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Preface

Among its many findings, our PISA 2018 assessment shows that 15-year-old students in the four provinces/municipalities of
China that participated in the study - Beijing, Shanghai, Jiangsu and Zhejiang - outperformed by a large margin their peers from
all of the other 78 participating education systems, in mathematics and science. Moreover, the 10% most disadvantaged students
in these four jurisdictions also showed better reading skills than those of the average student in OECD countries, as well as skills
similar to the 10% most advantaged students in some of these countries. True, these four provinces/municipalities in eastern
China are far from representing China as a whole, but the size of each of them compares to that of a typical OECD country, and
their combined populations amount to over 180 million. What makes their achievement even more remarkable is that the level of
income of these four Chinese regions is well below the OECD average. The quality of their schools today will feed into the strength
of their economies tomorrow.

In this context, and given the fact that expenditure per primary and secondary student rose by more than 15% across OECD
countries over the past decade, it is disappointing that most OECD countries saw virtually no improvement in the performance
of their students since PISA was first conducted in 2000. In fact, only seven of the 79 education systems analysed saw significant
improvements in the reading, mathematics and science performance of their students throughout their participation in PISA, and
only one of these, Portugal, is a member of the OECD.

During the same period, the demands placed on the reading skills of 15-year-olds have fundamentally changed. The smartphone
has transformed the ways in which people read and exchange information; and digitalisation has resulted in the emergence of new
forms of text, ranging from the concise, to the lengthy and unwieldy. In the past, students could find clear and singular answers to
their questions in carefully curated and government-approved textbooks, and they could trust those answers to be true. Today, they
will find hundreds of thousands of answers to their questions on line, and it is up to them to figure out what is true and what is
false, what is right and what is wrong. Reading is no longer mainly about extracting information; it is about constructing knowledge,
thinking critically and making well-founded judgements. Against this backdrop, the findings from this latest PISA round show that
fewer than 1 in 10 students in OECD countries was able to distinguish between fact and opinion, based on implicit cues pertaining
to the content or source of the information. In fact, only in the four provinces/municipalities of China, as well as in Canada, Estonia,
Finland, Singapore and the United States, did more than one in seven students demonstrate this level of reading proficiency.

There is another side to this. The kinds of things that are easy to teach are nowadays also easy to digitise and automate. In the
age of artificial intelligence (Al) we need to think harder about how to develop first-class humans, and how we can pair the Al of
computers with the cognitive, social and emotional skills, and values of people. Al will amplify good ideas and good practice in the
same way as it amplifies bad ideas and bad practice - it is ethically neutral. However, Al is always in the hands of people who are
not neutral. That is why education in the future is not just about teaching people, but also about helping them develop a reliable
compass to navigate an increasingly complex, ambiguous and volatile world. Whether Al will destroy or create more jobs will very
much depend on whether our imagination, our awareness, and our sense of responsibility will help us harness technology to
shape the world for the better. These are issues that the OECD is currently exploring with our Education 2030 project.

PISA is also broadening the range of outcomes that it measures, including global competency in 2018, creative thinking in 2021,
and learning in the digital world in 2024. The 2018 assessment asked students to express how they relate to others, what they
think of their lives and their future, and whether they believe they have the capacity to grow and improve.

Measuring the well-being of 15-year-old students, the target PISA population, is particularly important, as students at this age
are in a key transition phase of physical and emotional development. When it comes to those social and emotional outcomes,
the top-performing Chinese provinces/municipalities are among the education systems with most room for improvement.

Even across OECD countries, just about two in three students reported that they are satisfied with their lives, and that percentage
shrank by five percentage points between 2015 and 2018. Some 6% of students reported always feeling sad. In almost every
education system, girls expressed greater fear of failure than boys, even when they outperformed boys in reading by a large margin.
Almost a quarter of students reported being bullied at least a few times a month. Perhaps most disturbingly, in one-third of countries
and economies that participated in PISA 2018, including OECD countries such as Greece, Mexico and Poland, more than one in
two students said that intelligence was something about them that they couldn’t change very much. Those students are unlikely
to make the investments in themselves that are necessary to succeed in school and in life. Importantly, having a growth mindset
seems consistently associated with students’ motivation to master tasks, general self-efficacy, setting learning goals and perceiving

PISA 2018 Results (Volume I): What Students Know and Can Do » © OECD 2019

3



4

Preface

the value of school, and negatively associated with their fear of failure. Even if the well-being indicators examined by PISA do not
refer specifically to the school context, students who sat the 2018 PISA test cited three main aspects of their lives that influence how
they feel: life at school, their relationships with their parents, and how satisfied they are with the way they look.

It may be tempting to conclude that performing better in school will necessarily increase anxiety about schoolwork and undermine
students’ well-being. But countries such as Belgium, Estonia, Finland and Germany show that high performance and a strong
sense of well-being can be achieved simultaneously; they set important examples for others.

Other countries show that equity and excellence can also be jointly achieved. In Australia, Canada, Denmark, Estonia, Finland,
Hong Kong (China), Japan, Korea, Macao (China), Norway and the United Kingdom, for example, average performance was higher
than the OECD average while the relationship between socio-economic status and reading performance was weaker than the
OECD average. Moreover, one in ten disadvantaged students was able to score in the top quarter of reading performance in their
country/economy, indicating that poverty is not destiny. The data also show that the world is no longer divided between rich and
well-educated nations and poor and badly educated ones. The level of economic development explains just 28% of the variation
in learning outcomes across countries if a linear relationship is assumed between the two.

However, it remains necessary for many countries to promote equity with much greater urgency. While students from well-off
families will often find a path to success in life, those from disadvantaged families have generally only one single chance in life,
and that is a great teacher and a good school. If they miss that boat, subsequent education opportunities will tend to reinforce,
rather than mitigate, initial differences in learning outcomes. Against this background, it is disappointing that in many countries a
student’s or school's post code remains the strongest predictor of their achievement. In Argentina, Bulgaria, the Czech Republic,
Hungary, Peru, the Slovak Republic and the United Arab Emirates, a typical disadvantaged student has less than a one-in-eight
chance of attending the same school as high achievers.

Furthermore, in over half of the PISA-participating countries and economies, principals of disadvantaged schools were significantly
more likely than those of advantaged schools to report that their school's capacity to provide instruction is hindered by a lack or
inadequacy of educational material; and in 31 countries and economies, principals of disadvantaged schools were more likely
than those of advantaged ones to report that a lack of teaching staff hinders instruction. In these systems, students face a double
disadvantage: one that comes from their home background and another that is created by the school system. There can be
numerous reasons why some students perform better than others, but those performance differences should never be related
to the social background of students and schools.

Clearly, all countries have excellent students, but too few countries have enabled all of their students to excel and fulfill their
potential to do so. Achieving greater equity in education is not only a social justice imperative, it is also a way to use resources
more effectively, increase the supply of skills that fuel economic growth, and promote social cohesion. For those with the right
knowledge and skills, digitalisation and globalisation have been liberating and exciting; for those who are insufficiently prepared,
these trends can mean vulnerable and insecure work, and a life with few prospects. Our economies are linked together by global
chains of information and goods, but they are also increasingly concentrated in hubs where comparative advantage can be built
and renewed. This makes the distribution of knowledge and wealth crucial, and it can only be possible through the distribution
of education opportunities.

Equipping citizens with the knowledge and skills necessary to achieve their full potential, to contribute to an increasingly
interconnected world, and to convert better skills into better lives needs to become a more central preoccupation of policy
makers around the world. Fairness, integrity and inclusiveness in public policy thus all hinge on the skills of citizens. In working
to achieve these goals, more and more countries are looking beyond their own borders for evidence of the most successful and
efficient education policies and practices.

PISA is not only the world's most comprehensive and reliable indicator of students’ capabilities, it is also a powerful tool that
countries and economies can use to fine-tune their education policies. Volume V of PISA 2018 Results, which will be published in
June 2020, will highlight some of the policies and practices that predict the success of students, schools and education systems.
That is why the OECD produces this triennial report on the state of education around the globe: to share evidence of the best
policies and practices, and to offer our timely and targeted support to help countries provide the best education possible for all
of their students.

’__—<<v -~
[
Angel Gurria

OECD Secretary-General
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Foreword

Up to the end of the 1990s, OECD comparisons of education outcomes were mainly based on measures of years of schooling,
which are not reliable indicators of what people are actually able to do. With the Programme for International Student
Assessment, PISA, we tried to change this. The transformational idea behind PISA lay in testing the 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 upwards within the bureaucracy towards looking outwards 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. If all we do is teach our children what
we know, they might remember enough to follow in our footsteps; but if we teach them how to learn, they can go anywhere
they want.

Some people argued that the PISA tests are unfair, because they confront students with problems they have not encountered
in school. But life is unfair, because the real test in life is not whether we can remember what we learned at school yesterday,
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 a company - 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. 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 and economies, the national
and international experts and institutions working within the framework of the PISA Consortium, and the OECD Secretariat.
Countless 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 Secretariat co-ordinated this effort and worked with countries to
make sense of the results and compile this report.

Over the past two decades, PISA has become the world's premier yardstick for evaluating the quality, equity and efficiency of
school systems, 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 are unsatisfactory. Today, PISA brings together more than 90 countries, representing 80% of the world economy,
in a global conversation about education.

While measurement is the means, the purpose of PISA is to help countries look outwards and incorporate the results of that
learning into policy and practice. That outward-looking perspective also seems to be a common trait of many high-performing
education systems: they are open to the world and ready to learn from and with the world's education leaders; they do not feel
threatened by alternative ways of thinking.

