4 10.2 75 -21 12 -9
Moldova 0.97 15.6 10.1 82 -16 3 -12
Slovenia 1.00 15.7 9.4 91 5 -30 -25
New Zealand* 0.90 15.8 8.6 102 15 -23 -9
Brunei Darussalam 0.98 16.0 10.9 86 0 13 14
Colombia 0.73 16.2 9.8 79 2 -7 -5
Poland 0.89 16.3 8.6 96 5 -29 -24
Lithuania 0.92 16.5 9.8 92 2 -4 -2
Singapore 0.95 17.0 10.2 112 22 -6 16
Bulgaria 0.80 17.2 74 108 5 -21 -16
Peru 0.86 17.3 74 86 -1 -2 -13
Uruguay 0.85 17.9 104 91 -1 -3 -4
Malaysia 0.75 18.1 9.3 82 -5 -26 =31
Mongolia 0.87 18.1 8.8 94 m m m
Portugal 0.93 18.2 94 101 -3 -17 -20
Germany 0.92 18.7 9.5 111 7 -26 -18
Austria 0.89 194 8.2 106 14 -20 -5
Israel 0.90 19.6 7.7 124 17 -1 7
Panama* 0.58 20.0 78 7 -5 7 2
Switzerland 0.91 20.8 8.2 117 17 -15 2
France 0.93 215 74 113 5 -22 -16
Belgium 0.99 21.8 8.2 117 1 -19 -18
Czech Republic 0.91 220 73 116 8 -18 -9
Hungary 0.86 25.1 8.2 121 7 -12 -5
Slovak Republic 0.96 25.7 6.1 133 16 -32 -15
Romania 0.76 25.8 6.6 132 24 -1 13
CostaRica 0.78 m m m m m m
Macao (China) 0.98 5.0 16.8 55 20 -14 6
Baku (Azerbaijan) 0.73 52 145 54 1 -25 -25
Kosovo 0.86 57 17.7 39 -4 -8 -12
Hong Kong (China)* 0.81 58 16.7 65 7 -13 -5
Palestinian Authority 0.78 74 12.3 50 m m m
Cyprus 0.94 10.9 11.6 92 17 -35 -18
Ukrainian regions (18 of 27) 0.42 138 10.5 84 m m m
Chinese Taipei 0.93 15.7 10.1 119 27 3 30

1. ESCS refers to the PISA index of economic, social and cultural status. 2. Academically resilient students are disadvantaged students who scored in the top quarter of performance in
reading amongst students in their own country/economy. 3. A socio-economically advantaged (disadvantaged) student is a student in the top (bottom) quarter of ESCS in his or her own
country/economy. 4. A positive (negative) score difference indicates that the difference between advantaged and disadvantaged students in mathematics was larger (smaller) in PISA 2022
than in in PISA 2018. 5. A positive (negative) score difference indicates that performance improved (declined) among disadvantaged students or advantaged students between PISA 2018
and PISA 2022. Notes: Values that are statistically significant are marked in bold (see Annex A3). * Caution is required when interpreting estimates because one or more PISA sampling
standards were not met (see Reader’s Guide, Annexes A2 and A4). The OECD average does not include Costa Rica and Spain for short-term change in performance. Countries and
economies are ranked in ascending order of the percentage of variance in mathematics performance explained by ESCS. Source: OECD, PISA 2022 Database, Tables 1.B1.4.1, 1.B1.4.3

and 1.B1.5.19.
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Table 1.3. Snapshot of gender gaps in performance [1/2]

[T Countries/economies with a mean score above the OECD average

Countries/economies with a mean score not significantly differentfrom the OECD average

Countries/economies with a mean score below the OECD average

Short-term Short-term Short-term

changein changein changein

Difference |gender gap Difference |gender gap Difference |gender gap

between | (PISA2018 between | (PISA 2018 between | (PISA 2018
boys to boys to boys to

Girls Boys and girls |PISA 2022)" Girls Boys and girls |PISA2022)' Girls Boys and girls |PISA 2022)"

Score dif.  Score dif. Score dif.  Score dif. Score dif.  Score dif.
OECD average 468 477 9 4 488 464 -24 5 485 485 0 2
Albania 378 359 -19 -14 379 339 -40 -2 391 362 -28 -12
Jordan 368 353 -15 -9 364 318 -46 m 390 358 -33 m
Philippines 362 348 -14 -3 364 329 -35 -8 363 349 -15 -1
Jamaica* 384 370 -13 m 426 391 -35 m 412 392 -20 m
Brunei Darussalam 448 437 1 -4 447 413 -34 -4 452 440 -12 -5
Malaysia 414 403 -10 -4 404 373 -31 -5 423 410 -13 -7
Qatar 418 410 -8 16 440 399 -40 25 443 422 -21 18
United Arab Emirates 435 428 -7 2 440 396 -45 12 441 424 -17 9
Indonesia 369 362 -6 3 370 347 -23 2 385 380 -5 2
North Macedonia 392 386 -6 1 372 346 -26 26 388 373 -15 4
Thailand 397 391 -6 10 391 365 27 12 414 404 -10 9
Bulgaria 420 415 -6 -4 422 389 -33 7 430 413 -16 -1
Mongolia 427 422 -6 m 391 366 -25 m 420 405 -15 m
Georgia 393 387 -5 -1 392 357 -35 3 391 377 -14 0
Finland 487 482 -5 1 513 468 -45 7 522 500 -22 2
Dominican Republic 341 337 -4 -1 367 333 -34 -3 367 353 -13 -4
Cambodia 338 334 -4 -5 338 318 -20 -4 351 342 -9 -5
Morocco 367 363 -4 -5 350 329 -22 4 370 361 -9 0
Slovenia 485 484 -2 -2 491 447 -44 -2 508 493 -15 -5
Norway 469 468 -1 6 498 456 -42 5 485 472 -13 -3
Montenegro 406 405 0 -9 423 388 -36 -5 407 399 -8 -3
Kazakhstan 426 425 0 -2 400 373 =27 -1 426 421 -5 2
Slovak Republic 463 465 1 -3 462 433 -30 5 466 459 -7 -1
Malta 465 467 1 14 465 426 -39 10 472 460 -12 9
Saudi Arabia 388 390 2 15 399 366 -33 22 398 383 -15 13
Sweden 481 483 2 3 506 469 -37 -2 498 489 -8 -1
Iceland 457 461 3 13 454 419 -35 5 454 440 -13 -5
Panama* 355 358 4 -4 401 382 -19 -5 387 389 2 1
Moldova 412 416 4 6 427 397 -30 10 421 413 -8 3
Romania 425 430 5 0 442 415 -26 7 428 427 -1 -1
Korea 525 530 5 1 533 499 -34 -1 530 526 -3 -7
Lithuania 473 478 5 8 487 456 -3 8 487 482 -6 0
Poland 486 492 6 4 503 475 -29 4 500 498 -2 -1
Tiirkiye 450 456 6 1 468 444 -25 0 478 473 -5 2
Greece 427 433 6 6 451 426 -25 17 446 436 -10 1
Uzbekistan 361 367 6 m 347 325 -22 m 357 353 -4 m
Estonia 507 513 6 -2 525 498 =27 4 528 524 -4 1
El Salvador 340 347 6 m 371 358 -13 m 372 374 2 m
Croatia 460 466 6 -2 493 459 -34 -1 488 477 -1 -7
Czech Republic 483 491 7 4 503 474 -29 4 499 497 -2 0
Belgium 486 493 8 -4 492 465 -28 -6 491 491 0 -5

1. A positive (negative) score difference indicates that the difference between boys and girls in mathematics was larger (smaller) in PISA 2022 than in in PISA 2018. Notes: Values that are
statistically significant are marked in bold (see Annex A3). * Caution is required when interpreting estimates because one or more PISA sampling standards were not met (see Reader's
Guide, Annexes A2 and A4). The OECD average does not include Costa Rica and Spain for short-term change in performance. Countries and economies are ranked in descending order of
the gender gap in mathematics performance. Source: OECD, PISA 2022 Database, Tables 1.B1.4.17,1.B1.4.18, 1.B1.4.19, 1.B1.5.40, .B1.5.43 and |.B1.5.46.

PISA 2022 RESULTS (VOLUME |) © OECD 2023



|33

Table 1.3. Snapshot of gender gaps in performance [2/2]

] Countries/economies with a mean score above the OECD average
[ ] Countries/economies with a mean score not significantly differentfrom the OECD average

[ ] Countries/economies with a mean score belowthe OECD average

Short-term Short-term Short-term

changein change in change in

Difference | gender gap Difference |gender gap Difference |gender gap

between | (PISA2018 between | (PISA 2018 between | (PISA 2018
boys to boys to boys to

Girls Boys and girls | PISA2022)' Girls Boys and girls | PISA 2022)" Girls Boys and girls |PISA 2022)"

Scoredif.  Score dif. Scoredif.  Score dif. Score dif.  Score dif.
Brazil 375 383 8 0 419 402 -17 8 400 406 5 7
Japan 531 540 9 -1 524 508 -17 4 546 548 2 -1
Colombia 378 387 9 -1 414 403 -12 -1 408 414 6 6
Latvia* 478 488 10 3 488 461 -28 5 493 495 1 10
France 469 479 10 3 484 464 -20 5 488 487 -1 0
Spain 468 478 10 m 487 462 -25 m 482 487 5 m
Viet Nam** 464 475 10 m 471 453 -18 m 470 475 6 m
New Zealand* 474 484 10 2 514 488 -26 3 504 504 -1 -2
Portugal 467 a77 1 2 487 466 -21 3 485 484 -2 -7
Netherlands* 487 498 1 9 473 447 -26 3 487 489 2 1
Switzerland 502 513 1 4 495 472 -24 7 502 503 0 1
Uruguay 403 414 1 3 438 423 -15 8 431 440 9 5
Serbia 434 445 1 8 453 428 -26 10 449 446 -4 1
Argentina 372 383 1 -4 408 394 -14 2 403 409 6 -4
Israel 452 463 1 20 486 462 -23 25 465 465 0 19
Australia* 481 493 1 5 509 487 -22 10 506 508 2 1
Germany 469 480 1 4 490 470 -19 6 492 493 0 1
Paraguay 332 343 1 -2 382 364 -19 -5 367 370 3 -2
Denmark* 483 495 12 8 499 479 -21 9 490 497 7 9
Mexico 389 401 12 0 419 411 -8 3 404 417 14 4
Singapore 568 581 12 8 553 533 -20 4 558 565 7 3
Canada* 491 503 12 7 519 495 -24 5 515 515 1 4
Guatemala 338 351 12 1 379 369 -9 2 370 376 6 1
Ireland* 485 498 13 7 525 507 -18 5 501 507 6 7
United States* 458 471 13 5 515 493 -22 2 496 503 7 6
United Kingdom* 482 496 14 2 503 486 -16 4 496 504 8 6
Hungary 465 480 15 6 481 465 -17 10 484 488 3 -3
CostaRica 377 392 15 -3 417 414 -3 12 404 418 15 5
Peru 384 399 15 -1 412 404 -8 2 401 415 14 1
Chile 403 420 16 9 451 445 -7 13 436 450 14 1
Austria 478 497 19 6 491 470 -20 8 485 497 11 9
Italy 461 482 21 6 491 472 -19 6 474 481 7 3
Cyprus 426 41 -16 -7 409 355 -54 -7 426 397 -29 -8
Palestinian Authority 373 357 -16 m 37 322 -49 m 382 352 -30 m
Baku (Azerbaijan) 401 3% -7 -15 385 347 -37 -12 387 374 -12 -7
Kosovo 355 355 0 -4 355 330 -25 0 360 354 -6 0
Chinese Taipei 544 550 6 2 529 502 =27 -5 536 539 3 2
Hong Kong (China)* 536 544 9 14 512 489 -23 12 520 520 0 9
Ukrainian regions (18 of 27) 436 446 10 m 439 416 -23 m 450 450 -1 m
Macao (China) 544 559 15 12 518 503 -14 8 542 544 2 4

1. A positive (negative) score difference indicates that the difference between boys and girls in mathematics was larger (smaller) in PISA 2022 than in in PISA 2018. Notes: Values that are
statistically significant are marked in bold (see Annex A3). * Caution is required when interpreting estimates because one or more PISA sampling standards were not met (see Reader's
Guide, Annexes A2 and A4). The OECD average does not include Costa Rica and Spain for short-term change in performance. Countries and economies are ranked in descending order of
the gender gap in mathematics performance. Source: OECD, PISA 2022 Database, Tables 1.B1.4.17,1.B1.4.18, 1.B1.4.19, 1.B1.5.40, .B1.5.43 and |.B1.5.46:
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Table 1.4. Snapshot of immigrant students [1/2]

[ Countries/economies with a mean score in mathematics or a share of immigrant students above the OECD average

[ ] Countries/economies with a mean score in mathematics or a share of immigrant students not significantly differentrom the OECD average

Countries/economies with a mean score in mathematics or a share of immigrant students belowthe OECD average

Score-point difference

inmathematics performance
associated with immigrantbackground

After accounting
for students
After accounting socio-economic status
Percentage Non-immigrant Second-generation First-generation for students and language
ofimmigrant students students immigrant students immigrant studenté | socio-economic status spoken at home
Mean score Mean score Mean score Score dif. Score dif.
OECD average 479 459 435 -15 5
Qatar 378 428 458 66 61
United Arab Emirates 390 466 489 88 88
Switzerland 528 477 472 -19 5
Canada* 497 517 499 16 15
Australia® 293 483 509 506 26 25
Singapore 286 568 608 591 15 19
New Zealand* 28.5 479 500 482 16 24
Austria 26.6 505 451 439 -25 5
Germany 25.8 495 457 398 -32 8
United States* 23.7 470 466 441 16 28
Sweden 213 499 449 423 -34 27
Belgium 205 504 452 439 -25 17
United Kingdom* 201 494 507 483 12 16
Ireland* 17.4 495 489 484 0 0
France 16.5 485 438 425 -17 -9
Norway 15.9 479 448 436 9 -1
Israel 15.1 467 468 410 1 1
Spain 15.1 481 459 433 7 -5
Netherlands* 13.6 508 460 431 -27 10
Greece 13.2 438 404 373 -13 -1
CostaRica 12.5 387 373 367 m m
Malta 11.9 469 451 484 6 5
Jordan 11.5 363 376 364 10 10
Portugal 11.3 477 461 434 -25 20
SaudiArabia 10.8 386 412 418 27 27
Denmark* 10.7 497 445 437 -28 21
Serbia 10.7 441 448 445 2 3
Italy 10.7 476 453 430 3 6
Slovenia 9.8 492 447 424 -29 -6
Croatia 838 466 451 459 -5 -1
Estonia 8.7 514 492 475 -20 18
Brunei Darussalam 79 439 475 505 47 40
Iceland 74 464 436 419 -15 -2
Kazakhstan 74 426 430 431 12 12
Chile 6.9 417 435 381 -18 -17
Finland 6.8 491 442 413 -42 29
Montenegro 6.2 407 417 402 -2 1
Argentina 53 380 375 365 4 11
Panama* 45 358 416 410 42 48
Dominican Republic 42 345 3N 332 -16 12
Czech Republic 4.1 489 484 443 -13 22

1. Second-generation immigrant students are those born in the country of assessment but whose parent(s) were bom in another country. 2. First-generation students immigrant students are
those born outside the country of assessment and whose parents were also born in another country. Notes: Values that are statistically significant are marked in bold (see Annex A3). *
Caution is required when interpreting estimates because one or more PISA sampling standards were not met (see Reader's Guide, Annexes A2 and A4). Countries and economies are
ranked in descending order of the percentage of immigrant students. Source: OECD, PISA 2022 Database, Tables 1.B1.7.1, 1.B1.7.17 and 1.B1.7.53.
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Table 1.4. Snapshot of immigrant students [2/2]

[ Countries/economies with a mean score in mathematics or a share of immigrant students above the OECD average
Countries/economies with a mean score in mathematics or a share of immigrant students not significantly differentrom the OECD average

Countries/economies with a mean score in mathematics or a share of immigrant students belowthe OECD average

Score-point difference

inmathematics performance
associated with immigrant background

After accounting
for students
After accounting socio-economic status
Percentage Non-immigrant Second-generation First-generation for students and language
ofimmigrant students students immigrant students immigrant studenté | socio-economic status spoken at home
% Mean score Mean score Mean score Score dif. Score dif.
Latvia* 33 484 491 496 3 8
Colombia 29 387 c 366 -22 -22
Thailand 25 397 364 366 -12 -10
Hungary 22 474 499 462 7 12
Paraguay 21 342 352 363 10 19
Philippines 20 359 218 319 -78 74
North Macedonia 20 393 341 366 -44 -39
Lithuania 18 477 453 479 -14 -5
Slovak Republic 18 467 459 454 -16 17
Moldova 18 416 418 378 -18 -17
Tiirkiye 1.7 455 c 410 -55 -44
Uruguay 16 411 c 425 -10 -7
Malaysia 15 411 387 c -15 -16
Mexico 15 398 352 325 -56 -52
Jamaica* 1.2 383 c c -38 -32
Peru 1.2 3% c 388 =31 -31
Poland 12 492 c 435 -45 -30
Georgia 1.1 396 341 374 -40 -32
Bulgaria 1.1 424 c 413 -34 -22
Albania 1.1 375 c c -52 -51
Uzbekistan 1.0 365 336 c -30 =31
Guatemala 0.8 350 c c -23 -21
Japan 0.7 537 c c -29 12
El Salvador 0.7 346 c c -29 -25
Morocco 0.7 367 c 324 -59 -58
Romania 0.6 431 c c -44 -33
Brazil 0.5 384 c c -46 =31
Indonesia 04 367 303 c 88 -89
Korea 04 529 c c c c
Cambodia 04 340 c c c c
Mongolia 04 427 c c c c
Viet Nam 0.1 47 c c c c
Macao (China) 60.3 543 558 564 26 25
Hong Kong (China)* 395 547 542 527 7 14
Cyprus 19.5 424 419 439 20 10
Baku (Azerbaijan) 44 404 399 385 -1 -10
Palestinian Authority 22 368 359 329 -32 -29
Kosovo 14 358 340 c -7 -17
Ukrainian regions (18 of 27) 0.9 439 c c -14 -18
Chinese Taipei 0.7 549 c c -56 -47

1. Second-generation immigrant students are those born in the country of assessment but whose parent(s) were born in another country. 2. First-generation students immigrant students are
those born outside the country of assessment and whose parents were also born in another country. Notes: Values that are statistically significant are marked in bold (see Annex A3). *
Caution is required when interpreting estimates because one or more PISA sampling standards were not met (see Reader's Guide, Annexes A2 and A4). Countries and economies are
ranked in descending order of the percentage of immigrant students. Source: OECD, PISA 2022 Database, Tables 1.B1.7.1, 1.B1.7.17 and 1.B1.7.53.

Data for all snapshot tables is available on line:

StatLink Si=r hitps://stat.link/d84fig
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Infographic 1. PI 22 key results [1/2]
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22 key results [2/2]
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What is PISA?

OECD’s Programme for International Student Assessment (PISA)

What should citizens 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 Programme for International Student Assessment (PISA) in 1997 and the first assessment was
conducted in 2000.

PISA is a triennial survey of 15-year-old students around the world that assesses the extent to which they have
acquired key knowledge and skills essential for full participation in social and economic life. PISA assessments do
not just ascertain whether students near the end of their compulsory education can reproduce what they have
learned; they also examine how well students can extrapolate from what they have learned and apply their knowledge
in unfamiliar settings, both in and outside of school.

While the eighth assessment was originally planned for 2021, the PISA Governing Board postponed the assessment
to 2022 because of the many difficulties education systems faced due to the COVID-19 pandemic.

What is unique about PISA?

PISA is unique because of its:

e policy orientation, which links data on student learning outcomes with data on students’ backgrounds and
attitudes towards learning, and with key aspects that shape their learning, in and outside of school; by doing
so, PISA can highlight differences in performance and identify the characteristics of students, schools and
education systems that perform well

e innovative concept of student competency, which refers to students’ capacity to apply their knowledge
and skills in key areas, and to analyse, reason and communicate effectively as they identify, interpret and
solve problems in a variety of situations

¢ relevance to lifelong learning, as PISA asks students to report on their motivation to learn, their beliefs
about themselves, and their learning strategies

e regularity, which enables countries to monitor their progress in meeting key learning objectives

e breadth of coverage, which, in PISA 2022, encompassed 37 OECD countries and 44 partner countries and
economies.

Which countries and economies participate in PISA?
PISA is used as an assessment tool in many regions around the world. It was implemented in 43 countries and

economies in the first assessment (32 in 2000 and 11 in 2002), 41 in the second assessment (2003), 57 in the third
assessment (2006), 75 in the fourth assessment (65 in 2009 and 10 in 2010), 65 in the fifth assessment (2012), 72

PISA 2022 RESULTS (VOLUME |) © OECD 2023



|39

in the sixth assessment (2015) and 79 in the seventh assessment (2018). In 2022, 81 countries and economies
participated in PISA.

Figure 1. Map of PISA countries and economies
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© OECD member countries . Partner countries and economies Countries and economies
© in PISA 2022 : in PISA 2022 in previous cycles
i Australia Lithuania i Albania Republic of Moldova Algeria
: Austria Mexico : Argentina Mongolia Azerbaijan
i Belgium Netherlands i Baku (Azerbaijan) Montenegro Beijing (China)
: Canada New Zealand i Brazil Morocco Belarus
i Chile Norway i Brunei Darussalam North Macedonia Bosnia and Herzegovina
i Colombia Poland i Bulgaria Palestinian Authority Guangdong (China)
i Costa Rica Portugal i Cambodia Panama Himachal Pradesh (India)
i Czech Republic Slovak Republic i Croatia Paraguay Jiangsu (China)
i Denmark Slovenia i Cyprus Peru Kyrgyzstan
: Estonia Spain i Dominican Republic Philippines Lebanon
: Finland Sweden : El Salvador Qatar Liechtenstein
i France Switzerland i Georgia Romania Luxembourg
i Germany Tarkiye i Guatemala Saudi Arabia Mauritius
: Greece United Kingdom i Hong Kong (China) Serbia Miranda (Venezuela)
i Hungary United States i Indonesia Singapore Russian Federation
: Iceland : Jamaica Chinese Taipei Shanghai (China)
i Ireland i Jordan Thailand Tamil Nadu (India)
: Israel i Kazakhstan Ukraine Trinidad and Tobago
: Italy : Kosovo United Arab Emirates Tunisia
i Japan i Macao (China) Uruguay Zhejiang (China)
i Korea i Malaysia Uzbekistan
i Latvia i Malta Viet Nam

First-time participants include Cambodia, El Salvador, Guatemala, Jamaica, Mongolia, the Palestinian Authority,
Paraguay and Uzbekistan, while Cambodia, Guatemala and Paraguay participated in the PISA for Development
programme. Chinese provinces/municipalities (Beijing, Shanghai, Jiangsu and Zhejiang) and Lebanon are
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participants in PISA 2022 but were unable to collect data because schools were closed during the intended data
collection period.

Key features of PISA 2022

The content

The PISA 2022 survey focused on mathematics, with reading, science and creative thinking as minor areas of
assessment. In each round of PISA, one subject is tested in detail, taking up nearly half of the total testing time. The
main subject in 2022 was mathematics, as it was in 2012 and 2003. Reading was the main subject in 2000, 2009
and 2018, science was the main subject in 2006 and 2015.

With this alternating schedule, a thorough analysis of achievement in each of the three core subjects is presented
every nine (or 10) years; and an analysis of trends is offered every three (or four) years. As this cycle was postponed
from 2021 to 2022 due to the COVID-19 pandemic, this cycle offers results one year later than previous cycles.

Creative thinking was assessed as an innovative domain for the first time in PISA 2022.

The PISA 2022 Assessment and Analytical Framework (OECD, 20231)) presents definitions and more detailed
descriptions of the subjects assessed in PISA 2022:

o Mathematics is defined as students’ capacity to reason mathematically and to formulate, employ and interpret
mathematics to solve problems in a variety of real-world contexts. It includes concepts, procedures, facts and
tools to describe, explain and predict phenomena. It helps individuals make well-founded judgements
and decisions, and become constructive, engaged and reflective 21st-century citizens.

e Reading is defined as students’ capacity to understand, use, evaluate, reflect on and engage with texts in
order to achieve one’s goals, develop one’s knowledge and potential, and participate in society.

e Science literacy is defined as students’ ability to engage with science-related issues, and with the ideas of
science, as a reflective citizen. A scientifically literate person is willing to engage in reasoned discourse about
science and technology, which requires the competencies to explain phenomena scientifically, evaluate and
design scientific enquiry, and interpret data and evidence scientifically.

o Creative thinking is defined as students’ ability to engage productively in the generation, evaluation and
improvement of ideas that can result in original and effective solutions, advances in knowledge and impactful
expressions of imagination.

PISA 2022 also included an assessment of young people’s financial literacy, which was optional for countries and
economies.

The students

Some 690 000 students took the assessment in 2022, representing about 29 million 15-year-olds in the schools of
the 81 countries and economies.

PISA students are aged between 15 years 3 months and 16 years 2 months at the time of the assessment, and they
have completed at least 6 years of formal schooling. Using this age across countries and over time allows PISA to
consistently compare the knowledge and skills of individuals born in the same year who are still in school at age 15,
despite the diversity of their education histories in and outside of school. They can be enrolled in any type of
institution, participate in full-time or part-time education, in academic or vocational programmes, and attend public or
private schools or foreign schools within the country.

The population of PISA-participating students is defined by the PISA Technical Standards as are the students who
are excluded from participating (see Annex A2). The overall exclusion rate within a country is required to be below
5% to ensure that, under reasonable assumptions, any distortions in national mean scores would remain within plus
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or minus five score points, i.e. typically within the order of magnitude of two standard errors of sampling. Exclusion
could take place either through the schools that participated or the students who participated within schools. There
are several reasons why a school or a student could be excluded from PISA. Schools might be excluded because
they are situated in remote regions and are inaccessible, because they are very small, or because of organisational
or operational factors that precluded participation. Students might be excluded because of intellectual disability or
limited proficiency in the language of the assessment.

The assessment

As was done in 2015 and 2018, computer-based tests were used in most countries and economies in PISA 2022,
with assessments lasting a total of two hours for each student. In mathematics and reading, a multi-stage adaptive
approach was applied in computer-based tests whereby students were assigned a block of test items based on their
performance in preceding blocks.

Test items were a mixture of multiple-choice questions and questions requiring students to construct their own
responses. The items were organised in groups based on a passage setting out a real-life situation. More than 15
hours of test items for reading, mathematics, science and creative thinking were covered, with different students
taking different combinations of test items.

There were six different kinds of test forms representing various combinations of two of the four domains (i.e. the
three core domains, plus the innovative domain). Typically, within each country/economy, 94% of students received
test forms covering 60 minutes of mathematics as the major domain, and another 60 minutes of one of the three
minor or innovative domains (reading, science or creative thinking). In addition, 6% of students received test forms
composed of two minor domains. Each test form was completed by enough students to allow for estimations of
proficiency and psychometric analyses of all items by students in each country/economy and in relevant subgroups
within a country/economy, such as boys and girls, or students from different social and economic backgrounds.

In addition, PISA 2022 retained a paper-based version of the assessment that included only trend items that had
been used in prior paper-based assessments. This paper-based assessment was implemented in four countries:
Cambodia, Guatemala, Paraguay and Viet Nam.

The assessment of financial literacy was offered again in PISA 2022 as an optional computer-based test. It was
based on a revised framework based on the PISA 2022 updated framework. The cognitive instruments included trend
items and a set of new interactive items that were developed specifically for PISA 2022.

The questionnaires

Students answered a background questionnaire, which took about 35 minutes to complete. The questionnaire sought
information about the students’ attitudes, dispositions and beliefs, their homes, and their school and learning
experiences. School principals completed a questionnaire that covered school management and organisation, and
the learning environment. Both students and schools responded to items in the Global Crises Module in their
respective questionnaires. These items aimed to elicit their perspectives on how learning was organised when
schools were closed because of the COVID-19 pandemic.

Some countries/economies also distributed additional questionnaires to elicit more information. These included: a
questionnaire for teachers asking about themselves and their teaching practices; and a questionnaire for parents
asking them to provide information about their perceptions of and involvement in their child’s school and learning.

Countries/economies could also choose to distribute two other optional questionnaires for students: a questionnaire
about students’ familiarity with computers and a questionnaire about students’ well-being. A financial literacy
questionnaire was also distributed to the students in the countries/economies that conducted the optional financial
literacy assessment.
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Where can you find the results?

The initial PISA 2022 results are released in five volumes:

Volume I: The State of Learning and Equity in Education (OECD, 20232)) presents two of the main
education outcomes: performance and equity. The volume examines countries’ and economies’ performance
in mathematics, reading and science and how performance has changed over time. In addition, equity in
education is analysed from the perspectives of inclusion and fairness, focusing on students’ gender, socio-
economic status and immigrant background.

Volume II: Learning During — and From — Disruption (OECD, 20233)) examines various student-, school-,
and system-level characteristics, and analyses how these are related to student outcomes, such as
performance, equity and student well-being. The volume also presents data on how learning was organised
when schools were closed because of COVID-19. These results can assist countries in building resilience in
their education systems, schools and students so they are all better able to withstand disruptions in teaching
and learning.

Volume IlIl (OECD, forthcomingys)) is on creative thinking. This volume examines students’ capacity to
generate original and diverse ideas in the 66 countries and economies that participated in the innovative
domain assessment for the PISA 2022 cycle. It explores how student performance and attitudes associated
with creative thinking vary across and within countries, and with different student- and school-level
characteristics. The chapter also offers an insight into students’ participation in creative activities, how
opportunities to engage in creative thinking vary across schools and socio-demographic factors, and how
these are associated with different student outcomes including well-being.

Volume IV (OECD, forthcomings) is on financial literacy. This volume examines 15-year-old students’
understanding about money matters in the 23 countries and economies that participated in this optional
assessment. The volume explores how the financial literacy of 15-year-old students is associated with their
competencies in other subjects and how it varies across socio-demographic factors. It also offers an overview
of students’ experiences with money, of their financial behavior and attitudes, and of exposure to financial
literacy in school.

Volume V (OECD, forthcominge) on students’ readiness for lifelong learning. This volume presents key
aspects of students’ preparedness to continue learning throughout their lives. These include students’
attitudes towards mathematics, their social and emotional skills, and their aspirations for future education and
a career.
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1 The state of learning and equity in
education in 2022

This chapter summarises the major findings of PISA 2022, whose main subject was
mathematics. It begins with countries’/economies’ performance results, and situates 2022
results against longer-term trends in PISA performance. The chapter discusses PISA’s
definition of equity in education from the perspective of inclusiveness and fairness; how
equitable education systems are in 2022; and how equity has evolved over the past decade,
highlighting countries that have successfully combined strong performance with fair and
inclusive systems. The chapter also comments on performance from the standpoint of
students’ gender and immigrant background.

For Australia, Canada, Denmark, Hong Kong (China), Ireland, Jamaica, Latvia, the Netherlands, New Zealand,
Panama, the United Kingdom and the United States, caution is required when interpreting estimates because one or
more PISA sampling standards were not met (see Reader’s Guide, Annexes A2 and A4).
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This is the first PISA assessment of 15-year-old students since the COVID-19 pandemic severely disrupted education
around the world.

How did countries/economies perform? Eighteen countries and economies scored above the OECD average in
PISA’s three core subjects of mathematics, reading and science (Australia*, Canada*, the Czech Republic,
Denmark®, Estonia, Finland, Hong Kong (China)*, Ireland*, Japan, Korea, Macao (China), New Zealand*, Poland,
Singapore, Sweden, Switzerland, Chinese Taipei and the United Kingdom™®).

In terms of top performance, Singapore, Macao (China), Chinese Taipei, Hong Kong (China)*, Japan and Korea (in
order of performance) outdid all other countries and economies in mathematics, which was the focus subject of PISA
2022. Reading performance was led by Singapore, Ireland*, Japan, Korea, Chinese Taipei, Estonia and Macao
(China) (in order of performance). In science, the highest-performing education systems are Singapore, Japan,
Macao (China), Canada*, Chinese Taipei, Korea, Estonia and Hong Kong (China)* (in order of performance).
Singapore scored significantly higher than all other countries/economies in mathematics (575 points), reading (543
points) and science (561 points).

The gap in performance between the highest- and lowest-performing countries is 153 score points in mathematics
among OECD countries and 238 points among all education systems that took part in PISA 2022. Within education
systems themselves, the score gap that separates the highest- and lowest-performing students (i.e. the difference
between the 90t and the 10 percentile of performance) is 235 points on average across OECD countries. At 137
points, the gap is smallest in the Dominican Republic and widest in Chinese Taipei at 294.

PISA 2022: an unprecedented performance drop

The PISA 2022 results are unprecedented. Mean performance in OECD countries fell by 15 points in mathematics
and by 10 score points in reading. This is roughly the same as half a year’s worth of learning in reading and three-
quarters of a school year in mathematics. In contrast, average performance in science did not alter significantly.

It is important to look at the context. In two decades of PISA tests, the OECD average score has never changed by
more than four points in mathematics or five points in reading between consecutive assessments. This is what makes
2022 PISA results so unique. The dramatic fall in performance suggests a negative shock affecting many countries
at the same time COVID-19 would appear to be an obvious factor.

However, take a closer look at the data. Trend analysis of PISA results before 2018 reveal that performance in
reading and science began to decline well before the pandemic. In these subjects, performance peaked in 2012 and
2009, respectively, before dipping. This indicates that longer-term issues are also at play.

It is worth mentioning that some countries are bucking the trend of long-term decline: Colombia, Macao (China), Peru
and Qatar improved in all three subjects on average since they began to take part in PISA. In many other
countries/economies, student performance has remained stable over time.

A level playing field for all students: inclusive and fair learning

PISA 2022 is about much more than educational excellence. It is also about equity in education, namely, that all
students, regardless of background, are given a fair chance to reach their full potential.

In a highly inclusive education system all students can access good-quality education and achieve at least the
baseline level of skills in mathematics, reading and science. How many 15-year-olds reached at least PISA’s basic
proficiency level in these subjects (Level 2)? Across OECD countries, an average of 69% of students have at least
basic proficiency in math as well as about 75% of students in reading and science — 61% of students reached basic
proficiency in all three core subjects. If 15-year-olds who are not covered by the PISA sample (e.g. because they
were not enrolled in school or were held back before Grade 7) are included, an average of 55% of 15-year-olds
achieved baseline proficiency in all three core PISA subjects in OECD countries.
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The fairness of an education system lies in the extent to which students, irrespective of their backgrounds, have an
equal opportunity to reach their full potential. Because the focus subject of PISA 2022 is mathematics, it measures
fairness by the difference in students’ mathematics performance that can be explained by their socio-economic
status. Fairness can also be captured by looking at gender or immigration gaps in performance.

PISA 2022 finds that the country or economy students are educated in makes a difference in how they perform.
Some 31% of differences in student performance are due to differences in countries’ education systems — mainly in
how they are organised, financed and use their resources.

Analysis consistently shows that advantaged students performed better than their disadvantaged peers in all
countries/economies in 2022. However, some systems are doing a better job at supporting widespread student
success. For example, disadvantaged students in Macao (China) outperformed even the most advantaged students
in many other PISA-participating countries and economies.

Per capita GDP gives a rough sense of the magnitude of financing education systems can call upon: Some 62% of
the difference in countries’’economies’ mean scores is related to per capita GDP (47% in OECD countries). Even
more pertinently, spending per student accounts for 54% of the gap in mean performance between
countries/economies (51% in OECD countries).

As spending per student increases, so does a country’s mean performance. But only up to a point. Above USD 75
000 per student, the two begin to decouple. Top-performing countries and economies in PISA 2022 differ markedly
in their spending per student. What an education system does with its money is important.

Student socio-economic background and performance

Turning to the students themselves, what insights has PISA 2022 revealed about their backgrounds that can explain
their performances? First off, socio-economically advantaged students scored 93 points more in mathematics than
their disadvantaged peers on average across OECD countries. The performance gap related to students’ socio-
economic status is widest in Romania and the Slovak Republic, followed by Hungary, Israel and Chinese Taipei.

Disadvantaged students in OECD countries are seven times more likely on average than advantaged students to not
achieve basic mathematics proficiency. The same is true for science. When it comes to reading, the odds of low
performance are more than five times higher for disadvantaged students than their advantaged peers.

Countries and economies have their work cut out in assisting students from disadvantaged backgrounds to excel
academically. A close examination of academically resilient students, who are high-performing despite their
disadvantages, could provide valuable insights. On average across OECD countries, 10% of disadvantaged students
scored in the top quarter of mathematics performance in their own countries in PISA 2022, and 11% in reading and
science. Uzbekistan, Cambodia and Kosovo have the highest shares of academically resilient students.

The long view

If we look at the relationship between students’ socio-economic profiles and their PISA performance from a decade
ago, we see something interesting: the share of disadvantaged low performers was more or less the same between
2012 and 2018, on average across OECD countries, but shot up by nine percentage points between 2018 and 2022.

Trend analysis shows that the socio-economic gap in student performance widened very little over the last decade
on average in the OECD zone. However, in eight countries/economies the gap has grown — seven of which are
European (Estonia, Finland, the Netherlands*, Norway, Romania, Sweden and Switzerland; the non-European
economy is Macao [China]).
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What is widening the performance gap in these systems that is attributable to students’ socio-economic
backgrounds? It is not an improvement in advantaged students’ performance but, rather, a decline in the performance
of their less privileged counterparts.

Gender and immigrant background

Regarding gender, boys outperformed girls in mathematics by nine score points in PISA 2022 but girls surpassed
boys in reading by 24 score points on average across OECD countries.

The gender gap in mathematics performance did not change between 2018 and 2022 in most countries/economies,
typically because performance declined for both boys and girls.

Turning to students’ immigrant background, PISA 2022 reveals interesting insights in its relationship with
performance. At first glance, non-immigrant students tended to outperform immigrant students in all PISA subjects
in most (but not all) countries. But students with an immigrant background are typically not as well-off as their non-
immigrant peers — the share of disadvantaged students is almost 37% among immigrant students compared to 22%
among non-immigrant students on average across OECD countries. And, an average of 52% of immigrant students
communicate in a language at home that differs from the language of the PISA assessment in OECD countries. This
is the case for only 4% of non-immigrant students.

However, when results are compared between immigrant and non-immigrant students of similar socio-economic and
language background, it turns out that immigrant students outperform non-immigrant students in more
countries/economies than where the opposite is true (that is, in countries/economies where at least 5% of the student
population has an immigrant background). If policy compensates for immigrant students’ disadvantage and language
barriers (for example, by targeting educational resources to socio-economically disadvantaged immigrant students),
countries/economies can significantly boost the performance of their immigrant students.