In the end, the laws of physics apply. If we stop pedalling, not only will we not move forward, our bicycles will stop moving
at all and will fall over - and we will fall with them. Against strong headwinds, we need to push ourselves even harder. But in
the face of challenges and opportunities as great as any that have gone before, human beings need not be passive or inert.
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We have agency, the ability to anticipate and the power to frame our actions with purpose. The best-performing PISA countries
show us that high-quality and equitable education is an attainable goal, that it is within our means to deliver a future for
millions of learners who currently do not have one, and that our task is not to make the impossible possible, but to make the
possible attainable.

A I~el~ece g(?\e;cLe ~

Andreas Schleicher

Director for Education and Skills
Special Advisor on Education Policy
to the Secretary-General
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Cxecutive Summary

Reading proficiency is essential for a wide variety of human activities - from following instructions in a manual; to finding out
the who, what, when, where and why of an event; to communicating with others for a specific purpose or transaction. PISA
recognises that evolving technologies have changed the ways people read and exchange information, whether at home, at
school or in the workplace. Digitalisation has resulted in the emergence and availability of new forms of text, ranging from the
concise (text messages; annotated search-engine results) to the lengthy (tabbed, multipage websites; newly accessible archival
material scanned from microfiches). In response, education systems are increasingly incorporating digital (reading) literacy into
their programmes of instruction.

Reading was the main subject assessed in PISA 2018. The PISA 2018 reading assessment, which was delivered on computer in
most of the 79 countries and economies that participated, included new text and assessment formats made possible through
digital delivery. The test aimed to assess reading literacy in the digital environment while retaining the ability to measure
trends in reading literacy over the past two decades. PISA 2018 defined reading literacy as 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.

WHAT STUDENTS KNOW AND CAN DO: MAIN FINDINGS

Inreading
® Beijing, Shanghai, Jiangsu and Zhejiang (China) and Singapore scored significantly higher in reading than all other countries/
economies that participated in PISA 2018. Estonia, Canada, Finland and Ireland were the highest-performing OECD countries
in reading.

® Some 77% of students, on average across OECD countries, attained at least Level 2 proficiency in reading. At a minimum, these
students are able to identify the main idea in a text of moderate length, find information based on explicit, though sometimes
complex, criteria, and reflect on the purpose and form of texts when explicitly directed to do so. Over 85% of students in
Beijing, Shanghai, Jiangsu and Zhejiang (China), Canada, Estonia, Finland, Hong Kong (China), Ireland, Macao (China), Poland
and Singapore performed at this level or above.

® Around 8.7% of students, on average across OECD countries, were top performers in reading, meaning that they attained
Level 5 or 6 in the PISA reading test. At these levels, students are able to comprehend lengthy texts, deal with concepts that
are abstract or counterintuitive, and establish distinctions between fact and opinion, based on implicit cues pertaining to the
content or source of the information. In 20 education systems, including those of 15 OECD countries, over 10% of 15-year-old
students were top performers.

In mathematics and science
® On average across OECD countries, 76% of students attained Level 2 or higher in mathematics. At a minimum, these
students can interpret and recognise, without direct instructions, how a (simple) situation can be represented mathematically
(e.g. comparing the total distance across two alternative routes, or converting prices into a different currency). However,
in 24 countries and economies, more than 50% of students scored below this level of proficiency.

® Around one in six 15-year-old students in Beijing, Shanghai, Jiangsu and Zhejiang (China) (16.5%), and about one in seven
students in Singapore (13.8%), scored at Level 6 in mathematics, the highest level of proficiency that PISA describes. These
students are capable of advanced mathematical thinking and reasoning. On average across OECD countries, only 2.4% of
students scored at this level.

® On average across OECD countries, 78% of students attained Level 2 or higher in science. At a minimum, these students
can recognise the correct explanation for familiar scientific phenomena and can use such knowledge to identify, in simple
cases, whether a conclusion is valid based on the data provided. More than 90% of students in Beijing, Shanghai, Jiangsu and
Zhejiang (China) (97.9%), Macao (China) (94.0%), Estonia (91.2%) and Singapore (91.0%) achieved this benchmark.

Trends in performance
® On average across OECD countries, mean performance in reading, mathematics and science remained stable between 2015
and 2018.

PISA 2018 Results (Volume I): What Students Know and Can Do » © OECD 2019

15



16

Executive Summary

® There were large differences between individual countries and economies in how their performance changed between 2015
and 2018. For example, mean performance in mathematics improved in 13 countries/economies (Albania, Iceland, Jordan,
Latvia, Macao [China], Montenegro, Peru, Poland, Qatar, the Republic of North Macedonia, the Slovak Republic, Turkey and
the United Kingdom), declined in 3 countries/economies (Malta, Romania and Chinese Taipei), and remained stable in the
remaining 47 participating countries/economies.

® Seven countries/economies saw improvements, on average, in the reading, mathematics and science performance of
their students throughout their participation in PISA: Albania, Colombia, Macao (China), the Republic of Moldova, Peru,
Portugal and Qatar. Seven countries saw declining mean performance across all three subjects: Australia, Finland, Iceland,
Korea, the Netherlands, New Zealand and the Slovak Republic.

® Between 2003 and 2018, Brazil, Indonesia, Mexico, Turkey and Uruguay enrolled many more 15-year-olds in secondary
education without sacrificing the quality of the education provided.

Around the world, the share of 15-year-old students, in grade 7 and above, who reached a minimum level of proficiency in
reading (at least Level 2 on the PISA scale) ranged from close to 90% in Beijing, Shanghai, Jiangsu and Zhejiang (China), Estonia,
Macao (China) and Singapore, to less than 10% in Cambodia, Senegal and Zambia (countries that participated in the PISA for
Development assessment in 2017). The share of 15-year-old students who attained minimum levels of proficiency in mathematics
(atleast Level 2) varied even more - between 98% in Beijing, Shanghai, Jiangsu and Zhejiang (China) and 2% in Zambia. On average
across OECD countries, around one in four 15-year-olds did not attain a minimum level of proficiency in reading or mathematics.
These numbers show that all countries still have some way to go towards reaching the global goals for quality education,
as defined in the UN Sustainable Development Goal for education, by 2030.
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Table 111721 Snapshot of performance in reading, mathematics and science

OECD

- Countries/economies with a mean performance/share of top performers above the OECD average

Countries/economies with a share of low achievers below the OECD average

l:l Countries/economies with a mean performance/share of top performers/share of low achievers

not significantly different from the OECD average

I:l Countries/economies with a mean performance/share of top performers below the OECD average

Mean score in PISA 2018

Reading

Mathematics

Science

Long-term trend: Average rate
of change in performance,
per three-year-period

Reading
Score dif.

Mathematics
Score dif.

Countries/economies with a share of low achievers above the OECD average

Short-term change Top-performing
in performance and low-achieving
(PISA 2015 to PISA 2018) students

Share of top Share
performers | of low achievers

in at least inall
onesubject | three subjects
(Level 50r6) | (below Level 2)

Science Reading  Mathematics  Science

Score dif. Score dif. Score dif. Score dif. % %

OECD average 0 -1 -2 3 2 -2 134
Estonia 6 2 0

Canada -4

Finland -1

Ireland -3

Korea -3

Poland 2

Sweden -1

New Zealand -6

United States 0 2

United Kingdom 2 1 -2 6 9 -5

Japan 1 0 -1 -12 -5 -9

Australia -4

Denmark 1

Norway 1

Germany 3

Slovenia 2

Belgium -2

France 0 12.5
Portugal 4 6 4 -6 -9

Czech Republic

Netherlands

Austria

Switzerland

Latvia

Italy 476 487 468 0 5 2 -8 -3 -13 12.1 13.8
Hungary 476 431 431 -1 -3 -7 6 4 4 1.3 15.5
Lithuania 476 431 482 2 -1 -3 3 3 7 1.1 13.9
Iceland 474 | 45 a5 -4 5 5 8 7 2 135 137
Israel 470 463 462 6 6 3 -9 -7 -4 15.2 221
Luxembourg 470 483 477 -1 -2 -2 -1 -2 -6 14.4 174
Turkey 466 454 468 2 4 6 37 33 43 6.6 171
Slovak Republic 458 486 464 -3 -4 -8 5 11 3 12.8 16.9
Greece 457 451 452 -2 0 -6 -10 -2 -3 6.2 19.9
Chile 452 417 444 7 1 1 -6 -5 -3 35 235
Mexico 420 409 419 2 3 -3 1 3 1.1 35.0
Colombia 412 391 413 7 5 -13 1 2 15 39.9
Spain m 481 483 m 0 -1 m -4 -10 m m

Notes: Values that are statistically significant are marked in bold (see Annex A3).

Long-term trends are reported for the longest available period since PISA 2000 for reading, PISA 2003 for mathematics and PISA 2006 for science.
Results based on reading performance are reported as missing for Spain (see Annex A9). The OECD average does not include Spain in these cases.
Countries and economies are ranked in descending order of the mean reading score in PISA 2018.

Source: OECD, PISA 2018 Database, Tables 1.B1.10,1.B1.11, 1.B1.12, 1.B1.26 and 1.B1.27.

StatLink Swiis™ https://doi.org/10.1787/888934028140
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Table 1.1 21 Snapshot of performance in reading, mathematics and science

l:l Countries/economies with a mean performance/share of top performers above the OECD average
Countries/economies with a share of low achievers below the OECD average

l:l Countries/economies with a mean performance/share of top performers/share of low achievers
not significantly different from the OECD average

l:l Countries/economies with a mean performance/share of top performers below the OECD average
Countries/economies with a share of low achievers above the OECD average

Partners

Long-term trend: Average rate Short-term change Top-performing
of change in performance, in performance and low-achieving
Mean score in PISA 2018 per three-year-period (PISA 2015 to PISA 2018) students
Share of top Share
performers | of low achievers
in at least inall
one subject | three subjects
Reading Mathematics ~ Science Reading Mathematics ~ Science Reading Mathematics ~ Science | (Level 5or6) | (below Level 2)
Score dif. Score dif. Score dif. Score dif. Score dif. Score dif.
OECD average 487 489 489 0 1 -2 -3 2 -2 15.7 13.4
B-S-J-Z (China) 555 591 590 m m m m m m 49.3 1.1
Singapore 549 569 551 6 1 3 14 5 -5 433 4.1
Macao (China) 525 558 544 6 6 8 16 14 15 32.8 23
Hong Kong (China) 524 551 517 2 0 -8 -2 3 -7 323 53
Chinese Taipei 503 531 516 1 -4 -2 6 -11 -17 26.0 9.0
Croatia 479 464 472 1 0 -5 -8 0 -3 8.5 14.1
Russia 479 488 478 7 5 0 -16 -6 -9 10.8 1.2
Belarus 474 472 471 m m m m m m 9.0 159
Ukraine 466 453 469 m m m m m m 7.5 17.5
Malta 448 472 457 2 4 -1 2 -7 -8 1.3 22.6
Serbia 439 448 440 8 3 1 m m m 6.7 24.7
United Arab Emirates 432 435 434 -1 4 -2 -2 7 -3 83 30.1
Romania 428 430 426 7 5 2 -6 -14 -9 4.1 29.8
Uruguay 427 418 426 1 -2 0 -9 0 -10 24 319
Costa Rica 426 402 416 -7 -3 -6 -1 2 -4 0.9 335
Cyprus 424 451 439 -12 6 1 -18 14 6 5.9 25.7
Moldova 424 421 428 14 9 6 8 1 0 32 30.5
Montenegro 421 430 415 8 8 2 -6 12 23 315
Bulgaria 420 436 424 1 6 -1 -12 -5 -22 55 319
Jordan 419 400 429 4 3 1 I 20 21 14 284
Malaysia 415 440 438 2 13 7 m m m 2.7 27.8
Brazil 413 384 404 3 5 2 6 6 3 25 432
Brunei Darussalam 408 430 431 m m m m m m 43 37.6
Qatar 407 414 419 22 23 18 5 12 2 48 37.4
Albania 405 437 417 10 20 1 0 24 -10 2.5 29.7
Bosnia and Herzegovina 403 406 398 m m m m m m 1.0 41.3
Argentina 402 379 404 -1 -1 3 m m m 1.2 41.4
Peru 401 400 404 14 12 13 3 13 8 14 428
Saudi Arabia 399 373 386 m m m m m m 0.3 454
Thailand 393 419 426 -4 0 1 -16 3 4 2.7 34.6
North Macedonia 393 394 413 1 23 29 41 23 29 1.7 39.0
Baku (Azerbaijan) 389 420 398 m m m m m 2.1 389
Kazakhstan 387 423 397 -1 5 -3 m m m 2.2 37.7
Georgia 380 398 383 4 6 -22 -6 -28 1.2 48.7
Panama 377 353 365 2 -2 -4 m m m 0.3 59.5
Indonesia 371 379 396 1 2 3 -26 -7 -7 0.6 51.7
Morocco 359 368 377 m m m m m m 0.1 60.2
Lebanon 353 393 384 m m m 7 -3 -3 2.6 49.1
Kosovo 353 366 365 m m m 6 4 -14 0.1 66.0
Dominican Republic 342 325 336 m m m -16 -3 4 0.1 75.5
Philippines 340 353 357 m m m m m m 0.2 71.8

Notes: Values that are statistically significant are marked in bold (see Annex A3).

Long-term trends are reported for the longest available period since PISA 2000 for reading, PISA 2003 for mathematics and PISA 2006 for science.
Results based on reading performance are reported as missing for Spain (see Annex A9). The OECD average does not include Spain in these cases.
Countries and economies are ranked in descending order of the mean reading score in PISA 2018.

Source: OECD, PISA 2018 Database, Tables 1.B1.10, 1.B1.11,1.B1.12, .B1.26 and 1.B1.27.

StatLink Siis™ https://doi.org/10.1787/888934028140
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Executive Summary

600 000 students

representing about 32 million 15-year-olds

in the schools of the 79 participating

countries and economies sat the 2-hour

PISA test in 2018

Mean performance in the following

subjects did not change over the past 2 decades

READING MATHS SCIENCE

But Albania, Estonia, Macao (China), «
Peru and Poland saw improvements
in at least 2 subjects

students mastered
complex reading tasks,

such as distinguishing between

fact and opinion when

reading about an unfamiliar

topic

Between 2003 and 2018, Brazil, Indonesia, Mexico,
Turkey and Uruguay enrolled many more
15-year-olds in secondary education

.without}sacrificing the quality of the

education provided

[ ]
1in4g

students had difficulty with

basic aspects of reading,

All data refer to OECD average unless otherwise indicated
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Reader's Guide

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

¢ 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).

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.

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

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 on 79 countries and economies, including all OECD Member countries and more than 40 non-OECD
Member countries and economies (see map of PISA countries and economies in “What is PISA?").

The statistical data for Israel are supplied by and under the responsibility of the relevant Israeli authorities. The use of such data
by the OECD is without prejudice to the status of the Golan Heights, East Jerusalem and Israeli settlements in the West Bank
under the terms of international law.

Notes on Cyprus:

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

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

B-S-J-Z (China) refers to the four PISA-participating provinces/municipalities of the People’s Republic of China (hereafter “China”):
Beijing, Shanghai, Jiangsu and Zhejiang.

Data for Viet Nam are included in most tables in Annex B, but not included in tables, figures and texts that report comparisons
of performance with other countries and economies’ or over time, because full international comparability of results could not be
assured at the time this report was published (see Annexes A4 and A6).

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.

The OECD total takes the OECD Member countries as a single entity, to which each country contributes in proportion to the
number of 15-year-olds enrolled in its schools. It can be used to assess how an OECD Member country compares with the OECD
area as a whole.

On 25 May 2018, the OECD Council invited Colombia to become a Member. While Colombia is included in the OECD averages
reported in this publication, at the time of its preparation, Colombia was in the process of completing its domestic procedures
for ratification and the deposit of Colombia’s instrument of accession to the OECD Convention was pending.
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Reader’s Guide

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 terms “OECD average” and “OECD total” refer 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-37" refers to the average
across all 36 OECD Member countries (and Colombia), and is reported as missing if fewer than 36 OECD Member countries (and
Colombia) have comparable data; the “OECD average-30” includes only 30 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:
® OECD average-37: Arithmetic mean across all OECD Member countries (and Colombia).
® OECD average-36a: Arithmetic mean across all OECD Member countries (and Colombia), excluding Spain.
® OECD average-36b: Arithmetic mean across all OECD Member countries (and Colombia), excluding Austria.
® OECD average-35a: Arithmetic mean across all OECD Member countries (and Colombia), excluding Austria and Spain.
® OECD average-35b: Arithmetic mean across all OECD Member countries (and Colombia), excluding Spain and the United States.

® OECD average-30: Arithmetic mean across all OECD Member countries, excluding Chile, Colombia, Estonia, Israel, Lithuania,
Slovenia and the United Kingdom

® OECD average-29a: Arithmetic mean across all OECD Member countries, excluding Austria, Chile, Colombia, Estonia, Israel,
Lithuania, Slovenia and the United Kingdom

® OECD average-29b: Arithmetic mean across all OECD Member countries, excluding Chile, Colombia, Estonia, Israel,
Lithuania, Slovenia, Spain and the United Kingdom

® OECD average-27: Arithmetic mean across all OECD Member countries, excluding Colombia, Estonia, Lithuania, Luxembourg,
the Netherlands, the Slovak Republic, Slovenia, Spain, Turkey and the United Kingdom.

® OECD average-23: Arithmetic mean across all OECD Member countries, excluding Austria, Chile, Colombia, Estonia, Israel,
Lithuania, Luxembourg, the Netherlands, the Slovak Republic, Slovenia, Spain, Turkey, 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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Abbreviations used in this report

ESCS
GDP
ICT
ISCED
ISCo
PPP
Score dif.
S.D.
S.E.
STEM
% 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

Standard error

Science, technology, engineering and mathematics

Percentage-point difference

Further documentation

For further information on the PISA assessment instruments and the methods used in PISA, see the PISA 2018 Technical Report

(OECD, forthcomingpy).

StatLink Sz

This report has StatLinks at the bottom of tables and graphs. To download the matching Excel® spreadsheet, just type the link into

Reader’s Guide

your Internet browser, starting with the https://doi.org prefix, or click on the link from the e-book version.

Reference

OECD (forthcoming), PISA 2018 Technical Report, OECD Publishing, Paris.
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What is PISA?

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.

WHAT IS UNIQUE ABOUT PISA?