Education systems that combine strong performance with equity in education

Countries and economies can learn from solidly performing education systems that have high levels of inclusion and
fairness, such as in Canada*, Denmark*, Finland, Hong Kong (China)*, Ireland*, Japan, Korea, Latvia*, Macao
(China) and the United Kingdom®*.

In all these countries/economies, the strength of the relationship between student socio-economic status and
performance is weaker than the OECD average, meaning these systems have high fairness by socio-economic
status. They are also highly inclusive in that their percentages of 15-year-olds reaching at least basic proficiency in
mathematics, reading and science are above the OECD average. Furthermore, average mathematics, reading and
science scores in all these countries are higher than the OECD average (except for Latvia* where the mean score in
reading is not statistically significantly different from the OECD average).

Hong Kong (China)* and Macao (China) are particularly remarkable in being able to significantly overcome their
students' socio-economic backgrounds to achieve very high levels of performance.

Volume Il discusses resilient education systems and how they preserved equitable learning and students’ well-being
during the difficult years of the pandemic. PISA 2022 has found several features resilient systems have in common.
These include shorter periods of school closure; fewer obstacles to remote learning; keeping schools safe; ensuring
greater discipline; keeping parents involved in students’ learning; tracking students later; reducing grade repetition;
providing good-quality education staff and materials; encouraging peer-to-peer tutoring; and combining school
autonomy with quality-assurance mechanisms.
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Student performance and equity in education as covered in this volume

The first of five volumes reporting the main results of PISA 2022, this volume covers how students performed, and
how fair and inclusive education systems in PISA-participating countries and economies are. The success of an
education system is based on several key education outcomes. This volume focuses on two of these outcomes —
performance and equity — and reports on whether education systems were able to combine high levels of student
performance with equity in education. Figure I.1.1 summarises how student performance is covered in this volume
and Figure 1.1.2 summarises how equity in education is covered. As in previous PISA assessments, results from
PISA 2022 show that strong performance and greater equity in education are not mutually exclusive. Successful
education systems that achieve excellence and equity continue to be found in PISA 2022 despite the challenges that
the COVID-19 pandemic brought to education all over the world.

Figure 1.1.1. Student performance as covered in this volume
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Figure 1.1.2. Equity in education as covered in this volume
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Z How did countries perform in PISA?

This chapter compares students’ mean scores and the variation in their performance in
mathematics, reading and science across the countries and economies that participated in
the PISA 2022 assessment.

For Netherlands, Newfoundland and Labrador, Alberta, Hong Kong (China), Manitoba, United States, Latvia,
Scotland, Quebec, New Zealand, United Kingdom, Northern Ireland, England, Wales, Denmark, Ontario, Panama,
Nova Scotia, Australia, British Columbia, Ireland, Jamaica and Canada, caution is required when interpreting
estimates because one or more PISA sampling standards were not met (see Reader’s Guide, Annexes A2 and A4).
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What the data tell us

e Singapore scored significantly higher, on average, than all other countries and economies that participated
in PISA 2022 in mathematics (575 points), reading (543 points) and science (561 points).

¢ In mathematics, six East Asian education systems (Hong Kong [China]*, Japan, Korea, Macao [China],
Singapore and Chinese Taipei) outperformed all other countries and economies. In reading, behind top-
performing education system Singapore, Ireland* performed as well as Estonia, Japan, Korea and Chinese
Taipei and better than 75 other countries and economies. In science, the highest performing countries are
the same six East Asian countries/economies, Canada* and Estonia.

e The gap in performance between the highest- and lowest-performing countries is 153 score points in
mathematics among OECD countries and 238 points among all education systems that took part in PISA
2022.

e The gap between the 90™ percentile of mathematics performance (the score above which only 10% of
students scored) and the 10" percentile of performance (the score below which only 10% of students
scored) is more than 135 score points in all countries and economies. On average across OECD countries,
235 score points separate these extremes.

PISA measures student performance as the extent to which 15-year-old students near the end of their compulsory
education have acquired the knowledge and skills that are essential for full participation in modern societies,
particularly in the core domains of reading, mathematics, and science.

This chapter examines student performance in PISA 2022. In its first section, the chapter reports the average
performance in mathematics, reading and science for each country and economy, comparing it to other countries
and economies, and to the average performance across OECD countries. The second section examines variation in
performance within and between countries and economies; for example, it shows how large the score gap that
separates the highest-performing and lowest-performing students within each country and economy is. It also
examines how variation in performance is related to the average performance across PISA-participating countries
and economies. A student performance ranking among all countries and economies that took part in PISA 2022 is
provided in the third section.

Trends in student performance over time are considered in Chapters 5 and 6 of this report. For short-term changes
between PISA 2018 and 2022, see Chapter 5; for long-term trajectories in student performance over countries’ entire
participation in PISA, see Chapter 6.

Average performance in mathematics, reading and science

In PISA 2022, the mean mathematics score among OECD countries is 472 points; the mean score in reading is 476
points; and the mean score in science is 485 points. Singapore scored significantly higher than all other
countries/economies that participated in PISA 2022 in mathematics (575 points), reading (543 points) and science
(561 points).

Table 1.2.1, Table |.2.2 and Table 1.2.3 show each country’s/economy’s mean score and indicate pairs of
countries/economies where the differences between the means are statistically significant’. For each
country/economy shown in the middle column, the countries/economies whose mean scores are not statistically
significantly different are listed in the right column. In these tables, countries and economies are divided into three
broad groups: those whose mean scores are statistically around the OECD mean (highlighted in light grey); those
whose mean scores are above the OECD mean (highlighted in blue); and those whose mean scores are below the
OECD mean (highlighted in dark grey).
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In mathematics, six East Asian education systems (Hong Kong [China]*, Japan, Korea, Macao [China], Singapore
and Chinese Taipei) outperformed all other countries and economies (Table |.2.1). Another 17 countries also
performed above the OECD average in mathematics, ranging from Estonia (mean score of 510 points) to New
Zealand* (mean score of 479 points).

In reading, behind the top-performing education system (Singapore), Ireland* performed as well as Estonia, Japan,
Korea and Chinese Taipei; and outperformed all other countries/economies (Table 1.2.1). In addition to those six
countries and economies, another 14 education systems performed above the OECD average in reading, ranging
from Macao (China) (mean score of 510) to Italy (mean score of 482 points).

All countries and economies that performed above the OECD average in mathematics also performed above the
OECD average in reading, except for Austria, Belgium, Latvia*, the Netherlands* and Slovenia. Similarly, all countries
and economies that performed above the OECD average in reading also performed above the OECD average in
mathematics, except for Italy and the United States*.

In science, the highest-performing education systems are Canada®*, Estonia, Hong Kong (China)*, Japan, Korea,
Macao (China), Singapore and Chinese Taipei (Table 1.2.2). Finland performed as well as Canada* in science. In
addition to these nine countries and economies, another 15 education systems also performed above the OECD
average in science, ranging from Australia* (mean score of 507 points) to Belgium (mean score of 491 points).

All countries and economies that performed above the OECD average in science also performed above the OECD
average in mathematics and reading, except for six countries/economies. Austria, Belgium, Latvia* and Slovenia
performed above the OECD average in science and mathematics but not in reading; United States performed above
the OECD average in science and reading but not in mathematics; and Germany performed above the OECD
average in science but not in mathematics or reading. In both of these subjects, Germany’s mean score is not
statistically significantly different from the OECD average.

Eighteen countries and economies performed above the OECD average in mathematics, reading and science
(Australia*, Canada*, the Czech Republic, Denmark*, Estonia, Finland, Hong Kong [China]*, Ireland*, Japan, Korea,
Macao [China], New Zealand*, Poland, Singapore, Sweden, Switzerland, Chinese Taipei and the United Kingdom®).

The gap in performance between the highest- and lowest-performing countries is 153 score points in mathematics
among OECD countries and 238 points among all education systems that took part in PISA 2022. In reading, the
gap in performance between the highest- and lowest-performing countries is 107 score points among OECD
countries and 214 points among all education systems that took part in PISA 2022. In science, the gap in performance
between the highest- and lowest-performing countries is 137 score points among OECD countries and 214 points
among all education systems that took part in PISA 2022.
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Table 1.2.1. Comparing countries’ and economies’ performance in mathematics [1/2]

Statistically significantlyabove the OECD average
Not statistically significantly different from the OECD average
Statistically significantlybelow the OECD average
Comparison Countries and economies whose mean score is not statistically significantly different
-+ | countryleconomy from the comparison country’sleconomy’s score
575 | Singapore
552 | Macao (China) Chinese Taipei
547 | Chinese Taipei Macao (China), Hong Kong (China)*
540 | Hong Kong (China)* Chinese Taipei, Japan
536 | Japan Hong Kong (China)* Korea
527 | Korea Japan
510 | Estonia Switzerland
508 | Switzerland Estonia
497 | Canada* Netherlands*
493 | Netherlands* Canada*, Ireland*, Belgium, Denmark*, United Kingdom*, Poland, Austria, Australia®, Czech Republic
492 | Ireland* Netherlands*, Belgium, Denmark®, United Kingdom*, Poland, Austria, Australia®, Czech Republic
489 | Belgium Netherlands*, Ireland*, Denmark*, United Kingdom*, Poland, Austria, Australia*, Czech Republic, Slovenia, Finland
489 | Denmark* Netherlands*, Ireland*, Belgium, United Kingdom*, Poland, Austria, Australia*, Czech Republic, Finland
489 | United Kingdom* Netherlands*, Ireland*, Belgium, Denmark®, Poland, Austria, Australia®, Czech Republic, Slovenia, Finland, Latvia*
489 | Poland Netherlands*, Ireland*, Belgium, Denmark®, United Kingdom*, Austria, Australia®, Czech Republic, Slovenia, Finland, Latvia*
487 | Austria Netherlands*, Ireland*, Belgium, Denmark*, United Kingdom*, Poland, Australia*, Czech Republic, Slovenia, Finland, Latvia*, Sweden
487 | Australia* Netherlands*, Ireland*, Belgium, Denmark®, United Kingdom*, Poland, Austria, Czech Republic, Slovenia, Finland, Latvia®, Sweden
487 | Czech Republic Netherlands?, Ireland*, Belgium, Denmark®, United Kingdom*, Poland, Austria, Australia®, Slovenia, Finland, Latvia®, Sweden
485 | Slovenia Belgium, United Kingdom*, Poland, Austria, Australia®, Czech Republic, Finland, Latvia*, Sweden
484 | Finland Belgium, Denmark*, United Kingdom*, Poland, Austria, Australia*, Czech Republic, Slovenia, Latvia*, Sweden, New Zealand*
483 | Latvia* United Kingdom*, Poland, Austria, Australia®, Czech Republic, Slovenia, Finland, Sweden, New Zealand*
482 | Sweden Austria, Australia®, Czech Republic, Slovenia, Finland, Latvia*, New Zealand*, Germany
479 | New Zealand* Finland, Latvia*, Sweden, Lithuania, Germany, France
475 | Lithuania New Zealand*, Germany, France, Spain, Hungary, Portugal, Italy, Viet Nam
475 | Germany Sweden, New Zealand*, Lithuania, France, Spain, Hungary, Portugal, Italy, Viet Nam, Norway
474 | France New Zealand*, Lithuania, Germany, Spain, Hungary, Portugal, Italy, Viet Nam, Norway, United States*
473 | Spain Lithuania, Germany, France, Hungary, Portugal, Italy, Viet Nam, Norway, United States®
473 | Hungary Lithuania, Germany, France, Spain, Portugal, Italy, Viet Nam, Norway, United States*
472 | Portugal Lithuania, Germany, France, Spain, Hungary, Italy, Viet Nam, Norway, United States*
471 | Italy Lithuania, Germany, France, Spain, Hungary, Portugal, Viet Nam, Norway, Malta, United States*, Slovak Republic
469 | Viet Nam Lithuania, Germany, France, Spain, Hungary, Portugal, Italy, Norway, Malta, United States*, Slovak Republic, Croatia
468 | Norway Germany, France, Spain, Hungary, Portugal, Italy, Viet Nam, Malta, United States*, Slovak Republic, Croatia
466 | Malta Italy, Viet Nam, Norway, United States*, Slovak Republic, Croatia
465 | United States* France, Spain, Hungary, Portugal, Italy, Viet Nam, Norway, Malta, Slovak Republic, Croatia, Iceland, Israel
464 | Slovak Republic Italy, Viet Nam, Norway, Malta, United States*, Croatia, Iceland, Israel
463 | Croatia Viet Nam, Norway, Malta, United States*, Slovak Republic, Iceland, Israel
459 |Iceland United States*, Slovak Republic, Croatia, Israel
458 | Israel United States®, Slovak Republic, Croatia, Iceland, Tirkiye
453 | Tiirkiye Israel
442 | Brunei Darussalam Ukrainian regions (18 of 27), Serbia
441 | Ukrainian regions (18 of 27) | Brunei Darussalam, Serbia
440 | Serbia Brunei Darussalam, Ukrainian regions (18 of 27)
431 | United Arab Emirates Greece, Romania
430 | Greece United Arab Emirates, Romania, Kazakhstan, Mongolia
428 | Romania United Arab Emirates, Greece, Kazakhstan, Mongolia
425 | Kazakhstan Greece, Romania, Mongolia
425 | Mongolia Greece, Romania, Kazakhstan, Bulgaria
418 | Cyprus Bulgaria, Moldova
417 | Bulgaria Mongolia, Cyprus, Moldova, Qatar, Chile
414 | Moldova Cyprus, Bulgaria, Qatar, Chile, Uruguay, Malaysia
414 | Qatar Bulgaria, Moldova, Chile
412 | Chile Bulgaria, Moldova, Qatar, Uruguay, Malaysia
409 | Uruguay Moldova, Chile, Malaysia, Montenegro

Countries and economies are ranked in descending order of the mean performance in mathematics.
Source: OECD, PISA 2022 Database, Table 1.B1.2.1.
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Statistically significantlyabove the OECD average
Not statistically significantly different from the OECD average
Statistically significantlybelow the OECD average
Comparison Countries and economies whose mean score is not statistically significantly different
-1 | countryleconomy from the comparison country’s/economy’s score
409 | Malaysia Moldova, Chile, Uruguay, Montenegro
406 | Montenegro Uruguay, Malaysia
397 | Baku (Azerbaijan) Mexico, Thailand, Peru
395 | Mexico Baku (Azerbaijan), Thailand, Peru, Georgia
394 | Thailand Baku (Azerbaijan), Mexico, Peru, Georgia, Saudi Arabia, North Macedonia
391 | Peru Baku (Azerbaijan), Mexico, Thailand, Georgia, Saudi Arabia, North Macedonia
390 | Georgia Mexico, Thailand, Peru, Saudi Arabia, North Macedonia, Costa Rica, Colombia
389 | Saudi Arabia Thailand, Peru, Georgia, North Macedonia, Costa Rica, Colombia
389 | North Macedonia Thailand, Peru, Georgia, Saudi Arabia, Costa Rica, Colombia
385 | CostaRica Georgia, Saudi Arabia, North Macedonia, Colombia, Jamaica*
383 | Colombia Georgia, Saudi Arabia, North Macedonia, Costa Rica, Brazil, Argentina, Jamaica*
379 | Brazil Colombia, Argentina, Jamaica*
378 | Argentina Colombia, Brazil, Jamaica*
377 | Jamaica* Costa Rica, Colombia, Brazil, Argentina
368 | Albania Palestinian Authority, Indonesia, Morocco, Uzbekistan
366 | Palestinian Authority Albania, Indonesia, Morocco, Uzbekistan, Jordan
366 | Indonesia Albania, Palestinian Authority, Morocco, Uzbekistan, Jordan
365 | Morocco Albania, Palestinian Authority, Indonesia, Uzbekistan, Jordan, Panama*
364 | Uzbekistan Albania, Palestinian Authority, Indonesia, Morocco, Jordan
361 | Jordan Palestinian Authority, Indonesia, Morocco, Uzbekistan, Panama*
357 | Panama* Morocco, Jordan, Kosovo, Philippines
355 | Kosovo Panama’, Philippines
355 | Philippines Panama*, Kosovo
344 | Guatemala El Salvador, Dominican Republic
343 | El Salvador Guatemala, Dominican Republic
339 | Dominican Republic Guatemala, El Salvador, Paraguay, Cambodia
338 | Paraguay Dominican Republic, Cambodia
336 | Cambodia Dominican Republic, Paraguay

Countries and economies are ranked in descending order of the mean performance in mathematics.
Source: OECD, PISA 2022 Database, Table 1.B1.2.1.

PISA 2022 RESULTS (VOLUME |) © OECD 2023



54 |

Table 1.2.2. Comparing countries’ and economies’ performance in reading [1/2]

Statistically significantlyabove the OECD average
Not statistically significantly different from the OECD average
Statistically significantlybelow the OECD average

Mean
score

Comparison

Countries and economies whose mean score is not statistically significantly different

country/economy from the comparison country’s/economy’s score
543 | Singapore
516 | Ireland* Japan, Korea, Chinese Taipei, Estonia
516 | Japan Ireland*, Korea, Chinese Taipei, Estonia, Macao (China)
515 | Korea Ireland*, Japan, Chinese Taipei, Estonia, Macao (China)
515 | Chinese Taipei Ireland*, Japan, Korea, Estonia, Macao (China)
511 | Estonia Ireland*, Japan, Korea, Chinese Taipei, Macao (China), Canada*, United States*
510 | Macao (China) Japan, Korea, Chinese Taipei, Estonia, Canada*, United States*
507 | Canada® Estonia, Macao (China), United States*
504 | United States* Estonia, Macao (China), Canada®, New Zealand*, Hong Kong (China)*, Australia*, United Kingdom*
501 | New Zealand* United States*, Hong Kong (China)* Australia*
500 | Hong Kong (China)* United States*, New Zealand*, Australia*, United Kingdom*
498 | Australia* United States*, New Zealand*, Hong Kong (China)* United Kingdom*
494 | United Kingdom* United States*, Hong Kong (China)* Australia*, Finland, Denmark*, Poland, Czech Republic
490 | Finland United Kingdom*, Denmark*, Poland, Czech Republic, Sweden
489 | Denmark* United Kingdom*, Finland, Poland, Czech Republic, Sweden, Switzerland, Italy
489 | Poland United Kingdom*, Finland, Denmark*, Czech Republic, Sweden, Switzerland, ltaly
489 | Czech Republic United Kingdom*, Finland, Denmark*, Poland, Sweden, Switzerland
487 | Sweden Finland, Denmark*, Poland, Czech Republic, Switzerland, Ital y, Austria, Germany
483 | Switzerland Denmark®, Poland, Czech Republic, Sweden, Italy, Austria, Germany, Belgium, Portugal
482 | ltaly Denmark®, Poland, Sweden, Switzerland, Austria, Germany, Belgium, Portugal, Norway, Croatia, Latvia*, France, Israel
480 | Austria Sweden, Switzerland, Italy, Germany, Belgium, Portugal, Norway, Croatia, Latvia*, Spain, France, Israel, Hungary
480 | Germany Sweden, Switzerland, Italy, Austria, Belgium, Portugal, Norway, Croatia, Latvia*, Spain, France, Israel, Hungary, Lithuania
479 | Belgium Switzerland, Italy, Austria, Germany, Portugal, Norway, Croatia, Latvia®, Spain, France, Israel, Hungary
477 | Portugal Switzerland, Italy, Austria, Germany, Belgium, Norway, Croatia, Latvia*, Spain, France, Israel, Hungary, Lithuania
477 | Norway Italy, Austria, Germany, Belgium, Portugal, Croatia, Latvia®, Spain, France, Israel, Hungary, Lithuania
475 | Croatia Italy, Austria, Germany, Belgium, Portugal, Norway, Latvia*, Spain, France, Israel, Hungary, Lithuania
475 | Latvia* Italy, Austria, Germany, Belgium, Portugal, Norway, Croatia, Spain, France, Israel, Hungary, Lithuania
474 | Spain Austria, Germany, Belgium, Portugal, Norway, Croatia, Latvia*, France, Israel, Hungary, Lithuania
474 | France Italy, Austria, Germany, Belgium, Portugal, Norway, Croatia, Latvia*, Spain, Israel, Hungary, Lithuania, Slovenia
474 | Israel Italy, Austria, Germany, Belgium, Portugal, Norway, Croatia, Latvia*, Spain, France, Hungary, Lithuania, Slovenia
473 | Hungary Austria, Germany, Belgium, Portugal, Norway, Croatia, Latvia*, Spain, France, Israel, Lithuania, Slovenia
472 | Lithuania Germany, Portugal, Norway, Croatia, Latvia*, Spain, France, Israel, Hungary, Slovenia
469 | Slovenia France, Israel, Hungary, Lithuania, Viet Nam**
462 | Viet Nam** Slovenia, Netherlands*, Tirkiye
459 | Netherlands* Viet Nam**, Tirkiye
456 | Tiirkiye Viet Nam**, Netherlands*
448 | Chile Slovak Republic, Malta
447 | Slovak Republic Chile, Malta, Serbia
445 | Malta Chile, Slovak Republic, Serbia
440 | Serbia Slovak Republic, Malta, Greece, Iceland
438 | Greece Serbia, Iceland
436 | Iceland Serbia, Greece, Uruguay, Romania, Ukrainian regions (18 of 27)
430 | Uruguay Iceland, Brunei Darussalam, Romania, Ukrainian regions (18 of 27)
429 | Brunei Darussalam Uruguay, Romania, Ukrainian regions (18 of 27)
428 | Romania Iceland, Uruguay, Brunei Darussalam, Ukrainian regions (18 of 27)
428 | Ukrainian regions (18 of 27) | Iceland, Uruguay, Brunei Darussalam, Romania
419 | Qatar United Arab Emirates, Mexico, Costa Rica
417 | United Arab Emirates Qatar, Mexico, Costa Rica, Jamaica*
415 | Mexico Qatar, United Arab Emirates, Costa Rica, Moldova, Brazil, Jamaica*, Colombia, Peru
415 | CostaRica Qatar, United Arab Emirates, Mexico, Moldova, Brazil, Jamaica*, Colombia, Peru
411 | Moldova Mexico, Costa Rica, Brazil, Jamaica*, Colombia, Peru, Bulgaria
410 | Brazil Mexico, Costa Rica, Moldova, Jamaica*, Colombia, Peru, Bulgaria

** Caution is required when comparing estimates based on PISA 2022 with other countries/economies as a strong linkage to the international PISA reading scale could not be

established (see Reader's Guide and Annex A4).
Countries and economies are ranked in descending order of the mean performance in reading.
Source: OECD, PISA 2022 Database, Table 1.B1.2.2.
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Comparison Countries and economies whose mean score is not statistically significantly different
-1 | countryleconomy from the comparison country’sleconomy’s score
410 | Jamaica* United Arab Emirates, Mexico, Costa Rica, Moldova, Brazil, Colombia, Peru, Montenegro, Bulgaria, Argentina
409 | Colombia Mexico, Costa Rica, Moldova, Brazil, Jamaica*, Peru, Montenegro, Bulgaria, Argentina
408 | Peru Mexico, Costa Rica, Moldova, Brazil, Jamaica*, Colombia, Montenegro, Bulgaria
405 | Montenegro Jamaica*, Colombia, Peru, Bulgaria, Argentina
404 | Bulgaria Moldova, Brazil, Jamaica*, Colombia, Peru, Montenegro, Argentina
401 | Argentina Jamaica*, Colombia, Montenegro, Bulgaria
392 | Panama* Malaysia, Kazakhstan
388 | Malaysia Panama*, Kazakhstan, Saudi Arabia
386 | Kazakhstan Panama’*, Malaysia, Saudi Arabia
383 | Saudi Arabia Malaysia, Kazakhstan, Cyprus, Thailand, Mongolia
381 | Cyprus Saudi Arabia, Thailand, Mongolia
379 | Thailand Saudi Arabia, Cyprus, Mongolia, Guatemala, Georgia, Paraguay
378 | Mongolia Saudi Arabia, Cyprus, Thailand, Guatemala, Georgia, Paraguay
374 | Guatemala Thailand, Mongolia, Georgia, Paraguay
374 | Georgia Thailand, Mongolia, Guatemala, Paraguay
373 | Paraguay Thailand, Mongolia, Guatemala, Georgia
365 | Baku (Azerbaijan) El Salvador, Indonesia
365 | El Salvador Baku (Azerbaijan), Indonesia, Albania
359 | Indonesia Baku (Azerbaijan), El Salvador, North Macedonia, Albania, Dominican Republic
359 | North Macedonia Indonesia, Albania
358 | Albania El Salvador, Indonesia, North Macedonia
351 | Dominican Republic Indonesia, Palestinian Authority, Philippines
349 | Palestinian Authority Dominican Republic, Philippines
347 | Philippines Dominican Republic, Palestinian Authority, Kosovo, Jordan, Morocco
342 | Kosovo Philippines, Jordan, Morocco
342 | Jordan Philippines, Kosovo, Morocco
339 | Morocco Philippines, Kosovo, Jordan, Uzbekistan
336 | Uzbekistan Morocco
329 | Cambodia

** Caution is required when comparing estimates based on PISA 2022 with other countries/economies as a strong linkage to the international PISA reading scale could not be
established (see Reader's Guide and Annex A4).

Countries and economies are ranked in descending order of the mean performance in reading.
Source: OECD, PISA 2022 Database, Table 1.B1.2.2.
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Table 1.2.3. Comparing countries’ and economies’ performance in science [1/2]

Statistically significantlyabove the OECD average
Not statistically significantly different from the OECD average
Statistically significantlybelow the OECD average
Comparison Countries and economies whose mean score is not statistically significantly different
- (- | countryleconomy from the comparison country’sleconomy’s score
561 | Singapore
547 | Japan Macao (China)
543 | Macao (China) Japan, Chinese Taipei
537 | Chinese Taipei Macao (China), Korea
528 | Korea Chinese Taipei, Estonia, Hong Kong (China)*
526 | Estonia Korea, Hong Kong (China)*
520 | Hong Kong (China)* Korea, Estonia, Canada*
515 | Canada® Hong Kong (China)* Finland
511 | Finland Canada*, Australia*
507 | Australia* Finland, New Zealand*, Ireland*, Switzerland, United States*
504 | New Zealand* Australia*, Ireland*, Switzerland, Slovenia, United Kingdom*, United States*, Poland
504 | Ireland* Australia*, New Zealand*, Switzerland, Slovenia, United Kingdom*, United States*, Poland, Czech Republic
503 | Switzerland Australia*, New Zealand*, Ireland*, Slovenia, United Kingdom*, United States*, Poland, Czech Republic
500 | Slovenia New Zealand*, Ireland*, Switzerland, United Kingdom*, United States*, Poland, Czech Republic
500 | United Kingdom* New Zealand*, Ireland*, Switzerland, Slovenia, United States*, Poland, Czech Republic, Latvia*, Denmark*, Sweden, Germany
499 | United States* Australia*, New Zealand*, Ireland*, Switzerland, Slovenia, United Kingdom*, Poland, Czech Republic, Latvia*, Denmark*, Sweden, Germany, Austria,
Belgium, Netherlands®
499 | Poland New Zealand*, Ireland*, Switzerland, Slovenia, United Kingdom*, United States*, Czech Republic, Latvia*, Denmark*, Sweden, Germany
498 | Czech Republic Ireland*, Switzerland, Slovenia, United Kingdom*, United States*, Poland, Latvia*, Denmark*, Sweden, German y, Austria
494 | Latvia* United Kingdom*, United States*, Poland, Czech Republic, Denmark®, Sweden, Germany, Austria, Belgium, Netherlands*, France
494 | Denmark* United Kingdom*, United States*, Poland, Czech Republic, Latvia*, Sweden, German y, Austria, Belgium, Netherlands*, France
494 | Sweden United Kingdom*, United States*, Poland, Czech Republic, Latvia*, Denmark®, German y, Austria, Belgium, Netherlands*, France
492 | Germany United Kingdom*, United States*, Poland, Czech Republic, Latvia*, Denmark®, Sweden, Austria, Belgium, Netherlands*, France, Hungary, Lithuania,
Portugal
491 | Austria United States*, Czech Republic, Latvia*, Denmark*, Sweden, Germany, Belgium, Netherlands*, France, Hungary, Lithuania, Portugal
491 | Belgium United States*, Latvia*, Denmark®, Sweden, Germany, Austria, Netherlands*, France, Hungary, Lithuania, Portugal
488 | Netherlands* United States*, Latvia®, Denmark®, Sweden, Germany, Austria, Belgium, France, Hungary, Spain, Lithuania, Portugal, Croatia
487 | France Latvia*, Denmark*, Sweden, Germany, Austria, Belgium, Netherlands®, Hungary, Spain, Lithuania, Portugal, Croatia
486 | Hungary Germany, Austria, Belgium, Netherlands*, France, Spain, Lithuania, Portugal, Croatia
485 | Spain Netherlands*, France, Hungary, Lithuania, Portugal, Croatia
484 | Lithuania Germany, Austria, Belgium, Netherlands*, France, Hungary, Spain, Portugal, Croatia, Norway, Italy
484 | Portugal Germany, Austria, Belgium, Netherlands*, France, Hungary, Spain, Lithuania, Croatia, Norway, Italy
483 | Croatia Netherlands*, France, Hungary, Spain, Lithuania, Portugal, Norway, Italy
478 | Norway Lithuania, Portugal, Croatia, Italy, Tirkiye, Viet Nam
477 | ltaly Lithuania, Portugal, Croatia, Norway, Tirkiye, Viet Nam
476 | Tirkiye Norway, ltaly, Viet Nam
472 | Viet Nam Norway, ltaly, Ttrkiye, Malta, Israel
466 | Malta Viet Nam, Israel, Slovak Republic
465 | Israel Viet Nam, Malta, Slovak Republic
462 | Slovak Republic Malta, Israel
450 | Ukrainian regions (18 of 27) | Serbia, Iceland, Brunei Darussalam, Chile
447 | Serbia Ukrainian regions (18 of 27), Iceland, Brunei Darussalam, Chile, Greece
447 | Iceland Ukrainian regions (18 of 27), Serbia, Brunei Darussalam, Chile, Greece
446 | Brunei Darussalam Ukrainian regions (18 of 27), Serbia, Iceland, Chile, Greece
444 | Chile Ukrainian regions (18 of 27), Serbia, Iceland, Brunei Darussalam, Greece
441 | Greece Serbia, Iceland, Brunei Darussalam, Chile, Uruguay
435 | Uruguay Greece, Qatar, United Arab Emirates, Romania
432 | Qatar Uruguay, United Arab Emirates, Romania
432 | United Arab Emirates Uruguay, Qatar, Romania
428 | Romania Uruguay, Qatar, United Arab Emirates, Kazakhstan, Bulgaria
423 | Kazakhstan Romania, Bulgaria
421 | Bulgaria Romania, Kazakhstan, Moldova, Malaysia
417 | Moldova Bulgaria, Malaysia, Mongolia, Colombia, Costa Rica
416 | Malaysia Bulgaria, Moldova, Mongolia, Colombia, Costa Rica, Cyprus, Mexico, Thailand

Countries and economies are ranked in descending order of the mean performance in science.
Source: OECD, PISA 2022 Database, Table 1.B1.2.3.
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Statistically significantlyabove the OECD average
Not statistically significantly different from the OECD average
Statistically significantlybelow the OECD average
Comparison Countries and economies whose mean score is not statistically significantly different
(- | countryleconomy from the comparison country’sleconomy’s score
412 | Mongolia Moldova, Malaysia, Colombia, Costa Rica, Cyprus, Mexico, Thailand, Peru, Argentina
411 | Colombia Moldova, Malaysia, Mongolia, Costa Rica, Cyprus, Mexico, Thailand, Peru, Argentina, Jamaica*
411 | CostaRica Moldova, Malaysia, Mongolia, Colombia, Cyprus, Mexico, Thailand, Peru, Argentina, Jamaica*
411 | Cyprus Malaysia, Mongolia, Colombia, Costa Rica, Mexico, Thailand, Peru, Argentina, Jamaica*
410 | Mexico Malaysia, Mongolia, Colombia, Costa Rica, Cyprus, Thailand, Peru, Argentina, Jamaica*
409 | Thailand Malaysia, Mongolia, Colombia, Costa Rica, Cyprus, Mexico, Peru, Argentina, Brazil, Jamaica*
408 | Peru Mongolia, Colombia, Costa Rica, Cyprus, Mexico, Thailand, Argentina, Montenegro, Brazil, Jamaica*
406 | Argentina Mongolia, Colombia, Costa Rica, Cyprus, Mexico, Thailand, Peru, Montenegro, Brazil, Jamaica*
403 | Montenegro Peru, Argentina, Brazil, Jamaica*
403 | Brazil Thailand, Peru, Argentina, Montenegro, Jamaica*
403 | Jamaica* Colombia, Costa Rica, Cyprus, Mexico, Thailand, Peru, Argentina, Montenegro, Brazil
390 | SaudiArabia Panama*
388 | Panama* Saudi Arabia, Georgia, Indonesia, Baku (Azerbaijan)
384 | Georgia Panama’*, Indonesia, Baku (Azerbaijan), North Macedonia
383 | Indonesia Panama®, Georgia, Baku (Azerbaijan), North Macedonia
380 | Baku (Azerbaijan) Panama’*, Georgia, Indonesia, North Macedonia, Albania, Jordan
380 | North Macedonia Georgia, Indonesia, Baku (Azerbaijan), Albania
376 | Albania Baku (Azerbaijan), North Macedonia, Jordan, El Salvador, Guatemala
375 | Jordan Baku (Azerbaijan), Albania, El Salvador, Guatemala, Palestinian Authority
373 | El Salvador Albania, Jordan, Guatemala, Palestinian Authority, Paraguay, Morocco
373 | Guatemala Albania, Jordan, El Salvador, Palestinian Authority, Paraguay, Morocco
369 | Palestinian Authority Jordan, El Salvador, Guatemala, Paraguay, Morocco
368 | Paraguay El Salvador, Guatemala, Palestinian Authority, Morocco
365 | Morocco El Salvador, Guatemala, Palestinian Authority, Paraguay, Dominican Republic
360 | Dominican Republic Morocco, Kosovo, Philippines, Uzbekistan
357 | Kosovo Dominican Republic, Philippines, Uzbekistan
356 | Philippines Dominican Republic, Kosovo, Uzbekistan
355 | Uzbekistan Dominican Republic, Kosovo, Philippines
347 | Cambodia

Countries and economies are ranked in descending order of the mean performance in science.
Source: OECD, PISA 2022 Database, Table 1.B1.2.3.

Box 1.2.1. How is student mathematics anxiety related to their performance in mathematics?

Students who perform better in mathematics have, on average, lower levels of anxiety about mathematics. In PISA,
this finding was first reported in 2012 (OECD, 2013[1;) and it is also found in PISA 2022.

As examined in this box, a negative association between mathematics performance and mathematics anxiety is
found in every education system that took part in PISA 2022, without exceptions. At the system level, the cross-
national association between average levels of mathematics anxiety and mean mathematics performance is also
negative but more variation in anxiety levels exists among top-performing countries.

Furthermore, research suggests that positive attitudes towards mathematics and learning can help students reduce
their levels of mathematics anxiety and its negative consequences on mathematics performance (Choe et al., 20192;
Dowker, Sarkar and Looi, 2016(3); Carey et al., 2016p4; Goetz et al., 2010;s;; Ashcraft and Kirk, 2001(). As shown in
the second part of this box, a growth mindset — the belief that one’s abilities and intelligence can be developed over
time rather than being an invariant innate gift — is one of the positive attitudes towards learning that can alleviate
mathematics anxiety.
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Mathematics anxiety in PISA 2022

To measure students’ anxiety about mathematics, PISA 2022 asked students whether they agreed (“strongly
disagree”, “disagree”, “agree”, or “strongly agree”) with the following six statements: “I often worry that it will be difficult
for me in mathematics classes”; “| worry that | will get poor marks in mathematics”; “I get very tense when | have to
do mathematics homework”; “I get very nervous doing mathematics problems”; “I feel helpless when doing a
mathematics problem”; and “| feel anxious about failing in mathematics”. Data from these items was combined to

create the PISA index of mathematics anxiety (ANXMAT).

Within countries/economies, mathematics anxiety is negatively associated with student achievement in mathematics
in every education system that took part in PISA 2022 regardless of student and school characteristics. On average
across OECD countries, a one-point increase in the index of mathematics anxiety is associated with a decrease in
mathematics achievement of 18 score points after accounting for students’ and schools’ socio-economic profile
(Table 1.B1.2.17).

Countries/economies with higher average levels of mathematics anxiety perform less well in mathematics.
International differences in the index of mathematics anxiety account for about 25% of the variation in student
performance in mathematics across all countries and economies that took part in PISA 2022 (Figure 1.2.1).

Figure 1.2.1. Mathematics anxiety and mean score in mathematics in PISA 2022
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Note: Only countries and economies with available data are shown.
Source: OECD, PISA 2022 Database, Tables 1.B1.2.1 and 1.B1.2.16.
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Mathematics anxiety is particularly high among countries/economies with low levels of performance in mathematics.
The 17 countries/economies with the highest levels of mathematics anxiety in PISA 2022 (i.e. values higher than .47
in ANXMAT) performed below the OECD average in mathematics; out of those 17 countries/economies, 13 have a
mean performance in mathematics below 400 points.

Conversely, the lowest levels of anxiety tend to be in countries whose mean score in mathematics is above the OECD
average, most noticeably Denmark®, Finland, the Netherlands* and Switzerland (Figure 1.2.1). Nevertheless,
countries/economies with high levels of performance in mathematics differ widely in their levels of mathematics
anxiety. Importantly, four out of the six East Asian countries/economies that outperformed all other
countries/economies in mathematics in PISA 2022 show high levels of mathematics anxiety (Hong Kong [China]*,
Japan, Macao [China] and Chinese Taipei); the exceptions are Korea and Singapore, where students show levels of
mathematics anxiety similar to or lower than the OECD average.

Research has addressed anxiety as a multidimensional or multifaceted construct: sources of anxiety may be as
diverse as its consequences (Zeidner et al., 2005(7;). Anxiety could have at least cognitive and somatic components,
and could be further disentangled from test anxiety and other types of anxiety that may have a direct impact on
student performance (Zeidner et al., 20057). Treating anxiety as multidimensional may help to understand why, in
some countries/economies, personal and situational aspects may affect anxiety differently (Putwain, Woods and
Symes, 2010is)), and more specifically, the relationship between anxiety and performance as measured by PISA.
Further research is needed on how these individual factors and other cultural dimensions (Ho et al., 2000iq; Zhang,
Zhao and Kong, 20191q)) interact and may differentially affect students' mathematics performance in PISA.