PISA is unique because of its:

Map of PISA countries and economies

policy orientation, which links data on student learning outcomes with data on students’ backgrounds and attitudes towards
learning, and with key factors 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

innovative concept of “literacy”, 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

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

breadth of coverage, which, in PISA 2018, encompassed all 37 OECD countries and 42 partner countries and economies.
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. OECD member countries

: Australia Lithuania

: Austria Luxembourg
: Belgium Mexico

: Canada Netherlands

: Chile New Zealand
: Colombia Norway

: Czech Republic Poland

: Denmark Portugal

: Estonia Slovak Republic
* Finland Slovenia

: France Spain

: Germany Sweden

: Greece Switzerland

: Hungary Turkey

* Iceland United Kingdom
: Ireland United States™
: Israel

: Italy

: Japan

: Korea

: Latvia
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Partner countries and economies in PISA 2018

: Albania

: Argentina

: Baku (Azerbaijan)
: Belarus

: Bosnia and Herzegovina
* Brazil

* Brunei Darussalam
i B-SJ-Z (China)**

: Bulgaria

: Costa Rica

: Croatia

: Cyprus

: Dominican Republic
: Georgia

Hong Kong (China)
¢ Indonesia

Jordan

: Kazakhstan

: Kosovo

: Lebanon
 Macao (China)

Malaysia

Malta

Republic of Moldova
Montenegro
Morocco

Republic of North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russian Federation
Saudi Arabia

Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam

. Partner countries and economies in previous cycles
: Algeria

: Azerbaijan

: Guangdong (China)

* Himachal Pradesh (India)
: Kyrgyzstan

* Liechtenstein

* Mauritius

: Miranda (Venezuela)

* Tamil Nadu (India)

: Trinidad and Tobago

: Tunisia

* Puerto Rico participated in the PISA 2015 assessment (as an unincorporated territory of the United States).

** B-S-J-Z (China) refers to four PISA 2018 participating Chinese provinces/municipalities: Beijing, Shanghai, Jiangsu and Zhejiang. In PISA 2015, the four PISA

participating Chinese provinces/municipalities were: Beijing, Shanghai, Jiangsu and Guangdong.

© OECD 2019 » PISA 2018 Results (Volume I): What Students Know and Can Do



What is PISA?

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) and 72 in the sixth assessment (2015).
In 2018, 79 countries and economies participated in PISA.

WHAT DOES THE TEST MEASURE?

In each round of PISA, one subject is tested in detail, taking up nearly half of the total testing time. The main subject in 2018 was
reading, as it was in 2000 and 2009. Mathematics was the main subject in 2003 and 2012, while 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 years; an analysis of trends is offered every three years.

The PISA 2018 Assessment and Analytical Framework (OECD, 2019y) presents definitions and more detailed descriptions of the
subjects assessed in PISA 2018:

® Reading literacy 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.

® Mathematics literacy is defined as students’ capacity to formulate, employ and interpret mathematics in a variety of contexts.
It includes reasoning mathematically and using mathematical concepts, procedures, facts and tools to describe, explain and
predict phenomena.

® Science literacy is defined as the 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.

Box A Key features of PISA 2018
The content

® The PISA 2018 survey focused on reading, with mathematics, science and global competence as minor areas of
assessment. PISA 2018 also included an assessment of young people’s financial literacy, which was optional for countries
and economies.

The students

® Some 600 000 students completed the assessment in 2018, representing about 32 million 15-year-olds in the schools
of the 79 participating countries and economies.

The assessment

® Computer-based tests were used in most countries, with assessments lasting a total of two hours. In 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 into groups based on a passage of text describing a real-life situation. More than
15 hours of test items for reading, mathematics, science and global competence were covered, with different students
taking different combinations of test items.

® Students also answered a background questionnaire, which took about 35 minutes to complete. The questionnaire
sought information about the students themselves, their 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.

® Some countries/economies also distributed additional questionnaires to elicit more information. These included: in
19 countries/economies, a questionnaire for teachers asking about themselves and their teaching practices; and in
17 countries/economies, 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 three other optional questionnaires for students: 52 countries/
economies distributed a questionnaire about students' familiarity with computers; 32 countries/economies distributed a
questionnaire about students’ expectations for further education; and 9 countries/economies distributed a questionnaire,
developed for PISA 2018, about students’ well-being.
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HOW IS THE ASSESSMENT CONDUCTED?

As was done in 2015, PISA 2018 delivered the assessment of all subjects via computer. Paper-based assessments were provided
for countries that were not able to test their students by computer, but the paper-based assessment was limited to reading,
mathematics and science trend items, which were originally developed for previous PISA assessments.! Since 2015, new items
were developed for the computer-based assessment only.

The 2018 computer-based assessment was designed as a two-hour test. Each test form allocated to students comprised
four 30-minute clusters of test material. For the main subject of reading, material equivalent to 15 30-minute clusters was
developed. This material was organised into blocks instead of clusters, as the PISA 2018 reading assessment took a multi-stage
adaptive approach. The reading assessment was composed of a core stage followed by stage 1 and stage 2. In stages 1 and 2,
students were assigned blocks of items of either greater or lesser difficulty, depending on their performance in earlier stages
(see Chapter 1 in this volume, for more detailed information on the multi-stage adaptive approach). To measure trends in the
subjects of mathematics and science, six clusters were included in each subject. In addition, four clusters of global competence
items were developed.2 There were 72 different test forms.3 Students spent one hour on the reading assessment plus one hour
on one or two other subjects - mathematics, science or global competence.

Countries that used paper-based delivery for the main survey measured student performance with 30 pencil-and-paper forms
containing trend items in the three core PISA subjects. The reading items in these paper-based forms were based on the 2009
reading literacy framework and did not include any items based on the new 2018 reading literacy framework.

The assessment of financial literacy was offered as an option in PISA 2018. It was based on the same framework as that developed
for PISA 2012, which was also used in PISA 2015.4 The financial literacy assessment lasted one hour (in addition to the regular
PISA assessment) and comprised two clusters distributed to a subsample of students in combination with the reading and
mathematics assessments.

To gather contextual information, PISA 2018 asked students and the principal of their school to respond to questionnaires. The
student questionnaire took about 35 minutes to complete; the questionnaire for principals took about 45 minutes to complete.
The responses to the questionnaires were analysed with the assessment results to provide both a broader and more nuanced
picture of student, school and system performance. The PISA 2018 Assessment and Analytical Framework (OECD, 2019y;) describes
the genesis of the questionnaires in detail. The questionnaires from all assessments since PISAs inception are available on the
PISA website: www.oecd.org/pisa.

The questionnaires seek information about:
® students and their family backgrounds, including their economic, social and cultural capital

® aspects of students' lives, such as their attitudes towards learning, their habits and life in and outside of school, and their
family environment

® aspects of schools, such as the quality of the schools” human and material resources, public and private management and
funding, decision-making processes, staffing practices, the school's curricular emphasis and the extracurricular activities it
offers

® the context of instruction, including institutional structures and types, class size, classroom and school climate, and reading
activities in class

® aspects of learning, including students' interest, motivation and engagement.

In PISA 2018, five additional questionnaires were offered as options:

® computer familiarity questionnaire, focusing on the availability and use of information and communications technologies
(ICT), and on students’ ability to carry out tasks on computers and their attitudes towards using computers

* well-being questionnaire, (new to PISA 2018) on students’ perceptions of their health, life satisfaction, social connections
and activities in and outside of school

® educational career questionnaire, which collects additional information on interruptions in schooling, preparation for
students'’ future career, and support with language learning

® parent questionnaire, focusing on parents’ perceptions of and involvement in their child's school, their support for learning
at home, school choice, their child's career expectations, and their background (immigrant/non-immigrant)

® teacher questionnaire, which asks about teachers’ initial training and professional development, their beliefs and attitudes,
and their teaching practices. Separate questionnaires were developed for teachers of the test language and for other teachers
in the school.

The contextual information collected through the student, school and optional questionnaires is complemented by system-level
data. Indicators describing the general structure of each education system, such as expenditure on education, stratification,
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assessments and examinations, appraisals of teachers and school leaders, instruction time, teachers’ salaries, actual teaching
time and teacher training are routinely developed and analysed by the OECD. These data are extracted from the annual OECD
publication, Education at a Glance: OECD Indicators, for the countries that participate in the annual OECD data collection
administered through the OECD Indicators of Education Systems (INES) Network. For other countries and economies, a special
system-level data collection was conducted in collaboration with PISA Governing Board members and National Project Managers.

WHO ARE THE PISA STUDENTS?

Differences between countries in the nature and extent of pre-primary education and care, the age at entry into formal schooling,
the structure of the education system, and the prevalence of grade repetition mean that school grade levels are often not good
indicators of where students are in their cognitive development. To better compare student performance internationally, PISA
targets students of a specific age. 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. 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. (For an operational definition of this target population, see Annex A2.) 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.

The population of PISA-participating students is defined by strict 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 or minus 5 score points, i.e. typically
within the order of magnitude of 2 standard errors of sampling. Exclusion could take place either through the schools that
participated or the students who participated within schools (see Annex A2).

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. In 31 of the 79 countries and economies that participated in PISA 2018, the percentage of school-level
exclusions amounted to less than 1%; it was 4% or less in all except five countries. When the exclusion of students who met the
internationally established exclusion criteria is also taken into account, the exclusion rates increase slightly. However, in 2018, the
overall exclusion rate remained below 2% in 28 participating countries and economies, below 5% in 63 participating countries and
economies, and below 7% in all countries except Sweden (11.1%), Israel (10.2%), Luxembourg and Norway (both 7.9%). For more
detailed information about school and student exclusion from PISA 2018, see Annex A2.

WHERE CAN YOU FIND THE RESULTS?

The initial PISA 2018 results are released in six volumes:

® Volume I: What Students Know and Can Do (OECD, 2019, provides a detailed examination of student performance in
reading, mathematics and science, and describes how performance has changed over time.

® Volume II: Where All Students Can Succeed (OECD, 20195)) examines gender differences in student performance, the link
between students’ socio-economic status and immigrant background, on the one hand, and their performance and other
outcomes, on the other, and the relationship between all of these variables and students’ well-being. Trends in these indicators
over time are examined when comparable data are available.

® Volume III: What School Life Means for Students’ Lives (OECD, 2019(4)) focuses on the physical and emotional health of
students, the role of teachers and parents in shaping the school climate, and the social life at school. The volume also
examines indicators of student well-being, and how these are related to school climate.

® Volume 1V: Are Students Smart about Money? (OECD, forthcomings)) examines 15-year-old students’ understanding about
money matters in the 21 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 reading and mathematics, with their
socio-economic status, and with their previous experiences with money. It also offers an overview of financial education
in schools in the participating countries and economies, and provides case studies.

® Volume V: Effective Policies, Successful Schools (OECD, forthcoming) analyses schools and school systems and their
relationship with education outcomes more generally. The volume covers school governance, selecting and grouping
students, and the human, financial, educational and time resources allocated to teaching and learning. Trends in these
indicators are examined when comparable data are available.

® Volume VI: Are Students Ready to Thrive in Global Societies? (OECD, forthcomingz;) examines students’ ability to consider
local, global and intercultural issues, understand and appreciate different perspectives and world views, interact respectfully
with others, and take responsible action towards sustainability and collective well-being. It does so through both an assessment
completed by students and questionnaires completed by students and school principals.>
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Volumes II and III are published at the same time as Volume [, in December 2019; Volumes 1V, V and VI are published in 2020.

The frameworks for assessing reading, mathematics, science, financial literacy and global competence in 2018 are described in
the PISA 2018 Assessment and Analytical Framework (OECD, 2019;y;). The framework for reading is alsosummarised in Volume I.

Technical annexes at the end of this volume describe how questionnaire indices were constructed and discuss sampling issues,
quality-assurance procedures and the process followed for developing the assessment instruments. Many of the issues covered
in the technical annexes are elaborated in greater detail in the PISA 2018 Technical Report (OECD, forthcomingg)).

A selection of key tables referred to in the analyses are included at the end of the respective volume in Annex B1, and a set of
additional data tablesis available online (www.oecd.org/pisa). A Reader’s Guide is also provided in each volume to aid in interpreting
the tables and figures that accompany the report. Data from regions within the participating countries are included in Annex B2.

1. The paper-based form was used in nine countries: Argentina, Jordan, Lebanon, the Republic of Moldova, the Republic of North Macedonia,
Romania, Saudi Arabia, Ukraine and Viet Nam.

2. The global competence assessment was not available in the countries/economies that conducted the PISA 2018 assessment on paper. It was
conducted in Albania, Brunei Darussalam, Canada, Chile, Colombia, Costa Rica, Croatia, Greece, Hong Kong (China), Indonesia, Israel, Kazakhstan,
Korea, Latvia, Lithuania, Malta, Morocco, Panama, the Philippines, the Russian Federation, Serbia, Singapore, the Slovak Republic, Spain, Chinese
Taipei, Thailand and Scotland (United Kingdom). However, the global competence module was included in the student questionnaire, which was
distributed in 56 of the countries/economies that took part in PISA 2018.

3. Thirty-six test forms were prepared for countries that did not participate in the global competence assessment. The number of distinct test
forms is much higher when the many possible combinations of reading questions are also considered.

4. The financial literacy assessment was conducted in Australia, Brazil, Bulgaria, Canada, Chile, Estonia, Finland, Georgia, Indonesia, Italy, Latvia,
Lithuania, the Netherlands, Peru, Poland, Portugal, the Russian Federation, Serbia, the Slovak Republic, Spain and the United States.

5. The global competence assessment was conducted in 27 countries and economies, while the global competence module was included in
questionnaires distributed in 56 countries and economies.
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How does PISA assess reading?

Reading was the focus of the OECD
Programme for International Student
Assessment (PISA) in 2018. This chapter
discusses how PISA defined and
measured reading literacy. Differences
between the PISA 2018 reading test
and that of previous PISA assessments
are highlighted. The chapter also
explains what is meant by adaptive
testing - the new way students progress
through the assessment.
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The OECD Programme for International Student Assessment (PISA) is a triennial survey that assesses what students know and
what they can do with what they know. In addition to an innovative domain developed expressly for each new round of PISA,
the survey measures students’ proficiency in three foundational domains of competence - reading, mathematics and science -
one of which, the so-called major domain, is the particular focus of that assessment. The major domain is rotated with each
round of PISA.

The major domain in the first year PISA was conducted, 2000, was reading. Reading was the major domain again in 2009 and in
2018. However, the nature of reading has evolved significantly over the past decade, notably due to the growing influence and
rapid evolution of technology. Reading now involves not only the printed page but also electronic formats (i.e. digital reading).
Moreover, readers must now engage in a greater variety of tasks. In the past, when students did not know the answer to a
question, they could look it up in an encyclopaedia and generally trust that the answer they found was accurate. Today, digital
search engines give students millions of answers, and it will be up to them to figure out which are accurate, true and relevant
and which are not. Now, more than ever before, literacy requires triangulating different sources, navigating through ambiguity,
distinguishing between fact and opinion, and constructing knowledge. The ways PISA measures competency in reading,
or reading literacy, have had to adapt to these changes, some of which are described in Box 1.1.1.

Box1.1.1. The changing nature of reading

The past decade has been a period of rapid digitalisation. In 2009, the most recent year reading was the major domain of
assessment in PISA, about 15% of students in OECD countries, on average, reported that they did not have access to the
Internet at home. By 2018, that proportion had shrunk to less than 5% (Tables 1.B1.54, 1.B1.55 and 1.B1.56). The growth in
access to online services is likely to be even larger than suggested by these percentages, which hide the exponential growth
in the quality of Internet services and the explosion of mobile Internet services over the past decade. OECD statistics
indicate, for example, that between 2009 and 2018, the number of mobile broadband subscriptions per capita increased
by more than a factor of three across OECD countries, on average. At the end of 2018, there were more mobile broadband
subscriptions than inhabitants, on average (109.7 per 100 inhabitants) (OECD, 2019).

The rapid digitalisation of communication is having a profound impact on the kind of information literacy that young
adults will need to demonstrate in their future jobs and in their wider social interactions. Evolving technologies have,
for example, changed the ways people read and exchange information, whether at home, at school or in the workplace.

Figure 1.1.1 Change between 2009 and 2018 in what and why students read
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Note: All changes between PISA 2018 and PISA 2009 are statistically significant (see Annex A3).
Source: OECD, PISA 2018 Database, Tables 1.B1.57, 1.B1.58 and 1.B1.59.
StatLink s https://doi.org/10.1787/888934028159
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Some of these changes are already apparent in what 15-year-olds do and read. In all countries and economies that
distributed the optional ICT familiarity questionnaire, the amount of time that 15-year-old students spent on line outside
of school increased between 2012 and 2018. The average increase across OECD countries was of more than one hour
per day (on both weekdays and weekends). Students now spend about 3 hours on line outside of school on weekdays,
on average, and almost 3.5 hours on line on weekend days (Tables 1.B1.51, 1.B1.52 and 1.B1.53)." In particular, students
in Costa Rica, Ireland, Italy and Turkey more than doubled the amount of time they spent on line on both weekdays and
weekends, on average.

In parallel, students seem to read less for leisure and to read fewer fiction books, magazines or newspapers because they
want to do so (as opposed to needing to do so). Instead, they read more to fulfil their practical needs, and they read more in
online formats, such as chats, online news or websites containing practical information (e.g. schedules, events, tips, recipes)
(Figure 1.1.1). More students consider reading “a waste of time” (+5 percentage points, on average) and fewer students read
for enjoyment (-5 percentage points) (Table 1.B1.59).

As the medium through which people access textual information expands from print to computer screens to smartphones,
the variety of the structure and formats of texts has also expanded. Reading remains a practical necessity, and perhaps
more so than in the past, it requires the use of complex information-processing strategies, including the analysis, synthesis,
integration and interpretation of relevant information from multiple sources. The nature of texts and the type of problems
included in the PISA 2018 assessment of reading reflect the evolving nature of reading in increasingly digital societies.

The changes in the assessment of reading described in this chapter apply to the countries/economies that delivered the PISA test
on computer, which comprised the vast majority of the countries/economies that participated in PISA 2018. However, nine
countries - Argentina, Jordan, Lebanon, the Republic of Moldova, the Republic of North Macedonia, Romania, Saudi Arabia, Ukraine
and Viet Nam - assessed their students’ knowledge and skills in PISA 2018 using paper-based instruments. The paper-based
test of reading was based on the PISA 2009 reading framework (see Annex A5) and only included items previously used in the
PISA assessment; no new items were developed for the paper-based test. Box 1.1.2 summarises the changes in the reading
framework and assessment between PISA 2009 and PISA 2018.

Box 1.1.2. Changes between 2009 and 2018 in the PISA assessment of reading literacy

This chapter describes the PISA 2018 reading literacy framework. This framework is similar in many respects to the PISA 2009
reading literacy framework, which was also used in PISA 2012 and 2015. The chapter also discusses some changes in how
the reading assessment was implemented. The major differences between the 2009 and 2018 assessments are:

® 3 greater emphasis on multiple-source texts, i.e. texts composed of several units of text, created separately by different
authors (Rouet, Britt and Potocki, 2019 ,)). These types of text are more prevalent in the information-rich digital world,
and the digital delivery of the PISA reading assessment made it possible to present them to students. While the
availability of multiple sources does not necessarily imply greater difficulty, including multiple-source units helped to
expand the range of higher-level reading processes and strategies measured by PISA. In 2018, these included searching
for information across multiple documents, integrating across texts to generate inferences, assessing the quality and
credibility of sources, and handling conflicts across sources (List and Alexander, 20183, Barzilai, Zohar and Mor-Hagani,
2018y, Stadtler and Bromme, 20145, Magliano et al., 20174)

® the explicit assessment of reading fluency, defined as the ease and efficiency with which students can read text

°® the use of adaptive testing, whereby the electronic test form that a student saw depended on his or her answers to
earlier questions

* the digital, on-screen delivery of text, which facilitated the first and third changes listed above. The 2009 assessment
was conducted on paper while the 2018 assessment was conducted (by default) on computer.2 3 Students had to use
navigational tools to move between passages of text, as there was often too much text to fit onto one screen.