Growth mindset and mathematics anxiety

Growth mindset can help students overcome performance-related anxiety (Yeager and Walton, 2011(11;) potentially
reducing its negative consequences on performance and, ultimately, well-being (OECD, 202112;; Yeager et al.,
2019n3)). A growth mindset, as opposed to a fixed mindset, is the belief in the malleability of ability and intelligence,
and is one possible explanation why some people fulfil their potential while others do not (Dweck, 200614]). People
with a growth mindset are more likely to work to develop their skills and be motivated when experiencing drawbacks;
by contrast, individuals with fixed mindsets (who believe that people are born with certain invariant characteristics
that cannot be changed) tend to favour validation of their abilities, avoid challenges and stay within their comfort
zone. One characteristic of students with a growth mindset is reduced anxiety about learning, which is linked to their
positive view of failure and obstacles (Dweck and Yeager, 201915)).

PISA 2022 asked students whether they agreed (“strongly disagree”, “disagree”, “agree”, or “strongly agree”) with
the following statement: “Your intelligence is something about you that you can’t change very much”. Students
strongly disagreeing or disagreeing with the statement are considered to have a growth mindset.

PISA results show that students who reported having a growth mindset have less mathematics anxiety than students
with a fixed mindset on average across OECD countries (difference of -0.13 points in the mathematics anxiety index)
and in 42 out of 73 countries and economies with available data (Table 1.BI.2.16). Furthermore, a growth mindset is
positively associated with student performance in mathematics. Students who reported having a growth mindset
score better in mathematics than students with a fixed mindset even after accounting for student and school socio-
economic profile on average across OECD countries (difference of 18 score points) and in 57 countries and
economies (Table 1.BI.2.17).

Mathematics anxiety and growth mindset are considered together in Figure 1.2.2, which shows the OECD average
score in mathematics for four groups of students: those with (i) high mathematics anxiety and growth mindset, (ii)
high mathematics anxiety and fixed mindset, (iii) low mathematics anxiety and growth mindset, and (iv) low
mathematics anxiety and fixed mindset. Students who were more anxious about mathematics scored better in
mathematics if they had a growth mindset (461 score points) than if they had a fixed mindset (443 score points).
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Similarly, students who were less anxious about mathematics scored better if they had a growth mindset (523 score
points) than if they had a fixed mindset (500 score points).

This OECD pattern is also observed in most countries with available data. In 54 out of 73 countries/economies,
students with low anxiety performed better in math if they had a growth mindset rather than fixed mindset. Also, in
46 out of 73 countries/economies, students with high anxiety performed better in math if they had a growth mindset
rather than fixed (Table I.B1.2.17).

This association holds even after accounting for student and school socio- economic profile (Table 1.B1.2.17).

Figure 1.2.2. Mathematics performance and anxiety in mathematics among students with fixed and growth mindsets
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Note: Low/high anxiety are students in the bottom/top quarter of the distribution in the ANXMAT index in their own countries/economies.
Source: OECD, PISA 2022 Database, Table 1.B1.2.17.

Policy implications

Mathematics anxiety can be diminished by means of mathematics training but also by improving positive attitudes
towards mathematics and learning, including role models, further support in schools and fostering growth mindsets
(Beilock et al., 2010p16). To develop students’ ability to tackle real-world problems and apply mathematical knowledge
successfully, schools and education systems need to go beyond formal mathematics education. To deal head-on
with important barriers to mathematics learning, it is important to understand and address students’ attitudes and
emotions about mathematics, and to develop positive students’ mindsets and disposition towards learning challenges
and effort.

Variation in performance within and between countries and economies

Variation in performance within countries

The Dominican Republic has the smallest variation in mathematics proficiency (54 score points) while several other
countries and economies whose mean performance was below the OECD average also have small variations in
performance?. Variation in student performance tends to be greater among high-performing than low-performing
education systems. As shown in Figure .2.3, there is a strong correlation between average performance in
mathematics and variation in performance in mathematics. That said, this is not the case for all countries. For
instance, Latvia* has a mean of 483 and a standard deviation of 80.

However, among countries that performed above the OECD average, Ireland*, Latvia* and Denmark* stand out for
their relatively small variation in performance (standard deviation around 80 score points) (Figure 1.2.3). Similarly,
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among countries that performed below the OECD average, Bulgaria, Israel, Malta, Romania, the Slovak Republic
and the United Arab Emirates, stand out for their relatively large variation in performance (standard deviation greater
than 95 score points).

Figure 1.2.3. Average performance in mathematics and variation in performance
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Source: OECD, PISA 2022 Database, Table 1.B1.2.1.

Another measure of variation in performance within countries is the score gap that separates the highest- and lowest-
performing students within a country (i.e. inter-decile range). In mathematics, the difference between the 90th
percentile of performance (the score above which only 10% of students scored) and the 10th percentile of
performance (the score below which only 10% of students scored) is more than 135 score points in all countries and
economies; on average across OECD countries, 235 score points separate these extremes (Figure 1.2.4).

The largest differences between top-performing and low-achieving students in mathematics are found in Israel, the
Netherlands* and Chinese Taipei (Figure 1.2.4). In these countries, the inter-decile range is 280 score points or more,
which means that student performance in mathematics is highly unequal across 15-year-olds.

By contrast, the smallest differences between high- and low-achieving students are found among countries and
economies with low (i.e. lower than 370 points) mean scores (the Dominican Republic, El Salvador, Indonesia, Jordan
and Kosovo). In these countries, the 90" percentile of the mathematics distribution is below the average score across
OECD countries.
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Figure 1.2.4. Mean score in mathematics at 10t, 50t and 90t percentile of performance distribution
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Note: All differences between the 90th and the 10th percentiles are statistically significant (see Annex A3).
Countries and economies are ranked in descending order of the difference in mathematics performance between 90th percentile and 10th percentile.
Source: OECD, PISA 2022 Database, Table 1.B1.2.1.

Performance differences among educational systems, schools and students

Student performance varies widely among 15-year-olds and that variation can be broken down into differences at the
student, school and education system levels®. This analysis is important from a policy perspective. Pinpointing where
differences in student performance lie enables education stakeholders to target policy*. For example, if a large
percentage of the total variation in student performance is linked to differences in student performance between
education systems, this means that education system characteristics (e.g. economic and social conditions, education
policies) strongly influence student performance. Similarly, if differences between schools account for a significant
part of the overall variation in performance within a country/economy, then differences in school characteristics are
important for policy to consider.
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In PISA 2022, about 31% of the variation in mathematics performance is linked to mean differences in student
performance between participating education systems (Figure 1.2.5) across all countries and economies. This means
that the characteristics of education systems have a great deal of influence on student performance. As shown in
Chapter 4, the economic and social conditions of different countries/economies, which are often beyond the control
of education policy makers and educators, can influence student performance by means of, for example, wealthier
countries spending more on education than mid- and low-income countries. On the other hand, it is education policy
makers and educators who determine education policies and practices, including the organisation of schooling and
learning, and the allocation of available resources across schools and students.

Across OECD countries, however, only 12% of the variation in mathematics performance is between education
systems. In other words, the characteristics of education systems do not play an important role in explaining
differences in student performance among OECD countries. This is likely because the economic and social conditions
of OECD countries are very similar to each other. It is also possible that education policies and practices vary less
across OECD countries than across all PISA-participating countries.

Figure 1.2.5. Variation in mathematics performance between systems, schools and students
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Source: OECD, PISA 2022 Database.

Out of the variation observed within countries in PISA 2022, 32% of the OECD average variation in mathematics
performance is between schools (right side of Figure 1.2.6); the remaining part of the variation (68%) is within schools
(left side of the figure). This means that school characteristics do not play a dominant role in explaining student
performance; instead, it is the characteristics of students themselves (i.e. their background, attitudes and behaviour,
etc.), and the characteristics of different classrooms and different grades within schools that account for most of the
overall variation in student performance.

The extent of between-school variation in mathematics performance differs widely across countries/economies. In
six countries and economies between-school differences account for 10% or less of the total variation in performance
(Iceland, Saudi Arabia, Ireland*, Finland, Denmark* and Uzbekistan, in ascending order). By contrast, in 10 other
countries (Bulgaria, Hungary, Israel, Japan, the Netherlands*, Romania, the Slovak Republic, Chinese Taipei,
Turkiye and the United Arab Emirates) differences between schools account for at least 50% of the total variation in
the country’s performance.
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Figure 1.2.6. Variation in mathematics performance between and within schools
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Note: This figure is restricted to schools with the modal ISCED level for 15-year-old students®.
Countries and economies are ranked in descending order of the between-school variation in mathematics performance as a percentage of the total variation in performance

across OECD countries.
Source: OECD, PISA 2022 Database, Table 1.81.2.12.

Ranking countries’ and economies’ performance in PISA

The goal of PISA is to provide useful information to educators and policy makers on the strengths and weaknesses
of their country’s education system, their progress made over time, and opportunities for improvement. When ranking
countries’ and economies’ student performance in PISA, it is important to consider the social and economic context
of schooling (see next section). Moreover, many countries and economies score at similar levels; small differences
that are not statistically significant or practically meaningful should not be considered (see Box 1 in Reader’s Guide).
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Table 1.2.4, Table 1.2.5 and Table 1.2.6 show for each country and economy an estimate of where its mean
performance ranks among all other countries and economies that participated in PISA as well as, for OECD countries,
among all OECD countries. Because mean-score estimates are derived from samples and are thus associated with
statistical uncertainty, it is often not possible to determine an exact ranking for all countries and economies. However,
it is possible to identify the range of possible rankings for the country’s or economy’s mean performance®. This range
of ranks can be wide, particularly for countries/economies whose mean scores are similar to those of many other
countries/economies.

Table 1.2.4, Table 1.2.5 and Table 1.2.6 also include the results of provinces, regions, states or other subnational
entities within the country for countries where the sampling design supports such reporting. For these subnational
entities, a rank order was not estimated. Still, the mean score and its confidence interval allow the performances of
subnational entities and countries/economies to be compared. For example, Quebec (Canada*) scored below top-
performers Macao (China), Singapore, Chinese Taipei and Hong Kong (China)*, but close to Korea in mathematics.
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Table 1.2.4. Mathematics performance at national and subnational levels [1/2]

All countries/economies OECD countries

Lower rank Upper rank Lower rank Upper rank
Singapore 575 572 - 577 1 1
Macao (China) 552 550 - 554 2 4
Chinese Taipei 547 540 - 554 2 6
Hong Kong (China)* 540 534 - 546 2 6
Japan 536 530 - 541 3 6 1 2
Korea 527 520 - 535 3 7 1 2
Quebec (Canada)* 514 506 - 521
Estonia 510 506 - 514 6 9 3 4
Switzerland 508 504 - 512 7 10 3 5
Alberta (Canada)* 504 492-515
Flemish community (Belgium) 501 495 - 507
Castile and Leon (Spain) 499 492 - 507
Canada* 497 494 - 500 8 18 5 13
British Columbia (Canada)* 496 488 - 505
Ontario (Canada)* 495 489 - 501
Asturias (Spain) 495 486 - 504
Cantabria (Spain) 495 486 - 504
Madrid (Spain) 494 487 - 501
Netherlands* 493 485 - 500 7 26 4 20
La Rioja (Spain) 493 485 - 501
Navarre (Spain) 492 484 - 501
England (United Kingdom)* 492 487 - 497
Ireland* 492 488 - 496 9 22 5 18
Trento (ltaly) 491 487 - 494
Belgi 489 485-494 9 24 5 20
Denmark* 489 485 - 493 9 24 5 19
United Kingdom* 489 485-493 9 24 5 20
Poland 489 485 - 493 9 24 5 20
Austria 487 483 - 492 9 28 5 20
Australia* 487 484 - 491 9 25 6 20
Czech Republic 487 483 - 491 9 26 5 20
Aragon (Spain) 487 478 - 496
Galicia (Spain) 486 479 - 494
Slovenia 485 482 - 487 10 28 6 21
Finland 484 480 - 488 10 30 6 24
German-speaking community (Belgium) 483 473-494
Latvia* 483 479 - 487 10 32 6 25
Basque Country (Spain) 482 474 - 490
Sweden 482 478 - 486 10 32 6 27
Bolzano (ltaly) 482 476 - 488
Northern (Viet Nam) 480 467 - 494
New Zealand* 479 475 - 483 1 33 7 28
Prince Edward Island (Canada) 478 465 - 491
Lithuania 475 472-479 18 36 16 29
Northern Ireland (United Kingdom)* 475 469 - 481
Germany 475 469 - 481 1 37 8 30
France 474 469 - 479 16 37 15 29
French community (Belgium) 474 468 - 480
Spain 473 470 - 476 21 36 18 29
Hungary 473 468 - 478 19 37 16 30
Comunidad Valenciana (Spain) 473 465 - 480
Portugal 472 467 - 477 20 37 17 30
Italy 471 465 - 477 18 38 16 31
Balearic Islands (Spain) 471 463 - 478
Scotland (United Kingdom)* 471 465 - 476
Manitoba (Canada)* 470 465 - 476
Nova Scotia (Canada)* 470 463 - 477
Viet Nam 469 462 - 477 16 39
Catalonia (Spain) 469 458 - 481
Extremadura (Spain) 469 459 - 479
Norway 468 464 - 472 23 38 19 31
New Brunswick (Canada) 468 462 - 474
Saskatchewan (Canada) 468 462 - 473
Malta 466 463 - 469 24 38
Wales (United Kingdom)* 466 460 - 472
United States* 465 457 -473 21 39 18 32
Slovak Republic 464 458 - 470 24 39 20 32
Castile-La Mancha (Spain) 464 457 - 470
Southern (Viet Nam) 463 450 - 477
Murcia (Spain) 463 455 - 472
Croatia 463 458 - 468 24 39
Central (Viet Nam) 461 449-474
Iceland 459 456 - 462 30 40 26 32
Newfoundland and Labrador (Canada)* 459 448 - 469

Notes: OECD countries are shown in bold black. Partner countries and economies are shown in bold blue. Provinces, regions, states or other subnational entities are shown in
black italics (OECD countries) or blue italics (partner countries).

Range-of-rank estimates are computed based on mean and standard-error-of-the-mean estimates for each country/economy, and take into account multiple comparisons amongst
countries and economies at similar levels of performance. For an explanation of the method, see Annex A3. For subnational entities, a rank order was not estimated.

Countries and economies are ranked in descending order of the mean performance in mathematics.

Source: OECD, PISA 2022 Database, Tables 1.B1.2.1 and 1.B2.2.1.
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All countries/economies OECD countries
Lower rank Upper rank Lower rank Upper rank

Israel 458 451 - 464 26 41 23 32
Andalusia (Spain) 457 448 - 467

Tiirkiye 453 450 - 456 33 41 28 32
Almaty (Kazakhstan) 453 440 - 465

Astana (Kazakhstan) 449 434 - 463

Canary Islands (Spain) 447 438 - 456

Central (Mongolia) 443 436 - 449

Brunei Darussalam 442 440 - 444 40 43

Ukrainian regions (18 of 27) 441 433 - 449 37 47

North-Kazakhstan region (Kazakhstan) 441 431-451

Kostanay region (Kazakhstan) 440 424 - 456

Serbia 440 434 - 446 38 46

Aktobe region (Kazakhstan) 437 429 - 445

Zhambyl region (Kazakhstan) 433 422 - 444

East-Kazakhstan region (Kazakhstan) 432 418 - 446

United Arab Emirates 431 429 - 433 41 48

Greece 430 426 - 435 41 48 33 33
Romania 428 420 - 436 40 53

Pavlodar region (Kazakhstan) 426 416 - 435

Kazakhstan 425 422 - 429 42 50

Mongolia 425 420 - 430 41 52

West-Kazakhstan region (Kazakhstan) 424 417 - 432

Bogota (Colombia) 423 413 -432

Karagandy region (Kazakhstan) 421 412 -429

Akmola region (Kazakhstan) 419 408 - 430

Cyprus 418 416 - 421 45 54

Bulgaria 417 411-424 43 55

Moldova 414 410-419 45 55

Qatar 414 412-416 46 54

Kyzyl-Orda region (Kazakhstan) 414 404 - 423

Almaty region (Kazakhstan) 412 403 - 421

Chile 412 408 - 416 46 55 34 34
Khangai (Mongolia) 409 397 -421

Uruguay 409 405-413 48 56

Malaysia 409 404 - 413 47 58

Shymkent (Kazakhstan) 407 397 - 416

Montenegro 406 403 -408 50 58

Atyrau region (Kazakhstan) 405 393-417

Melilla (Spain) 404 392 - 416

Baku (Azerbaijan) 397 392 - 402 53 64

Mexico 395 391-399 54 64 35 37
Ceuta (Spain) 395 382 - 407

Thailand 394 389 - 399 54 65

South (Brazil) 394 387 - 401

Peru 391 387 - 396 56 65

Georgia 390 385 - 395 56 67

Turkestan region (Kazakhstan) 389 375-403

Saudi Arabia 389 385 - 392 56 66

North Macedonia 389 387 - 390 56 65

Southeast (Brazil) 388 383 -394

Costa Rica 385 381-388 56 67 35 37
Middle-West (Brazil) 384 370 - 397

Colombia 383 377-389 56 69 35 37
Western (Mongolia) 381 372-391

Brazil 379 376 - 382 62 69

Argentina 378 373 - 382 61 71

Jamaica* 377 371-384 58 72

Albania 368 364 - 372 64 75

Palestinian Authority 366 362 - 369 66 75

Indonesia 366 361-370 66 76

Morocco 365 358 - 371 64 76

Uzbekistan 364 360 - 368 67 76

Northeast (Brazil) 363 356 - 369

Jordan 361 357 - 365 68 76

North (Brazil) 357 348 - 366

Panama* 357 351 - 362 68 78

Kosovo 355 353 - 357 70 76

Philippines 355 350 - 360 68 78

Guatemala 344 340 - 349 75 81

El Salvador 343 340 - 347 75 81

Dominican Republic 339 336 - 342 7 81

Paraguay 338 333-342 7 81

Cambodia 336 331-342 7 81

Notes: OECD countries are shown in bold black. Partner countries and economies are shown in bold blue. Provinces, regions, states or other subnational entities are shown in

black italics (OECD countries) or blue italics (partner countries).

Range-of-rank estimates are computed based on mean and standard-error-of-the-mean estimates for each country/economy, and take into account multiple comparisons amongst
countries and economies at similar levels of performance. For an explanation of the method, see Annex A3. For subnational entities, a rank order was not estimated.
Countries and economies are ranked in descending order of the mean performance in mathematics.

Source: OECD, PISA 2022 Database, Tables 1.B1.2.1 and 1.B2.2.1.
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Table 1.2.5. Reading performance at national and subnational levels [1/2]

All countries/economies OECD countries

Lower rank Upper rank Lower rank Upper rank
Singapore 543 539 - 546 1 1
Alberta (Canada)* 525 512 -537
Ireland* 516 511- 521 2 9 6
Japan 516 510- 522 2 1 6
Korea 515 508 - 523 2 2 7
Chinese Taipei 515 509 - 522 2 1
Ontario (Canada)* 512 504 - 519
Estonia 511 506 - 516 2 12 1 7
British Columbia (Canada)* 511 499 - 522
Macao (China) 510 508 - 513 2 1
Canada* 507 503 - 511 2 13 1 8
United States* 504 495-512 2 18 1 14
Quebec (Canada)* 501 492-510
New Zealand* 501 497 - 505 3 17 3 12
Hong Kong (China)* 500 494 - 505 3 18
Australia* 498 494 - 502 6 18 5 14
Castile and Leon (Spain) 498 489 - 507
Asturias (Spain) 497 486 - 508
Prince Edward Island (Canada) 496 476 - 517
England (United Kingdom)* 496 491 - 502
Madrid (Spain) 496 488 - 504
United Kingdom* 494 490 - 499 8 22 6 17
Cantabria (Spain) 494 482 - 506
Trento (ltaly) 494 490 - 498
Scotland (United Kingdom)* 493 486 - 499
Finland 490 486 - 495 9 26 6 20
Nova Scotia (Canada)* 489 477 - 501
Denmark* 489 484 -494 9 30 6 23
Poland 489 483 - 494 9 30 6 24
Czech Republic 489 484 - 493 9 28 7 23
Aragon (Spain) 488 477 - 498
Swed 487 482 - 492 10 30 7 25
La Rioja (Spain) 487 472 - 502
Manitoba (Canada)* 486 478 - 493
Galicia (Spain) 485 476 - 495
Northern Ireland (United Kingdom)* 485 479 - 492
Saskatchewan (Canada) 484 476 - 492
Switzerland 483 479-488 13 32 9 27
Flemish community (Belgium) 483 476 - 490
Bolzano (ltaly) 482 470 -49%4
Comunidad Valenciana (Spain) 482 474 - 490
Italy 482 476 - 487 3 33 9 27
Austria 480 475 - 486 3 34 10 28
Germany 480 473 - 487 3 34 9 29
Belgi 479 474-484 4 34 10 28
Newfoundland and Labrador (Canada)* 478 464 - 492
Navarre (Spain) 478 463 - 492
Portugal 477 471-482 4 34 10 29
Norway 477 472 - 482 4 34 11 29
Croatia 475 471 -480 5 34
Latvia* 475 470-479 6 34 13 29
Spain 474 471-478 9 34 15 29
France 474 468 - 480 15 34 1 29
Israel 474 467 - 481 14 34 11 29
French community (Belgium) 474 466 - 481
Hungary 473 467 - 479 16 34 14 29
Lithuania 472 468 - 476 19 34 15 29
Balearic Islands (Spain) 472 459 - 484
Northern (Viet Nam)** 469 457 - 482
New Brunswick (Canada) 469 461 - 477
Slovenia 469 465 - 472 20 34 17 29
Murcia (Spain) 468 458 - 478
Extremadura (Spain) 468 456 - 481
Castile-La Mancha (Spain) 468 459 - 477
German-speaking community (Belgium) 467 448 - 485
Basque Country (Spain) 466 457 - 476
Wales (United Kingdom)* 466 458 - 473
Canary Islands (Spain) 463 452 - 474
Catalonia (Spain) 462 450 - 475
Bogota (Colombia) 462 451-474
Viet Nam** 462 454 - 470
Southern (Viet Nam)** 461 448 - 474
Andalusia (Spain) 461 451 -471
Netherlands* 459 451 - 468 21 40 19 32

** Caution is required when comparing estimates based on PISA 2022 with other countries/economies as a strong linkage to the international PISA reading scale could not be
established (see Reader's Guide and Annex A4).

Notes: OECD countries are shown in bold black. Partner countries and economies are shown in bold blue. Provinces, regions, states or other subnational entities are shown in
black italics (OECD countries) or blue italics (partner countries).

Range-of-rank estimates are computed based on mean and standard-error-of-the-mean estimates for each country/economy, and take into account multiple comparisons amongst
countries and economies at similar levels of performance. For an explanation of the method, see Annex A3. For subnational entities, a rank order was not estimated.

Countries and economies are ranked in descending order of the mean performance in reading.

Source: OECD, PISA 2022 Database, Table 1.B1.2.2 and Table 1.B2.2.
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Table 1.2.5. Reading performance at national and subnational levels [2/2]

All countries/economies OECD countries
Lower rank Upper rank Lower rank Upper rank

Tiirkiye 456 452 - 460 34 38 29 32
Central (Viet Nam)** 452 438 - 466

Chile 448 443 - 453 34 42 29 34
Slovak Republic 447 441 - 453 34 43 29 34
Malta 445 442 - 449 34 43

Serbia 440 435 - 446 35 45

Greece 438 433 - 444 35 45 31 34
Iceland 436 432 - 440 36 45 31 34
Uruguay 430 426 - 435 39 47

Brunei Darussalam 429 427 - 432 39 45

Romania 428 421- 436 36 54

Ukrainian regions (18 of 27) 428 420 - 435 37 54

Kostanay region (Kazakhstan) 427 410 - 443

South (Brazil) 427 418 - 435

Astana (Kazakhstan ) 424 410- 438

Middle-West (Brazil) 424 406 - 442

Almaty (Kazakhstan) 423 412- 435

Southeast (Brazil) 420 413 - 427

Qatar 419 416 - 422 43 55

United Arab Emirates 417 415- 420 44 55

North-Kazakhstan region (Kazakhstan ) 417 405 - 429

Mexico 415 410 - 421 43 57 35 37
CostaRica 415 410 - 420 44 57 35 37
Moldova 411 406 - 416 44 57

East-Kazakhstan region (Kazakhstan) 410 396 - 425

Brazil 410 406 - 414 44 57

Jamaica * 410 401- 418 44 58

Colombia 409 401- 416 44 58 35 37
Peru 408 403 - 414 44 58

Melilla (Spain) 405 386 - 424

Montenegro 405 402 - 408 48 58

Ceuta (Spain) 404 383 - 426

Bulgaria 404 398- 411 46 59

Karagandy region (Kazakhstan) 402 393-411

Argentina 401 396 - 406 48 59

Pavlodar region (Kazakhstan) 400 387 - 412

Akmola region (Kazakhstan) 399 386 - 413

Central (Mongolia) 398 392 - 404

Northeast (Brazil) 392 385 - 400

Panama* 392 385 - 399 52 64

Malaysia 388 383 - 393 56 67

We st-Kazakhstan region (Kazakhstan) 387 377 - 398

Kazakhstan 386 383 - 390 58 65

Aktobe region (Kazakhstan) 383 375- 391

Saudi Arabia 383 379 - 386 58 67

North (Brazil) 382 370 - 395

Cyprus 381 379 - 383 58 67

Thailand 379 373 - 384 58 69

Mongolia 378 374 - 383 58 69

Atyrau region (Kazakhstan) 378 366 - 390

Almaty region (Kazakhstan) 375 364 - 386

Guatemala 374 369 - 379 59 70

Georgia 374 369 - 378 60 70

Paraguay 373 368 - 378 60 70

Shymkent (Kazakhstan ) 366 355 - 377

Baku (Azerbaijan) 365 360 - 370 63 73

El Salvador 365 359 - 370 63 74

Kyzyl-Orda region (Kazakhstan) 364 356 - 371

Khangai (Mongolia ) 363 353 - 373

Indonesia 359 353 - 364 65 76

North Macedonia 359 357 - 360 68 74

Albania 358 355 - 362 68 75

Zhambyl region (Kazakhstan ) 353 343 - 363

Dominican Republic 351 347 - 356 68 78

Palestinian Authority 349 345 - 353 7 78

Turkestan region (Kazakhstan ) 347 333 - 360

Philippines 347 340 - 353 69 79

Kosovo 342 340 - 344 73 79

Jordan 342 337 - 347 73 80

Morocco 339 332 - 347 72 80

Uzbekistan 336 332-339 75 80

Cambodia 329 325- 333 77 80

We stern (Mongolia) 326 318 - 335

** Caution is required when comparing estimates based on PISA 2022 with other countries/economies as a strong linkage to the international PISA reading scale could not be
established (see Reader's Guide and Annex A4).

Notes: OECD countries are shown in bold black. Partner countries and economies are shown in bold blue. Provinces, regions, states or other subnational entities are shown in
black italics (OECD countries) or blue italics (partner countries).

Range-of-rank estimates are computed based on mean and standard-error-of-the-mean estimates for each country/economy, and take into account multiple comparisons amongst
countries and economies at similar levels of performance. For an explanation of the method, see Annex A3. For subnational entities, a rank order was not estimated.

Countries and economies are ranked in descending order of the mean performance in reading.

Source: OECD, PISA 2022 Database, Table 1.B1.2.2 and Table 1.B2.2.
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Table 1.2.6. Science performance at national and subnational levels [1/2]

All countries/economies OECD countries

Lower rank Upper rank Lower rank Upper rank
Singapore 561 559 - 564 1 1
Japan 547 541 - 552 2 5 1 1
Macao (China) 543 541 - 545 2 5
Chinese Taipei 537 531- 544 2 7
Alberta (Canada)* 534 520 - 547
Korea 528 521-535 2 9 2 5
Estonia 526 522 - 530 4 8 2 4
Hong Kong (Chind) 520 515 - 526 4 11
British Columbia (Canada)* 519 509 - 528
Ontario (Canada)* 517 510 - 524
Canada* 515 511-519 5 13 2 9
Quebec (Canada)* 512 504 - 520
Finland 511 506 - 516 6 18 3 14
Australia* 507 503 - 511 7 21 4 15
Castile and Leon (Spain) 506 498 - 515
Galicia (Spain) 506 496 - 516
New Zealand* 504 500 - 509 8 25 4 20
Cantabria (Spain) 504 493 - 515
Ireland* 504 499 - 508 8 25 4 20
Asturias (Spain) 503 491 - 515
England (United Kingdom)* 503 497 - 508
Switzerland 503 498 - 507 9 25 5 21
Madrid (Spain) 502 495 - 510
Slovenia 500 497 - 503 9 26 5 21
United Kingdont 500 495 - 504 9 27 5 23
La Rioja (Spain) 500 481-518
Aragon (Spain) 499 489 - 510
United States* 499 491 - 508 7 32 4 26
Poland 499 494 - 504 9 28 5 23
Flemish community (Belgium) 499 493 - 506
Czech Republic 498 493 - 502 9 29 5 24
Prince Edward Island (Canada) 496 470 - 522
Trento (ltaly) 495 491 - 499
Bolzano (ltaly) 495 486 - 504
Latvia* 494 489 - 498 11 32 7 26
Denmark* 494 489 - 499 10 32 7 26
Saskatchewan (Canada) 494 488 - 500
Sweden 494 489 - 498 1 32 7 26
Germany 492 486 - 499 10 35 6 28
Manitoba (Canada) * 492 484 - 500
Nova Scotia (Canada)* 492 484 - 500
Newfoundland and Labrador (Canada)* 491 481 - 502
Austria 491 486 - 496 1 33 7 28
Belgium 491 486 - 495 11 34 9 28
Navarre (Spain) 489 478 - 500
Northern Ireland (United Kingdom)* 488 482 - 495
Netherlands* 488 480 - 496 10 35 7 29
German-speaking community (Belgium) 487 470 - 505
France 487 482 - 493 14 35 11 29
Hungary 486 481 - 491 15 35 1 29
Spain 485 481- 488 18 35 14 29
Lithuania 484 480 - 489 17 35 14 29
Portugal 484 479 - 489 16 35 13 29
Scotland (United Kingdom)* 483 477 - 489
Comunidad Valenciana (Spain) 483 474 - 492
New Brunswick (Canada) 483 474 - 491
Croatia 483 478 - 487 18 35
Murcia (Spain) 482 471 - 492
Balearic Islands (Spain) 480 470 - 490
Basque Country (Spain) 480 470 - 489
French community (Belgium) 479 472 - 486
Extremadura (Spain) 479 467 - 492
Norway 478 474 - 483 22 37 18 30
Northern (Viet Nam) 478 466 - 489
Italy 477 471- 484 18 38 18 31
Catalonia (Spain) 477 466 - 489
Tiirkiye 476 472 - 480 24 38 21 31
Castile-La Mancha (Spain) 475 466 - 484
Southern (Viet Nam) 474 462 - 486
Andalusia (Spain) 473 464 - 483
Wales (United Kingdom)* 473 465 - 480
Canary Islands (Spain) 473 463 - 482
Viet Nam 472 465 - 479 23 38
Malta 466 462 - 469 33 39

Notes: OECD countries are shown in bold black. Partner countries and economies are shown in bold blue. Provinces, regions, states or other subnational entities are shown in
black italics (OECD countries) or blue italics (partner countries).

Range-of-rank estimates are computed based on mean and standard-error-of-the-mean estimates for each country/economy, and take into account multiple comparisons amongst
countries and economies at similar levels of performance. For an explanation of the method, see Annex A3. For subnational entities, a rank order was not estimated.

Countries and economies are ranked in descending order of the mean performance in science.

Source: OECD, PISA 2022 Database, Table 1.B1.2.3 and Table 1.B2.3.

PISA 2022 RESULTS (VOLUME |) © OECD 2023



| 71

Table 1.2.6. Science performance at national and subnational levels [2/2]

All countries/economies OECD countries
Lower rank Upper rank Lower rank Upper rank

Israel 465 458 - 471 32 40 27 31
Central (Viet Nam) 463 450 - 475

Slovak Republic 462 456 - 468 32 40 28 31
Bogota (Colombia) 459 448 - 470

Almaty (Kazakhstan) 458 446 - 470

Astana (Kazakhstan ) 455 440- 470

Kostanay region (Kazakhstan ) 455 438 - 471

Ukrainian regions (18 of 27) 450 443 - 458 36 46

North-Kazakhstan region (Kazakhstan ) 450 439 - 461

Serbia 447 442 - 453 37 46

Iceland 447 443 - 450 39 45 32 34
Brunei Darussalam 446 443 - 448 39 45

Chile 444 439 - 448 39 48 32 34
East-Kazakhstan region (Kazakhstan ) 441 427 - 455

Greece 441 435 - 446 39 48 32 34
Uruguay 435 431 - 440 39 50

Qatar 432 430 - 435 43 50

Pavlodar region (Kazakhstan) 432 420 - 444

United Arab Emirates 432 429 - 435 43 50

Central (Mongolia) 430 425- 435

Akmola region (Kazakhstan ) 428 416 - 441

Romania 428 420 - 435 41 58

Karagandy region (Kazakhstan) 427 418 - 436

Aktobe region (Kazakhstan) 425 416- 434

West-Kazakhstan region (Kazakhstan) 424 416 - 432

Kazakhstan 423 420 - 427 45 55

Bulgaria 421 415 - 427 45 61

South (Brazil) 421 412 - 430

Moldova 417 412- 422 48 61

Malaysia 416 412 - 421 48 61

Melilla (Spain) 414 392- 437

Almaty region (Kazakhstan ) 414 403 - 425

Southeast (Brazil) 413 406 - 419

Mongolia 412 408 - 417 48 63

Colombia 411 405 - 418 48 63 35 37
CostaRica 411 406 - 416 48 63 35 37
Cyprus 411 408 - 414 49 63

Midcdle-West (Brazil) 411 395 - 426

Ceuta (Spain) 410 385 - 436

Mexico 410 405 - 415 49 63 35 37
Thailand 409 404 - 415 49 63

Peru 408 403 - 413 50 63

Shymkent (Kazakhstan ) 407 395 - 419

Argentina 406 401- 411 50 63

Atyrau region (Kazakhstan) 406 395- 417

Montenegro 403 401 - 405 53 64

Brazil 403 399 - 407 53 64

Jamaica* 403 395-411 50 66

Kyzyl-Orda region (Kazakhstan) 402 393- 411

Zhambyl region (Kazakhstan ) 400 390 - 410

Khangai (Mongolia ) 396 385 - 408

Saudi Arabia 390 387 - 394 63 68

Turkestan region (Kazakhstan) 389 377 - 401

Panama* 388 381 - 395 61 73

Northeast (Brazil) 386 378 - 394

Georgia 384 380 - 389 63 73

Indonesia 383 378 - 388 64 74

Baku (Azerbaijan) 380 376 - 384 64 76

North Macedonia 380 378 - 382 65 74

North (Brazil) 380 367 - 392

Albania 376 372 - 380 65 76

Jordan 375 370- 379 65 76

El Salvador 373 368 - 378 65 78

Guatemala 373 369 - 377 65 77

Palestinian Authority 369 365 - 373 69 78

Paraguay 368 364 - 372 69 78

Western (Mongolia) 367 358 - 375

Morocco 365 359 - 372 67 80

Dominican Republic 360 356 - 364 72 80

Kosovo 357 355 - 359 76 81

Philippines 356 350 - 362 73 81

Uzbekistan 355 351- 359 76 81

Cambodia 347 343 - 351 78 81

Notes: OECD countries are shown in bold black. Partner countries and economies are shown in bold blue. Provinces, regions, states or other subnational entities are shown in
black italics (OECD countries) or blue italics (partner countries).

Range-of-rank estimates are computed based on mean and standard-error-of-the-mean estimates for each country/economy, and take into account multiple comparisons amongst
countries and economies at similar levels of performance. For an explanation of the method, see Annex A3. For subnational entities, a rank order was not estimated.

Countries and economies are ranked in descending order of the mean performance in science.

Source: OECD, PISA 2022 Database, Table 1.B1.2.3 and Table 1.B2.3.
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Average performance in different aspects of mathematics competence

This section focuses on student performance in two sets of mathematics subscales: process subscales and content
subscales. Each item in the PISA 2022 computer-based mathematics assessment was classified into one of the four
mathematics-processes subscales of formulating, employing, interpreting, and reasoning. Similarly, each item in the
PISA 2022 computer-based mathematics assessment was classified into one of the four mathematics-content
subscales of change and relationships, space and shape, quantity, and uncertainty and data.

The relative strengths and weaknesses of each country’s/economy’s education system are analysed by looking at
differences in mean performance across the PISA mathematics subscales within the process and content subscales.
See Annex A1 for detailed definitions of subscales.

Table 1.2.7 shows the country/economy mean for the overall mathematics scale and for each of the four mathematics-
process subscales. It also points to which differences along the (standardised) subscale means are significant,
indicating a country’s/economy’s relative strengths and weaknesses.

For example, in Japan mean performance in mathematics is 536 score points. Japan’s score is also 536 points in
the mathematics-processes subscales of formulating and employing, and the score is very similar (534 points) in the
process subscale of reasoning. However, in the interpreting process, the score is considerably higher (544 points).
Compared to differences in how students performed in different subscales on average across PISA-participating
countries/economies (i.e. hereafter, for simplicity, the “worldwide average”), students in Japan are stronger at
interpreting than all other mathematics-process subscales.

On average across OECD countries, students are relatively stronger at interpreting than formulating and stronger at
interpreting than employing, compared to the worldwide average. In addition, students are relatively stronger at
reasoning than formulating and employing, and relatively stronger at employing than formulating on average across
OECD countries compared to the worldwide average. The same pattern of relative strengths was observed in Spain
and the United Kingdom®. In Belgium, Canada*, Korea and New Zealand*, the pattern is the same as the OECD
average except that there are no significant differences in how students performed in formulating and employing.

In 22 countries/economies, students are relatively stronger at reasoning than formulating; in 23 countries/economies,
students are relatively stronger at reasoning than employing; and in 17 countries/economies, students are relatively
stronger at reasoning than interpreting, compared to the worldwide average.