These changes are all described in this chapter. An analysis of whether and how such changes might have affected results is
provided in Chapter 9, which analyses changes in performance between 2015 and 2018. While a few countries/economies
may have been affected more than others, the analysis in Box 1.8.1 in Chapter 8 shows that effects on country mean scores
were not widespread.
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HOW DOES PISA DEFINE READING LITERACY?

PISA assesses reading literacy, as opposed to reading. Reading is often interpreted, in a general, non-academic context, as
reading aloud or simply converting text into sounds. PISA conceives of reading literacy as a broader 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, 20027, Perfetti, Landi and Oakhill, 2005(g)).

To engage with what they read, 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, 2009g).

PISA also recognises that reading is a daily activity for most people, and that education systems need to prepare students to be
able to adapt to the variety of scenarios in which they will need to read as adults. These scenarios range from their own personal
goals and development initiatives, to their experiences in further and continuing education, and to their interactions at work, with
public entities, in online communities and with society at large. It is not enough to be a proficient reader; students should also
be motivated to read and be able to read for a variety of purposes (Britt, Rouet and Durik, 2017q;; van den Broek et al., 2011(;17).

All of these considerations are reflected in the PISA 2018 definition of reading literacy:

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.

THE PISA 2018 FRAMEWORK FOR ASSESSING READING LITERACY

The PISA 2018 framework for reading guided the development of the PISA 2018 reading literacy assessment (OECD, 2019, ).
It conceptualises reading as an activity where the reader interacts with both the text that he or she reads and with the tasks*
that he or she wants to accomplish during or after reading the text. To be as complete as possible, the assessment covers
different types of texts and tasks over a range of difficulty levels. The assessment also requires students to use a variety of
processes, or different ways in which they cognitively interact with the text.

Texts

The PISA 2009 reading framework classified texts along four dimensions:
® Medium: Is the text delivered in print format or in electronic format?

® Environment: Was the text composed by an author or group of authors alone, without the participation of the reader, or was
the text composed in a collaborative way with the potential contribution of the reader?

® Text format: [s it a piece of continuous prose, a non-continuous (usually list-like) matrix of writing, or a mixture of these
two formats??

* Text type: Why was the text written and how is it organised? Six major text types were identified:®
= descriptions identify a tangible object and where it is located in space

narrations detail when and in what sequence events occurred

expositions explain or summarise an object or concept, and describe how objects and concepts relate to one another

= argumentations try to persuade or convince the reader of the writer's viewpoint

instructions provide directions as to what to do

transactions aim to achieve a specific purpose (and are often in the form of letters or messages between two interlocutors).

In the PISA 2018 computer-based assessment of reading, all texts were presented on screens; as such, the “medium” dimension
was no longer relevant for classification purposes as it no longer distinguished between texts. The four dimensions used to classify
texts in the PISA 2018 reading literacy framework are:

® Source (related to the previous classification of “environment”): Is the text composed of a single unit (a single-source text) or
of multiple units (a multiple-source text)?”

® Organisational and navigational structure: How do readers read and move through all of the text when only a certain
portion can be displayed on the screen at any given time? Static texts have a simple, often linear organisational structure
and make use of a low density of straightforward navigational tools, such as scroll bars and tabs. Dynamic texts, on the other
hand, have a more intricate organisational structure and a higher density and complexity of navigational tools, such as a table
of contents, hyperlinks to switch between segments of text, or interactive tools that allow the reader to communicate with
others (as in social networks).
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® Text format (unchanged from the previous framework): Is it a piece of continuous prose, a non-continuous (usually list-like)
matrix of writing, or a mixture of these two formats?

® Text type (unchanged from the previous framework): Why was the text written and how is it organised?8

Processes

The PISA 2018 framework identifies four processes that readers activate when engaging with a piece of text. Three of these
processes were also identified, in various guises, in previous PISA frameworks: “locating information”, “understanding”, and
“evaluating and reflecting”. The fourth process, “reading fluently”, underpins the other three processes. The inclusion of tasks that
assess reading fluency independently of other processes is new to the PISA 2018 assessment. Table I.1.1 presents a breakdown

of the PISA 2018 reading literacy assessment by process assessed.

Table 1.1.1. Approximate distribution of tasks, by process and text source

2015 Framework 2018 Framework
Single-source text 65% Multiple-source text 35%
Accessing and retrieving 25% Locating information 25% Scanning and locating 15% Searching for and selecting relevant text 10%
Integrating and interpreting 50% | Understanding 45% Representing literal meaning 15% | Integrating and generating inferences 15%

Integrating and generating
inferences 15%

Reflecting and evaluating 25% Evaluating and reflecting 30% | Assessing quality and credibility, | Corroborating and handling conflict 10%
and Reflecting on content and
form 20%

Note: Reading fluency is not included in the above table. Reading-fluency items were included at the beginning of the assessment and considered in the
computation of students' overall score. However, these items were not included in the computation of subscale scores (neither the text-source subscale nor the
reading-process subscale) and are not part of any of the percentages in this table.

Source: OECD (2019y2)), PISA 2018 Assessment and Analytical Framework, PISA, OECD Publishing, Paris, https://dx.doi.org/10.1787/b25efab8-en.

Reading fluently

PISA defines reading fluency as the ease and efficiency with which one can read and understand a piece of text. More specifically,
it includes the ability to read words and text accurately and automatically, and then to parse, phrase and process them to
comprehend the overall meaning of the text (Kuhn and Stahl, 2003(;3)).

Reading fluency is positively correlated with reading comprehension (Annex A8). Indeed, students who can easily and efficiently
read a piece of text free up cognitive resources for higher-level comprehension tasks (Cain and Oakhill, 2004, 4;; Perfetti, Marron
and Foltz, 1996[1 5]).

PISA 2018 evaluated reading fluency by presenting students with a variety of sentences, one at a time, and asking them whether
they made sense. These sentences were all relatively simple, and it was unambiguous whether they made sense or not. Example
sentences include:?

® Six birds flew over the trees.
® The window sang the song loudly.

® The man drove the car to the store.

Locating information

The first cognitive process involved in reading is “locating information” (known in previous frameworks as “accessing and
retrieving”). Readers often search for a particular piece of information, without considering the rest of the text (White, Chen and
Forsyth, 2010p¢). Locating information when reading digitally also demands skills different from those used when reading in
print format. For example, readers need to be able to handle new text formats, such as search engine results, and websites with
multiple tabs and various navigational features.

In order to locate information as quickly and efficiently as possible, readers must be able to judge the relevance, accuracy and
credibility of passages. They need to be able to modulate their reading speed, skimming through sections deemed to be irrelevant
until arriving at a promising passage, whereupon they read more carefully. Readers must finally make use of text organisers, such
as headers, that may suggest which sections are relevant.
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PISA 2018 breaks “locating information” into two specific cognitive processes, depending on the number of texts involved:

® Scanning and locating, where readers need to scan only a single piece of text to retrieve a few words, phrases or numerical
values. There is little need to comprehend the overall text as the target information appears essentially verbatim in the text.

* Searching for and selecting relevant text, where readers need to deal with several pieces of text. This is particularly relevant
in digital reading, where the total amount of text available far exceeds the amount that readers can or need to process.
In order to locate the desired information, readers need first to identify the appropriate piece of text, which adds to the
complexity of this process. Text organisers, such as headers, source information (e.g. author, medium and date of publication)
and links (e.g. search engine result pages) are particularly important for this process.

A task involving multiple sources of texts is not necessarily more difficult than one involving a single source of text. In PISA 2018,
care was taken to include in the assessment some easy search tasks involving multiple texts of limited length and complexity
(such as short notes on a bulletin board, or lists of document titles or search engine results). In contrast, it was not possible (due
to time limits, and the offline nature of the assessment) to include more complex and open-ended search scenarios that readers
may encounter on the Internet. As a consequence, both types of processes can be found at all levels of difficulty. Simple scan-
and-locate or search-and-select tasks involve little information, salient targets and literal matches, whereas more complex tasks
involve more information, non-literal matches, targets located in non-salient positions and a high density of distractors.

Understanding

“Understanding” (known in previous frameworks as “integrating and interpreting”, and commonly referred to as “reading
comprehension”) involves constructing a mental representation of the content of a piece of text or a set of texts (Kintsch, 1998,7)).
In other words, readers must recognise the meaning conveyed in the passage. The PISA 2018 reading literacy framework identifies
two specific cognitive processes involved in understanding, distinguished by the length of the text to be understood:

® Representing literal meaning, where readers must paraphrase sentences or short passages so that they match the target
information desired by the task.

* Integrating and generating inferences, where readers must work with longer passages to establish their overall meaning.
They may have to connect information across various passages or texts, and infer how they are connected to each other
(e.g. spatially, temporally or causally) and potentially also to the statement in the question. Readers may also have to resolve
conflicts between different texts. Constructing an integrated text representation is associated with tasks such as identifying
the main idea of a piece of text or a set of texts, summarising a long passage or giving a title to a piece of text or set of texts.
Inter-textual inferences tend to require a high level of proficiency, perhaps because they involve distinct and demanding
cognitive processes (Barzilai, Zohar and Mor-Hagani, 20184)). This process can be engaged when reading multiple pieces of
text or when reading just one, typically longer, piece of text.

Evaluating and reflecting

The highest-level process identified by the PISA 2018 reading literacy framework is “evaluating and reflecting”. Here, readers must
go beyond understanding the literal or inferred meaning of a piece of text or a set of texts to assess the quality and validity of its
content and form.

Three specific cognitive processes are classified under evaluating and reflecting:

® Assessing quality and credibility, where readers judge whether the content is valid, accurate and/or unbiased. This may
also involve identifying the source of the information and thereby identifying the author’s intentions and judging whether the
author is competent and well-informed. Assessing quality and credibility, in other words, requires the reader to combine the
content of what is said in the text with peripheral cues, such as who wrote it, when, for what purpose and so forth.

* Reflecting on content and form, where readers evaluate the quality and the style of the text. They need to assess whether
the content and form adequately express the author’s purpose and point of view. In order to do so, they may need to draw
from their real-world knowledge and experience in order to be able to compare different perspectives.

® Corroborating and handling conflict, where readers need to compare information across texts, recognise contradictions
between pieces of text and then decide how best to manage such contradictions. They can do so by evaluating the credibility
of the sources, and the logic and soundness of their claims (Stadtler and Bromme, 2014s)). This cognitive process is commonly
used when examining multiple-source texts.

Evaluating and reflecting has always been a part of reading literacy. However, its importance has grown in the era of digital
reading as readers are now confronted with ever-growing amounts of information, and must be able to distinguish between
what is trustworthy and what is not. Indeed, only the first two cognitive processes above, “assessing quality and credibility”
and “reflecting on content and form”, were included in previous PISA reading literacy frameworks under the overall process of
“reflecting and evaluating”.
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Tasks

Readers engage with texts for a purpose; in PISA, the purpose is to respond to questions about these texts in order to provide
evidence of their level of reading literacy. Such questions, or tasks, require students to perform at least one of the cognitive
processes discussed in the previous section (see Table I.1.1 above). They are arranged in units, which are based on one piece
of or several texts. Within each unit, tasks are often arranged in order of difficulty. For example, the first task in a unit could ask
students to locate the most relevant piece of text; the second task could ask students to consider information that is specifically
stated in the text; and the third task could ask students to compare the points of view in two different pieces of text.

PISA tasks have usually been presented in the form of discrete, unrelated units, each with its own set of texts. However, in order
to better engage students, PISA 2018 also presented some tasks using scenarios, each of which had an overarching purpose and
was supported by a collection of thematically related texts that may have come from a variety of sources.

As in traditional units, students responding to these scenarios must realise what is being asked of them, set out how they will
achieve what is being asked of them, and monitor their progress along this path. Instead of reading a clearly assigned passage,
as is done in traditional units, students responding to scenarios have a greater choice of the sources they use to respond to
questions. Students are therefore required to search for relevant pieces or passages of text.

Regardless of whether an item is part of an individual unit or a broader scenario, one of a small set of response formats is applied:
selected response (e.g. multiple choice, true/false, yes/no) and short constructed response (or open response).’® Some 87 items,
or about one-third of the 245 items,"" asked students for short constructed responses, which the students usually had to type
into an open text-entry field. For 82 of those 87 items, human coders scored students’ responses as correct or incorrect after
the assessment was completed. Automatic, real-time scoring could be used for five items, such as when the correct response
consisted of a simple number.

Although writing and reading are correlated skills, and although students had to construct some short, human-coded responses,
PISA'is a reading assessment, not a writing assessment. As such, writing skills (spelling, grammar, organisation and quality) were
not evaluated by human coders.

Illustrative examples of reading tasks, including some actually used in the PISA 2018 assessment, and a discussion of the texts
and processes required to solve these tasks are provided in Chapter 5 and Annex C.

HOW DOES THE PISA ADAPTIVE TEST OF READING WORK?

Most students in OECD countries perform near the middle of the score distribution, or at around 500 points. Most of the
test material in previous PISA assessments was also targeted to middle-performing students, which allowed for more refined
differentiation of student ability at this level. However, this meant that there was a relative lack of test material at the higher and
lower ends of student ability, and that the scores of both high- and low-performing students were determined with less accuracy
than the scores of middle-performing students.

This was generally not a problem (or less of a problem) when examining country averages or when examining countries and
economies that scored at around 500 points. Many PISA analyses, however, examine high- or low-performing groups of students
in more detail. For example, students from advantaged families (who typically have high scores in PISA) are compared to students
from disadvantaged families (who typically have low scores in PISA) when determining the impact of socio-economic status on
performance. It is hence important that PISA be able to accurately gauge student ability at the ends of the distribution.

In order to improve the accuracy of such measurements, PISA 2018 introduced adaptive testing in its reading assessment.
Instead of using fixed, predetermined test clusters, as was done through PISA 2015, the reading assessment given to each
student was dynamically determined, based on how the student performed in prior stages of the test.

There were three stages to the PISA 2018 reading assessment: Core, Stage 1 and Stage 2.1273 Students first saw a short
non-adaptive Core stage, which consisted of between 7 and 10 items.'* The vast majority of these items (at least 80% and always
at least 7 items) were automatically scored. Students’ performance in this stage was provisionally classified as low, medium or
high, depending on the number of correct answers to these automatically scored items.1>

The various Core blocks of material delivered to students did not differ in any meaningful way in their difficulty. Stages 1 and 2,
however, both existed in two different forms: comparatively easy and comparatively difficult.’® Students who displayed medium
performance in the Core stage were equally likely to be assigned an easy or a difficult Stage 1. Students who displayed low
performance in the Core stage had a 90% chance of being assigned to an easy Stage 1 and a 10% chance of being assigned to
a difficult Stage 1. Students who displayed high performance in the Core stage had a 90% chance of being assigned to a difficult
Stage 1 and a 10% chance of being assigned to an easy Stage 1.
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Students were assigned to easy and difficult Stage 2 blocks of material in much the same way. In order to classify student
performance as precisely as possible, however, responses to automatically scored items from both the Core stage and Stage 1
were used."’

This contrasts with how the PISA reading test was conducted in previous assessments, when test material was divided into several
fixed 30-minute clusters, which were then assembled into electronic test forms or paper booklets. In PISA 2015, for example,
each student received a two-hour test form or booklet composed of two 30-minute clusters of test material in the major domain
along with two clusters in one or two of the other domains. As they were fixed, the test form did not change over the course of
the assessment, irrespective of student performance.’®

As with many of the new features in the reading framework, adaptive testing was made possible through the use of computers.
Adaptive testing could not have been used in the paper-based assessment as there would have been no way of ascertaining
performance while the student was completing the test. One potential drawback of an adaptive design is that students are unable
to come back to a question in a previous stage. This was already the case in the PISA 2015 computer-based assessment, where
students could navigate between items in a unit but not across units. However, with adaptive testing, students’ responses in the
Core stage and in Stage 1 affected not only their performance but also the questions that they saw later in the assessment.’® The
PISA 2018 Technical Report (OECD, forthcoming;g)) and Annex A8 present further indicators of the impact of adaptive testing on
students’ test-taking behaviour.

1. These times are lower estimates of the average amount of time students spent on line. Students were asked to report the time they spent on
line as, for example, “between 1 and 30 minutes”, “between 31 and 60 minutes”, or “between 1 and 2 hours”. The average amount of time was
calculated by using the lower bounds of each range, i.e. 1,31 and 61 minutes for the three aforementioned options.

2. PISAwas delivered via computer in most countries and economies in the 2015 assessment. However, all of the questions used in the PISA 2015
reading assessment were recycled from previous assessments; they were all based on either the PISA 2000 or PISA 2009 reading literacy
frameworks. The 2018 reading framework was the first framework specifically developed with computer delivery in mind, and thus the first to
take into account the new opportunities made possible by computer delivery.

3. Afirst attempt at measuring students' ability to read digital texts was conducted in PISA 2009, which contained a separate digital reading
assessment in addition to the standard (paper) reading assessment. However, it was more limited in scope, with only 19 countries/economies
participating in this assessment. This assessment of digital reading was repeated in 2012, with the participation of an additional 13 countries
and economies (32 in total).

4. Although tasks, especially as conceived in the PISA assessment, can refer to specific goals, such as locating information or identifying the main
points of an argument, a task may also be simply reading for pure enjoyment.

5. The PISA 2009 reading literacy framework also included multiple texts as a possible text format. In the PISA 2018 framework, the distinction
between multiple texts (or multiple-source texts) and single texts (which can be continuous, non-continuous or mixed texts) is captured by the
“source” dimension and is discussed later in this section.
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Many texts in the real world can be classified under multiple text types. This assessment generally classifies each piece of text into one text
type, based on its predominant properties, to ensure a wide coverage of text types; however, a small number of items are classified as having
“multiple” text types.

A unit of text is characterised as having been written by a definite author or group of authors at a specific time. It often has a specific title.
Long pieces of text with several sections and subtitles, and websites that span multiple pages (without any indication as to their date of creation
or publication) are both considered to be single units of text. However, a newspaper with multiple articles and an online forum with multiple
posts are both considered to be multiple units of text.

One new text type was included in 2018: interactions show conversations and discussions between people, often without the same sense of
purpose, as in a transaction.

The first and third sentences make sense, while the second sentence does not.

Computer delivery of the assessment also allows for new digital response formats that involve interaction with the text, such as highlighting
passages or dragging and dropping words and passages into place. Such formats were used only to a limited extent in PISA 2018 (see item #6
in unit Rapa Nui, in Annex C, for an example) but remain a possibility for future assessments.

There were 245 items in the test; however, one item was not considered in scaling due to a technical problem with the recording of student
responses.