In six countries/economies, there are no significant differences in how students performed across different
mathematics-process subscales. For example, in Latvia*, overall mean performance in mathematics is 483 score
points with 483 points in formulating; 484 points in employing; 485 points in interpreting; and 481 points in reasoning.
The same homogeneity in performance across mathematics-process subscales is observed in Malta, Panama*,
Qatar, Serbia and Turkiye.
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Table 1.2.7. Comparing countries and economies on the mathematics-process subscales [1/2]

Relative strengths in mathematics:
Standardised mean performance
on the mathematics-process subscale...!
... formulating | ... employing | ... interpreting | ... reasoning
(fs) (em) (in) (re)
is higher than | is higher than | is higher than | is higher than

Formulating Employing Interpreting Reasoning on... on... on... on...
Singapore 575 576 580 577 572 fsinre
Macao (China) 552 556 552 550 553 in
Chinese Taipei 547 550 550 548 547 in
Hong Kong (Chind) 540 542 547 540 538 fsinre
Japan 536 536 536 544 534 fsemre
Korea 527 526 523 531 528 fs em fs em
Estonia 510 507 513 51 509 fsin fs fs
Switzerland 508 507 508 506 513 fsemin
Canada* 497 494 495 503 499 fs em fs em
Netherlands* 493 492 499 496 490 fsinre re
Ireland* 492 487 494 495 490 fs fsre fs
Belgium 489 486 488 494 490 fs em fs em
Denmark* 489 485 488 491 495 fs fsemin
United Kingdont 489 484 489 492 490 fs fs em fs em
Poland 489 485 491 490 488 fs fs
Austria 487 484 488 482 492 in in fsemin
Australia* 487 484 486 493 486 fsemre
Czech Republic 487 489 489 484 486 in in in
Slovenia 485 482 483 487 485 fsem
Finland 484 482 482 486 486 fs em
Latvia* 483 483 484 485 481
Sweden 482 474 481 478 491 fsin fsemin
New Zealand* 479 474 477 486 481 fs em fs em
Lithuania 475 471 477 A77 47 fsre fsre
Germany 475 469 477 475 473 fsre fs fs
France 474 463 472 482 473 fs fsemre fs
Spain 473 465 470 477 477 fs fs em fs em
Hungary 473 467 477 475 469 fsre fsre
OECD average 472 469 472 474 473 fs fs em fs em
Portugal 472 467 467 481 470 fsemre
Italy 471 464 470 47 474 fs fs fs emin
Norway 468 465 466 467 476 fsemin
Malta 466 464 465 465 466
United States* 465 463 459 475 464 em fsemre em
Slovak Republic 464 462 467 461 467 fsin fsin
Croatia 463 455 463 467 466 fs fs fs em
Iceland 459 455 462 457 460 fsin fs
Israel 458 459 456 456 463 emin emin
Tiirkiye 453 451 452 455 454
Brunei Darussalam 442 433 443 447 435 fsre fsemre
Ukrainian regions (18 of 27) A4 442 A4 439 435 re
Serbia 440 437 437 438 440
UnitedArab Emirates 431 429 428 433 429 em em
Greece 430 428 421 435 434 em em em
Romania 428 425 428 428 423 re

1. Relative strengths that are statistically significant are highlighted in a darker tone; empty cells indicate cases where the standardised subscale score is not significantly higher
compared to other subscales, including cases in which it is lower. A country/economy is relatively stronger in one subscale than another if its standardised score, as determined
by the mean and standard deviation of student performance in that subscale across all participating countries/economies, is significantly higher in the first subscale than in the
second subscale. Process subscales are indicated by the following abbreviations: fs - formulating; em - employing; in - interpreting; re - reasoning.

Notes: Only countries and economies where PISA 2022 was delivered on computer are shown.

Although the OECD mean is shown in this table, the standardisation of subscale scores was performed according to the mean and standard deviation of students across all PISA-
participating countries/economies.

The standardised scores that were used to determine the relative strengths of each country/economy are not shown in this table.

Countries and economies are ranked in descending order of mean mathematics performance.

Source: OECD, PISA 2022 Database, Tables 1.81.2.1,1.81.2.4,1.81.2.5,1.B1.2.6 and |.B1.2.7.
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Table 1.2.7. Comparing countries and economies on the mathematics-process subscales [2/2]

Relative strengths in mathematics:
Standardised mean performance
on the mathematics-process subscale...!
... formulating | ... employing | ... interpreting | ... reasoning
(fs) (em) (in) (re)
is higher than | is higher than | is higher than | is higher than

Formulating Employing Interpreting Reasoning on... on... on... on...
Kazakhstan 425 425 428 418 420 inre inre
Mongolia 425 423 428 423 411 re inre re
Cyprus 418 420 413 419 420 emin em em
Bulgaria 417 420 420 411 414 inre inre in
Moldova 414 408 417 412 409 fsinre
Qatar 414 410 414 414 413
Chile 412 406 409 415 407 fsemre
Uruguay 409 404 407 409 410 fs em
Malaysia 409 403 41 409 403 fsre re
Montenegro 406 403 404 401 412 emin fsemin
Baku (Azerbaijan) 397 399 399 386 403 emin in emin
Mexico 395 389 398 391 389 fsinre
Thailand 3% 394 392 393 385 eminre re re
Peru 391 388 391 389 386 re
Georgia 390 392 392 383 384 inre inre
SaudiArabia 389 387 385 388 391 emin emin
North Macedonia 389 385 387 384 389 in emin
CostaRica 385 378 383 386 381 em
Colombia 383 378 381 384 375 emre
Brazil 379 377 376 378 376 eminre
Argentina 378 373 373 379 373 em emre
Jamaica* 377 368 374 379 37 fsemre
Albania 368 376 367 360 369 eminre in in
Palestinian Authority 366 368 366 362 358 eminre re re
Indonesia 366 362 365 363 354 re re re
Morocco 365 364 363 365 353 emre re re
Uzbekistan 364 37 369 349 362 eminre inre in
Jordan 361 360 361 360 354 eminre
Panama* 357 346 357 355 351
Kosovo 355 352 357 350 353 in in
Philippines 355 347 352 357 350 emre
El Salvador 343 345 343 340 339 eminre
Dominican Republic 339 339 340 333 338 emin in

1. Relative strengths that are statistically significant are highlighted in a darker tone; empty cells indicate cases where the standardised subscale score is not significantly higher
compared to other subscales, including cases in which it is lower. A country/economy is relatively stronger in one subscale than another if its standardised score, as determined
by the mean and standard deviation of student performance in that subscale across all participating countries/economies, is significantly higher in the first subscale than in the
second subscale. Process subscales are indicated by the following abbreviations: fs - formulating; em - employing; in - interpreting; re - reasoning.

Notes: Only countries and economies where PISA 2022 was delivered on computer are shown.

Although the OECD mean is shown in this table, the standardisation of subscale scores was performed according to the mean and standard deviation of students across all PISA-
participating countries/economies.

The standardised scores that were used to determine the relative strengths of each country/economy are not shown in this table.

Countries and economies are ranked in descending order of mean mathematics performance.

Source: OECD, PISA 2022 Database, Tables 1.81.2.1,1.B1.2.4,1.B1.2.5, .B1.2.6 and .B1.2.7.

Content subscales

Table 1.2.8 shows the country/economy mean for the overall mathematics scale and for each of the four mathematics-
content subscales, and an indication of relative strengths in the mathematics content subscales.

On average across OECD countries, students are relatively stronger in uncertainty and data than change and
relationships, and relatively stronger in uncertainty and data than space and shape, compared to the worldwide
average. In addition, students are relatively stronger in space and shape than change and relationships; and relatively
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stronger in quantity than change and relationships on average across OECD countries, compared to the worldwide
average.

In 27 countries/economies, students are, as in the OECD average, relatively stronger in uncertainty and data than
space and shape, compared to the worldwide average. In 13 countries/economies, students are relatively stronger
in uncertainty and data than change and relationships, compared to the worldwide average.

By contrast, in 24 countries/economies, students are relatively stronger in space and shape than uncertainty and
data. In 19 countries/economies, students are relatively stronger in change and relationships than uncertainty and
data.
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Table 1.2.8. Comparing countries and economies on the mathematics-content subscales [1/2]

Standardised mean performance
on the mathematics-content subscale...!

Relative strengths in mathematics:

... change and ... space and ... uncertainty
relationship (cr) | ... quantity (qn) shape (ss) and data (ud)
Change and Space and Uncertainty | is higher than is higher than is higher than | is higher than
relationship Quantity shape and data on... on... on... on...
Singapore 575 574 579 571 579 sS cr ss ud ss
Macao (China) 552 551 551 555 551 ud
Chinese Taipei 547 549 547 551 546 ud ud
Hong Kong (Ching) 540 536 545 540 542 cr ss ud
Japan 536 533 535 541 540 cran cr
Korea 527 525 527 537 524 crgnud
Estonia 510 508 515 513 503 ud crud crud
Switzerland 508 504 510 518 502 ud crud cr gn ud
Canada* 497 502 494 491 500 gn ss ud gn ss
Netherlands* 493 489 497 485 496 crss ss
Ireland* 492 492 494 474 499 ss ss crss
Belgium 489 488 488 490 493 qn
Denmark* 489 482 485 493 499 cran Cranss
United Kingdont 489 487 488 477 499 ss ss crgnss
Poland 489 483 493 487 489 cr ss ud
Austria 487 482 491 490 485 crud crud
Australia* 487 486 483 486 494 gn cranss
Czech Republic 487 480 490 495 483 crud cr gn ud
Slovenia 485 479 485 492 483 cr ud cr gnud
Finland 484 480 485 485 485 cr cr
Latvia* 483 484 485 488 478 ud ud cr gn ud
Sweden 482 480 480 483 481
New Zealand* 479 476 478 473 486 Cranss
Lithuania 475 473 479 472 470 ud cr ss ud
Germany 475 469 477 474 475 cr cr
France 474 475 470 472 477 gn gn
Spain 473 474 471 463 478 gnss sS gnss
Hungary 473 467 479 469 472 cr ss ud
OECD average 472 470 472 471 474 cr cr crss
Portugal 472 471 466 472 478 qn qn crgnss
Italy 471 469 470 471 473
Norway 468 465 469 469 470 cr
Malta 466 465 460 462 473 an cranss
United States* 465 465 461 454 476 gnss sS crgnss
Slovak Republic 464 458 468 472 456 ud crud crud
Croatia 463 465 464 455 463 ss ud ss ss
Iceland 459 454 459 464 460 cr cr gn ud cr
Israel 458 460 459 450 456 ss ud ss ud
Tiirkiye 453 449 455 442 458 s crss crss
Brunei Darussalam 442 445 436 444 444 gn qn gn
Ukrainian regions (18 of 27) 441 436 443 438 436 crud ud
Serbia 440 439 439 441 435 ud ud ud
United Arab Emirates 431 434 425 423 432 qn ss qn ss
Greece 430 431 424 429 435 qn qn qn
Romania 428 425 429 421 426 ss ud

1. Relative strengths that are statistically significant are highlighted in a darker tone; empty cells indicate cases where the standardised subscale score is not significantly higher
compared to other subscales, including cases in which it is lower. A country/economy is relatively stronger in one subscale than another if its standardised score, as determined
by the mean and standard deviation of student performance in that subscale across all participating countries/economies, is significantly higher in the first subscale than in the
second subscale. Content subscales are indicated by the following abbreviations: cr - change and relationship; gn - quantity; ss - space and shape; ud - uncertainty and data.

Notes: Only countries and economies where PISA 2022 was delivered on computer are shown.
Although the OECD mean is shown in this table, the standardisation of subscale scores was performed according to the mean and standard deviation of students across all PISA-

participating countries/economies.

The standardised scores that were used to determine the relative strengths of each country/economy are not shown in this table.
Countries and economies are ranked in descending order of mean mathematics performance.
Source: OECD, PISA 2022 Database, Tables 1.B1.2.1,1.81.2.8, 1.B1.2.9, 1.B1.2.10 and I.B1.2.11.
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Table 1.2.8. Comparing countries and economies on the mathematics-content subscales [2/2]

Relative strengths in mathematics:

Standardised mean performance

o ;‘::“"ame on the mathem atics-content subscale...!
in mathem atics ... change and ... space and ... uncertainty
(overall relationship (cr) | ... quantity (qn) | shape (ss) and data (ud)
LEW B = Change and Spaceand | Uncertainty | is higher than | ishigher than | is higher than | is higherthan
scale) relationship Quantity shape and data on... on... on... on...

Kazakhstan 425 422 429 4 416 ud crss ud ud
Mongolia 425 418 429 423 422 crud crud
Cyprus 418 422 412 424 417 qn ud qn ud qn
Bulgaria 417 418 419 412 413 ud ud
Moldova 414 an 418 409 407 ud crss ud ud
Qatar 414 416 410 404 418 qn s qn ss
Chile 412 411 409 405 415 qn qn ss
Uruguay 409 409 408 404 409
Malaysia 409 406 404 416 409 qn cr qnud qn
Montenegro 406 398 406 409 402 cr crgnud
Baku (Azerbaijan) 397 395 396 393 393 ud
Mexico 395 391 397 388 391 crud
Thailand 394 390 394 392 391
Peru 391 390 391 383 389
Georgia 390 384 392 389 383 crud crud
Saudi Arabia 389 389 386 383 390 qn qn
North Maced onia 389 386 388 384 385
Costa Rica 385 380 385 375 385 £ crss
Colombia 383 381 381 an 385 S S qnss
Brazil 379 I 376 370 381 Cr gnss
Argentina 378 I 375 368 375 S5 S5
Jam aica* a7 arg a3 383 381 qnss qnss
Albania 368 367 365 376 363 qn ud cr gn ud
Palestinian A uthority 366 369 361 355 366 qn s qn ss
Indonesia 366 382 383 387 383 cr qnud
Morocco 365 366 360 362 363 qn ud qn
Uzbekistan 364 365 366 365 349 ud ud ud
Jordan 361 365 355 348 364 qnss qnss
Panam a* 367 363 356 el 359 $5 s5 s5
Kosovo 355 352 356 357 348 ud ud crgnud
Philippines 355 356 349 M3 358 qnss qnss
El Salvador M3 M3 M3 328 343 s5 55 55
Dominican Republic 338 338 338 332 a7

1. Relative strengths that are statistically significant are highlighted in a darker tone; empty cells indicate cases where the standardised subscale score is not significantly higher
compared to other subscales, including cases in which it is lower. A country/economy is relatively stronger in one subscale than another if its standardised score, as determined
by the mean and standard deviation of student performance in that subscale across all participating countries/economies, is significantly higher in the first subscale than in the
second subscale. Content subscales are indicated by the following abbreviations: cr - change and relationship; gn - quantity; ss - space and shape; ud - uncertainty and data.
Notes: Only countries and economies where PISA 2022 was delivered on computer are shown.

Although the OECD mean is shown in this table, the standardisation of subscale scores was performed according to the mean and standard deviation of students across all PISA-
participating countries/economies.

The standardised scores that were used to determine the relative strengths of each country/economy are not shown in this table.

Countries and economies are ranked in descending order of mean mathematics performance.

Source: OECD, PISA 2022 Database, Tables 1.B1.2.1,1.81.2.8,1.B1.2.9, 1.B1.2.10 and 1.B1.2.11.
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Box I.2.2. How much do students improve in mathematics after age 15?

PISA offers a snapshot of 15-year-old students’ proficiency in mathematics, reading and science. But how does
proficiency in these areas continue to evolve over students’ lives? Does it improve after they leave compulsory
education? And, if it does, by how much?

The OECD Skills Outlook 2021 has published analyses combining data from PISA (2000, 2003 and 2006
assessments) and the Survey of Adult Skills, a product of the OECD Programme for the International Assessment
of Adult Competencies (PIAAC) (2012 and 2015 assessment) to examine the growth in literacy and numeracy
achievement between the ages of 15 and young adulthood (OECD, 202117;). These analyses show limited growth
in achievement: across OECD countries, 15-year-olds have an average score of 268 on the PIAAC proficiency
scale and in the years following compulsory schooling, their gain in literacy is on average 14 points. For numeracy,
the gain in young adulthood is 28 points from a baseline PIAAC score of 269 at age 157. Analyses also explore
how this achievement growth relates to students’ level of performance and their socio-economic status. In this
box we present the analyses focusing on achievement growth in numeracy.

Performance growth in numeracy between age 15 and 24

Figure 1.2.7 shows the growth in numeracy performance between the ages of 15 and 24 for 24 OECD countries
with available data. The blue square represents the score of 15-year-olds from the 2003 PISA test and the black
triangles represent the scores of the same cohort tested in the 2012 and 2015 PIAAC surveys at around the age
of 24 (for coverage and representativeness reasons, the PIAAC age range was extended to include people born
one year before and after the relevant PISA cohort, in this case 24-year-olds?).

Figure 1.2.7. Performance growth in numeracy between ages 15 and 24
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1. In PIAAC, data for Belgium refer only to Flanders and data for the United Kingdom* refer to England and Northern Ireland jointly.

2. The data for Greece include a large number of cases (1 032) in which there are responses to the background questionnaire but where responses to the assessment are
missing. Proficiency scores have been estimated for these respondents based on their responses to the background questionnaire and the population model used to estimate
plausible values for responses missing by design derived from the remaining 3 893 cases.

Notes: Only OECD countries with available information are shown. Differences between age 15 and ages 23-25 that are statistically significant are shown in a darker tone
(see Annex A3).

PIAAC data refers to 2012 except for Chile, Greece, Israel and New Zealand, which refer to 2015. PISA mathematics scores are expressed in PIAAC numeracy scores,
following (Borgonovi et al., 20171g)) and based on methods described in the OECD Skills Outlook 2021 (OECD, 2021;17), Chapter 3, Box 3.1.

Countries are ranked in descending level of achievement among 15 year olds.

Source: OECD Skills Outlook 2021 (OECD, 2021;17), Table 3.8b.
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As shown in the figure, performance in numeracy increased between the ages of 15 and 24 in every country with
available data, except Australia®. On average across the 24 OECD countries, performance in numeracy increased
by 28 points on the PIAAC numeracy scale, from 269 to 297 points. Performance in numeracy increased the most
(more than 40 score points) in Norway and Sweden. In Austria, Germany and the Slovak Republic, performance
in numeracy increased by more than 35 points. In Canada®, France, Ireland*, Korea, New Zealand*, and the
United Kingdom* (i.e. England and Northern Ireland*), performance in numeracy increased the least (fewer than
20 points).

In addition, data show the numeracy performance of the 10% lowest and 10% highest performers (OECD, 2021,
p. 128p171). The 10% lowest-achieving 15-year-olds had an average score of 211 on the PIAAC scale compared
with a score of 235 for the 10% lowest-achieving 24-year-olds: an increase of 24 points. In contrast, the numeracy
score of the 10% best-performing 15-year-olds was 326 compared to 355 for the 10% best-performing 24-year-
olds: an increase of 28 points. These results suggest that, on average, the gap in performance between the
highest and lowest achievers in numeracy increased.

Figure 1.2.8 shows the growth in numeracy skills between the ages of 15 and 24 in terms of students’ parents’
education level, which is used here as a proxy for socio-economic status. Results show that socio-economic
inequalities not only persist but increase after leaving school in most countries with available data.

Figure 1.2.8. Performance growth in numeracy between ages 15 and 24, by parental education
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1. In PIAAC, data for Belgium refer only to Flanders and data for the United Kingdom* refer to England and Northem Ireland jointly.

2. The data for Greece include a large number of cases (1 032) in which there are responses to the background questionnaire but where responses to the assessment are
missing. Proficiency scores have been estimated for these respondents based on their responses to the background questionnaire and the population model used to estimate
plausible values for responses missing by design derived from the remaining 3 893 cases.

Notes: Only OECD countries with available information are shown. PIAAC data refers to 2012 except for Chile, Greece, Israel and New Zealand, which refer to 2015. PISA
mathematics scores are expressed in PIAAC numeracy scores, following (Borgonovi et al., 2017;1g)) and based on methods described in the OECD Skills Outlook 2021
(OECD, 2021;17), Chapter 3, Box 3.1. Source: OECD Skills Outlook 2021 (OECD, 2021;17), Table 3.15b.
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On average across the 24 OECD countries represented in the figure, performance in numeracy increased by 25
score points among individuals whose parents had low levels of education (i.e. less than tertiary education
completed) and by 32 points among individuals whose parents had high levels of education (i.e. tertiary education
completed). Disparities in the growth of numeracy skills are marked in a number of countries, with the growth of
skills especially high for individuals with highly educated parents. The vast majority of countries are in the upper
triangle.

Policy implications

Once individuals leave compulsory education, their options for developing skills become very diverse. Some
continue formal learning through adult education and training while others rely more on formal and informal
learning at work and in everyday life. The impact of this differentiation on lifelong learning pathways can vary
considerably between countries and within different groups within countries. An individual's ability to acquire new
skills often depends on factors beyond the educational setting itself. Understanding what happens during this
transition from school to young adulthood is essential. It is an opportunity for policy makers to promote
foundational skills on a large scale and, where necessary, address educational deficits from earlier years.

Basic skills developed by age 15, including numeracy skills, are the foundation on which students develop their
agency and transformative capacities (OECD, 201919]). While basic skills acquired early in school are perfected
throughout life, the Skills Outlook 2021 shows the importance of acquiring a strong and solid foundation in school:
data suggest that it is in the early years that essential skills are acquired and perfected.

Box 1.2.3. The PISA 2022 framework for assessing mathematics

For the assessments of mathematics, reading and science, PISA develops subject-specific frameworks that define
what it means to be proficient in the subject. These frameworks organise the subject according to key processes,
contents and contexts that are measured in the assessment. The mathematics framework was updated for PISA
2022, while the reading and science frameworks remained identical to those used in 2018 (OECD, 202320)).

What’s new in the PISA 2022 mathematics framework

The new PISA 2022 mathematics framework considers that large-scale social changes such as digitalisation and
new technologies; the ubiquity of data for making personal decisions; and the globalising economy have reshaped
what it means to be mathematically competent and well-equipped to participate as a thoughtful, engaged, and
reflective citizen in the 21st century. What these changes mean for education is that being mathematically
proficient is less about the reproduction of routine procedures and more about the use of mathematical reasoning;
that is, thinking mathematically in ways that allow students to solve increasingly complex real-life problems in a
variety of 21t-century contexts.

Reasoning does not necessarily require employing advanced mathematics, it requires a clear understanding of
basic (i.e. foundational) mathematical concepts. It is about thinking independently, logically, and creatively to
approach real-world tasks that cannot be easily automatised or solved using simple “recipes”. Students at all
levels of mathematics proficiency can demonstrate mathematical reasoning. At high levels of proficiency in
mathematical reasoning, students understand that a problem is quantitative in nature and can formulate complex
mathematical models to solve it. At lower levels of proficiency, mathematical reasoning is displayed by students
who may not know much about formal mathematics but can intuitively spot a problem and solve it in informal
ways, using elementary mathematics.

To develop students’ ability to reason mathematically, schools and education systems need to go beyond teaching
and evaluating routine mathematical procedures — students need to be ready to address unfamiliar real-world
problems and apply the mathematical tools they have in new ways.
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Mathematical processes

For each of the four mathematical processes examined in PISA 2022, a mathematics subscale was developed.
Each PISA mathematics test item is designed to capture one of the processes, and students are not necessarily
expected to use all four to respond to each test item.

Mathematical reasoning: i.e. “thinking mathematically”, is the capacity to use mathematical concepts, tools, and
logic to conceptualise and create solutions to real-life problems and situations. It involves recognising the
mathematical nature inherent to a problem and developing strategies to solve it. This includes distinguishing
between relevant and irrelevant information, using computational thinking, drawing logical conclusions, and
recognising how solutions can be applied in a real-world context. Mathematical reasoning is also the capacity to
construct arguments and provide evidence to support and explain ones’ answers and solutions, and to develop
awareness of ones’ own thinking processes, including decisions made about which strategies to follow.
Mathematical reasoning includes deductive and inductive reasoning. While reasoning underlies the other three
mathematical processes described below, it nonetheless is different from them in that reasoning requires thinking
through the whole problem-solving process rather than focusing on a specific part of it.

Formulating situations mathematically: mathematically literate students are able to recognise or identify the
mathematical concepts and ideas underlying problems encountered in the real world, and then provide
mathematical structure to the problems (i.e. formulate them in mathematical terms). This translation — from a
contextualised situation to a well-defined mathematics problem — makes it possible to employ mathematical tools
to solve real-world problems.

Employing mathematical concepts, facts and procedures: mathematically literate students are able to apply
appropriate mathematics tools to solve mathematically formulated problems to obtain mathematical conclusions.
This process involves activities such as performing arithmetic computations, solving equations, making logical
deductions from mathematical assumptions, performing symbolic manipulations, extracting mathematical
information from tables and graphs, representing and manipulating shapes in space, and analysing data.

Interpreting, applying, and evaluating mathematical outcomes: mathematically literate students are able to reflect
upon mathematical solutions, results or conclusions and interpret them in the context of the real-life problem that
started the process. This involves translating mathematical solutions or reasoning back into the context of the
problem and determining whether the results are reasonable and make sense in the context of the problem.

Figure 1.2.9. The mathematical modelling cycle in PISA 2022
Mathematical processes students go through to solve real-life problems and situations

Interpret
& evaluate
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Formulate

Source: PISA 2022 Assessment and Analytical Framework (OECD, 20232)).
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Mathematical content
PISA 2022 developed a mathematics subscale for each of these four content domains:

Quantity: number sense and estimation; quantification of attributes, objects, relationships, situations and entities
in the world; understanding various representations of those quantifications, and judging interpretations and
arguments based on quantity.

Uncertainty and data: recognising the place of variation in the real world, including having a sense of the
quantification of that variation, and acknowledging its uncertainty and error in related inferences. It also includes
forming, interpreting and evaluating conclusions drawn in situations where uncertainty is present. The
presentation and interpretation of data are also included in this category, as well as basic topics in probability.

Change and relationships: understanding fundamental types of change and recognising when they occur in order
to use suitable mathematical models to describe and predict change. Includes appropriate functions and
equations/inequalities as well as creating, interpreting and translating among symbolic and graphical
representations of relationships.

Space and shape: patterns; properties of objects; spatial visualisations; positions and orientations;
representations of objects; decoding and encoding of visual information; navigation and dynamic interaction with
real shapes as well as representations, movement, displacement, and the ability to anticipate actions in space.

Real-world contexts

Mathematical reasoning and problem-solving take place in real-world contexts. There are four different contexts
used in PISA 2022, which were also used in previous cycles:

Personal context: related to one’s self, one’s family or one’s peer group. For example, food preparation, shopping,
games, personal health, personal transportation, recreation, sports, travel, personal scheduling and personal
finance, etc.

Occupational context: related to the world of work. For example, measuring, costing and ordering materials for
building payroll/accounting, quality control, scheduling/inventory, design/architecture and job-related decision
making either with or without appropriate technology, etc.

Societal context: related to one’s community, whether local, national or global. For example, voting systems,
public transport, government, public policies, demographics, advertising, health, entertainment, national statistics
and economics, etc.

Scientific context: related to the application of mathematics to the natural world, and issues and topics related to
science and technology. For example, weather or climate, ecology, medicine, space science, genetics,
measurement and the world of mathematics itself

Descriptors of performance at the lower end of the mathematics scale

Drawing from the PISA for Development framework (OECD, 201821;), the six proficiency levels used in previous
PISA mathematics assessments have been expanded. Specifically, Level 1 has now been expanded to include
Level 1a, 1b and 1c (see Chapter 3 for a description of what students can do at each proficiency level in
mathematics). Five test items measure Level 1b in the computer-based mathematics assessment, and one item
measures Level 1c¢ in the paper-based mathematics assessment.
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Box I.2.4. How PISA measures reading and science skills

How PISA measures reading skills

In PISA 2022, reading proficiency is defined as follows: “Reading literacy is understanding, using, evaluating,
reflecting on and engaging with texts in order to achieve one’s goals, to develop one’s knowledge and potential,
and to participate in society” (OECD, 201922)).

PISA conceives of reading skills as a broad set of competencies that allows readers to engage with written
information presented in one or more texts for a specific purpose (RAND Reading Study Group and Snow, 202223);
Perfetti, Landi and Oakhill, 200524)).

Readers must understand the text and integrate this with their pre-existing knowledge. They must examine the
author’s (or authors’) point of view and decide whether the text is reliable and truthful, and whether it is relevant
to their goals or purpose (Braten, Stremsg and Britt, 2009,25).

Reading in the 21st century involves not only the printed page but electronic formats (i.e. digital reading). It
requires triangulating different sources, navigating through ambiguity, distinguishing between fact and opinion,
and constructing knowledge. During the pandemic, remote teaching initiatives heavily relied on the availability of
digital education resources.

The PISA reading framework developed in PISA 2018 was used again in PISA 2022.

How PISA measures science skills

As defined in PISA, scientific proficiency is the ability to engage with science-related issues and the ideas of
science as a reflective citizen (OECD, 201922)). A scientifically proficient person, therefore, is willing to engage in
reasoned discourse about science and technology, which requires the competencies of:

Explaining phenomena scientifically: recognising, offering, and evaluating explanations for a range of natural and
technological phenomena.

Evaluating and designing scientific enquiry: describing and appraising scientific investigations and proposing ways
of addressing questions scientifically.

Interpreting data and evidence scientifically: analysing and evaluating data, claims and arguments in a variety of
representations and drawing appropriate scientific conclusions.

Within this framework, performance in science requires three forms of knowledge: content knowledge, knowledge
of the standard methodological procedures used in science, and knowledge of the reasons and ideas used by
scientists to justify their claims. Explaining scientific and technological phenomena, for instance, demands
knowledge of the content of science. Evaluating scientific enquiry and interpreting evidence scientifically also
require an understanding of how scientific knowledge is established and the degree of confidence with which it is
held. Therefore, individuals who are scientifically literate understand the major concepts and ideas that form the
foundation of scientific and technological thought; how such knowledge has been derived; and the degree to which
such knowledge is justified by evidence or theoretical explanations.

The definition of science proficiency recognises that there is an affective element to a student’s competency:
students’ attitudes or dispositions towards science can influence their level of interest, sustain their engagement
and motivate them to take action.

Science was the major assessment subject in PISA 2006 and 2015. The science assessment was updated in
2015 and was used again in PISA 2018 and PISA 2022. The PISA science framework developed in PISA 2015
continued to be used in PISA 2018 and PISA 2022.
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StatLink Sa=r https:/stat.link/xlugor

Notes

' When comparing mean performance across countries/economies, only differences that are statistically significant
should be considered (see Box 1 in Reader’s Guide).

2 The standard deviation summarises variation in performance among 15-year-old students within each
country/economy. The average standard deviation in mathematics performance within OECD countries is 90 score
points. If the standard deviation is larger than 90 score points, it indicates that student performance varies more from
a particular country’s/economy’s average performance than it varies internationally. A smaller standard deviation
means that student performance varies less in a country/economy than it varies internationally.

3 This analysis was carried out in two steps. In the first step, the share of the variation in student performance that
occurs between education systems was identified. In the second step, out of the remaining variation, the between-
school and within-school was identified. Within-school variation are differences in performance between students.

4 PISA results do not establish causality. PISA identifies empirical correlations between student achievement and the
characteristics of schools and education systems, correlations that show consistent patterns across countries.
Implications for policy are based on this correlational evidence and previous research.

5 The reason for this restriction is the following: while the students sampled in PISA represent all 15-year-old students,
whatever type of school they are enrolled in, they may not be representative of the students enrolled in their school.
As a result, comparability at the school level may be compromised. For example, if grade repeaters in a country are
enrolled in different schools than students in the modal grade because the modal grade in this country is the first
year of upper secondary school (ISCED 3) while grade repeaters are enrolled in lower secondary school (ISCED 2),
the average performance of schools where only students who had repeated a grade were assessed may be a poor
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indicator of the actual average performance of these schools. By restricting the sampling to schools with the modal
ISCED level for 15-year-old students, PISA ensures that the characteristics of the students sampled are as close as
possible to the profiles of the students attending the school. The “modal ISCED level” is defined here as the level
attended by at least one-third of the PISA sample. In 15 education systems (Baku [Azerbaijan], Cambodia, Colombia,
Costa Rica, the Czech Republic, the Dominican Republic, Hong Kong [China]*, Indonesia, Jamaica, Kazakhstan,
Morocco, the Netherlands, the Slovak Republic, Switzerland, and Chinese Taipei) both lower secondary (ISCED
level 2) and upper secondary (ISCED level 3) schools meet this definition. In all other countries, analyses are
restricted to either lower secondary or upper secondary schools (see Table 1.B1.2.14 for details). In several countries,
lower and upper secondary education are provided in the same school. As the restriction is made at the school level,
some students from a grade other than the modal grade in the country may also be used in the analysis.

6 See Annex A3 for a technical note on how the range of ranks were computed in PISA 2022.

" The PIAAC numeracy scale that is used here has a mean of 263 and a standard deviation of 47. Thus, for example,
the gain in young adulthood of 28 points from a baseline PIAAC score of 269 at age 15, represents about 60% of a
standard deviation.

8 As discussed in Box 3.1, Chapter 3, of the OECD Skills Outlook 2021, in order to analyse literacy and numeracy
performance growth between age 15 and young adulthood, analyses were conducted on synthetic cohorts, matching
data from PISA and the relevant birth cohort in PIAAC: “Sample sizes used to construct the synthetic cohorts vary
markedly: in PISA, the cohort comprises around 4 500 students per country, compared to only around 150 individuals
in PIAAC. For this reason, the PIAAC age band was expanded to include people born one year before and after the
relevant PISA cohort. For example, PISA 2000 results were matched to data for 26-28 year-olds surveyed in PIAAC
in 2012 — which, unlike PISA, had been conducted only once so far — for the 17 countries that participated in both.
To increase international coverage, data from PISA 2003 were added for three countries that administered PIAAC in
2015. Similarly, data for PISA 2003 were matched to data for 23-25 year-olds in PIAAC.” For further reference, see
Annex Table 3.A.1 in the OECD Skills Outlook 2021.
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3 What can students do in mathematics,
reading and science?

This chapter presents the various levels of proficiency that students exhibited in PISA 2022
in mathematics, reading and science. It describes what students can do at each level of
proficiency in each subject and how many students performed at each proficiency level. It
then discusses student performance in specific aspects of mathematics.

For Australia, Canada, Denmark, Hong Kong (China), Ireland, Jamaica, Latvia, the Netherlands, New Zealand,
Panama, the United Kingdom and the United States, caution is required when interpreting estimates because one or
more PISA sampling standards were not met (see Reader’s Guide, Annexes A2 and A4).
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What the data tell us

e Some 69% of students attained at least baseline proficiency Level 2 in mathematics on average across
OECD countries. Over 85% of students in Estonia, Hong Kong (China), Japan, Macao (China), Singapore
and Chinese Taipei performed at this proficiency level or above.

¢ Roughly three out of four students attained at least baseline proficiency Level 2 in reading on average
across OECD countries. A similar proportion attained at least Level 2 in science.

e On average across OECD countries, some 9% of students attained the highest proficiency levels, Level 5
or 6, in mathematics. In 16 out of 81 countries and economies participating in PISA 2022, more than 10%
of students attained Level 5 or 6 proficiency; by contrast, in 42 countries and economies, less than 5% of
students attained Level 5 or 6 proficiency in mathematics.

e Some 7% of students attained the highest proficiency levels, Level 5 or 6, in reading on average across
OECD countries. A similar proportion attained Level 5 or 6 proficiency in science.

This chapter describes what students are able to do in mathematics, reading and science. Chapter 2 describes
students’ performance through their score on the PISA scale; scores, however, do not indicate what students are
actually capable of accomplishing in each subject. This chapter translates PISA scores into proficiency levels to allow
for a substantive interpretation of the kinds of tasks that students scoring higher or lower in PISA can complete
successfully. For a detailed explanation of the way in which PISA scores are translated into proficiency levels, please
see Annex A1.

What students can do in mathematics

Percentage of students at different levels of mathematics proficiency

In PISA 2022, the mathematics scale is divided into eight proficiency levels'. Figure 1.3.1 shows how students are
distributed across the eight levels of mathematics proficiency. In PISA, proficiency Level 2 is considered the baseline
level of proficiency students need to participate fully in society. At this level, students begin to demonstrate the ability
and initiative to use mathematics in simple real-life situations. Students who do not attain baseline Level 2 are referred
to in this report as “low performers”. Low-performing students are less likely to complete higher education and
attaining better-paying and prestigious jobs in the future (OECD, 20161;; OECD, 2018y2)). The percentage of students
performing at Level 1a or below (i.e. below Level 2) is shown on the left side of the vertical axis in Figure 1.3.1.
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Figure 1.3.1. Students’ proficiency in mathematics
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Note: Cambodia, Guatemala, Paraguay and Viet Nam used a paper-based version of the PISA assessment (see Annex A5).
Countries and economies are ranked in descending order of the percentage of students who performed at or above Level 2.
Source: OECD, PISA 2022 Database, Table .B1.3.1

PISA 2022 results show that 31% of students performed below Level 2 in mathematics on average across OECD
countries. 19% of students scored at proficiency Level 1a in mathematics, 10% at proficiency Level 1b, 2% at
proficiency Level 1c, and 0.3% below proficiency Level 1c on average across OECD countries.

Some educational systems have few low performers in mathematics. In six countries and economies, 15% or less of
students performed below Level 2 in mathematics (Estonia, Chinese Taipei, Hong Kong [China]*, Japan, Macao

[China] and Singapore, in descending order of the percentage of low performers). In these countries, most low-
performing students scored at Level 1a rather than at proficiency Level 1b, Level 1c or Below Level 1c. This means

that these systems are close to achieving universal basic proficiency in mathematics.
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By contrast, some educational systems have many low performers in mathematics. In 35 educational systems more
than half of students scored below proficiency Level 2, and in 12 of them more than 80% of students scored below
proficiency Level 2. In 18 countries and economies, at least 30% of students performed at proficiency Level 1a; in 15
countries and economies, at least 30% of students performed at proficiency Level 1b; and, in 19 countries and
economies, at least 10% of students performed at proficiency Level 1c.

The percentage of students performing at Level 2 or above in mathematics in PISA 2022 is shown on the right side
of the vertical axis in Figure 1.3.1. These are students who reach or surpass basic proficiency in mathematics. On
average across OECD countries, 69% of students scored at Level 2 or above.

More students performed at proficiency Level 2 (23%) and Level 3 (22%) than at Level 4 (15%) on average across
OECD countries. Furthermore, only a small proportion of students scored at Level 5 (7%) and Level 6 (2%) on
average across OECD countries.

Students who attained proficiency Level 5 or Level 6 are referred to in this report as “top performers”. Only in eight
countries and economies was the share of students scoring at proficiency Level 5 in mathematics higher than 10%.
In most countries or economies (46 out of 81), the share of students scoring at proficiency Level 5 is lower than 5%.
And, in 30 countries or economies only 1% or less of 15-year-olds scored at proficiency Level 5.

The share of students scoring at Level 6 is higher than 10% only in Hong Kong (China)*, Macao (China), Singapore
and Chinese Taipei. In a great majority of countries or economies (75 out of 81), the share of students scoring at
Level 6 is lower than 5%. In 46 countries or economies only 1% or less of students scored at this level in mathematics.

Results on student performance in mathematics subscales (i.e. mean score and proficiency levels) are available in
tables included in Annex B1 (for countries and economies) and Annex B2 (for regions within countries).

The range of proficiencies covered by the PISA mathematics test

Table 1.3.1 provides descriptions for all proficiency levels for mathematics?; it also shows the average share of
students performing at each level across OECD countries.
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Table 1.3.1. Description of the eight levels of mathematics proficiency in PISA 2022

Level

Lower

score
limit
669

Percentage of
students able to
perform tasks at

each level or above
(OECD average)

2.0%

Characteristics of tasks

AtLevel 6, students can work through abstract problems and demonstrate creativity and flexible thinking to develop
solutions. For example, they can recognise when a procedure that is not specified in a task can be applied in a
non-standard context or when demonstrating a deeper understanding of a mathematical concept is necessary as
part of a justification. They can link different information sources and representations, including effectively using
simulations or spreadsheets as part of their solution. Students at this level are capable of critical thinking and have
amastery of symbolic and formal mathematical operations and relationships that they use to clearly communicate
their reasoning. They can reflect on the appropriateness of their actions with respect totheir solution and the original
situation.

607

8.7%

At Level 5, students can develop and work with models for complex situations, identifying or imposing constraints,
and specifying assumptions. They can apply systematic, well-planned problem-solving strategies for dealing with
more challenging tasks, such as deciding how to develop an experiment, designing an optimal procedure, or
working with more complex visualisations that are not given in the task. Students demonstrate an increased ability

to solve problems whose solutions often require incorporating mathematical knowledge that is not explicitly stated
in the task. Students at this level reflect on their work and consider mathematical results with respect to the real -
world context .

545

236%

At Level 4, students can work ef fectively with explicit models for complex concrete situations, sometimes involving
two variables, as well as demonstrate an ability to work with undefined models that they derive using a more
sophisticated computational-thinking approach. Students at this level begin to engage with aspects of critical
thinking, such as evaluating the reasonableness of a result by making qualitative judgements when computations
are not possible from the given information. They can select and integrate different representations of information,
including symbolic or graphical, linking them directly to aspects of real-world situations. At this level, students
can also construct and communicate explanations and arguments based on their interpretations, reasoning, and
methodology .

482

45.6%

AtLevel 3, students can devise solution strategies, including strategies that require sequential decision-making or
flexibility in understanding of familiar concepts. At this level, students begin using computational-thinking skills to
develop their solution strategy. They are able to solve tasks that require performing several different but routine
calculations that are not all clearly defined in the problem statement. They can use spatial visualisation as part
of a solution strategy or determine how to use a simulation to gather data appropriate for the task. Students at
this level can interpret and use representations based on different information sources and reason directly from
them, including conditional decision-making using a two-way table. They typically show some ability to handle
percentages, fractions and decimal numbers, and to work with proportional relationships.

420

68.9%

At Level 2, students can recognise situations where they need to design simple strategies to solve problems,
including running straightforward simulations involving one variable as part of their solution strategy. They can
extract relevant information from one or more sources that use slightly more complex modes of representation, such
as two-way tables, charts, or two-dimensional representations of three-dimensional objects. Students at this level
demonstrate a basic understanding of functional relationships and can solve problems involving simple ratios. They
are capable of making literal interpretations of results

1a

358

87.6%

At Level 1a, students can answer questions involving simple contexts where all information needed is present, and

the questions are clearly defined. Information may be presented in a variety of simple formats and students may
need to work with two sources simultaneously to extract relevant information. They are able to carry out simple,
routine procedures according to direct instructions in explicit situations, which may sometimes require multiple
iterations of a routine procedure to solve a problem.  They can perform actions that are obvious or that require very
minimal synthesis of information, but in all instances the actions follow clearly from the given stimuli. Students at
this level can employ basic algorithms, formulae, procedures, or conventions to solve problems that most often
involve whole numbers.

1b

295

974%

At Level 1b, students can respond to questions involving easy to understand contexts where all information needed
is dearly given in a simple representation (i.e., tabular or graphic) and, as necessary, recognize when some
information is extraneous and can be ignored with respect to the specific question being asked. They are able to
perform simple calculations with whole numbers, which follow from clearly prescribed instructions, defined in short,
syntactically simple text .

233

99.7%

AtLevel 1c, students can respond toquestions involving easy to understand contexts where all relevant information
is clearly given in a simple, familiar format (for example, a small table or picture) and defined in a very short,
syntactically simple text. They are able to follow a clear instruction describing a single step or operation.

Source: OECD, PISA 2022 Database, Table 1.B1.3.1.
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Table 1.3.2 presents the proficiency level of several released test items from both the PISA 2022 main study (i.e.
items that were actually used in the assessment) and the PISA 2022 field trial. These items are presented in full in
Annex C. Items that illustrate the proficiency levels applicable to the paper-based assessment were presented in the
PISA 2012 Initial Report (OECD, 20143)).

Table 1.3.2. Map of selected mathematics questions, illustrating proficiency levels

Lower
score | Question Question difficulty
Level limit | (in descending order of difficulty ) (in PISA score points)
669 |FORESTEDAREA- Released item 3 (CMA161Q03) 840
FORESTEDAREA- Released item 4 (CMA161Q04) 739
POINTS - Released item 1 (CMA156Q01C) 672
CAR PURCHASE - Released item 2 (CMA104Q02) Field Trial
DVD SALES - Released item 2 (CMA106Q02) Field Trial
MOVING TRUCK - Released item 2 (CMA1 18Q02) Field Trial
607 |FORESTEDAREA- Released item 2 (CMA161Q02) 647
FORESTEDAREA- Released item 1 (CMA161Q01) 636
TRIANGULAR PATTERN - Released item 3 (CMA150Q03) 620
SPINNERS - Released item 2 (CMA159Q02) Field Trial
SPINNERS - Released item 3 (CMA159Q03) Field Trial
545 | DVD SALES - Released item 1 (CMA106Q01) Field Trial
482 | SOLAR SYSTEM - Released item 1 (CMA123Q01S) 514
DVD SALES - Released item 3 (CMA106Q03) Field Trial
SPINNERS - Released item 1 (CMA159Q01) Field Trial
2 420 | TRIANGULAR PATTERN - Released item 2 (CMA150Q02) 448
SOLAR SYSTEM - Released item 2 (CMA123Q02S) 430
CAR PURCHASE - Released item 1 (CMA104Q01) Field Trial
MOVING TRUCK - Released item 1 (CMA118Q01) Field Trial
1a 358 | TRIANGULAR PATTERN - Released item 1 (CMA150Q01) 411
1b 295

Note: Items with the label “Field Trial” in the Question difficulty column are items that were only used in the PISA 2022 field trial (i.e. not included in the main survey).

Question 1 in the TRIANGULAR PATTERN unit is an easy item at proficiency Level 1a. It illustrates the capacity of
students to employ a simple algorithm to solve a clearly formulated question with all information shown. Students are
presented with a drawing made of rows using alternating red and blue triangles. The drawing shows the first four
rows of the pattern and students are asked to compute the percentage of blue triangles shown in these four rows.
There are six blue triangles and 16 total triangles, so the percentage of blue triangles is 37.5% (6 + 16 = 0.375). This
question measures the employing mathematical concepts, facts and procedures process subscale, and quantity in
the content subscale.

Question 2 in the same TRIANGULAR PATTERN unit is at proficiency Level 2 (Figure 1.3.2). It builds off the first item
of the unit by, again, asking students to compute the percentage of blue triangles. However, this time it is based on
five rows of the pattern. Since the fifth row is not shown, students must extrapolate how many red and blue triangles
this fifth row would contain based on the pattern established in the previous four rows and then calculate the new
percentage of the total number of blue triangles. This item requires extending the pattern beyond what is shown. This
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question measures the formulating situations mathematically process and change and relationships in the content
category.

Figure 1.3.2. Triangular Pattern unit, released item #2

pisazoz2 | ENEEER

Triangular Pattern TRIANGULAR PATTERN
i Alex drew the following pattern of red and blue triangles.
Refer to “Triangular Pattern” on the right. Click on a choice to The first four rows of the pattern are shown below.

answer the question.

If Alex were to extend the pattern to a fifth row, what would be
the percentage of blue triangles in all five rows of the pattern?
O 40.0%
O 50.0%

O 60.0%
O 66.7%

Note: For the full set of publicly released mathematics items, see Annex C.

An example of an item at proficiency Level 3 is the first item in the SOLAR SYSTEM unit. It illustrates students’
capacity to use data provided in a table to respond to explicit instructions. For this task, students need to determine
which three planets have the average distances in Astronomical Units (au) between them that are shown in the
model. To do this, students need to use the table in the stimulus that gives each planet’s average distance from the Sun in
au. This question measures the interpreting, applying, and evaluating mathematical outcomes process, and quantity in the content
category.

Question 1 in the DVD SALES unit is a task at proficiency Level 4 (this item was not administered in the main study
but only in the field trial). It illustrates students’ capacity to evaluate whether a statement is supported by information
shown in a graph. The item shows a scatterplot with the number of years after 2008 in the x-axis and the number of
DVDs sold in millions in the y-axis. Students also see a table containing three statements about DVD sales in the
United Kingdom for the years 2008 through 2014. To verify these statements and obtain full credit, students need to
compute percentages, ratios, and differences, and interpret the slope of the graph in the linear model as a constant
rate of change. This question measures the formulating situations mathematically process, and uncertainty and data
in the content category.

The FORESTED AREAS unit provides examples of tasks at proficiency Levels 5 and 6. The unit has an introduction
screen that provides information about the context of the unit and lets students know that they will be using a
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spreadsheet tool to assist with answering the questions. After the introduction screen, students come to a practice
screen where they must perform several actions to familiarise themselves with the functionality of the spreadsheet.
After the practice screen, students come to an instruction screen, which lets them know that instructions for using
the spreadsheet are available in each item. The data used for all items in this unit comprise the amount of forested
area as a percentage of the total land area for 15 countries in the years 2005, 2010, and 2015. The spreadsheet also
has columns that are always empty when students first navigate to each item, and the default ordering of the countries
is alphabetical.

Question 1 in the FORESTED AREAS unit is a task at proficiency Level 5. It asks students to identify the countries
that had the greatest gain, the greatest loss or no overall change in its percentage of forested area between 2005
and 2015. To answer this question, students need to determine what calculation(s) to perform, how to use the
spreadsheet to perform them, and, lastly, interpret the results with respect to the context. This question measures
the formulating situations mathematically process, and uncertainty and data in the content category.

Question 3 in FORESTED AREAS is a task at proficiency Level 6 (Figure 1.3.3). Students are told to consider the
data in terms of two time periods: 2005 to 2010 and 2010 to 2015. They must identify the two countries that had
biggest change in their percentage of forested area from one time period to the other. To answer this question,
students need to calculate the change in the percent of forested area for each time period and then compute the
change between the two time periods; they might also find it helpful to sort the results. Students have to devise a
strategy for using the spreadsheet, which requires performing multiple operations before being able to evaluate the
results. Possibly contributing to the difficulty of this item is recognising that “biggest change” in this context does not
just mean an increase but it can also mean a decrease in the percentage of forested area between time periods. This
question was allocated to the interpreting, applying and evaluating mathematical outcomes process category, and to
the uncertainty and data content category.

Figure 1.3.3. Forested Area unit, released item #3

pisaz2o22 | HMEBEER [@

Forested Area

FORESTED AREA
Question 3/4

The spreadsheet below shows the amount of forested area as a percentage of the total
land area in each of the 15 countries in this data set. Data are shown for the years
2005, 2010, and 2015.

| » How to Use the Spreadsheet

ColumnB ColumnC ColumnD ColumnE ColumnF ColumnG

Refer to “Forested Area” on the right. Use the spreadsheet to [54] v ™ v =~ ™
help you answer the question below. Select from the drop-
down menus to answer the question. Country. | IN2005 1 2010700 | W5(2018 | o X o X o X
Algeria 0.64 0.81 0.82
. " . A i 1.77 1.74 1n77
Consider the two time periods: 2005 to 2010 and 2010 to amen?
2015. Colombia 54.26 52.85 52.73
Germany 32.66 32.73 32.76
lrf terms of percgntage points, which two countries had th.e r— 2011 3028 3145
biggest change in the percent of forested area from one time - 1 1 1
period to the other time period? india 2% 2347 23t
Kazakhstan 1.24 1.23 1.23
Answers:  Select ~ | and | Select v Lebanon 13.34 13.38 13.42
Panama ‘64.33 v63.21 62.11
Peru 59.01 58.45 57.79
Portugal 36.52 35.89 35.25
Senegal 45.05 44.01 42.97
South Korea 64.42 64.08 63.69
Thailand 31.51 31.81 321
United States 33.26 33.7 33.85
Calculate
Column ~ Operation v |Column ~

Column i m m

Note: For the full set of publicly released mathematics items, see Annex C.
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Box 1.3.1. How PISA develops test items

The first step in defining a reporting scale in PISA is developing a framework for each subject assessed. This
framework provides a definition of what it means to be proficient in the subject; delimits and organises the subject
according to different dimensions; and suggests the kind of test items and tasks that can be used to measure
what students can do in the subject within the constraints of the PISA design (OECD, 20234)). These frameworks
were developed by a group of international experts for each subject and agreed upon by the participating
countries.

The second step is the development of the test questions (i.e. items) to assess proficiency in each subject. A
consortium of testing organisations under contract to the OECD on behalf of participating governments develops
new items and selects items from previous PISA tests (i.e. “trend items”) of the same subject. The expert group
that developed the framework reviews these proposed items to confirm that they meet the requirements and
specifications of the framework.

The third step is a qualitative review of the testing instruments by all participating countries and economies to
ensure the items’ overall quality and appropriateness in their own national context. These ratings are considered
when selecting the final pool of items for the assessment. Selected items are then translated and adapted to
create national versions of the testing instruments. These national versions are verified by the PISA consortium.

The verified national versions of the items are then presented to a sample of 15-year-old students in all
participating countries and economies as part of a field trial. This is to ensure that they meet stringent quantitative
standards of technical quality and international comparability. In particular, the field trial serves to verify the
psychometric equivalence of items across countries and economies (see Annex A6).

After the field trial, material is considered for rejection, revision or retention in the pool of potential items. The
international expert group for each subject then formulates recommendations as to which items should be included
in the main assessments. The final set of selected items is also subject to review by all countries and economies.
This selection is balanced across the various dimensions specified in the framework and spans various levels of
difficulty so that the entire pool of items measures performance across all component skills and a broad range of
contexts and student abilities.

What students can do in reading

Percentage of students at different levels of reading proficiency

Figure 1.3.4 shows the distribution of students across the eight levels of reading proficiency.
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Figure 1.3.4. Students’ proficiency in reading
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Romania

Brunei Darussalam
Mexico

Costa Rica

Qatar

United Arab Emirates
Moldova

Jamaica*

Brazil

Peru

Colombia
Montenegro
Bulgaria
Argentina
Panama*
Malaysia

Saudi Arabia
Kazakhstan
Mongolia
Thailand
Paraguay
Georgia
Guatemala

El Salvador
North Macedonia
Albania
Indonesia
Dominican Republic
Philippines
Jordan

Morocco
Uzbekistan
Cambodia

Macao (China)

Chinese Taipei

Hong Kong (China)*
Ukrainian regions (18 of 27)
Baku (Azerbaijan)
Palestinian Authority
Kosovo

20 0 20 40 60 80

100 %

** Caution is required when comparing estimates based on PISA 2022 with other countries/economies as a strong linkage to the international PISA reading scale could not be

established (see Reader's Guide and Annex A4).
Note: Cambodia, Guatemala, Paraguay and Viet Nam used a paper-based version of the PISA assessment (see Annex A5).

Countries and economies are ranked in descending order of the percentage of students who performed at or above Level 2.
Source: OECD, PISA 2022 Database, Table 1.81.3.2.

On average across OECD countries, the percentage of low performers in reading was 26%. 17% of students scored
at proficiency Level 1a in reading, 8% at proficiency Level 1b, 2% at proficiency Level 1¢, and 0.2% below proficiency

Level 1c in PISA 2022.

Some educational systems have few low performers in reading. In Singapore, Ireland*, Macao (China), Japan,
Estonia, and Korea (listed in ascending order of the proportion of low performers), 15% or less of students performed
below baseline proficiency Level 2 in reading. In these countries, most of the relatively few low-performing students
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scored at no lower than Level 1a, meaning that these systems are close to achieving universal basic proficiency in
reading.

A larger number of educational systems have many low performers in reading. In 30 education systems, more than
half of students performed below baseline proficiency Level 2 in reading. In 21 countries and economies, at least
30% of students performed at proficiency Level 1a; in 9 countries and economies, at least 30% of students performed
at proficiency Level 1b; and in 10 countries and economies, at least 10% of students performed at proficiency Level
1c.

The percentage of students performing at Level 2 or above in reading in PISA 2022 is shown on the right side of the
vertical axis in Figure 1.3.4. On average across OECD countries, 74% of students scored at Level 2 or above. In 10
countries and economies, more than 80% of students scored at Level 2 or above but in another four countries and
economies less than 20% of students reached baseline proficiency Level 2 in reading.

More students performed at proficiency Level 2 (24%) and Level 3 (25%) than at Level 4 (17%) on average across
OECD countries. Moreover, only a small proportion of students scored at Level 5 (6%) and Level 6 (1%) on average
across OECD countries.

Some 7% of students attained the highest proficiency levels, Level 5 or 6, in reading on average across OECD
countries. In 13 countries/economies, the share of top performers in reading is higher than 10%.

Only in seven countries and economies (Canada*, Japan, Korea, New Zealand*, Singapore, Chinese Taipei and the United
States*) is the share of students scoring at proficiency Level 5 higher than 10%. In 55 countries or economies, the
share of students scoring at Level 5 is lower than 5%.

The share of students scoring at Level 6 in reading is zero in 11 countries and economies, and is 5% in Singapore.
In 46 countries/economies the percentage of students scoring at Level 6 in reading is greater than zero but smaller
than 1%, in five countries/economies it is 3%, and in the United States* it is 4%.

The range of proficiencies covered by the PISA reading test

The eight proficiency levels used in the PISA 2022 reading assessment are the same as those established for the
PISA 2018 assessment. Table 1.3.3 illustrates the range of reading competencies covered by the PISA test and
describes the skills, knowledge and understanding required at each level of the reading scale.
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Table 1.3.3. Description of the eight levels of reading proficiency in PISA 2022 [1/2]

Lower
score
Level | limit

698

Percentage of
students able to
perform tasks at

each level or above
(OECD average)

1.2%

Characteristics of tasks

Readers at Level 6 can comprehend lengthy and abstract texts in which the information of interest is deeply
embedded and only indirectly related to the task. They can compare, contrast and integrate information
representing multiple and potentially conflicting perspectives, using multiple criteria and generating inferences
across distant pieces of information to determine how the information may be used.

Readers at Level 6 can reflect deeply on the text's source in relation to its content, using criteria external to the
text. They can compare and contrast information across texts, identifying and resolving inter-textual
discrepancies and conflicts through inferences about the sources of information, their explicit or vested interests,
and other cues as to the validity of the information.

Tasks at Level 6 typically require the reader toset up elaborate plans, combining multiple criteria and generating
inferences to relate the task and the text(s). Materials at this level include one or several complex and abstract
text(s), involving multiple and possibly discrepant perspectives. Target information may take the form of details
that are deeply embedded within or across texts and potentially obscured by competing information.

626

7.2%

Readers atLevel 5 can comprehend lengthy texts, inferring which information in the text is relevant even though
the information of interest may be easily overlooked. They can perform causal or other forms of reasoning based
on a deep understanding of extended pieces of text. They can also answer indirect questions by inferring the
relationship between the question and one or several pieces of information distributed within or across multiple
texts and sources.

Reflective tasks require the production or critical evaluation of hypotheses, drawing on specific information.
Readers can establish distinctions between content and purpose, and between fact and opinion as applied to
complex or abstract statements. They can assess neutrality and bias based on explicit or implicit cues pertaining
to both the content and/or source of the information.  They can also draw conclusions regarding the reliability of
the claims or conclusions o ffered in a piece of text.

For all aspects of reading, tasks at Level 5 typically involve dealing with concepts that are abstract or
counterintuitive, and going through several steps until the goal is reached. In addition, tasks at this level may
require the reader to handle several long texts, switching back and forth across texts in order to compare and
contrast information.

553

24.1%

At Level 4, readers can comprehend extended passages in single or multiple-text settings. They interpret the
meaning of nuances of language in a section of text by taking into account the text as a whole. In other
interpretative tasks, students demonstrate understanding and application of ad hoc categories. They can
compare perspectives and draw inferences based on multiple sources.

Readers can search, locate and integrate several pieces of embedded information in the presence of plausible
distractors. They can generate inferences based on the task statement in order toassess the relevance of target
information. They can handle tasks that require them to memorise prior task context.

In addition, students at this level can evaluate the relationship between specific statements and a person’s
overall stance or conclusion about a topic. They can reflect on the strategies that authors use to convey their
points, based on salient features of texts (e.g., titles and illustrations). They can compare and contrast claims
explicitly made in several texts and assess the reliability of a source based on salient criteria.

Texts at Level 4 are often long or complex, and their content or form may not be standard. Many of the tasks are
situated in multiple-text settings. The texts and the tasks contain indirect or implicit cues.

Source: OECD, PISA 2022 Database, Table 1.B1.3.2.
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Table 1.3.3. Description of the eight levels of reading proficiency in PISA 2022 [2/2]

Percentage of
students able to
Lower | perform tasks at
score | each level or above
Level | limit (OECD average) Characteristics of tasks

480 49.4% Readers at Level 3 can represent the literal meaning of single or multiple texts in the absence of explicit content
or organisational clues. Readers can integrate content and generate both basic and more advanced inferences.
They can also integrate several parts of apiece of text in order toidentify the main idea, understand a relationship
or construe the meaning of a word or phrase when the required information is featured on a single page.

They can search forinformation based on indirect prompts, and locate target information that is not in a prominent
position and/or is in the presence of distractors. In some cases, readers at this level recognise the relationship
between several pieces of information based on multiple criteria.

Level 3 readers can reflect on a piece of textor a small set of texts, and compare and contrast several authors
viewpoints based on explicit information. Reflective tasks at this level may require the reader to perform
comparisons, generate explanations or evaluate a feature of the text. Some reflective tasks require readers to
demonstrate a detailed understanding of a piece of text dealing with a familiar topic, whereas others require a
basic understanding of less-familiar content.

Tasks at Level 3 require the reader to take many features into account when comparing, contrasting or
categorising information. The required information is often not prominent or there may be a considerable amount
of competing information. Texts typical of this level may include other obstacles, such as ideas that are contrary
to expectation or negatively worded.

2 407 73.7% Readers at Level 2 can identify the main idea in a piece of text of moderate length. They can understand
relationships or construe meaning within a limited part of the text when the information is not prominent by
producing basic inferences, and/or when the text(s) include some distracting information.

They can select and access a page in a set based on explicit though sometimes complex prompts, and locate
one or more pieces of information based on multiple, partly implicit criteria.

Readers at Level 2 can, when explicitly cued, reflect on the overall purpose, or on the purpose of specific details,
in texts of moderate length. They can reflect on simple visual or typographical features. They can compare claims
and evaluate the reasons supporting them based on short, explicit statements.

Tasks at Level 2 may involve comparisons or contrasts based on a single feature in the text. Typical reflective
tasks at this level require readers to make a comparison or several connections between the text and outside
knowledge by drawing on personal experience and attitudes.

1a 335 90.3% Readers at Level 1a can understand the literal meaning of sentences or short passages. Readers at this level can
also recognise the main theme or the author’s purpose in a piece of text about a familiar topic, and make a simple
connection between several adjacent pieces of information, or between the given information and their own prior
knowledge.

They can select a relevant page from a small set based on simple prompts, and locate one or more independent
pieces of information within short texts.

Level 1a readers can reflect on the overall purpose and on the relative importance of information (e.g. the main
idea vs. non-essential detail) in simple texts containing explicit cues.

Most tasks at this level contain explicit cues regarding what needs to be done, how to do it, and where in the
text(s) readers should focus their attention.

1b 262 97.9% Readers at Level 1b can evaluate the literal meaning of simple sentences. They can also interpret the literal
meaning of texts by making simple connections between adjacent pieces of information in the question and/or the
text.

Readers at this level can scan for and locate a single piece of prominently placed, explicitly stated information in
a single sentence, a short text or asimple list. They can access a relevant page from a small set based on simple
prompts when explicit cues are present.

Tasks at Level 1b explicitly direct readers to consider relevant factors in the task and in the text. Texts at this level
are short and typically provide support tothe reader, such as through repetition of information, pictures or familiar
symbols. There is minimal competing information.

189 99.8% Readers at Level 1c can understand and affirm the meaning of short, syntactically simple sentences on a literal
level, and read for a clear and simple purpose within a limited amount of time.
Tasks at this level involve simple vocabulary and syntactic structures.

Source: OECD, PISA 2022 Database, Table 1.81.3.2.
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What students can do in science

Percentage of students at different levels of science proficiency

Figure 1.3.5 shows the distribution of students across the seven levels of science proficiency.

Figure 1.3.5. Students’ proficiency in science

M Below Level 1b [Jlevel 1b  [levella [Jlevel2 [Elevel3 MLevel4 MLevel 5 MLevel6

orabove orabove
Singapore 1 I — ] I 1 Uruguay
Japan 1 E—— I ] Qatar
Estonia [ I I | | — I | Romania
Korea N I I — ] | I | United Arab Emirates
Canada® [l | [ I ] Kazakhstan
Ireland* [l I = I ] Malaysia
Latvia* 0 I T m [ | I [} Bulgaria
Slovenia I I I | | m— T ] Moldova
Finland LI | | — — Mongolia
Poland i | | — | Costa Rica
Switzerland [ I ] = I i Mexico
Denmark* [ I I = K I ] Colombia
Australia* [ I I ] L] 1 — Peru
Czech Republic [ [ | I I — Thailand
United Kingdom* i | [ | ] Argentina
New Zealand* | I I ] (| | i} Jamaica®
Viet Nam [ I 1 | [ 0 Montenegro
Spain [T ] | [ 11 Brazil
Lithuania [ ] | | I [ Panama*
Portugal [ ] I 1 Saudi Arabia
United States* 1 I I | | ] Georgia
Belgium 1 I I = | [ 1] North Macedonia
Croatia I ] | | [ 1 Indonesia
Austria [T | | I | Albania
Germany [T I I | L] 1 Jordan
Hungary 1 I I ]| | il El Salvador
Sweden L 1 I = [ I | Paraguay
France 1 = | 1 | Guatemala
Italy [1 ] | | ] Morocco
OECD average L= I = L ] Dominican Republic
Tirkiye i I — | - | Philippines
Netherlands* [ I I [ | | I il Uzbekistan
Norway I | | I I Cambodia
Malta = =]
Slovak Republic | | I —m [ Il | Macao (China)
Israel | | I J— | 1 — — ] Chinese Taipei
Serbia [ I | I [ I | Hong Kong (China)*
Iceland I 1 L1 I L1 Ukrainian regions (18 of 27)
Chile I 1 L 1 Baku (Azerbaijan)
Brunei Darussalam | - I —n L | Palestinian Authority
Greece | - I - | L] I n] Kosovo
60 80 100 100 8 60 40 20 0 20 40 60 8 100%

%100 80 60 40 20 0 20 40

Note: Cambodia, Guatemala, Paraguay and Viet Nam used a paper-based version of the PISA assessment (see Annex A5).
Countries and economies are ranked in descending order of the percentage of students who performed at or above Level 2.

Source: OECD, PISA 2022 Database, Table 1.81.3.3.
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On average across OECD countries in PISA 2022, the percentage of low-performing students in science was 24%.
17% of students scored in science at proficiency Level 1a, 6% at proficiency Level 1b, and 1% below proficiency
Level 1b.

A small number of educational systems have few low performers in science. In seven countries and economies, less
than 15% of students performed below baseline proficiency Level 2 in science (Macao [China], Singapore, Japan,
Estonia, Chinese Taipei, Hong Kong [China]* and Korea, in ascending order of the proportion of low performers). In
these countries, most of the relatively few low-performing students scored at Level 1a, meaning that these systems
are close to achieving universal basic proficiency in science.

A larger number of educational systems have many low performers in science. In 30 countries and economies, at
least 30% of students performed at proficiency Level 1a; in 18 countries and economies, at least 20% of students
performed at proficiency Level 1b.

The percentage of students performing at Level 2 or above in science in PISA 2022 is shown on the right side of the
vertical axis in Figure 1.3.5. On average across OECD countries, 76% of students scored at Level 2 or above. In 17
countries and economies, at least 80% of students scored at Level 2 or above but in another 10 countries and
economies less than 30% of students reached baseline proficiency Level 2 in science.

More students performed in science at proficiency Level 2 (25%) and Level 3 (26%) than at Level 4 (17%) on average
across OECD countries. Moreover, only a small proportion of students scored at Level 5 (6%) and Level 6 (1%) on
average across OECD countries.

Some 7% of students attained the highest proficiency levels, Level 5 or 6, in science on average across OECD
countries. In 14 countries/economies, the share of top performers in science was higher than 10%.

Only in five countries and economies was the share of students scoring at proficiency Level 5 higher than 10%. In
54 out of 81 countries or economies, the share of students scoring at Level 5 was lower than 5%.

The share of students scoring at Level 6 was as high as 6% only in Singapore. In 60 out of 81 countries or economies,
the share of students scoring at Level 6 was no higher than 1%.

The range of proficiencies covered by the PISA science test

The seven proficiency levels used in the PISA 2022 science assessment were the same as those established for the
PISA 2015 assessment and were used again in PISA 2018. Table |.3.4 illustrates the range of science competencies
covered by the PISA test and describes the skills, knowledge and understanding required at each level of the science
scale.
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Table 1.3.4. Description of the seven levels of science proficiency in PISA 2022

Level

Lower

score
limit
708

Percentage of
students able to
perform tasks at

each level or above
(OECD average)

1.2%

Characteristics of tasks

AtLevel 6, students can draw on arange of interrelated scientific ideas and concepts from the physical, life, and
earth and space sciences and use content, procedural and epistemic knowledge in order to offer explanatory
hypotheses of novel scientific phenomena, events and processes or to make predictions. In interpreting data and
evidence, they are able to discriminate between relevant and irrelevant information and can draw on knowledge
external to the normal school curriculum. They can distinguish between arguments that are based on scientific
evidence and theory and those based on other considerations. Level 6 students can evaluate competing designs
of complex experiments, field studies or simulations and justify their choices.

633

7.5%

At Level 5, students can use abstract scientific ideas or concepts to explain unfamiliar and more complex
phenomena, events and processes involving multiple causal links. They are able to apply more sophisticated
epistemic knowledge to evaluate alternative experimental designs and justify their choices, and use theoretical
knowledge to interpret information or make predictions. Level 5 students can evaluate ways of exploring a given
question scientifically and identify limitations in interpretations of data sets, including sources and the effects of
uncertainty in scientific data.

559

24.6%

At Level 4, students can use more complex or more abstract content knowledge, which is either provided or
recalled, to construct explanations of more complex or less familiar events and processes. They can conduct
experiments involving two or more independent variables in a constrained context. They are able to justify an
experimental design by drawing on elements of procedural and epistemic knowledge. Level 4 students can
interpret data drawn from a moderately complex data set or less familiar context, draw appropriate conclusions
that go beyond the data and provide justifications for their choices.

484

50.3%

AtLevel 3, students can draw upon moderately complex content knowledge to identify or construct explanations
of familiar phenomena. In less familiar or more complex situations, they can construct explanations with relevant
cueing or support. They can draw on elements of procedural or epistemic knowledge to carry out a simple
experiment in a constrained context. Level 3 students are able to distinguish between scientific and non-scientific
issues and identify the evidence supporting a scientific claim.

410

75.5%

At Level 2, students are able to draw on everyday content knowledge and basic procedural knowledge toidentify
an appropriate scientific explanation, interpret data and identify the question being addressed in a simple
experimental design. They can use basic or everyday scientific knowledge to identify a valid conclusion from a
simple data set. Level 2 students demonstrate basic epistemic knowledge by being able to identify questions that
can be investigated scientificall y.

1a

335

92.6%

AtLevel 1a, students are able touse basic or everyday content and procedural knowledge torecognise or identify
explanations of simple scientific phenomena. With support, they can undertake structured scientific enquiries with
no more than two variables. They are able to identify simple causal or correlational relationships and interpret
graphical and visual data that require a low level of cognitive demand. Level 1a students can select the best
scientific explanation for given data in familiar personal, local and global contexts.

1b

261

98.9%

AtLevel 1b, students can use basic or everyday scientific knowledge to recognise aspects of familiar or simple
phenomena. They are able to identify simple patterns in data, recognise basic scientific terms and follow explicit
instructions to carry out a scientific procedure.

Source: OECD, PISA 2022 Database, Table 1.B1.3.3.
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Box 1.3.2. PISA and Sustainable Development Goals: Monitoring progress towards minimum learning
proficiency for all

In September 2015, world leaders gathered to set ambitious Sustainable Development Goals (SDGs) for the future
of the global community. The fourth SDG (Goal 4) seeks to ensure “inclusive and equitable quality education and
promote lifelong learning opportunities for all” and has ten targets, each of which has at least one global indicator
designed to facilitate the analysis and the measurement of the target.

PISA data on student achievement is used to monitor progress towards two of the SDG 4 targets and their
accompanying global indicators:

e Target 4.1.1: Ensure that all girls and boys complete free, equitable and quality primary and secondary
education leading to relevant and effective learning outcomes

e Target 4.5: Eliminate gender disparities in education and ensure equal access to all levels of education and
vocational training for the vulnerable, including persons with disabilities, indigenous peoples and children in
vulnerable situations

SDG Target 4.1.1: Minimum proficiency level in reading and mathematics
PISA data is a primary source for monitoring progress against the SDG global indicator 4.1.1.c:

e Proportion of children and young people at the end of lower secondary education achieving at least a
minimum proficiency level in (i) reading and (ii) mathematics, by sex.

In PISA, the minimum level of proficiency is defined as scoring at least Proficiency Level 2 in both reading and
mathematics.

National benchmarks

The Education 2030 Framework for Action (UNESCO, 20165) called on countries to establish "appropriate
intermediate benchmarks for addressing the accountability deficit associated with longer-term SDG4 targets”.
According to UNESCO, about 58% of countries have established benchmarks for SDG 4 Targets (UNESCO, 2022)).
These include 48 countries/economies that took part in PISA 2022. This box presents PISA data showing how
countries and economies are progressing towards achieving their national benchmarks and international SDG 4
targets.

National benchmarks for Target 4.1.1 define the proportion of young people at the end of lower secondary education
who are expected to achieve at least a minimum proficiency level in mathematics and reading by 2030, according to
the commitments of each country. Figure 1.3.6 shows national benchmarks expressed in terms of share of students
scoring below proficiency Level 2 (i.e. low performers) in PISA and the actual share of low-performing students in
mathematics in 2015, 2018 and 2022, according to PISA data.

The figures show wide variation in national benchmarks across countries, ranging from an expected share of low
performers of over 70% in El Salvador, Guatemala and Indonesia, to less than 10% in Finland. Countries set national
benchmarks based on national processes and challenges. In El Salvador and Indonesia, for example, enrolment
rates in secondary education have been increasing since 2015 but there is still no universal coverage at this level of
education (World Bank, 20237). In Finland, on the other hand, coverage has been high for several decades. These
factors influence how achievable national targets are defined.
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Figure 1.3.6. Low performers in mathematics since PISA 2015 and national benchmarks for 2030
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Notes: Only countries and economies that have set SDG 4.1.1 national targets are shown.
Statistically significant changes between PISA 2015 and PISA 2022, and PISA 2018 and PISA 2022 are marked in darker tone (see Annex A3).
UIS data for national benchmarks stands for the "Proportion of children and young people at the end of lower secondary achieving at least a minimum proficiency level in mathematics and
reading" and it is presented here as a share of low performers.
CI3: Coverage Index 3 (see Annex A2).
Countries and economies are ranked in descending order of the SDG 4.1.1 national benchmark.
Sources: OECD, PISA 2022 Database, Tables 1.B1.4.1 and .B1.5.1 and UIS.
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None of the countries included in the figure have made net progress since 2015 when the SDG agenda was set. In
29 out of 39 countries with comparable data, the share of low performers in mathematics increased between 2015
and 2022. Of the 25 OECD countries shown in Figure 1.3.6, the share of low performers increased significantly in 16
of them (by at least five percentage points). In five OECD countries the share of low performers has not changed
significantly over this period.

While the COVID-19 pandemic explains some of the setbacks experienced by countries, PISA data clearly show that
this downward trend began before the pandemic started in a number of countries.

When analysing changes in the share of low performers across countries/economies, it is important to consider
differences in the proportion of 15-year-olds represented by the PISA sample in each country in 2015, 2018 and 2022
(the Coverage Index 3, “CI3” in short). For example, in Indonesia, the percentage of low performers in mathematics
increased by 13 percentage points between 2015 and 2022. However, part of this change is likely related to the
increase in the coverage of the PISA sample from 68% to 85% over the same period. Lower coverage rates are often
due to early dropout; late or discontinuous enrolment; or grade repetition. Therefore, an increase in the coverage of
the PISA sample implies the expansion of education to more marginalised populations. Costa Rica, Jordan and Korea
are examples of other countries/economies that increased coverage by over 10 percentage points between 2015
and 2022 (Table 1.B1.4.1).

SDG Target 4.5: Gender and socio-economic parity in learning outcomes

While this target encompasses all types of inequalities across education outcomes, PISA 2022 data shed light
specifically on gender and socio-economic inequalities. This is measured using “parity indices”, which show a ratio
between two populations. Figure 1.3.7 shows the parity index for girls and boys, and for socio-economically
disadvantaged and advantaged students (i.e. parity in the percentage of students scoring at or above proficiency
Level 2 in mathematics).

On average, OECD countries are close to gender parity in mathematics proficiency but the ratio still favours boys
over girls (0.98). In seven countries/economies, Belgium, Croatia, France, Israel, Latvia*, Macao (China) and
Romania, there is no gap. In five countries/economies, Albania, Jamaica, Jordan, Palestinian Authority and the
Philippines, the share of girls with minimum achievement in mathematics is more than 20 percentage points higher
than that of boys (parity index at least 1.20). At the other extreme, in El Salvador, Guatemala, Peru, Paraguay,
Uzbekistan, and OECD countries Costa Rica and Mexico, there were fewer than eight girls for every 10 boys
performing above the minimum proficiency level in mathematics.
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economic background

@ Girls compared to boys - O Disadvantaged students compared to advantaged students

Figure 1.3.7. Disparities in minimum achievement in mathematics (parity index), by gender and socio-

Parity index

Source: OECD, PISA 2022 Database, Table 1.B1.3.12.
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Countries and economies are ranked in descending order of the parity index between socio-economically disadvantaged and advantaged students.
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Table 1.3.5. What can students do in mathematics, reading and science? Chapter 3 figures and tables

Figure .3.1 Students’ proficiency in mathematics

Table 1.3.1 Description of the eight levels of mathematics proficiency in PISA 2022

Table .3.2 Map of selected mathematics questions, illustrating the proficiency levels

Figure 1.3.2 Triangular Pattern unit, released item #2

Figure 1.3.3 Forested Area unit, released item #3

Figure 1.3.4 Students’ proficiency in reading

Table 1.3.3 Description of the eight levels of reading proficiency in PISA 2022

Figure 1.3.5 Students’ proficiency in science

Table 1.3.4 Description of the seven levels of science proficiency in PISA 2022

Figure 1.3.6 Low performers in mathematics since PISA 2015 and national benchmarks for 2030

Figure 1.3.7 Disparities in minimum achievement in mathematics (parity index), by gender and socio-economic background

StatLink Sa=m https://stat.link/2uzmxk

Notes

" In previous cycles, only six proficiency levels were used to describe mathematical proficiency. Proficiency Levels
1b and 1c are the two proficiency levels that are new to PISA 2022. Level 1a is equivalent to Level 1 in PISA 2018

as both have the same lower score limit (357.77 points).

2The description of the tasks that students are able to do at proficiency Level 1c is identical to the description used
in PISA for Development (PISA-D) (OECD, 2018g)). It has not been revised for PISA 2022 as there were no new

items that scaled at this level.
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4 Equity in education in PISA 2022

This chapter reports on fairness in education by analysing performance differences by
student socio-economic status, gender, and social and economic contexts across education
systems. It also reports on educational inclusion by examining students’ acquisition of basic
proficiency skills in PISA core domains and the proportion of young people enrolled in
school at age 15.

For Australia, Canada, Denmark, Hong Kong (China), Ireland, Jamaica, Latvia, the Netherlands, New Zealand,
Panama*, the United Kingdom and the United States, caution is required when interpreting estimates because one
or more PISA sampling standards were not met (see Reader’s Guide, Annexes A2 and A4).

PISA 2022 RESULTS (VOLUME |) © OECD 2023



110 |

What the data tell us

e Education systems in Canada*, Denmark®, Finland, Hong Kong (China)*, Ireland*, Japan, Korea, Latvia*,
Macao (China) and the United Kingdom* are highly equitable according to PISA’s definition. They have
achieved high levels of socio-economic fairness together with a large share of all 15-year-olds with basic
proficiency in mathematics, reading and science (i.e. high level of inclusion).

e About 15% of the variation in mathematics performance on average across OECD countries can be
attributed to students’ economic, social and cultural background. In 8 of the 80 countries and economies
with available data, students’ socio-economic status accounts for 20% or more of the variation in
performance. By contrast, students’ socio-economic status accounts for less than 7% of the variation in
performance in 14 countries.

e Boys outperformed girls in mathematics by nine score points and girls outperformed boys in reading by 24
score points on average across OECD countries. In science, the performance difference between boys
and girls is not significant. In terms of low performers, the share of boys (31%) is larger than girls (22%) in
reading but in mathematics the share is almost identical (32% for girls and 31% for boys). When it comes
to top performers, the proportion of boys (11%) is larger than girls (7%) in mathematics whereas in reading
it is slightly higher for girls (8%) than boys (6%) on average across OECD countries. In science, the share
of low performers is larger for boys than girls by two percentage points; similarly, the share of top
performers is larger for boys than girls by two percentage points.

e On average across OECD countries, 45% of all 15-year-olds have not acquired basic proficiency in at least
one of the core subjects PISA assesses. In 38 countries and economies, more than 60% of all 15-year-
olds scored below baseline proficiency Level 2 in at least one subject. By contrast, fewer than 25% of 15-
year-olds were low performers in at least one subject in five countries/economies.

Equity is a fundamental value and goal of education policy. Equity in education is an ethical principle associated to
the concept of justice and a normative term according to which all people, regardless of background, should have
the opportunity to fulfil their potential.

As school enrolment expanded through the 20t century, this opened unprecedented educational opportunities to
social groups previously excluded from formal education. Nonetheless, socio-economic inequalities in educational
attainment and learning outcomes remain stubbornly persistent up to this day (Pfeffer, 20081;; Breen, 2010; Torche,
20183;; OECD, 2018y; Chmielewski, 20195)). In the 21st century, enrolment in higher education and pre-primary
education has increased greatly. At the same time, educational disparities linked to gender, immigration status,
geographical location (e.g. urban vs. rural areas), disabilities, and other student background characteristics have
gained visibility as sources of inequity in educational enrolment and learning (Buchmann, DiPrete and McDaniel,
2008e;; Hillmert, 20137;; OECD, 2023(s)).

Importantly, international differences in the extent and types of educational inequity observed by PISA today can be
traced back to the historical legacies of different nations. For example, in Central and South America, most countries
passed compulsory school laws in the 19t century that were rarely enforced, and primary school enrolments did not
substantially increase until the second half of the 20t century; this has made the universalisation of secondary
schooling a contemporary challenge (Benavot, Resnik and Corrales, 20069)).

Equity in education does not mean that all students should achieve the same results; indeed, some degree of
variation in student results is to be expected in any education system, even those with high levels of equity. The goal
of equity-oriented policies is not to curtail the academic achievement of top-performing students nor “dumb down”
education systems so that they produce homogeneous outcomes. Instead, equity-oriented policies should help all
students become the best version of themselves.
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This chapter analyses two dimensions of equity in education: fairness and inclusion. Only education systems that
combine high levels of fairness and inclusion are considered highly equitable.

Fairness is the goal of all students being given the opportunity to realise their full learning potential, irrespective of
their background: this is examined in the first three sections. The first of these sections looks at socio-economic
disparities in student performance within countries; the second section looks at gender disparities in student
performance; and the third section examines equality of opportunity by education system.

Inclusive education is examined in the fourth section of this chapter. In PISA, inclusion is the goal of all students
having access to quality education and achieving at least the baseline level of skills in mathematics, reading and
science.

Equal opportunity by student socio-economic status

Fairness in education means that all students, irrespective of their background, are given the opportunity to realise
their full learning potential’. In a fair educational system, students’ learning outcomes would be independent of
background circumstances such as their family socio-economic status, immigration background or gender because
these are circumstances over which students have no control. In PISA, education systems that better disassociate
students’ performance from background circumstances have a higher level of fairness. PISA data show, however,
that personal circumstances such as socio-economic status; gender and the stereotypes that ensue; immigration
status; and which education system students are in do, in practice, create privileges or barriers that make it easier
for some students to perform better than others. Furthermore, these individual circumstances may contribute to
shaping students' aspirations, motivation and effort, with consequences for their cognitive outcomes.

The effects of socio-economic status on student achievement are well-known, and specific economic and cultural
mechanisms linking students’ socio-economic status and achievement have been studied extensively (Bourdieu,
1986110;; Coleman, 198811;; Paino and Renzulli, 2012(12;; Kao and Thompson, 200313;; Eriksson et al., 202114)).
Students whose parents have higher levels of education, and more prestigious and better-paid jobs benefit from a
wider range of financial (e.g. private tutoring, computers, books), cultural (e.g. extended vocabulary, time
management skills) and social (e.g. role models and networks) resources. This makes it easier for them to succeed
in school compared with students from families with lower levels of education or that are affected by chronic
unemployment, low-paid jobs or poverty. Economic deprivation and adversity during early childhood undermine
cognitive development (Richards and Wadsworth, 2004 15;; Duncan, Brooks-Gunn and Klebanov, 19941g)).

In addition, several factors and experiences throughout students’ lives mediate the relationship between socio-
economic background and student performance, as measured by PISA at age 15. There is a socio-economic gap,
for instance, in terms of whether children have taken part or not in early childhood education and care. This manifests
as a demonstrable socio-economic gap in performance in students as young as 10 years old in primary school
(OECD, 2018u41). Recent international evidence also points to gaps in skills linked to socio-economic background
among children of age 5 (OECD, 2020p17;). And, these gaps in performance can widen in later years. By age 15,
socio-economic status has a large influence on students’ performance in mathematics, reading and science.
Disadvantaged students are more likely to repeat grades and enrol in upper secondary vocational rather than general
programmes. They are also less likely to expect to complete a post-secondary degree. As students complete their
compulsory education, disadvantaged students show lower rates of entry to higher education; reduced rates of study
completion; and poorer labour market outcomes.

Student performance is related to socio-economic status but this relationship is far from deterministic. Previous
evidence has shown that some students can break the cycle of disadvantage, beat the odds against them and
achieve better performance in PISA than would have been expected given their socio-economic status (OECD,
2011p1g)). In this volume, these students with academic resilience (“resilience students”) are defined as those who are
socio-economically disadvantaged yet score among the highest in PISA in their own country or economy.
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Students’ socio-economic status

PISA-participating countries and economies vary markedly in their levels of wealth and per-capita income (see
Figure 1.4.14 below). This translates into differences in the socio-economic status of the students who take the PISA
test in various countries and economies.?

Figure 1.4.1 shows the average socio-economic status of students in each country and economy that participated in
PISA 2022, as measured by the PISA index of economic, social and cultural status (ESCS) (see Box 1.4.1 and Annex
A3 for a detailed definition of this index). By design, the average student socio-economic status across OECD
countries approximates zero. Across all countries and economies, the average student socio-economic status is the
highest in Norway, Denmark*, Canada*, Australia®, and Iceland (in descending order of their mean ESCS index). It
is the lowest in Guatemala, Indonesia, Morocco and Cambodia (in descending order).

Figure 1.4.1. Student socio-economic status

PISA index of economic, social and cultural status (ESCS)

<« ESCS value at 10th percentile <> Mean index for all students B> ESCS value at 90th percentile

Norway 0> «—>T—> North Macedonia
Denmark* 0> «—1T—> Saudi Arabia
Canada* — > —F T Slovak Republic
Australia* 1> i S A . Romania
Iceland t— 7 B — s — Kazakhstan
Ireland* «—FO>—> «—>—F—> Georgia
Sweden «—FO>—> «—>—F Chile
Singapore —O>—> «—O>—F—> Moldova
United Arab Emirates — > «—O>——> Jamaica*
Israel +—>—> —>—F—> Malaysia
Finland «—F—> —O—F—» Uzbekistan
Netherlands* ——> ——F Dominican Republic
Slovenia —O—> — > Mongolia
Korea —Oo—> G — > Albania
New Zealand* t— 1 —> +—>—F> Argentina
Switzerland +— O——> +———> Jordan
Estonia —Oo—> ———O>—1—» Uruguay
United Kingdom* —O———> — > Panama*
Qatar —O0—> +—>—1—> Mexico
Belgium —0—> ——1—» Brazil
Austria ——H—> <+—C—1—> Colombia
United States* +— 1> Peru
Lithuania +—O—1—> Tiirkiye
Malta +— > Thailand
Hungary +—— > Paraguay
OECD average +— 1P Viet Nam
France +—— 1> Philippines
Japan <+—— 1> El Salvador
Latvia* +——> Guatemala
Spain —O———PW Indonesia
Italy “«—O——» “«———————— Morocco
Czech Republic — —» — > Cambodia
Poland P
Germany 4 — O ——> Chinese Taipei
Croatia ——O—> +—>—F—> Kosovo
Greece —Oo—» +— > Ukrainian regions (18 of 27)
Serbia —+—> «—O>—F——> Macao (China)
Montenegro —O>—> —O——P» Hong Kong (China)*
Portugal 4 —>F—> —O>—1—P» Baku (Azerbaijan)
Brunei Darussalam 4 — S>> +—O0—T1—> Palestinian Authority
Bulgaria —>—>
-4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 -4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00
Mean index Mean index

Notes: Only countries and economies with available data are shown.

All differences between the 90th and the 10th percentiles are statistically significant (see Annex A3).

Countries and economies are ranked in descending order of the mean PISA index of economic, social and cultural status of students for all students.
Source: OECD, PISA 2022 Database, Table 1.B1.4.2.
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Figure 1.4.1 also shows how students’ socio-economic status varies within countries/economies. On average across
OECD countries, the difference between the socio-economically most advantaged students (i.e. 90" percentile of
ESCS) and the most disadvantaged students (i.e. 10" percentile of ESCS) within countries is 2.34 points in the PISA
index of economic, social and cultural status (hereafter, this difference will be referred to as the inter-decile range of
student socio-economic status). By this measure, the range of socio-economic inequality within countries/economies
is the widest in Morocco, Guatemala, Paraguay, Panama* and Peru (in descending order). It is the narrowest in the
United Arab Emirates, Denmark®, Japan, Canada*, Iceland and Norway (in ascending order).

Socio-economic disparities within countries/economies tend to be smaller in countries/economies where the average
socio-economic status of the student population is higher (Figure 1.4.1). Across all countries and economies in PISA
2022 with data available3, the correlation between the mean and the inter-decile range of student socio-economic
status is very strong (correlation coefficient = -0.89). Examples of this pattern in PISA 2022 are Canada*, Denmark*,
Iceland and Norway, which stand out as countries with the highest average socio-economic status and some of the
narrowest socio-economic differences between the most and least advantaged students. Inversely, Guatemala and
Morocco stand out as countries with the lowest average student socio-economic status and the widest socio-
economic differences between the most and least advantaged students.

In about one-third of countries and economies, differences in socio-economic status are larger within
countries/economies than between countries/economies participating in PISA 2022, as measured by the inter-decile
range of student socio-economic status. While the gap between the country/economy with the highest (i.e. Norway)
and lowest (i.e. Cambodia) mean socio-economic status is equal to 2.5 points in the PISA index of economic, social
and cultural status, the difference between the top and the bottom decile of student socio-economic status within a
country/economy (i.e. the inter decile range) is more than 2.6 points in 28 countries/economies.
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Box 1.4.1. Definition of socio-economic status in PISA

Socio-economic status is a broad concept that aims to capture students’ access to family resources (i.e. economic
capital, social capital, and cultural capital) and the social position of the student’s family/household (Cowan et al.,
2012p195; Willms and Tramonte, 2015p20;; Avvisati, 2020p21)).

In PISA, a student’s socio-economic status is measured by the PISA index of economic, social and cultural status
(ESCS). The higher the value of ESCS, the higher the socio-economic status. The ESCS scale has a mean of 0
and a standard deviation of 1 across OECD countries.

ESCS is a composite score that combines into a single score information from three components: parents’ highest
level of education (PARED index'); parents’ highest occupational status (HISEI index'); and home possessions
(HOMEPOS index!, which is a proxy for family wealth). Information about these three components for each
student was collected through the student questionnaire, a survey that students answered after completing the
PISA cognitive assessment.

For a more technical description of how the index is computed, please see PISA 2022 Technical Report (OECD,
Forthcoming22))

Socio-economically advantaged and disadvantaged students

In this report, the PISA index of economic, social and cultural status (ESCS) is used to distinguish between socio-
economically disadvantaged students (i.e. those among the 25% of students with the lowest values on the ESCS
index in their country or economy) and socio-economically advantaged students (i.e. those among the 25% of
students with the highest values on the ESCS in their own country or economy).

Notes: 1. See Annex A1 for detailed information on this index.
Source: PISA 2022 Technical Report (OECD, Forthcomingjzz)

Students’ socio-economic status and mean performance*

In PISA, the socio-economic gradient is used to examine the relationship between students’ socio-economic status
and student performance in each country and economy. This is a measure of the relationship between student socio-
economic status and student performance whereby a stronger association means less fairness (thus, less equity)
(Willms, 2006123]). The socio-economic gradient offers two key pieces of information: the strength of the gradient and
the slope of the gradient.

The strength of the gradient is measured by the proportion of the variation in student performance that is accounted
for by differences in student socio-economic status. When the relationship between socio-economic status and
performance is strong, socio-economic status predicts performance well. In other words, a system is fairer when the
relationship between socio-economic status and performance is weaker.

On average across OECD countries in 2022, students’ socio-economic status accounts for a significant share of the
variation in their performance in PISA; as shown in Figure 1.4.2, 15% of the variation in mathematics performance
within each country is associated with socio-economic status. In 8 of the 80 countries and economies with available
data, students’ socio-economic status accounts for 20% or more of the variation in performance. By contrast,
students’ socio-economic status accounts for less than 7% of the variation in performance in 14 countries.

While a weak association between student socio-economic status and performance within countries/economies is
necessary for achieving fairness in education, it is not, of itself, a sufficient condition. It is also important to consider
fairness in terms of education systems’ overall levels of performance (performance disparities across education
systems are discussed later in this chapter). A country/economy that combines high levels of fairness in terms of
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student socio-economic status with low mean performance — indicating poor achievement across the board
regardless of students’ socio-economic status — should not be taken as a desirable outcome.

As shown in Figure 1.4.2, countries and economies with higher levels of fairness by socio-economic status are not
often those with strong student performance®.

Mean performance in mathematics varies greatly among education systems with a high level of socio-economic
fairness in student performance. Out of the 40 countries and economies where the strength of the relationship
between performance and socio-economic status is weaker than the OECD average, 10 show a mean performance
in mathematics that is higher than the OECD average of 472 points (Macao [China], Hong Kong [China]*, Japan,
Korea, Canada*, Ireland*, Denmark*, the United Kingdom*, Finland, and Latvia*, in descending order of their mean
score in mathematics) (Figure 1.4.2). One education system with a high level of fairness in terms of socio-economic
status has a mean performance in mathematics that is not statistically significantly different from the OECD average
(Norway). The remaining 29 countries and economies show a mean performance in mathematics that is statistically
significantly lower than the OECD average.

Hong Kong (China)* and Macao (China) are particularly remarkable because they combine very high levels of student
performance (mean score in mathematics equal to 540 points or higher) and very high levels of fairness in
mathematics performance by socio-economic status (less than 6% of variation in mathematics performance
accounted for by student socio-economic status). As shown in Figure 1.4.2, all other 11 countries/economies that
have such a weak relationship between student socio-economic status and mathematic performance (i.e. less than
6% of variation in mathematics performance accounted for by student socio-economic status) show a mean
performance in mathematics that is statistically significantly lower than the OECD average.

Out of the 29 countries and economies that show a level of fairness in terms of socio-economic status that is not
statistically significantly different from the OECD average, nine have a mean performance in mathematics that is
higher than the OECD average; five a mean performance in mathematics that is not different from the OECD average,
and 15 a mean performance in mathematics that is lower than the OECD average.

Similar to what is observed in mathematics, differences in students’ socio-economic status account for 13% of the
variation in reading and 14% of the variation in science performance on average across OECD countries (Table
I.B1.4.4 and Table 1.B1.4.5).
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Figure 1.4.2. Strength of socio-economic gradient and mathematics performance
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Notes: Only countries and economies with available data are shown.
Socio-economic status is measured by the PISA index of economic, social and cultural status.
Source: OECD, PISA 2022 Database, Tables 1.B1.2.1 and 1.B1.4.3.

The slope of the socio-economic gradient indicates the degree of the disparity in average performance between two
students whose socio-economic status differs by one unit in the PISA index of economic, social and cultural status.
A positive value for the slope of the socio-economic gradient signals that advantaged students generally performed
better than disadvantaged students in PISA 2022.

On average across OECD countries in 2022, a one-unit increase in the PISA index of economic, social and cultural
status is associated with an increase of 39 score points in the mathematics assessment (Table 1.B1.4.3). This is
almost twice what 15-year-old students typically learn in a year (see Box 1.5.1).

The performance gap related to students’ socio-economic status is widest in the Slovak Republic where a one-unit
increase in the index is associated with a difference of 53 score points in mathematics. In the Czech Repubilic, Israel
and Singapore, the increase in the index is associated with a difference of 51 score points. By contrast, the associated
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change in performance amounts to less than 20 score points in 17 countries and economies. While the slope varied
between countries/economies, in all countries/economies participating in PISA 2022 more advantaged students
performed better than more disadvantaged ones.

However, socio-economic gradients do not give information about the size of performance gaps related to differences
in socio-economic status between the most and least advantaged students within a country/economy. This metric is
shown, instead, by the mean performance of students belonging to the top and bottom quarters of socio-economic
status in a country/economy, as shown in Figure 1.4.3.

Figure 1.4.3. Mean performance in mathematics, by national quarter of socio-economic status
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Note: Only countries and economies with available data are shown.
Countries and economies are ranked in descending order of mathematics performance for students in the second quarter of national socio-economic status.
Source: OECD, PISA 2022 Database, Table 1.B1.4.3.
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On average across OECD countries, socio-economically advantaged students (those in the top quarter of the
distribution in the ESCS index) scored 93 points more in mathematics than disadvantaged students (those in the
bottom quarter of the distribution). The gap between these two groups of students is higher than 93 score points in
22 countries or economies while the gap is 50 points or less in 13 countries or economies (Figure 1.4.3).

Low performance and socio-economic status

As shown in Figure 1.4.4, 47% of socio-economically disadvantaged students but only 14% of advantaged students
scored below proficiency Level 2 in mathematics (33 percentage-point difference) on average across OECD
countries. The gap in the percentage of low performers in mathematics between advantaged and disadvantaged
students is 30 percentage points or more in most countries and economies; in Romania and the Slovak Republic it
is more than 50 percentage points.

Socio-economically disadvantaged students are seven times more likely than advantaged students to score below
Level 2 in mathematics on average across OECD countries (Table 1.B1.4.10). When it comes to reading and science,
the odds of low performance are also more than five times higher for disadvantaged students compared to their
advantaged peers on average across OECD countries (Table I.B1.4.11 and Table 1.B1.4.12).
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Figure 1.4.4. Low performers in mathematics, by socio-economic status

Percentage of students who scored below proficiency Level 2, by national quarters of the PISA index of economic, social and cultural status
(ESCS)
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Note: Only countries and economies with available data are shown.
Countries and economies are ranked in ascending order of the share of low performers in mathematics for students in the second quarter of national socio-economic status.
Source: OECD, PISA 2022 Database, Table 1.B1.4.14.

Disadvantaged students who are academically resilient

Academically resilient students are defined in PISA as students who are in the bottom quarter of the PISA index of
economic, social and cultural status (ESCS) in their own country/economy but scored in the top quarter in that
country/economy. These students are academically resilient because, despite their socio-economic disadvantage,
they have attained educational excellence by comparison with students in their own country.

As shown in Figure 1.4.5, the percentage of academically resilient students in mathematics varies from less than 8%
in some countries (Bulgaria, the Czech Republic, France, Israel, Panama*, Peru, Qatar, Romania and the Slovak
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Republic) and) to more than 15% in others (Albania, Cambodia, Hong Kong [China]*, Indonesia, Jamaica®,
Kazakhstan, Kosovo, Macao [China], Morocco, the United Kingdom* and Uzbekistan). On average across OECD
countries, 10% of disadvantaged students scored in the top quarter of mathematics performance in their own
countries and thus can be considered academically resilient. In reading and science, the percentage of academically
resilient students is 11% on average across OECD countries (Table 1.B1.4.4 and Table 1.B1.4.5).

Figure 1.4.5. Resilient students in mathematics

Percentage of socio-economically disadvantaged students who scored in the top quarter of mathematics performance in their own
country/economy
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Notes: Only countries and economies with available data are shown.

Socio-economic status is measured by the PISA index of economic, social and cultural status.
Countries and economies are ranked in descending order of the percentage of resilient students.
Source: OECD, PISA 2022 Database, Table 1.81.4.3.
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Box 1.4.2. Food insecurity: how often do students not eat because they do not have money?

A new question about food insecurity was included in the student questionnaire in PISA 2022. Shockingly, results
show that in all PISA-participating countries there are 15-year-old students who suffer from food insecurity, i.e. who
had to skip one or more meals a week in the month prior to PISA because they did not have enough money to buy
food.

Food insecurity among PISA-participating countries in 2022

According to a recent international study in 83 low- and middle-income countries, the number of food insecure people
in 2023 is about 1.14 billion (Zereyesus et al., 202324;). Personal income, food prices, and economic inequality are
among the major factors affecting people’s ability to access food, according to this study. Furthermore, research
shows that food insecurity impairs children's learning and educational progress (Argaw et al., 202325)).

In PISA 2022, the following question was included in the student questionnaire: “In the past 30 days, how often did
you not eat because there was not enough money to buy food?” Response categories were: “Never or almost never”,

“About once a week”, “2 to 3 times a week”, “4 to 5 times a week”, and “Every day or almost every day”.

On average across OECD countries, 8.2% of students reported not eating at least once a week in the past 30 days
because there was not enough money to buy food. Some OECD countries have some of the lowest proportions
(below 3%), notably Portugal (2.6%), Finland (2.7%) and the Netherlands* (2.8%). However, there are OECD
countries where the proportion of students suffering from food insecurity exceed 10%, including the United Kingdom*
(10.5%), Lithuania (11%), the United States™ (13%), Chile (13.1%), Colombia (13.3%), New Zealand* (14.1%) and
Turkiye (19.3%).

In 18 countries/economies, more than 20% of students reported not eating at least once a week due to lack of
money. In Baku (Azerbaijan), Jamaica* and the Philippines, more than a third of students reported this but only in
Cambodia is this the case for more than half of students (67.8%). All countries where at least a quarter of students
reported not eating at least once a week due to lack of money are among the lowest-performing countries/economies
in mathematics in PISA 2022 (i.e. average performance below 400 score points).

Given the known relationship between performance and students’ socio-economic status, it is not surprising that
there is a negative correlation between food insecurity and mathematics performance in PISA 2022 (Pearson’s r =
-0.61)5. Food insecurity can affect not only students’ physical well-being but their educational opportunities and
overall quality of life as well.
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Figure 1.4.6. Percentage of students that did not eat at least once a week in the past 30 days, because there
was not enough money to buy food
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Note: Only countries and economies with available data are shown.

Countries and economies are ranked in descending order of the percentage of students who did not eat at least once a week in the past 30 days, because there was not enough
money to buy food.

Source: OECD, PISA 2022 Database, Tables 1.B1.4.46

Equal opportunity in terms of student gender’

Another indicator of fairness considered in this volume are disparities in student performance between boys and girls.

Gender disparities in performance at age 15 may have long-term consequences for girls’ and boys’ personal and
professional future (OECD, 201526)). Boys who lag behind and lack basic proficiency in reading may face difficulties
in gaining access to further education, desirable positions in the labour market and full personal development.

PISA 2022 RESULTS (VOLUME I) © OECD 2023




1123

Equally, the under-representation of girls among top performers in science and mathematics can partly explain the
persistent gender gap in careers in science, technology, engineering, and mathematics (STEM) fields — which are
often among the highest-paying occupations.

Gender differences in achievement are not explained by innate ability; instead, social and cultural contexts reinforce
stereotypical attitudes and behaviours that, in turn, are associated with gender differences in student performance
(OECD, 2015p27). For example, boys are significantly more likely than girls to be disengaged from school, get lower
marks, repeat grades, and play video games in their free time. Girls tend to behave better in class, get higher marks,
spend more time doing homework, and read for enjoyment, particularly complex texts such as fiction, in their free
time (OECD, 20192q)). Girls are also less likely to repeat grades. But girls are more likely than boys to feel anxious
about mathematics. And they are less likely than boys to believe they can successfully perform mathematics and
science tasks at designated levels; to enrol in technical and vocational programmes or gain “hands-on” experience
in potential careers through internships or job shadowing (OECD, 20152¢)).

Gender-related disparities in achievement thus appear to be neither innate nor inevitable. The magnitude of the
gender gap in student performance varies across countries. Over the past few decades many countries have made
significant progress in narrowing, and even closing, the gender gap in educational attainment (Van Bavel, Schwartz
and Esteve, 201829)).

Gender and mean performance

In PISA 2022, boys outperformed girls in mathematics by nine score points on average across OECD countries
(mean score difference in Figure 1.4.7). While boys outperformed girls in mathematics in 40 countries and economies,
girls outperformed boys in another 17 countries or economies. The widest gaps in mathematics performance in favour
of boys (15 score points or more) were observed in Costa Rica, Peru, Macao (China), Chile, Austria and ltaly (in
ascending order); the widest gaps in favour of girls (15 score points or more) were observed in Palestinian Authority
and Albania. In 24 countries and economies, the difference in mathematics performance between boys and girls is
not statistically significant.

Figure 1.4.7 shows not only differences in the average performance of boys and girls, but also differences at the
extreme ends of the performance distribution. The 10t percentile is the point in the performance scale below which
10% of students score; these are the weakest-performing students in each country/economy. The 90" percentile is
the point in the scale above which only 10% of students score; these are the highest-performing students.

It is important to consider performance differences at these extremes because variability in student performance (as
measured by the standard deviation) is greater among boys than girls in all subjects measured by PISA on average
across OECD countries and in most countries/economies (Tables 1.B1.4.17. 1.B1.4.18 and 1.B1.4.19).

In mathematics, the highest-performing boys outperformed the highest-performing girls on average across OECD
countries (22 score points difference) and in most countries/economies (Figure 1.4.7). In Israel, Italy and the United
States*, the highest-performing boys outperformed the highest-performing girls by more than 30 score points.

Among the 10% weakest-performing students, girls outperformed boys on average across OECD countries (4 score
points difference) and in 30 out of the 81 countries/economies (Figure 1.4.7). In Brunei Darussalam, Cyprus and the
United Arab Emirates, the weakest-performing girls outperformed the weakest-performing boys by more than 25 but
less than 30 score points.

PISA 2022 RESULTS (VOLUME |) © OECD 2023



124 |

Figure 1.4.7. Gender gap in mathematics performance

Score-point difference in mathematics between boys and girls
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Czech Republic 487 <t+B=»> = 552 Macao (China)
Croatia 463 <> <t 441 Ukrainian regions (18 of 27)
El Salvador 343 <= > < =i > 540 Hong Kong (China)*
Estonia 510 <{==» < — > 547 Chinese Taipei
Uzbekistan 364 RGE === 4 H—> 355 Kosovo
Greece 430 G === | < == > 397 Baku (Azerbaijan)
Tirkiye 453 B e T = D— 366 Palestinian Authority
Score-point dif. -30 20 -10 0 10 20 30 40 50 -30 20 -10 0 10 20 30 40 50 Score-point dif.

Notes: The mean score in mathematics is shown next to the country/economy name.

Statistically significant differences are shown in a darker tone (see Annex A3).

Countries and economies are ranked in descending order of the score-point difference in mathematics related to gender (boys minus girls).
Source: OECD, PISA 2022 Database, Tables 1.B1.2.1 and .B1.4.17.

In contrast to mathematics, girls performed better than boys in reading. On average across OECD countries, girls
outperformed boys in reading by 24 score points (mean score difference in Figure 1.4.8). Girls outperformed boys in
reading in all countries and economies, with two exceptions (in Chile and Costa Rica the difference in reading
performance between boys and girls is not statistically significant). The widest gaps in reading performance in favour
of girls (40 score points or more) were observed in Albania, Qatar, Norway, Slovenia, United Arab Emirates, Finland,
Jordan and Palestinian Authority (in ascending order).
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In addition, girls outperformed boys in reading at both extremes of the performance distribution. The weakest-
performing girls outperformed the weakest-performing boys on average across OECD countries (34 score points
difference) and in all countries/economies. Similarly, the highest-performing girls outperformed the highest-
performing boys on average across OECD countries (14 score points difference) and in most countries/economies
(Figure 1.4.8).

Figure 1.4.8. Gender gap in reading performance

Score-point difference in reading between boys and girls

<] < 10th percentile (weakest-performing students) 1 I Mean  [> B> 90th percentile (highest-performing students)

Boys scored
higher than girls

Boys scored

higher than girls

Boys scored lower than girls Boys scored lower than girls

Costa Rica 415 <+——5HD> 459 Netherlands*
Chile 448 S —— 428 Romania
Mexico 415 <+ =3 379 Thailand
Peru 408 511 Estonia
Guatemala 374 E 386 Kazakhstan
Colombia 409 479 Belgium
El Salvador 365 475 Latvia*
Argentina 401 489 Poland
Uruguay 430 489 Czech Republic
United Kingdom* 494 447 Slovak Republic
Japan 516 411 Moldova
Hungary 473 472 Lithuania
Brazil 410 388 Malaysia
Viet Nam** 462 383 Saudi Arabia
Ireland* 516 404 Bulgaria
Paraguay 373 351 Dominican Republic
Panama® 392 475 Croatia
Italy 482 429 Brunei Darussalam
Germany 480 515 Korea
Singapore 543 347 Philippines
France 474 374 Georgia
Cambodia 329 410 Jamaica*
Austria 480 436 Iceland
Denmark* 489 405 Montenegro
Portugal 477 487 Sweden
Australia® 498 445 Malta
United States™ 504 358 Albania
Uzbekistan 336 419 Qatar
Morocco 339 477 Norway
Indonesia 359 469 Slovenia
Israel 474 417 United Arab Emirates
Switzerland 483 490 Finland
342 Jordan

510 Macao (China)

Tirkiye 456 500 Hong Kong (China)*
Spain 474 428 Ukrainian regions (18 of 27)
Greece 438 342 Kosovo
North Macedonia 359 515 Chinese Taipei
Serbia 440 365 Baku (Azerbaijan)
New Zealand* 501 349 Palestinian Authority

OECD average 476
Canada* 507
Mongolia 378

Score-point dif. -70 60 50 40 30 20 10 0 10 -70 60 50 40 30 20 -10 0 10 Score-point dif.

** Caution is required when comparing estimates based on PISA 2022 with other countries/economies as a strong linkage to the international PISA reading scale could not be
established (see Reader's Guide and Annex A4).

Notes: The mean score in reading is shown next to the country/economy name.

Statistically significant differences are shown in a darker tone (see Annex A3).

Countries and economies are ranked in descending order of the score-point difference in reading related to gender (boys minus girls).

Source: OECD, PISA 2022 Database, Tables 1.B1.2.2 and .B1.4.18.
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Gender and low performance

Figure 1.4.9 and Figure 1.4.10 show the percentage of low performers in mathematics and reading by gender,
respectively.

On average across OECD countries in 2022, 31% of boys and 32% of girls are low performers in mathematics
(Figure 1.4.9). In 17 countries and economies, more boys than girls are low performers in mathematics whereas more
girls than boys scored below proficiency Level 2 in mathematics in 15 countries and economies.

Gender gaps in the share of low performers in mathematics are relatively small. The widest gender gaps in low
mathematics performance were observed in:

e Four countries and economies (Albania, Brunei Darussalam, Malaysia and Cyprus, in ascending order) where
the share of boys who did not attain proficiency Level 2 is greater than the corresponding share of girls by
more than six but less than nine percentage points.

e Four countries and economies (Mexico, Peru, Chile and Costa Rica, in ascending order) where the share of
boys who did not attain proficiency Level 2 is smaller than the corresponding share of girls by more than six
but less than nine percentage points.

In all other countries and economies, the difference between boys and girls in the share of low performers in
mathematics is six percentage points or smaller, or is not statistically significant.
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Figure 1.4.9. Low performers in mathematics, by gender

Percentage of students who score below proficiency Level 2 in mathematics, by gender

OOBoys @ Girls
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Note: Statistically significant differences are shown in a darker tone (see Annex A3).

Countries and economies are ranked in descending order of the percentage of low-performing boys in mathematics.
Source: OECD, PISA 2022 Database, Table 1.B1.4.31.

In reading, however, the picture is inverted and differences are more pronounced: boys performed significantly worse
than girls in reading. On average across OECD countries in PISA 2022, 31% of boys and 22% of girls did not attain
the baseline level of proficiency in reading, Level 2 (Figure 1.4.10). In 78 out of 80 countries and economies in PISA
2022, a larger share of boys than girls are low performers in reading; in Montenegro, Qatar, Slovenia and Palestinian
Authority (in ascending order) this difference is equal to or larger than 17 percentage points.
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Figure 1.4.10. Low performers in reading, by gender

Percentage of students who score below proficiency Level 2 in reading, by gender
OO Boys @ Girls
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Note: Statistically significant differences are shown in a darker tone (see Annex A3).
Countries and economies are ranked in descending order of the percentage of low-performing boys in reading.

Source: OECD, PISA 2022 Database, Table 1.B1.4.32.

Gender and top performance

Some 11% of boys and 7% of girls scored at proficiency Level 5 or above in mathematics (Figure 1.4.11) on average
across OECD countries. In most countries and economies in PISA 2022, a larger share of boys than girls are top
performers in mathematics. In most of these countries and economies the difference is small (i.e. equal to or lower
than four percentage points) but in Japan, Hong Kong (China)* and Macao (China) (in ascending order) the share of
top performers is between seven and nine percentage points more among boys than girls.

There is no country in PISA 2022 where the share of top performers in mathematics is larger among girls than boys.
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Figure 1.4.11. Top performers in mathematics, by gender

Percentage of students who score at proficiency Level 5 or above in mathematics, by gender

OOBoys @ Girls
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Note: Statistically significant differences are shown in a darker tone (see Annex A3).

Countries and economies are ranked in descending order of the percentage of top-performing boys in mathematics.
Source: OECD, PISA 2022 Database, Table 1.B1.4.31

An average of 6% of boys and 8% of girls scored at proficiency Level 5 or above in reading (Figure 1.4.12) in OECD
countries. In 28 countries and economies a larger share of girls than boys are top performers in reading; only in

Finland and Korea is this difference larger than five percentage points.

In most countries and economies, the difference between boys and girls in the share of top performers in reading is
not statistically significant. In no country/economy is the share of top performers in reading larger among boys than

girls.
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Figure 1.4.12. Top performers in reading, by gender

Percentage of students who score at proficiency Level 5 or above in reading, by gender
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** Caution is required when comparing estimates based on PISA 2022 with other countries/economies as a strong linkage to the intemational PISA reading scale could not be
established (see Reader's Guide and Annex A4).

Note: Statistically significant differences are shown in a darker tone (see Annex A3).

Countries and economies are ranked in descending order of the percentage of top-performing boys in reading.

Source: OECD, PISA 2022 Database, Table 1.B1.4.32

PISA 2022 RESULTS (VOLUME I) © OECD 2023



| 131

Box 1.4.3. Should education policies target students or schools?

PISA can help policy makers design evidence-based strategies and interventions to raise performance and improve
equity in their education systems. According to a policy framework developed in previous PISA reports (hereafter,
this will be referred to as “PISA policy framework™) (OECD, 200430;; OECD, 200431); OECD, 2016(32), PISA data can
inform whether universal or targeted policies are more likely to have a stronger impact on a particular education
system. It can also indicate whether targeted policies might want to focus on low-performing or socio-economically
disadvantaged students or both.

This box builds on the PISA policy framework by addressing a question that policy makers interested in targeted
policies are confronted with: should students or schools be targeted? This requires examining the level of
concentration of low-performing and disadvantaged students in schools.

The PISA policy framework: Universal or targeted education policies?

The PISA policy framework identifies education systems that can benefit the most from universal or targeted policies.
To do this, two key pieces of information are used: (1) the strength of the socio-economic gradient, i.e. the proportion
of the variation in student performance that is accounted for by differences in student socio-economic status and the
(2) the slope of the socio-economic gradient, i.e. the score-point difference in student performance associated with
an increase of one unit in the PISA index of socio-economic status. Understanding how these two aspects interact
can inform educational policies and interventions.

Table 1.4.1 shows four types of policy according to each possible combination of slope and strength. Figure 1.4.13
locates into this typology the countries/economies that took part in PISA 2022.

Table 1.4.1. The PISA policy framework

Strength of the socio-economic gradient
Low High
Steep Perfonnach-targeted Mixed tg{geted
Slope of the socio-economic policies policies
gradient Flat Universal Socio-economically-targeted
policies policies
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Figure 1.4.13. Strength and slope of the socio-economic gradient
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Notes: Only countries and economies with available data are shown.
The socio-economic status is measured by the PISA index of economic, social and cultural status.
Source: OECD, PISA 2022 Database, Tables [.B1.2.1 and 1.B1.4.3.

The framework is built around the OECD average. As Figure 1.4.13 shows, it is not always easy to describe strength
as strong or weak, or slope as flat or steep. Whether systems fall into one category or another is sometimes not
clear-cut as many countries are close to the OECD average. In such cases, a mix of approaches or policies may be
most appropriate.

Universal policies are more appropriate in education systems where student socio-economic status does not have a
great impact on student performance; that is, where the strength of the relationship between student performance
and socio-economic background is comparatively weak (i.e. the proportion is lower than the OECD average) and the
slope is flat (i.e. the score-point difference is smaller than the OECD average). Universal policies aim to improve
performance across the board and raise educational attainment for all children through reforms that are applied
equally across the system. This includes, for example, the development and implementation of comprehensive
curricula or the provision of continuous professional development and training for teachers to improve their subject
knowledge, pedagogical skills and strategies for teaching students of different abilities. Ensuring that all schools have
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access to quality teaching materials, textbooks, digital resources and technology to support effective teaching is
essential. As shown in Figure 1.4.13, 47 countries/economies that took part in PISA 2022 can benefit from universal
policies. Among high-performing countries/economies, they are most likely to be effective in Hong Kong (China)* and
Macao (China).

By contrast, targeted policies are those that focus on particular groups of students. Three types of targeted policies
are considered in the PISA policy framework: those that focus resources and efforts on low-performing students
(“performance-targeted”) or socio-economically disadvantaged students (“socio-economically-targeted”) or both
(“mixed”). Examples of these policies are given below, but they need to be weighed up against each national context
and, if necessary, adapted.

Targeted policies: Students or schools?

Effective education policies strike a balance between targeting schools and individuals. While schools play a crucial
role in delivering education and ensuring equitable opportunities, addressing the diverse needs of individual students
is equally important. Yet, as education systems face new challenges in the wake of the COVID-19 pandemic, there
is a need to invest resources efficiently. One way to do so is to identify whether targeted policies should, as a first
step, prioritise individual students or whole schools.

To distinguish priorities within countries, two PISA 2022 indices are used: the index of academic inclusion and the
index of social inclusion. A higher value in the index of academic inclusion indicates that students with different levels
of performance tend to be more evenly distributed across schools, hence, that academic diversity within schools is
greater. A lower value in the index of academic inclusion indicates that students are less evenly distributed, i.e. that
low performers and top performers tend to be concentrated in particular schools within the education system (Table
1.B1.2.13). Likewise, when the index of social inclusion is higher, social inclusion at school is greater and schools
tend to be more socially heterogeneous. The opposite is true when the index is low (Table 1.B1.4.41). Based on these
two indices, this box identifies priority groups for each of the following targeted policies.

Table 1.4.2. Targeted policies by level of social and academic inclusion within schools

Mixed targeted policies

Target low-performing Target low-performing Target disadvantaged Target disadvantaged Schools Students and schools
schools students schools students (IS1& 1Al < OECD (ISI> OECD average &
(IAI< OECD average) (IAI> OECD average) (ISI< OECD average) (ISI> OECD average) average) IAl< OECD average)

Australia®, Canada®, Korea,
New Zealand*, Sweden

Japan, Lithuania,
the Netherlands®, Poland,
Slovenia, Chinese Taipei

Bulgaria, Colombia,
Malaysia, Mongolia,
Panama*, Peru, Uruguay

Portugal Austria, Belgium,
the Czech Republic,
France, Hungary,
Israel, Romania,

the Slovak Republic

Singapore, Switzerland

Note: IAl is the index of academic inclusion and IS is the index of social inclusion.
Source: OECD, PISA 2022 Database, Tables I.B1.2.13 and 1.B1.4.41.

Performance-targeted policies: These policies aim to improve the performance of the lowest performers,
regardless of their socio-economic status. The goal is to provide equal learning opportunities for all students and
specialised or additional teaching resources based on students' academic performance. Performance-targeted
policies start by setting specific, measurable, and achievable academic performance goals for students, schools or
groups of schools. Once areas for improvement have been identified, schools implement targeted interventions —
and early intervention is important. These can take a variety of forms, including additional instructional support (extra
tutoring, mentoring or academic support for struggling students) or professional development for teachers and staff.
While in-school interventions are the most common approaches, evidence suggests that reducing student tardiness
and absenteeism has important results in some countries (OECD, 2018;33)). For this, parental involvement is key. In
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other contexts, targeted academic support combined with merit-based scholarship programmes have success in
motivating low-achieving students. They also have positive spin-off effects in classrooms and schools (Kremer,
Miguel and Thornton, 200934)).

As shown in Table 1.4.2, 11 education systems that took part in PISA 2022 would benefit from performance-targeted-
policies. Yet, would it make more sense for them to target low-performing students or low-performing schools? The
PISA index of academic inclusion suggests that countries in this group are almost equally divided between those
who might focus on schools first (i.e. the concentration of low-performing students in particular schools is higher than
on average across OECD countries) and those that might want to focus on individual students first (i.e. the
concentration of low-performing students in particular schools is lower than on average across OECD countries).

Socio-economically-targeted policies: These policies aim to compensate for educational inequalities by providing
additional resources, support or assistance to disadvantaged students and schools. In some countries, for example,
increased teaching hours and teacher-student contact time have been used to compensate for the support
disadvantaged students may lack at home (Rodriguez Navarro, Rios Gonzalez and Racionero Plaza, 2012;35)). These
also accelerate learning. Other policy levers are more holistic and target inequalities beyond the classroom ranging
from free school meals and free textbooks for disadvantaged students to direct financial support for disadvantaged
families.

As shown in Table 1.4.2, eight education systems would likely benefit the most from socio-economically-targeted
policies. These are systems in which the socio-economic profile of students is strongly associated with their
performance in school even though the score-gap is not too large. Would it make more sense for them to target
disadvantaged students or schools with a disadvantaged socio-economic profile? In seven out of the eight countries
in this group, the school concentration of disadvantaged students is higher than average: policies targeting
disadvantaged schools are likely to have a stronger impact. The exception is Portugal, where disadvantaged students
are spread more widely across the school system.

Mixed targeted policies: The aim of these policies is to reduce the achievement gap through targeted policies that
provide adapted teaching resources to address both low achievement and socio-economic disadvantages. For
example, some countries in this group could benefit from better support for teachers and professional development,
including efforts to attract and retain qualified teachers in schools in disadvantaged areas. Funding policies that
allocate more resources to schools in low-income neighbourhoods are also important, as is the implementation of
school integration programmes that promote diversity; that is, where schools are attended by pupils with different
learning paths and from different socio-economic backgrounds. For example, evidence suggests that the composition
of the student body in a classroom can academically motivate and improve the well-being of socio-economically
disadvantaged students (Hornstra et al., 2015;36]). Schools that succeed in addressing the specific educational needs
of socio-economically disadvantaged and/or low-performing students are often those that succeed in creating a
positive mixed learning environment in addition to programmes that provide material or financial support to pupils
who need it. Other strategies that could be relevant in some countries include specialised teacher training and
professional development programmes as well as continuous monitoring of changes in academic performance and
the overall impact of policies.

Ten education systems that took part in PISA 2022 would likely benefit the most from a mix of performance-targeted
and socio-economically-targeted policies. In these systems, socio-economically disadvantaged pupils are particularly
atrisk, as there is a strong relationship between mathematics performance and socio-economic background, and the
performance loss (slope) is pronounced. Evidence from PISA 2022 suggests that eight countries in this group may
find more value in targeting schools, as both indices suggest high levels of social and academic segregation. Only in
two high-performing countries in this group, Switzerland and Singapore, are students from disadvantaged
backgrounds more evenly distributed across schools than on average across OECD countries.
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Equal opportunity in terms of education system

Barriers to student performance that compromise fairness arise not only within countries/economies but also between
countries/economies. Opportunities for students to fulfil their potential differ greatly across countries and economies
that participated in PISA. Students who are born and attend school in education systems that are more conducive
for learning are more likely, on average, to perform at higher levels than students in systems that are less so. As
most students cannot select an education system they are enrolled in for better opportunity, equality of opportunity
by education system is examined in this report as an attribute of fairness in education.

Countries’ economic and social conditions, and student performance

The economic and social conditions of different countries/economies, which are often beyond the control of education
policy makers and educators, can influence student performance. For example, the relative prosperity of some
countries allows them to spend more on education while other countries find themselves constrained by a lower
national income. It is therefore important to keep the national wealth of countries in mind when interpreting the
performance of education systems across countries.

Figure 1.4.14 shows the relationship between national income as measured by per capita GDP and students’ average
mathematics performance. The figure also shows a trend line that summarises this relationship. The relationship
suggests that 62% of the variation in countries’’economies’ mean scores is related to per capita GDP (47% in OECD
countries). Countries with higher national incomes tend to score higher in PISA. However, the relationship is not
linear and it flattens towards the right. When interpreting this chart, keep in mind that it provides no indications about
the causal nature of this relationship.
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Figure 1.4.14. Mathematics performance and per capi
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Source: OECD, PISA 2022 Database, Tables 1.B1.2.1 and 1.B3.2.1.

While per capita GDP reflects the potential resources available for education in each country, it does not directly
measure the financial resources actually invested in education. Figure 1.4.15 compares countries’ cumulative
spending per student from the age of 6 up to 15 after accounting for purchasing power parities (hereafter, spending
per student) with average student performance in mathematics.

The figure shows a positive relationship between spending per student and mean mathematics performance until a
certain threshold. Spending per student accounts for 54% of the variation in mean performance between
countries/economies (51% in OECD countries). As spending per student increases, so does a country’s mean
performance. But this rate of increase diminishes quickly. Above USD 75 000 per student, a level of cumulative
expenditure reached by all OECD countries except Chile, Colombia, Greece, Latvia, Lithuania, Mexico and Turkiye,
spending is much less related to performance.

Low spending per student needs to be taken into account when interpreting the poor performance of students in
developing countries. Average spending per student across OECD countries (USD 102 612) is about seven times
greater than in El Salvador, more than eight times greater than in Mongolia, and more than nine times greater than
in the Philippines. This shows that education needs to be adequately resourced and is often under-resourced in
developing countries.

At the same time, after a certain threshold of spending, a higher level of spending per student does not automatically
translate into excellence in education. For example, the six East Asian education systems (Hong Kong [China]*,
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Japan, Korea, Macao [China], Singapore and Chinese Taipei) that outperformed all other countries/economies in
mathematics in PISA 2022 differ markedly in their spending per student (yet all of them spend more than USD 100
000 per student). Similarly, countries and economies with the highest levels of spending per student differ widely in
their mean student performance; in Brunei Darussalam and Qatar, mean performance in mathematics is below the
OECD average despite high levels of spending per student.

Figure 1.4.15. Mathematics performance and spending on education
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Note: Only countries and economies with available data are shown.
Source: OECD, PISA 2022 Database, Tables 1.B1.2.1 and 1.B3.2.2.

Given the strong relationship between a student’s performance in PISA and his or her parents’ level of education (as
measured by their education qualifications), the education attainment of adult populations should be taken into
account when comparing student performance across countries. Countries with more highly educated adults are at
an advantage over countries where parents have less education. Figure 1.4.16 shows the relationship between mean
mathematics performance and the percentage of 35-44 year-olds who have attained tertiary education. This group
corresponds roughly to the age group of parents of the 15-year-olds assessed in PISA. According to this analysis,
the share of tertiary-educated 35-44 year-olds accounts for 57% of the variation in 15-year-old students’ mean
mathematics performance across 42 countries/economies with available data (43% across 37 OECD countries).
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Figure 1.4.16. Mathematics performance and educational attainment among 35-44 year-olds
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Source: OECD, PISA 2022 Database, Tables 1.B1.2.1; OECD (2023) Education at a Glance 2023: OECD Indicators, OECD Publishing, Paris, https:/doi.org/10.1787/e13bef63-
en.

When interpreting the performance of 15-year-olds in PISA, it is important to consider that the results reflect more
than the quality of secondary schooling. They also reflect the quality of learning in earlier stages of schooling, and
the cognitive, emotional and social competences students had acquired before they even entered school. A clear
way of showing this is to compare the mean mathematics performance of 15-year-olds in PISA 2022 with the average
mathematics performance achieved towards the end of primary school by students from a similar birth cohort who
participated in the Trends in International Mathematics and Science Study (TIMSS) in 2015, a study developed by
the International Association for the Evaluation of Educational Achievement (Mullis et al., 2016377)%. Some 43
countries, economies and subnational entities that participated in PISA 2022 also participated in TIMSS 2015.
Figure 1.4.17 shows a strong correlation between the results of the mathematics test for fourth-grade students in
TIMSS 2015 and the results of the PISA 2022 mathematics assessment among 15-year-old students. Differences in
TIMSS results can account for about 78% of the variation in PISA mathematics results across the 43 countries and
economies that participated both in TIMSS 2015 and PISA 2022. Despite this clear relationship, countries that scored
at similar levels in TIMSS — such as Hungary and the Netherlands — can have very different mean scores in PISA.
Differences between PISA and TIMSS in countries’ relative standing may reflect the influence of the intervening
grades on performance but could also be related to differences in what is measured and who is assessed.
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Figure 1.4.17. Mathematics performance and fourth-graders’ performance in TIMSS 2015
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International deciles of student socio-economic status and mean performance

The PISA index of economic, social and cultural status (ESCS index) is computed in such a way that all students
taking the PISA test, regardless of the country where they live, can be placed on the same socio-economic scale.
This means that it is possible to use this index to compare the performance of students of similar socio-economic
background in different countries. Figure 1.4.18 shows performance differences by international deciles of the ESCS
index. The figure illustrates that though students may have similar socio-economic status, their performance is very
much linked to the country or economy in which they live.

For instance, in Macao (China), students with the greatest disadvantages (i.e. those in the bottom decile of the
international distribution of the ESCS index) have an average score of 495 points in the mathematics assessment
(1% of students in Macao [China] are in the bottom decile of the international distribution of the ESCS index). This is
significantly above the OECD mean score of 472 points, which reflects the performance of students from all socio-
economic backgrounds. Such a high level of performance also means that disadvantaged students in Macao (China)
outperformed even the most advantaged students (i.e. those in the top decile of the international distribution of the
ESCS index) in many other PISA-participating countries and economies.
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Large differences in performance can also be observed between countries where similar percentages of students
have similar socio-economic status. For instance, in Finland, the Netherlands*, New Zealand* and Slovenia, between
26% and 27% of students are in the internationally most socio-economically advantaged group. Yet, the average
mathematics score of these most advantaged students in the Netherlands (551 score points) is about 20 points higher
than in the other three countries.

Possible explanations for why students of a similar socio-economic status perform better in some countries are the
differences in how education systems are organised and use the resources available to them. PISA 2022 Results,
Volume Il analyses education policies and practices in PISA-participating countries/economies.
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Figure 1.4.18. Mean performance in mathematics, by international decile of socio-economic status [1/2]
PISA index of economic, social and cultural status (ESCS)
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Percentage of students who are in the top/bottom international decile of the PISA index of economic, social and cultural status are shown next to the country/economy name.
Countries and economies are ranked in descending order by fifth decile of international students' socio-economic status.

Source: OECD, PISA 2022 Database, Tables 1.B1.4.7 and 1.B1.4.11.
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Figure 1.4.18. Mean performance in mathematics, by international decile of socio-economic status [2/2]

PISA index of economic, social and cultural status (ESCS)
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Source: OECD, PISA 2022 Database, Tables .B1.4.7 and 1.B1.4.11.
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Inclusive education

In PISA, inclusion is the goal that all students have access to quality education and achieve at least the baseline
level of skills in mathematics, reading and science. To attain equity in education, inclusion is necessary but not
sufficient; inclusion needs to be combined with fairness to achieve equity in education.

Students who graduate from compulsory education without acquiring basic knowledge and skills are unlikely to do
well in their adult life; and, when a large share of the population lacks basic skills, social and economic capital can
be compromised (Pelinescu, 20153g). Therefore, in this report, the incidence of low-performance among 15-years
olds (i.e. students who have not attained a baseline level of proficiency as measured by PISA) is examined. Similarly,
students who drop out of school without completing secondary education are likely to be excluded from the benefits
that education can provide.

While educational inclusion is a value that applies to all students regardless of their background, in practice it is more
crucial for students from disadvantaged backgrounds or traditionally marginalised groups who are more likely to
suffer from low educational attainment (i.e. early dropout) and poor proficiency in mathematics, reading and science.
Education systems where most 15-year-olds are enrolled at school and have learned the basic skills needed to fully
participate in society are considered as sufficiently inclusive.

In this report, the share of low-performing students in each country/economy is adjusted by the rate of school
enrolment among 15-year-olds to produce estimates of acquisition of basic skills among all 15-year-olds, not only
those who are in school. The acquisition of basic skills and the coverage of educational systems define the level of
educational inclusiveness in a country and economy.

Percentage of 15-year-olds enrolled in school (coverage of education systems)

For children to benefit from education they must, at the very least, of course, have access to schooling. While enrolling
all 15-year-olds in school does not guarantee that every student will develop the skills needed to thrive in an
increasingly knowledge-intensive economy, it is a necessary step towards building a fairer and more inclusive
education system.

Access is mainly reflected in school enrolment rates and dropout rates are an important metric. Students who have
already left formal schooling by the age of 15 tend to perform less well on cognitive tests than those who remain at
school (Spaull and Taylor, 20153¢); Taylor and Spaull, 2015u0;; Hanushek and Woessmann, 2008u41;). Systems that
have a smaller share of school-age children dropping out early or significantly delayed in their progression through
school are considered more inclusive.

While PISA is not designed to estimate enrolment rates, it provides a range of indices that measure the coverage of
the population of 15-year-olds enrolled in Grade 7 or above in each country and economy. Specifically, Coverage
Index 3 in PISA captures the proportion of the national population of 15-year-olds (enrolled and not enrolled in school)
represented by the PISA sample. Low values of Coverage Index 3 may be attributed to 15-year-olds who are no
longer enrolled in school or who were held back in primary school. Coverage Index 3 may also be lower due to
student exclusions from the PISA test and dropouts during the school year.

The proportion of 15-year-olds in each country/economy covered by the PISA sample (Coverage Index 3) ranges
from 36% in Cambodia and 48% in Guatemala to 90% or more in 34 countries and economies (Table 1.B1.4.1). While
the PISA results are representative of the target population in all adjudicated countries/economies, they cannot be
readily generalised to the entire population of 15-year-olds in countries where many young people of that age are not
enrolled in lower or upper secondary school.

Basic proficiency in mathematics, reading and science

Up to this point in the report, low performance has been considered by examining each subject separately (see
Chapter 3 and sections earlier in this chapter). However, students who perform poorly in one subject can and often
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do perform poorly in other subjects as well. Understanding the true extent of low performance requires looking at the
overlap of low performance across subjects.

Furthermore, performance results presented up to this point are based on 15-year-old students covered by the PISA
target population in 2022. However, in most countries/economies in PISA there is a certain number of 15-year-olds
that were not covered by the PISA sample (see data on Coverage Index 3 in previous section). It is not possible to
know for certain how 15-year-olds who are not represented by the PISA sample would have scored had they sat the
assessment. To estimate the possible impact of the 15-year-olds not covered by the PISA sample on skills
distribution, it is necessary to estimate who they are, and how they would have scored had they sat the PISA test.
Household surveys often show that children from poor households, ethnic minorities or rural areas face a greater risk
of not attending or completing lower secondary education (UNESCO, 2015p42). Research has also suggested that
out-of-school 15-year-olds, and students who are retained below grade 7, would have scored in the bottom part of a
country’s performance distribution (Spaull, 2018p3;; Spaull and Taylor, 201530;; Taylor and Spaull, 2015p0;). Rather
than attributing an exact score to these 15-year-olds, it is possible to estimate lower and upper bounds for most
results of interest, including the mean score, the median score and other percentiles, or the proportion of 15-year-
olds reaching minimum levels of proficiency (Avvisati, 2017144;; OECD, 201915]). Under a best-case scenario (the
distribution of reading, mathematics and science skills in the population not covered by the sample is the same as
that of the covered population), the estimates of mean scores and percentiles derived from PISA samples represent
an upper bound on the means, percentiles and proportions of students reaching minimum proficiency amongst the
entire population of 15-year-olds. A lower bound can be estimated by assuming a plausible worst-case scenario,
such as that all 15-year-olds not covered by the sample would score below a certain point in the distribution. For
example, if all of those 15-year-olds had scored below Level 2, then the lower bound on the proportion of 15-year-
olds reaching minimum levels of proficiency would simply be this proportion in the PISA target population multiplied
by Coverage Index 3.

Figure 1.4.19 presents the proportion of 15-year-olds reaching minimum levels of proficiency reflecting the
assumption that all 15-year-olds not covered by the PISA sample would score below Level 2 in each subject. In the
figure, 15-year-olds are grouped according to whether they scored below the baseline level of proficiency in one
subject only, in two subjects, or in all three of the core subjects PISA assesses (i.e. mathematics, reading and
science) in addition to students not covered in the PISA sample, who are assumed to be low performers in the three
subjects. The figure shows that all countries and economies that participated in PISA 2022, even those with the
highest performance and equity levels, have a sizeable share of low performers.

The largest category of low-performing students is the group of 15-year-olds who scored below the baseline level of
proficiency in all three subjects: one in four students (25%) are low performers in mathematics, reading and science
on average across OECD countries (i.e. this percentage includes 15-year-olds who are not covered by PISA, which
on average across OECD countries is 11%, plus students who took the PISA test). In 18 countries and economies,
more than 60% of 15-year-olds are low performers in all three subjects.

Some 5% of students across OECD countries are low performers in mathematics only; 4% are low performers in
reading only; 4% are low performers in mathematics and science but not in reading; 4% are low performers in
mathematics and reading but not in science; 2% of students are low performers in science only; and 1% are low
performers in reading and science but not in mathematics.

The sum of all the categories of low performers included in Figure 1.4.19 is the share of 15-year-olds who are low
performers in at least one subject (whether it be mathematics, reading or science) and those outside the PISA target
population. On average across OECD countries, 45% of 15-year-olds are low performers in at least one subject but
the shares vary significantly across countries. In 38 countries and economies, more than 60% scored below baseline
proficiency Level 2 in at least one subject. By contrast, in five countries/economies fewer than 25% of 15-year-olds
were low performers in at least one subject.
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Figure 1.4.19. Overlap of low performers in mathematics, reading and science among all 15-year olds

Percentage of students who score below proficiency Level 2
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** Caution is required when comparing estimates based on PISA 2022 with other countries/economies as a strong linkage to the international PISA reading scale could not be
established (see Reader's Guide and Annex A4).

Note: 15-year-olds not covered by the PISA sample are 15-year-olds who are not enrolled in school; or who are in school but in grade 6 or below, or who were excluded from the
PISA sample due to student or school-level exclusions.

Countries and economies are ranked in ascending order of the total percentage of students who are low performers in at least one subject.
Source: OECD, PISA 2022 Database, Tables 1.B1.4.1 and 1.B1.4.45.

From fairness and inclusion to equity in education

PISA 2022 defined equity in education in terms of two components: fairness and inclusion. Only education systems
that combine high levels of fairness and inclusion are considered highly equitable. Figure 1.4.20 shows countries and
economies according to their levels of inclusion and fairness. The level of inclusion is measured by the percentage

PISA 2022 RESULTS (VOLUME |) © OECD 2023



146 |

of low performers in at least one subject among all 15-year-olds. The level of fairness is measured by the percentage
of variance in mathematics performance accounted for by student socio-economic status.

In 10 out of the 27 countries/economies that had a level of inclusion above the OECD average (i.e. 55% of students
who scored at or above proficiency Level 2 in mathematics, reading and science), the level of fairness by socio-
economic status was significantly above the OECD average (i.e. 15% of variance in mathematics performance
accounted for by student socio-economic status). Education systems in Canada*, Denmark*, Finland, Hong Kong
(China)*, Ireland*, Japan, Korea, Latvia*, Macao (China) and the United Kingdom™* achieved high inclusion and high
fairness; thus, they can be considered highly equitable. In addition, the average score in mathematics, reading and
science was higher than the OECD average in all these countries (except for Latvia* where the mean score in reading
was not statistically significantly different from the OECD average).

Figure 1.4.20. Strength of the socio-economic gradient and share of 15 year-olds at or above proficiency level

2 in mathematics, reading and science
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Source: OECD, PISA 2022 Database, Tables 1.B1.4.3 and 1.B1.4.45.
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Table 1.4.3. Equity in education in PISA 2022 figures and tables

Figure 1.4.1 Student socio-economic status

Figure .4.2 Strength of socio-economic gradient and mathematics performance

Figure 1.4.3 Mean performance in mathematics, by national quarter of socio-economic status

Figure 1.4.4 Low performers in mathematics, by socio-economic status

Figure 1.4.5 Resilient students in mathematics

Figure 1.4.6 Percentage of students that did not eat at least once a week in the past 30 days, because there was not enough money to buy food

Figure 1.4.7 Gender gap in mathematics performance

Figure 1.4.8 Gender gap in reading performance

Figure 1.4.9 Low performers in mathematics, by gender

Figure 1.4.10 Low performers in reading, by gender

Figure 1.4.11 Top performers in mathematics, by gender

Figure 1.4.12 Top performers in reading, by gender

Table 1.4.1 The PISA policy framework

Figure 1.4.13 Strength and slope of the socio-economic gradient

Table 1.4.2 Targeted policies by level of social and academic inclusion within schools

Figure 1.4.14 Mathematics performance and per capita GDP

Figure 1.4.15 Mathematics performance and spending on education

Figure 1.4.16 Mathematics performance and educational attainment among 35-44 year-olds

Figure 1.4.17 Mathematics performance and fourth-graders' performance in TIMSS 2015

Figure 1.4.18 Mean performance in mathematics, by international decile of socio-economic status

Figure 1.4.19 Overlap of low performers in mathematics, reading and science among all 15-year-olds

Figure 1.4.20 Strength of the socio-economic gradient and share of 15-year-olds at or above proficiency level 2 in mathematics, reading and science

StatLink Si=r https://stat.link/4q3apj

Notes

" When interpreting results in this chapter, keep in mind that the coverage of the population of 15-year-olds enrolled
in school varies significantly across countries/economies (PISA’s Coverage Index 3 [CI3] measures the proportion of
the national population of 15-year-olds represented in the PISA sample). For analysis on equity, low coverage is an
issue because research suggests that socio-economically disadvantaged and low-performing students are less likely
to be enrolled in school by age 15 (UNESCO, 2015p2;; Spaull, 20183; Taylor and Spaull, 2015p0)). This means that
in countries/economies with lower coverage, the most disadvantaged 15-year-olds might not be represented in the
PISA sample. This, in turn, might introduce a bias in the estimation of the students’ socio-economic status and in the
analysis of the relationship between socio-economic status and student performance.

2 Across countries and economies that took part in PISA 2022, per-capita GDP and average student socio-economic
status (as measured by mean value in the ESCS index) are strongly correlated (correlation coefficient = 0.74). Across
OECD countries, the correlation is also strong (correlation coefficient = 0.69).

3 The number of countries and economies that took part in PISA 2022 is 81. However, data for the PISA ESCS index
is not available for Costa Rica. Therefore, only 80 countries and economies are included in this correlation, and any
other analysis involving ESCS index data.
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4 In this section, performance in mathematics by socio-economic status is examined. Results on performance in
reading and science are available in Tables included in Annex B1 (see Tables 1.B1.4.4 and 1.B1.4.5).

5 Across all countries and economies in PISA 2022 with available data, the correlation coefficient between mean
score in mathematics and the level of (un)fairness of the education system (i.e. as measured by the strength of the
socio-economic gradient) is 0.36. Across OECD countries, an equivalent correlation coefficient is 0.07.

® The relationship between food insecurity and mean score in mathematics is not driven by countries/economies
where food insecurity is extremely high. After taking out of the analysis the four countries/economies where the
percentage of “students that did not eat at least once a week in the past 30 days because there was not enough
money to buy food" was higher than 35% (Baku [Azerbaijan], Cambodia, Jamaica* and the Philippines), the strength
of the relationship between food insecurity and mean score in mathematics across the remaining 63 countries and
economies does not change much (correlation coefficient=-0.63) compared to when all 67 countries with available
data are included in the analysis (correlation coefficient=-0.61).

7 In this section, performance in mathematics and reading by gender are examined. Results on performance in
science by gender are available in Annex B1, in Tables 1.B1.4.19 and 1.B1.4.33.

8 The average age at time of testing among 4th grade students who participated in TIMSS 2015 was typically around
10 years old (students born in 2005). PISA 2022 assessed students who were aged between 15 years and 3 months
and 16 years and 2 months at the beginning of the assessment period (students born in students born in 2006). Thus,
students in TIMSS 2015 and PISA 2022 are of a similar but not identical cohort.
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5 Changes in performance and equity in
education between 2018 and 2022

This chapter discusses short-term changes in student mean performance and the
performance of high- and low-achieving students between 2018 and 2022. The chapter also
analyses how these changes relate to students’ gender and socio-economic advantage.

For Australia, Canada, Denmark, Hong Kong (China), Ireland, Jamaica, Latvia, the Netherlands, New Zealand,
Panama, the United Kingdom and the United States, caution is required when interpreting estimates as one or more
PISA sampling standards were not met (see Reader’s Guide, Annexes A2 and A4).
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This chapter examines changes in performance between the previous PISA assessment, which took place in 2018,
and the latest 2022 assessment. The next chapter discusses long-term trends in student performance stretching over
a decade or more.

What the data tell us

e Between 2018 and 2022, and on average across 35 OECD countries, mean performance dropped by
almost 15 score points in mathematics and 10 score points in reading but did not change significantly in
science. In mathematics and reading, most countries and economies that can compare PISA 2022 results
to PISA 2018 dropped in mean performance (41 countries/economies in mathematics, 35 in reading). In
contrast, science performance remained broadly stable in many countries/economies (33 out of 71)
between 2018 and 2022, and even improved in 18.

e Only four countries and economies improved their performance between PISA 2018 and 2022 in all three
subjects: Brunei Darussalam, Cambodia, the Dominican Republic and Chinese Taipei. Performance
improved in reading and science but not in mathematics in Japan, Panama* and Qatar. Performance
improved in mathematics but declined in reading and remained stable in science in Saudi Arabia.

e The gap between the highest-scoring students (10% with the highest scores) and the weakest students
(10% with the lowest scores) increased only modestly in reading and mathematics on average across
OECD countries: performance dropped in these subjects to a similar extent for both high- and low-
achievers. In contrast, in science the average gap widened by about 10 score points between 2018 and
2022 on average across OECD countries: declines in science performance were only observed among
lower-achieving students. The range of performance observed among 15-year-olds widened significantly
in all three subjects in Finland and the Netherlands*; it narrowed significantly in the Republic of Moldova,
the Republic of North Macedonia, Qatar and Saudi Arabia.

e The socio-economic gap in mathematics performance did not change between 2018 and 2022 in 51 out of
the 68 countries/economies with available PISA data; it widened on average across OECD countries and
in 12 countries/economies; and it narrowed in five countries/economies (Argentina, Chile, the Philippines,
Saudi Arabia and the United Arab Emirates).

e The gender gap in mathematics performance did not change between 2018 and 2022 in most
countries/economies (57 out of the 72 with comparable data). The gender gap in mathematics performance
widened on average across OECD countries (by four score points in favour of boys) and in 11
countries/economies, and narrowed in four (Albania, Baku [Azerbaijan], Colombia and Montenegro).

When interpreting these comparisons, it is important to remember that the most recent years have been marked by
the COVID-19 pandemic as well as other changes in education and society. First, children born around 2002 and
2006 who took the PISA test in 2018 and 2022 likely had different educational and life experiences from previous
cohorts, but not all differences are due to the pandemic. Differences in the educational experiences of 15-year-olds
across countries and over recent years are discussed in Volume Il. Second, social and demographic trends such as
international migration and widening participation in secondary education may have altered the student population
that sat the most recent PISA assessments. Such changes are described and analysed in later chapters of this
volume. Chapter 6 compares not only children born around 2006 to those born four years before them but explores
how education performance and equity have changed over the past decade and more. The final chapter focuses on
students with an immigrant background.
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Three benchmarks for interpreting performance changes over time

What represents a small or large change in PISA test scores? Test scores, unlike physical units such as metres or
grams, do not have meaning that readers can relate to in their own life experience. Describing a difference in test
scores in terms that are familiar to most readers is not easy.

In this report, we propose three benchmarks for interpreting test-score differences.

A first benchmark, which defines a “large” change, is 20 score points. This is approximately equivalent to the typical
annual learning gain by students around the age of 15 (Box 1.5.1). Put differently, 20 points represents the average
pace of learning of 15-year-olds in countries that participate in PISA.

A second benchmark, which distinguishes between “small” differences and differences that are “medium” or “large”,
is 10 score points. Changes of up to 10 points have been routinely observed in PISA over periods of three years, the
typical interval between two consecutive assessments (Box 1.5.2).

The third benchmark considers the statistical uncertainty intrinsic to PISA indicators. This uncertainty produces
variation in mean scores over time, even in the absence of any real change in how students perform on the test (see
Box 1.5.3). Differences likely to be observed in the data even in a perfectly controlled setting due to this intrinsic
uncertainty are described as “non-significant” differences. Countries/economies whose results do not differ
significantly between two consecutive assessments are classified as having “stable” results.

These three benchmarks help interpret score differences. However, significant differences in PISA scores, whether
small, medium, or even, large, do not automatically mean that such differences reflect real differences in what PISA
intends to measure — namely, what students know and can do. For example, PISA results may also reflect differences
in student motivation and effort on testing day or more generally, the conditions that surrounded the administration
of the test, which can affect how students engage with the test. Appendix A8 reports on a number of analyses to
monitor student engagement in PISA 2022 and how it compares to PISA 2018. Throughout this chapter, these
analyses are mentioned whenever they provide meaningful context for interpreting comparisons between 2018 and
2022 results.

Changes in performance between 2018 and 2022

Changes in mean performance between 2018 and 2022

Figure 1.5.1 shows the changes in mean performance between 2018 and 2022 in mathematics, reading and science.
On average across 35 OECD countries, mean performance dropped by almost 15 score points in mathematics and
about 10 score points in reading. However, it did not change significantly in science. Given that change in the OECD
average over consecutive PISA assessments up to 2018 had never exceeded four score points in mathematics and
five score points in reading, these 2022 results are unprecedented. They point to a shock that pushed down
performance in many countries over the 2018-2022 period.

In mathematics and reading, about half of countries/economies that can compare PISA 2022 and 2018 (or 2017)
results showed a drop in mean performance (41 out of 72 in mathematics; 35 out of 71 in reading). A drop in
performance was also observed in Spain (where the most recent comparison is to 2015 results). In contrast, science
performance remained broadly stable in many countries and economies (33 out of 71) between 2018 and 2022.
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Figure 1.5.1. Change between 2018 and 2022 in mean mathematics, reading and science performance
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Notes: Only countries and economies that participated and have available data in both 2018 and 2022 PISA assessments are shown.

For Spain, the change between 2015 and 2022 is reported in the figure. For Cambodia, Guatemala and Paraguay, the change between 2017 and 2022 is reported in the figure.

Trend comparisons for Jordan are not reported in reading and science (see Annex A4).

Statistically significant differences are shown in a darker tone (see Annex A3).

OECD average-35 refers to the average across OECD countries, excluding Costa Rica, Luxembourg and Spain. OECD average-26 refers to the average across OECD countries,
excluding Luxembourg, Spain and any countries where the violation of exclusion- and/or response-rate standards may have introduced bias in the sample in either 2018 or 2022.
Countries and economies are ranked in descending order of the change in mathematics performance between 2018 and 2022.

Source: OECD, PISA 2022 Database, Tables 1.B1.5.4,1.B1.5.5 and |.B1.5.6.
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In many cases, the drop exceeded 20 score points, i.e. the yearly gain in test scores that is typically observed among
students around the age of 15. This means that 15-year-olds in these countries in 2022 scored at or below the level
expected of 14-year-olds in 2018.

e In mathematics, the decline in performance was most pronounced in Albania, Jordan, Iceland, Norway and
Malaysia (in descending order), where it exceeded 30 score points. Drops of more than 20 score points in
mean mathematics scores were also observed in Baku (Azerbaijan), Denmark®, Finland, France, Germany,
Greece, Montenegro, the Netherlands*, Poland, Portugal, the Slovak Republic, Slovenia, Sweden and
Thailand.

e In reading, the decline in performance exceeded 30 score points in Albania, Iceland and North Macedonia
(in descending order). Drops between 20 and 30 score points were observed in Baku (Azerbaijan), Finland,
Hong Kong (China)*, Malaysia, Morocco, the Netherlands®, Norway, Poland and Slovenia, as well as
(between 2015 and 2022) in Spain.

¢ In science, the decline in performance exceeded 20 score points in Albania, Iceland, Malaysia and North
Macedonia.

Many more countries/economies that are not listed in previous paragraphs experienced performance declines
between 2018 and 2022. In contrast, four countries and economies improved their performance in all three subjects:
Brunei Darussalam, Cambodia, the Dominican Republic and Chinese Taipei. Performance improved in reading and
science but not mathematics in Japan, Panama* and Qatar. Performance improved in mathematics but declined in
reading and remained stable in science in Saudi Arabia (Table 1.5.1).

Box 1.5.1. How much do 15-year-olds learn over one year of schooling?

Two recent publications (Avvisati and Givord, 20231;; Avvisati and Givord, 20212)) estimate the average yearly
learning gain of students based on data sets from 2018 and earlier PISA assessments of more than 30 countries
and economies. These studies show that around the age of 15, students’ test scores in mathematics, reading and
science increase by about one-fifth of a standard deviation over a year of schooling (and age) on average across
countries, a gain equivalent to about 20 score points in PISA (Avvisati, 2021(3)). They also show that yearly
learning gains can vary significantly across countries: in mathematics, for example, the estimates reported in
Avvisati and Givord (2023;1) imply that the test scores of students in Austria, Scotland* and Singapore increase
about twice as fast as those of students in Brazil and Malaysia, which increase by about 12 points over a 12-
month period.

In this report, a single, round number (20 score points) is used as a common benchmark for all countries, reflecting
approximately the average pace of learning of 15-year-olds in countries that participate in PISA. Readers should
avoid using this to convert any difference in terms of years-of-schooling equivalents (or months-of-schooling
equivalents): first, because there are significant differences in the pace of learning at a given age across countries.
This reflects differences in how schooling is organised, the resources invested in education, and the quality of
education itself. And second, because there is no reason to expect the pace of learning to remain constant over
time: the average pace of learning measured at age 15 may give only a limited indication of the test-score gains
that can be expected in a particular country over two or three years.
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Table 1.5.1. Change between 2018 and 2022 in mean performance in mathematics, reading and science

Mean performance improved Non-significant change Mean performance declined
in mathematics in mathematics in mathematics
Brunei Darussalam, Japan, Panama*, Qatar Jordan
Mean performance improved Cambodia,
in science the Dominican Republic,
Chinese Taipei
Mean performance
improved in reading | Non-significant change
in science
Mean performance declined
in science
Mean performance improved Guatemala, Paraguay Croatia, Kazakhstan, Malta Ireland*, ltaly , Latvia*, Uruguay
in science
Argentina, Australia®, Brazil, Austria, the Czech Republic,
Non-significant Non-significant change Chile, Colombia, Georgia, Israel, Hungary, New Zealand*, Peru,
changeinreading | in science Korea, Lithuania, the Philippines, the United States™
Romania, Serbia, Switzerland
Mean performance declined Mexico
in science
Mean performance improved Singapore, Tiirkiye
in science
SaudiArabia The United Arab Emirates OECD average-26,
OECD average-35,
Bulgaria, Canada*, Costa
Non-significant change Rica, Denmark®, Esfonia,
in science France, Hong Kong (China)*,
Macao (China), Portugal,
Mean performance 8
L . the Slovak Republic, Sweden,
dediined in reading the United Kingdom*
Moldova, Morocco Albania, Baku (Azerbaijan),
Belgium, Finland, Germany,
Mean performance dedined Greece, Ioelandl, Indonesia,
in science Kosovo, Malaysia,
Montenegro, the Netherlands®,
North Macedonia, Norway , Poland,
Slovenia, Spain, Thailand

Notes: Only countries and economies that can compare PISA 2018 and 2022 results in all three subjects are shown.

For Spain, the comparison is between 2015 and 2022. For Cambodia, Guatemala and Paraguay, the comparison is between 2017 and 2022.

OECD average-35 refers to the average across OECD countries, excluding Costa Rica, Luxembourg and Spain. OECD average-26 refers to the average across OECD countries,
excluding Luxembourg, Spain and any countries where the violation of exclusion- and/or response-rate standards may have introduced bias in the sample in either 2018 or 2022.
Cells with the darkest background indicate positive (blue) or negative (grey) changes in all three subjects; cells with lighter background indicate one or two significant changes,
all in the same direction (see Annex A3).

Source : OECD, PISA 2022 Database, Tables 1.B1.5.4, .B1.5.5 and 1.B1.5.6.

Changes between 2018 and 2022 in the context of previous trends in mean performance

For some countries and economies, the changes in PISA performance observed between 2018 and 2022 deviate
significantly from the trend observed over earlier assessments; for others, they confirm or reinforce a trend which
already began before 2018. Figure 1.5.2 shows the average trend up to 2018 across 23 OECD countries that can
compare performance across all PISA assessments together with the mean performance observed in 2022 in these
same countries.
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Figure 1.5.2. Trends in mathematics, reading and science performance up to 2018
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Note: White dots indicate mean-performance estimates that are not statistically significantly above/below PISA 2022 estimates. Black lines indicate the best-fitting trend lines; a
dotted black line indicates a non-significant (flat) trend (see Annex A3).
Source: OECD, PISA 2022 Database, Tables 1.B1.5.4,1.B1.5.5 and |.B1.5.6

Figure 1.5.3 provides similar information for all participants in PISA 2022, PISA 2018, and at least one assessment
prior to 2018. The pre-2018 trends reported in Figure 1.5.3 correspond to the average change observed between the
earliest available measurement in PISA and PISA 2018, calculated using a linear regression: they represent the
slope of the trend line. The average change is reported over a four-year period to facilitate comparisons with the
change observed between 2018 and 2022. Countries and economies at the top of each chart improved in mean
performance in the corresponding subject between their first participation in PISA and 2018; countries at the bottom
of each chart experienced a declining trend in mean performance up to 2018.

Among countries and economies where the pre-2018 trend was positive, several experienced a full or partial reversal
of these gains in 2022:

¢ In mathematics, such a reversal was observed in Albania, Bulgaria, Estonia, Italy, Macao (China), Malaysia,
Mexico, Montenegro, North Macedonia, Peru, Poland and Portugal;

e In reading, in Albania, Estonia, Germany, Macao (China), Moldova, Montenegro, Poland, Portugal and
Singapore;
e In science, in Albania, Malaysia, Moldova and North Macedonia.

Many other countries/economies which improved performance over earlier cycles, however, were able to maintain
their 2018 performance level despite the shock of the COVID-19 epidemic:

¢ In mathematics, mean scores in 2022 remained close to their 2018 level in Argentina, Australia*, Brazil, Chile,
Colombia, Croatia, Georgia, Israel, Japan, Kazakhstan, Korea, Lithuania, Malta, Moldova Panama*, Qatar,
Romania, Serbia, Singapore, Switzerland, Turkiye and the United Arab Emirates;

¢ In reading, Argentina, Australia®, Austria, Brazil, Chile, Colombia, Croatia, the Czech Republic, Georgia,
Hungary, Ireland*, Israel, ltaly, Kazakhstan, Korea, Latvia*, Lithuania, Malta, Mexico, New Zealand*, Peru,
Romania, Serbia, Switzerland, the United States* and Uruguay;

e In science, in Argentina, Australia*, Austria, Brazil, Bulgaria, Canada*, Chile, Colombia, Costa Rica, the
Czech Republic, Denmark*, Estonia, France, Georgia, Hong Kong (China)*, Hungary, Israel, Korea,
Lithuania, Macao (China), New Zealand*, Peru, Portugal, Romania, Serbia, the Slovak Republic, Sweden,
Switzerland, the United Arab Emirates, the United Kingdom*and the United States™.

¢ In reading and/or science, three countries even improved their results in 2022, extending their positive pre-
2018 trend. This is the case of Qatar (in both subjects) and in Singapore and Turkiye (in science only).
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Figure 1.5.3. Changes in performance between 2018 and 2022 in the context of pre-2018 performance trends
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Source: OECD (2019), PISA 2018 Results (Volume I): What Students Know and Can Do, Tables I.B1.10, 1.B1.11 and 1.B1.12 and OECD, PISA 2022 Database, Tables 1.B1.5.4,

Notes: Only countries and economies that can compare PISA 2018 results with both 2022 and prior results are shown. Trend comparisons for Jordan are not reported in reading
|.B1.5.5and 1.B1.5.6

and science (see Annex A4). Statistically significant differences are shown in a darker tone (see Annex A3).
Countries and economies are ranked, within each chart, in descending order of the pre-2018 trend for the corresponding subject.
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Among countries where the pre-2018 trend was neither improving nor declining (in the long term and on average),
results turned to the negative in most cases. This pattern, which corresponds to what was observed on average
across OECD countries in mathematics (see Figure 1.5.2), also held in:

e mathematics in Austria, Costa Rica, Denmark*, Germany, Greece, Hong Kong (China)*, Indonesia, Ireland®,
Jordan, Kosovo', Latvia*, Norway, Slovenia, Sweden, Thailand, the United Kingdom*, the United States* and
Uruguay;

e reading in Belgium, Bulgaria, Canada*, Denmark*, France, Greece, Hong Kong (China)*, Indonesia, Kosovo,
Malaysia, North Macedonia, Norway, Slovenia, Turkiye, the United Arab Emirates and the United Kingdom*;

e science in Indonesia, Mexico, Montenegro, Norway, Poland and Thailand.

Other countries and economies were experiencing a decline in mean performance already prior to 2018. These
negative trends were often confirmed and reinforced over the most recent period in:

e mathematics in Belgium, Canada*, the Czech Republic, Finland, France, Hungary, Iceland, the Netherlands®,
New Zealand* and the Slovak Republic
e reading in Costa Rica, Finland, Iceland, the Netherlands®, the Slovak Republic, Sweden and Thailand;
e science in Belgium, Finland, Germany, Greece, Iceland, Kosovo, the Netherlands*, and Slovenia.
A small number of previously declining countries and economies, however, experienced positive changes in 2022,

and bounced back: this rebound was observed in mathematics in Chinese Taipei, reading in the Dominican Republic,
and science in Croatia and Ireland*.

Box 1.5.2. How large are typical test-score changes in PISA between two consecutive assessments?

To get a sense of how unique the changes observed between 2018 and 2022 are, it is useful to compare them to
typical changes that were reported in previous years over similarly short periods of time (three years). Of the 81
countries and economies that participated in PISA 2022, data allow 73 to compare their mathematics results to
PISA 2018 (or to the results of PISA for Development in 2017); and of these, 60 can compare their PISA 2015
and PISA 2018 results (Tables 1.B1.5.4, 1.B1.5.5, 1.B1.5.6). In mathematics, only about half of these 60
countries/economies had a difference in mean scores larger than (plus or minus) five score points (this
corresponds to the median absolute difference). Fewer than one out of four countries reported positive or negative
changes in mean scores in mathematics that were larger than nine score points.

When considering the full set of results for countries that participated in PISA 2022 and all three subjects, more
than 200 score-point differences across two consecutive PISA assessments can be computed (257 in
mathematics, 281 in reading, and 218 in science) over the 2000-2018 period:

¢ In mathematics, the median difference observed across consecutive assessments is 6.2 score points and
only one out of four showed a difference larger than 11.1 score points.

¢ Inreading, the median difference observed is 7.4 score points and only one out of four showed a difference
larger than 14.4 score points.

e In science, the median difference observed is 6.4 score points and only one out of four showed a
difference larger than 10.9 score points.

In other words, for individual countries/economies, increases or decreases of up to 10 score points have been
relatively common in PISA and certainly not unprecedented — even over short time intervals.

! This designation is without prejudice to positions on status, and is in line with United Nations Security Council Resolution 1244/99
and the Advisory Opinion of the International Court of Justice on Kosovo’s declaration of independence.
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In larger aggregates such as the OECD average, the typical changes observed in the past are much smaller than
for individual countries/economies. Indeed, score differences for individual countries/economies typically result
from improvements or deteriorations unique to each country/economy as well as the uncertainty intrinsic in
statistical indicators (see Box 1.5.3). However, idiosyncratic changes and statistical uncertainty tend to cancel out
in larger aggregates such as the OECD average: changes in one direction, for one country, are compensated by
opposite changes for other countries. As a result, the change observed in the OECD average over consecutive
assessments up to 2018 has never exceeded four score points in mathematics and five score points in reading.
Changes in the OECD average that are more pronounced are unprecedented. They point to a shock affecting
many countries simultaneously and in the same direction.

Changes in performance distributions between 2018 and 2022

The decline in mean mathematics and reading performance across OECD countries (on average) and in most PISA-
participating education systems was not uniform in terms of the distribution of student performance. One way this
can be seen is by examining performance trends for low- and high-achieving students. The 10th percentile is the
point on the scale below which 10% of students score. In other words, if all students were ranked from lowest- to
highest-scoring, the 10th percentile would be the highest-scoring of the lowest-performing 10% of students. Likewise,
the 90th percentile is the point on the scale below which 90% of students score (or, conversely, above which only
10% of students score). The median or 50th percentile divides the performance distribution into two equal halves,
one above and one below that position on the scale.

In mathematics, mean performance was about 15 score points lower in 2022 compared to 2018 on average across
OECD countries. But the performance decline was slightly less pronounced at the 90th percentile (-11 score points):
almost all students performed worse but low-achieving students declined by slightly more than high-achieving
students did. A similar pattern is observed in reading. As a result, learning gaps between the highest- and lowest-
performing students widened. That said, the difference between the 10th and 90th percentiles increased only by
about four score points in reading between 2018 and 2022, and even less in mathematics on average across OECD
countries.

In science, no change was observed in average mean scores across OECD countries. But significant declines were
observed among the weakest students (at the 10th and 25th percentile) on average (Table 1.B1.5.9). As a result, the
gap between the highest- and lowest-performing students widened by more than 10 score points in science (as
measured by the inter-decile range, i.e. the difference between the 10th and 90th percentiles) (Figure 1.5.4).

The previous paragraphs refer to the average trend across OECD countries; often, the distribution in performance in
individual countries and economies evolved differently. For example, in mathematics, the inter-decile range widened
significantly in 12 countries and economies (as did the OECD average); narrowed significantly in 26
countries/economies; and did not change significantly in the remaining 35 countries/economies for which comparable
data for 2018 (or 2017) and 2022 are available (Table 1.5.2). In reading and science, the inter-decile range did not
change significantly in most countries/economies (i.e. 55 countries/economies in reading and 44
countries/economies in science).

Table 1.5.2 lists countries and economies according to whether their performance distributions in mathematics,
reading and science narrowed, widened or did not change significantly (as measured by the inter-decile range). When
this can be ascertained with confidence,? the table also shows whether the change or lack thereof is primarily due to
changes among low-achieving students, high-achieving students or both. For example, in Chile, performance
differences widened in science because low-achieving students performed worse while high-achieving students
performed better (Table 1.B1.5.9 and Table 1.B1.5.12).

The performance distribution widened between 2018 and 2022 in all three subjects in Finland and the Netherlands*
as well as on average across OECD countries. The performance distribution narrowed in all three subjects in North
Macedonia, Moldova, Qatar and Saudi Arabia (Table 1.5.2).
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Figure 1.5.4. Average change in science scores for high- and low-achieving students (2018-2022)
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Notes: Only countries and economies that can compare PISA 2018 and 2022 results in science are shown.

For Spain, the change between 2015 and 2022 is reported in the figure (Spain is not included in the reported OECD averages). For Cambodia, Guatemala and Paraguay, the
change between 2017 and 2022 is reported in the figure.

Statistically significant differences are shown in a darker tone (see Annex A3).

OECD average-35 refers to the average across OECD countries, excluding Costa Rica, Luxembourg and Spain. OECD average-26 refers to the average across OECD countries,
excluding Luxembourg, Spain and any countries where the violation of exclusion- and/or response-rate standards may have introduced bias in the sample in either 2018 or 2022.
Countries and economies are ranked in descending order of the change in median performance in science.

Source: OECD, PISA 2022 Database, Table 1.B1.5.9.
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Table 1.5.2. Change between 2018 and 2022 in the performance distribution in mathematics, reading and science

Widening of the distribution

12 countries/economies

9 countries/economies

24 countries/economies

Low-achievers performed worse; high-achievers
performed better

Australia®, Macao (China)

OECD average-35, Chile,
the United Arab Emirates

Low-achievers performed worse, while performance
did not change significantly among high-achievers

Hong Kong (China)*

The United Arab Emirates

OECD average-26, Canada®, Costa Rica,
Finland, France, the Netherlands*, Norway,
Poland, the Slovak Republic, Slovenia,
Sweden, the United Kingdom*

High-achievers performed better, while performance
did not change significantly among low-achievers

Japan, Paraguay, Singapore,
Chinese Taipei

Australia®, Hong Kong (China)*, Tirkiye

Almost all students performed worse, but low-
achievers declined by more than high-achievers did

OECD average-35, Estonia, Finland,
the Netherlands*, New Zealand, Sweden

OECD average-26, OECD average-35,
Baku (Azerbaijan), Canada*, Finland,
the Netherlands*, Norway, Poland, Spain

Albania, Baku (Azerbaijan)

Almost all students performed better, but high-
achievers improved by more than low-achievers did

Overall widening of the dispersion
(none of the above patterns)

No change in the dispersion of the distribution

35 countries/economies

Kazakhstan

55 countries/economies

Austria, the Czech Republic, Macao (China),
Peru, Romania, the United States*

44 countries/economies

Performance dropped to a similar extent for both
high- and low-achievers

OECD average-26, Albania, Austria,
Baku (Azerbaijan), Belgium, Bulgaria,
Canada*, the Czech Republic,
Denmark*, France, Germany, Iceland,
Ireland*, Italy, Latvia*, Montenegro,
Norway, Poland, the Slovak Republic,
Slovenia, Spain, the United Kingdom*,
the United States*, Uruguay

Albania, Belgium, Bulgaria, Costa Rica,
Denmark*, Estonia, France, Germany,
Greece, Hong Kong (China)*, Iceland,
Indonesia, Kosovo, Macao (China),
Malaysia, Montenegro, Morocco,
Portugal, Slovenia, Sweden, Thailand,
Tiirkiye, the United Kingdom*

Greece, Iceland, Indonesia, Kosovo,
Malaysia, Montenegro, Morocco, Spain,
Thailand

Performance improved to a similar extent for both
high- and low-achievers

Cambodia

Brunei Darussalam,
the Dominican Republic, Japan,
Panama*, Chinese Taipei

Brunei Darussalam, Cambodia, Croatia,
the Dominican Republic, Ireland*, Japan,
Kazakhstan, Korea, Malta, Panama®,
Singapore, Chinese Taipei, Uruguay

Performance remained close to prior levels for both
high- and low-achievers

Narrowing of the distribution

Croatia, Georgia, Guatemala, Hungary,
Israel, Korea, Lithuania, Malta, Romania
Switzerland, Tirkiye

26 countries/economies

Australia®, Austria, Brazil, Chile,
Colombia, Croatia, the Czech Republic,
Georgia, Guatemala, Hungary, Ireland*,
Israel, Italy, Korea, Latvia*, Lithuania,
Malta, Mexico, New Zealand*, Paraguay,
Peru, the Philippines, Romania,

the Slovak Republic, Switzerland,

the United States*, Uruguay

8 countries/economies

Argentina, Belgium, Brazil, Bulgaria,
Colombia, Denmark®, Estonia, Georgia,
Germany, Guatemala, Hungary, Israel, Italy,
Latvia*, Lithuania, Mexico, New Zealand*,
Paraguay, the Philippines, Portugal, Serbia,
Switzerland

4 countries/economies

Low-achievers performed better; high-achievers
performed worse

Argentina, Brazil, Kosovo, Moldova,
Morocco, North Macedonia, Qatar

High-achievers performed worse, while performance
did not change significantly among low-achievers

Chile, Colombia, Indonesia, Peru,
Serbia, the United Arab Emirates

Singapore

Moldova

Low-achievers performed better, while performance
did not change significantly among high-achievers

Brunei Darussalam,
the Dominican Republic, Kazakhstan,
Panama*, the Philippines, Saudi Arabia

Argentina, Cambodia

Qatar, Saudi Arabia

Almost all students performed worse, but high-
achievers declined by more than low-achievers did

Costa Rica, Greece, Jordan, Malaysia,
Mexico, Portugal, Thailand

Moldova, North Macedonia, Saudi Arabia

North Macedonia

Almost all students performed better, but low- Qatar
achievers improved by more than high-achievers did
Overall narrowing of the dispersion Serbia

(none of the above patterns)

Notes: Only countries and economies that can compare PISA 2018 and 2022 results are shown.
For Spain, the change between 2015 and 2022 is reported in the figure. For Cambodia, Guatemala and Paraguay, the change between 2017 and 2022 is reported in the figure.
Trend comparisons for Jordan are not reported in reading and science (see Annex A4).
Changes in the dispersion of the distribution — widening, narrowing or no change — are measured by the inter-decile range, i.e. the difference in score points between the 90th
percentile and the 10th percentile of the student-performance distribution.

Also see Note 3 at the end of this chapter.

OECD average-35 refers to the average across OECD countries, excluding Costa Rica, Luxembourg and Spain. OECD average-26 refers to the average across OECD countries,
excluding Luxembourg, Spain and any countries where the violation of exclusion- and/or response-rate standards may have introduced bias in the sample in either 2018 or 2022.
Source: OECD, PISA 2022 Database, Tables 1.B1.5.7,1.B1.5.8, 1.B1.5.9, 1.B1.5.10, 1.B1.5.11 and 1.B1.5.12
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Box 1.5.3. Statistical significance of trend indicators

Statistical sources of uncertainty can be quantified. They refer to aspects of the PISA methodology that may
produce variation in the reported results even in the absence of any real change in how students respond to the
test. A difference in mean scores (or in other population-level estimates of performance in PISA) is called
statistically significant if it is unlikely that such a difference could be observed when, in fact, no true difference
exists in the populations from which student samples were drawn.

Statistical uncertainty in trend comparisons has three different sources: the sampling of students and schools; the
design of PISA tests (measurement precision); and the use of a common scale to report the results of tests that
were scaled independently. When results from multiple assessments are compared, small differences can be
observed because a sample of students — rather than the full population of 15-year-old students — took each
assessment; because the students sat slightly different tests, each including only a finite number of test items,
thus yielding only an approximate measure of performance; and because PISA scores are based on estimates of
test item properties (such as their difficulty) which are themselves subject to uncertainty and which, as a result,
can vary across calibrations. The latter source of uncertainty — quantified in the link error — is unique to trend
comparisons.

The link error represents uncertainty around scale values (“is a score of 432 in PISA 2022 the same as 432 in
PISA 20187”) and is therefore independent of the size of the student sample. As a result, it is the same for
estimates based on individual countries, subpopulations or the OECD average.* For comparisons between
mathematics results in PISA 2022 and mathematics results in 2018, the link error corresponds to 2.24 score
points. The link error tends to be smaller for comparisons of reading scores (1.47 points) and science scores (1.61
points).% It tends to be larger for comparisons between 2022 scores and scores from even earlier assessments.
Link errors for indicators involving more than two scores (e.g. linear trends) and complex scale transformations
such as the percentage of students above/below a threshold of proficiency are discussed in Annex A7.

These three independent sources of uncertainty are combined in the estimates of standard errors for trend
indicators. Standard errors are then used to construct “confidence intervals”, a range of values that excludes only
5% of the differences that would be observed in the absence of true change.

It should be kept in mind that the difference between significant and non-significant changes is, itself, often non-
significant, and that in some situations it may be impossible to say with confidence that there has been a change,
even if such a change actually happened: non-significance does not imply no change.

Changes in equity between 2018 and 2022

Up to this point, the chapter has examined trends in student performance; the remainder of the chapter looks at
trends in measures of equity in education. As defined in the first chapter of this report, equity in education is examined
in PISA 2022 in terms of fairness and inclusion. Fairness is examined in the following sections by looking at socio-
economic and gender disparities in student performance. Inclusion is examined in chapter 6 by looking at changes
in enrolment rates and achievement of basic proficiency among 15-year-old students.

Overall, PISA data show that the unprecedented decline in mathematics performance in PISA 2022 does not translate
into significantly greater disparities in performance in terms of socio-economic status or gender in most countries and
economies. Nevertheless, widespread declines in disadvantaged students’ performance have meant that a greater
proportion of students have failed to achieve baseline levels of proficiency. And at the top end of the spectrum,
declines in advantaged students’ performance has meant that a smaller proportion of students achieved the highest
proficiency levels of 5 and 6 in many countries.
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Changes in socio-economic disparities

Changes in socio-economic disparities between 2018 and 2022 are measured in this chapter by the difference in
average performance in mathematics between socio-economically advantaged and disadvantaged students
(hereafter, this will be referred to as the “socio-economic gap”). A narrower socio-economic gap means there is less
disparity in performance between advantaged and disadvantaged students; by contrast, a wider gap indicates greater
disparity.

It is important here to emphasise that a smaller socio-economic gap does not necessarily mean a greater fairness in
the system that is desirable. A smaller socio-economic gap can result from the performance of disadvantaged
students failing to improve and that of advantaged students declining. This was the case of two countries that
participated in PISA 2022 (Chile and the United Arab Emirates), as shown below in Table I.5.3. In cases such as
these, the benefits of more fairness in terms of socio-economic status should take into account the detriment of
advantaged students performing worse.

Changes in the socio-economic gap

Disadvantaged students’ performance in mathematics declined between 2018 and 2022 on average across OECD
countries (by 17 score points) and in 34 countries/economies (Figure 1.5.5). Declines that were larger than 20 score
points were observed in 20 countries/economies and declines larger than 30 points were observed in seven countries
(Albania, Iceland, Jordan, the Netherlands*, Norway, the Slovak Republic and Slovenia). A decline of almost 70 score
points occurred in Albania.

Disadvantaged students’ performance in mathematics did not change significantly in another 29 countries/economies
and it improved in five countries/economies (Argentina, Brunei Darussalam, the Dominican Republic, the Philippines
and Saudi Arabia). The increase in performance ranged from 12 points (in Argentina) to 27 points (in Saudi Arabia).
In these five countries, the mean score of disadvantaged students in PISA 2018 was lower than 400 points; in other
words, these disadvantaged students improved their scores starting from a performance level that was very low.

Advantaged students’ performance in mathematics declined on average across OECD countries (by 10 score points)
and in 30 countries/economies. Advantaged students’ performance in mathematics declined by more than 20 points
in 11 countries/economies; by more than 30 points in Iceland, Malaysia and Thailand; by almost 50 points in Jordan;
and by almost 60 score points in Albania.

Advantaged students’ performance in mathematics did not change significantly in 34 countries/economies and it
improved in four countries (Brunei Darussalam, Japan, Singapore and Chinese Taipei). In these four countries, the
increase in performance ranged from 14 points in Brunei Darussalam to 30 points in Chinese Taipei. Except for
Brunei Darussalam, these are countries/economies where advantaged students’ performance in PISA 2018 was
already among the highest across all PISA-participating countries (ranging between 558 and 611 score points in
mathematics); in other words, these advantaged students improved their scores starting from a performance level
that was already very high.
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Figure 1.5.5. Change between 2018 and 2022 in mean performance in mathematics, by national quarter of
socio-economic status
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Notes: Only countries and economies that can compare PISA 2018 and 2022 results are shown.

Statistically significant differences are shown in a darker tone (see Annex A3).

Socio-economic status is measured by the PISA index of economic, social and cultural status.

OECD average-35 refers to the average across OECD countries, excluding Costa Rica, Luxembourg and Spain.

Countries and economies are ranked in descending order of the mean score in mathematics of socio-economically disadvantaged students in 2022.

Source: OECD, PISA 2022 Database, Table 1.B1.5.19.

Considering that mathematics performance generally declined among disadvantaged and advantaged students, it is
not surprising that in most countries the socio-economic gap in mathematics performance did not change between
2018 and 2022. Table I.5.3 shows changes in the difference in mathematics performance between socio-
economically advantaged and disadvantaged students (i.e. the “socio-economic gap”) over this period.

The socio-economic gap in mathematics performance did not change between 2018 and 2022 in 51 out of the 68
countries/economies with available PISA data; it widened on average across OECD countries (by seven score points)
and in 12 countries/economies; and it narrowed in five countries/economies.
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The socio-economic gap in performance narrowed the most (38 score points) in the Philippines where disadvantaged
students’ performance improved greatly (20 points) and advantaged students’ performance declined by a similar
margin (18 points). In Argentina and Saudi Arabia the socio-economic gap narrowed because disadvantaged
students’ performance improved whereas advantaged students’ performance did not change. Conversely, in Chile
and the United Arab Emirates the gap narrowed because advantaged students’ performance declined and
disadvantaged students’ performance did not change.

The socio-economic gap in performance widened the most in Chinese Taipei (27 score points) where advantaged
students’ performance improved (30 score points) and disadvantaged students’ performance did not change.
Similarly, the socio-economic gap widened greatly (22 points) in Singapore because advantaged students’
performance improved (16 score points) and disadvantaged students’ performance did not change.

In seven other countries/economies (Australia®, Austria, Estonia, Macao [China], New Zealand*, Sweden and
Switzerland), the socio-economic gap widened because disadvantaged students’ performance declined whereas
advantaged students’ performance did not change. Within this group of countries, disadvantaged students’
performance declined by more than 20 score points in Estonia, New Zealand* and Sweden.

Table 1.5.3. Change between 2018 and 2022 in the socio-economic gap in mathematics performance

Advantaged students’ Advantaged students’ Advantaged students’
performance declined and ... performance did not change and ... performance improved and ...

The socio-economicgap narrowed:

The socio-economicgap did not change :

Albania, Baku (Azerbaijan), Belgium, Bulgaria, the Czech Republic, Hungar v,
Canada*, Denmark?, France, German y; Ireland*, Italy, Serbia

...disadvantaged students’ Greece, lceland, Jordan, Latvia®,

performance declined Malaysia, Montenegro, the Netherlands®,

Norway, Poland, Portugal,
the Slovak Republic, Slovenia, Thailand

The socio-economic gap widened:

OECD average-35, Finland Australia®, Austria, Estonia, Macao (China),
New Zealand*, Sweden, Switzerland

The socio-economicgap narrowed:
Chile, the United Arab Emirates \ \
The socio-economicgap did not change :

Brazil, Indonesia,, Kosovo, Mexico, Colombia, Croatia, Georgia, Japan
North Macedonia, Peru Hong Kong (China)*, Kazakhstan,
Korea, Lithuania, Malta, Moldova,
Morocco, Panama®, Qatar, Tirkiye,
the United Kingdom?, the United States”,
Uruguay
The socio-economic gap widened:

‘ Israel, Romania ‘Singapore, Chinese Taipei

...disadvantaged students’
performance did not change

The socio-economicgap narrowed :
The Philippines \ Argentina, SaudiArabia \
...disadvantaged students’ The socio-economicgap did not change :
performance improved | The Dominican Republic | Brunei Darussalam
The socio-economic gap widened:

Notes: Only countries and economies that can compare PISA 2018 and 2022 results are shown.

The socio-economic status is measured by the PISA index of economic, social and cultural status.

OECD average-35 refers to the average across OECD countries, excluding Costa Rica, Luxembourg and Spain.
Source: OECD, PISA 2022 Database, Table 1.B1.5.19.
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Changes in socio-economic disparities at different levels of proficiency

Differences in performance in terms of socio-economic status can also be examined by looking at the change in the
proportion of advantaged and disadvantaged students that scored below baseline proficiency Level 2 (“low
performers”) and at proficiency Level 5 or 6 (“top performers”) in mathematics.®

As shown in Figure 1.5.6, the percentage of disadvantaged students who scored below proficiency Level 2 in
mathematics increased on average across OECD countries (by nine percentage points) and in most
countries/economies (47 out of 68 with available data) between 2018 and 2022. In 19 of these countries/economies,
the share of disadvantaged students scoring below Level 2 in mathematics increased by more than 10 percentage
points. In eight countries/economies this share increased by more than 15 percentage points.

In some countries/economies where the share of socio-economically disadvantaged low-performing students
increased the most (i.e. more than 10 percentage points), at least three out of four disadvantaged students scored
below proficiency Level 2 in mathematics in PISA 2022 (e.g. Albania, Bulgaria, Jordan, Malaysia and Thailand) (Table
1.B1.5.25). That said, in Finland and Poland the share of low performers among disadvantaged students continued
to be lower than 40% despite the large increase in this share between PISA 2018 and PISA 2022.

In another 19 countries/economies the percentage of disadvantaged students who scored below proficiency Level 2
in mathematics did not change whereas in Brunei Darussalam and in Saudi Arabia the share decreased (by five
percentage points).

Among socio-economically advantaged students, the share of low performers typically did not change (this was
observed in 39 countries/economies); it increased in 28 countries/economies and decreased in Brunei Darussalam
(by eight percentage points).

Figure 1.5.6 also shows that trends between 2018 and 2022 in some countries/economies sharply contrast with
countries’ trajectories before 2018. Most noticeably, all countries/economies in which the share of disadvantaged low
performers increased between 2018 and 2022 had experienced a decrease or stability in their share of disadvantaged
low performers between 2012 and 2018 (except Romania). In Montenegro, for example, the share of disadvantaged
low performers decreased by 16 percentage points between 2012 and 2018 but has increased by 15 percentage
points since 2018. On average across OECD countries, the share of disadvantaged low performers did not change
between 2012 and 2018 but increased by nine percentage points between 2018 and 2022.

Similarly, in all countries/economies in which the share of advantaged low performers increased between 2018 and
2022 had seen stability or a decrease of this share in previous PISA assessments (except Canada*). In Peru, for
example, the share of advantaged low performers decreased by 13 percentage points between 2012 and 2018 but
increased by six percentage points between 2018 and 2022. On average across OECD countries, the share of
advantaged low performers did not change between 2012 and 2018 but increased by three percentage points
between 2018 and 2022.
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Figure 1.5.6. Change between 2018 and 2022 in percentage of low performers in mathematics in the context
of pre-2018 trends, by national quarter of socio-economic status
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PISA 2022 RESULTS (VOLUME |) © OECD 2023



170 |

Between 2018 and 2022, among advantaged students, the share of top performers decreased on average across
OECD countries (by three percentage points) and in 18 countries/economies, and increased in five (Australia®, Japan,
Macao [China], Singapore and Chinese Taipei) (Figure 1.5.7). Among disadvantaged students, the share of top
performers decreased on average across OECD countries (by one percentage point) and in 15 countries/economies,
and increased in two countries (Japan and Chinese Taipei).

In Japan and Chinese Taipei, the share of top performers increased by between 10 and 13 percentage points among
advantaged students and by about three to four percentage points among disadvantaged students. In Germany and
Poland, the share of top performers fell by between 9 and 11 percentage points among advantaged students and by
roughly three percentage points among disadvantaged students.

Countries/economies that had increased their share of socio-economically advantaged top performers between 2012
and 2018 did not change or had a decrease between 2018 and 2022. In Sweden, the share of top performers among
advantaged students was 16% in PISA 2012 and 24% in 2018, but it did not change significantly between 2018 and
2022. In the United Arab Emirates, a reversal of the previous trend is observed: the share of advantaged top
performers increased by four percentage points between PISA 2012 (8%) and PISA 2018 (12%) but decreased by
three percentage points between 2018 and 2022 (9%).

Among disadvantaged students, the share of top performers remained stable in most countries between 2012 and
2018. In all countries/economies where the share of disadvantaged top performers decreased between 2018 and
2022, this share had not changed between 2012 and 2018 (except Denmark*, where it increased). By contrast, Japan
and Chinese Taipei show promising trend reversals: while the share of disadvantaged top performers decreased in
Chinese Taipei (by eight percentage points) and Japan (by four percentage points) between 2012 and 2018, it has
increased in both countries/economies since 2018.
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Figure 1.5.7. Change between 2018 and 2022 in percentage of top performers in mathematics in the context of
pre-2018 trends, by national quarter of socio-economic status
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Source: OECD, PISA 2022 Database, Table .B1.5.27.
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Box 1.5.4. A context for interpreting trends

This chapter reports changes in performance and equity between 2018 and 2022. In order to attribute changes in
performance over successive PISA assessments to changes in student learning or differences in the composition
of student populations, the PISA test and how it is conducted must remain equivalent from assessment to
assessment. Overall, PISA 2022 and PISA 2018 were conducted in much the same way:

The assessment was primarily conducted on computer (as was also the case in both 2015 and 2018).
Seven countries/economies (see below) switched from paper to computer in 2022. Some countries
continued to administer a paper-based assessment, as in prior years (Cambodia, Guatemala, Paraguay’
and Viet Nam). Because response patterns in 2022 in all subjects deviated significantly from those
observed in Viet Nam in earlier assessments, no reliable trend could be established for Viet Nam, and
comparisons of scale scores to those reported in past assessments are not reported in this volume (see
Annex A4).

In countries that used computers to assess students in 2022, students answered questions in just two
subjects, devoting one hour to each. This was already the case for most students in 2018; however, a
minority of students in 2018 was tested in three subjects within the same two-hour testing period. In
previous rounds of PISA, the number of subjects varied even more across students.

A small number of countries experienced major changes in test-administration conditions between 2018 and 2022,
and care must be taken when interpreting their trends.

Argentina, Jordan, Moldova, North Macedonia, Romania, Saudi Arabia and Ukraine switched from paper
to computer assessment in 2022. Although measures were taken to align the reporting scales at the
international level in order to report trends, differences in familiarity with the test format or student
motivation when taking the test may interfere with performance trends. Furthermore, in the case of Jordan,
past reading and science scores were computed on a scale that was only weakly linked to the international
scale; for this reason, this volume does not report trends in reading and science for Jordan, and limits
trend reporting to mathematics.

Three countries changed their testing period by more than one or two months in 2022, moving it to a
different period in the school year. Ireland* and the Netherlands* tested students between October and
December 2022 (previously, in March and April 2018). Cambodia tested students in June 2022; their
previous results were collected in December 2017 as part of the PISA for Development initiative. While
the age-based definition of the target population implies that neither the average age nor the average
amount of schooling of students in the PISA sample changes, test-period changes do affect the grade
composition of the PISA cohort; furthermore, it is possible that students’ motivation and test performance
are subject to seasonal patterns, which may confound differences over time.

Iceland and Norway were the first countries/economies in PISA to rely on a server-based administration
(using Chromebooks) in some schools. They reported that students in these schools experienced
difficulties moving through the cognitive assessment early in the testing period. Further investigation
traced the problem back to overload on the PISA contractor’s server. The problem was rapidly solved for
students who were tested later and did not affect other countries that used a server-based administration.
In Norway, it affected at most 9% of the final sample (584 students). In Iceland, it affected at most 13% of
the final sample (438 students). During data adjudication, these data were thoroughly reviewed, and
considered to be fit for reporting. Furthermore, analyses conducted by the PISA National Centre for
Iceland (where, due to the census nature of the survey, schools’ results in PISA could be tracked over
time), confirmed that the issue affected only students’ ability to complete the test but not the way in which
these students responded to the parts that they completed: performance changes were very similar in
affected and non-affected school (OECD, Forthcoming;s)).
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Finally, 21 countries and economies did not meet PISA technical standards for overall exclusion rates, student
response rates, and/or school participation rates in 2022. For 12 of these, it is probable that more than minimal
bias resulted from these deviations from standards (see Reader’s Guide). In Portugal and two of the 12 countries
mentioned above (the Netherlands* and the United States*), a response-rate issue affected PISA 2018 results.
The results of these 13 countries and economies are not included in the OECD average-26. There is more detailed
information about the potential bias, its most likely direction, and how it might affect trend comparisons in the
Reader’s Guide at the beginning of this volume and in Annex A2 and A4; and, for the Netherlands*, Portugal and
the United States®, in the corresponding Annexes for 2018 (OECD, 20195)).

Changes in gender disparities

Table 1.5.4 shows changes between 2018 and 2022 in the difference between boys and girls in average mathematics
performance (hereafter, this difference will be referred to as the “gender gap”).

In this analysis, the gender gap is measured by the score difference between boys and girls (boys — girls). Thus,
when describing trends in the gender gap between PISA 2018 and PISA 2022, it will be said below that the gap
“narrowed” if the gap became more favourable to girls; similarly, it is said that the gender gap “widened” if it became
more favourable to boys.

As shown in Table 1.5.4, the gender gap in mathematics performance did not change between 2018 and 2022 in
most countries/economies (57 out of the 72 with comparable data). The gender gap widened on average across
OECD countries (by four score points) and in 11 countries/economies, and it narrowed in four (Albania, Baku
[Azerbaijan], Colombia and Monte