For a more detailed description of the adaptive testing design, and a discussion of the considerations that guided its development, see the
PISA 2018 Technical Report (OECD, forthcomingpyg)) and Yamamoto, Shin and Khorramdel (201815, 2019 20)).

Reading-fluency items were given at the beginning of the PISA reading assessment; student responses to these items were not used in the
determination of the Stage 1 and Stage 2 blocks that a student would see and had no effect on the adaptive testing aspect of the assessment.
However, these items were used in the overall determination of students’ proficiency in reading.

The non-adaptive Core stage was delivered as one of eight possible Core blocks of material. Each Core block was composed of two units, and
each unit comprised a set of items developed around shared stimulus material.

To select an adequate test form (i.e. Stage 1 and Stage 2 blocks) while students sat the assessment, their performance was classified using only
the automatically scored items already seen (i.e. Core stage items to decide the Stage 1 block, and Core stage and Stage 1 items to decide the
Stage 2 block). However, all items, including those that required human coding, were used to evaluate overall performance and report students'
proficiency in reading.

More specifically, both Stages 1 and 2 were delivered as one of 16 possible blocks of material, 8 of which were comparatively easy and 8 of
which were comparatively difficult. Each Stage 1 block was built from 3 units that, in total, amounted to between 12 and 15 items, of which
between 8 and 11 were automatically scored. Similarly, each Stage 2 block was built from 2 units that, in total, amounted to between 12 and
15 items, of which between 6 and 12 were automatically scored.

Some 75% of students were first presented with Stage 1 after the Core stage, after which they were presented with Stage 2. The other 25% of
students were presented with a Stage 2 block immediately after the Core stage, after which they were directed to an easier or more difficult
Stage 1 block, depending on their performance in the Core stage and Stage 2. Using two complementary test designs allowed for greater
accuracy when calibrating the parameters that described item difficulty and discrimination. See Annex A1 and and the PISA 2018 Technical
Report (OECD, forthcomingpyg)).

See Annex A8 and Chapter 8 for a discussion on whether and how adaptive testing may have affected results.

Adaptive testing allows for a more accurate measurement of student performance by asking students questions that are better suited to their
ability. This process does not bias student scores, when compared to the ideal scenario where students would answer all questions over a
longer testing period.
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How PISA results are reported:
What is a PISA score?

This chapter presents information about

the methods behind the analysis of PISA data
and how to interpret the score values;

it does not contain results of the PISA 2018
tests. The chapter summarises the
test-development and scaling procedures
used to ensure that results are comparable
across countries and with the results of
previous PISA assessments, and explains
how the score values can be interpreted.
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HOW DOES PISA DEFINE A REPORTING SCALE?

This section summarises the test-development and scaling procedures used to ensure that PISA score points - the unit in which
results of the PISA 2018 test are reported - are comparable across countries and with the results of previous PISA assessments.
These procedures are described in greater detail in Annex A1 and in the PISA 2018 Technical Report (OECD, forthcomingpyy).
The test-development procedures described in this section apply, in particular, to the computer-based test, which was used in
the vast majority of countries/economies (70 out of 79). The differences between the paper-based test and the computer-based
test are described in Annex A5.

How test questions were developed and selected

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
(e.g. the cognitive component skills that underpin proficiency, the types of situations in which proficiency manifests itself, etc.);
and identifies factors that have been found, in previous studies, to relate to proficiency in the subject. The framework also
suggests the kind of test items (tasks or problems) that can be used within the constraints of the PISA design (e.g. length of the
assessment, target population) to measure what students can do in the subject at different levels of proficiency (OECD, 2019 ).

This test framework is developed by a group of international experts for each subject and is agreed upon by the participating
countries. For the assessment of reading, mathematics and science, the framework is revisited every third assessment.
For PISA 2018, the reading framework was redeveloped, while the mathematics and science frameworks remained identical to
those used in 2015.2 This new framework for the assessment of reading is summarised in Chapter 1 of this volume.

Once the participating countries and economies agree on the framework, the actual tasks (or items) used to assess proficiency
in the subject are proposed by a consortium of testing organisations. This consortium, under contract by the OECD on behalf of
participating governments, develops new items and selects items from existing tests, particularly previous PISA tests of the same
subject. The expert group that developed the framework reviews the testing instruments - i.e. single items or tasks, as well as
the complete electronic test forms and paper booklets - to confirm that they meet the requirements and specifications of the
framework. All participating countries and economies review all of the draft items to confirm that the content, cognitive demands
and contexts of the items are appropriate for a test for 15-year-olds.

It is inevitable that not all tasks in the PISA assessment are equally appropriate in different cultural contexts, and equally
relevant in different curricular and instructional contexts. To address this dilemma, PISA asked experts from every participating
country/economy to identify those draft tasks that they considered most appropriate for an international test. These ratings were
considered when selecting items for the assessment.

Items that passed these qualitative reviews by national and international experts were translated, and these translations were
carefully verified by the PISA consortium.? The items were then presented to a sample of 15-year-old students in all participating
countries as part of a field trial to ensure that they met stringent quantitative standards of technical quality and international
comparability. In particular, the field trial served to verify the psychometric equivalence of the items and test across countries,
which was further examined before scaling the results of the main study (see Annex A6).

All countries that participated in the PISA 2018 assessment had to review the test material for curricular relevance, appropriateness
and potential interest for 15-year-olds; and all countries were required to conduct a field trial. After the qualitative review and
then again after the field trial, material was considered for rejection, revision or retention in the pool of potential items. The
international expert group for each subject then formulated recommendations as to which items should be included in the main
assessments. The final set of selected items was also subject to review by all countries and economies (see Annex A6). During
those reviews, countries/economies provided recommendations regarding the items' suitability for assessing the competencies
enumerated in the framework; the items' acceptability and appropriateness in their own national context; and the overall quality
of the assessment items, all to ensure that they were of the highest standard possible. This selection was balanced across the
various dimensions specified in the framework and spanned various levels of difficulty, so that the entire pool of items could
measure performance across all component skills and across a broad range of contexts and student abilities. For further details,
see the PISA 2018 Technical Report (OECD, forthcomingy)).

How the electronic test forms were designed

All students completed two hours of testing in two or three subjects.# In order to ensure that the assessment covered a wide
range of content, with the understanding that each student could complete only a limited set of tasks, the full set of tasks was
distributed across several different electronic test forms with overlapping content. Each student thus completed only a fraction
of all items, depending on which test form he or she was assigned. This design ensures that PISA can provide valid and reliable
estimates of performance at aggregate levels when considering many students together (e.g. all students in a country, or with a
particular background characteristic in common).
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All forms contained an hour-long sequence of reading questions in the first or second part of the two-hour test, with the other hour
used to assess one or sometimes two remaining subjects, which were randomly assigned. The exact sequence of test questions
in reading was determined by a combination of random assignment and assignment based on performance in the initial stages
of the reading assessment (see the section "How does the PISA adaptive test of reading work?” in Chapter 1). In all other subjects,
the assignment of questions to students was determined by a single random draw, amongst a predetermined set of item sequences,
so that each question was presented to students with equal probability and at different points during the test.

From test questions to PISA scores

PISA reports both the difficulty of questions and the proficiency of test-takers on a single continuous scale (Figure 1.2.1), based on
item-response theory models (see Annex A1). By showing the difficulty of each question on this scale, it is possible to locate the level
of proficiency in the subject that the question demands. By showing the proficiency of test-takers on the same scale, it is possible to
describe each test-taker’s level of skill or literacy by the type of tasks that he or she can perform correctly most of the time.

Estimates of student proficiency are based on the kinds of tasks students are expected to perform successfully. This means that
students are likely to be able to successfully answer questions located at or below the level of difficulty associated with their
own position on the scale. Conversely, they are unlikely to be able to successfully answer questions above the level of difficulty
associated with their position on the scale.>

Figure 1.2.1 Relationship between questions and student performance on a scale

PISA scale
Student A, We expect student A to successfully
@ with relatively ~ complete items I to VI, and probably

S ItemVII——> high proficiency item VII as well.
i Items of
¢ relatively high difficulty
e ItemVI — >
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ItemV —>
Items of ’ We expect student B to successfully
: moderate difficulty ItemlV > S\ﬂtjh it:ggéra o complete items I and II, and probably
: proficiency item III as well; but not items V to VII,
""""""""""""""""""""""""" and probably not item IV either.

ItemIII —>
oo ItemIl —>
i Items of

: relatively low difficulty

et e nee e s e neneneae ItemlI —> Student C, We expect student C to be unable to
c with relatively  successfully complete any of items II to VII,
low proficiency  and probably not item I either.

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, with means around 500 score points and
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.

Determining proficiency levels for reporting and interpreting large differences in scores

To help users interpret what students’ scores mean in substantive terms, PISA scales are divided into proficiency levels.
For example, for PISA 2018, the range of difficulty of reading tasks is represented by eight levels of reading literacy: the simplest
tasks in the assessment correspond to Level 1¢; Levels 1b, 1a, 2, 3, 4, 5 and 6 correspond to increasingly more difficult tasks.

For each proficiency level identified in this way, descriptions were generated to define the kinds of knowledge and skills needed
to complete those tasks successfully. Individuals who are proficient within the range of Level 1c are likely to be able to complete
Level 1ctasks, but are unlikely to be able to complete tasks at higher levels. Level 6 includes tasks that pose the greatest challenge
in terms of the skills needed to complete them successfully. Students with scores in this range are likely to be able to complete
tasks located at this level and all the other tasks in the domain in question (see the following chapters for a detailed description
of the proficiency levels in reading, mathematics and science).
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Each proficiency level corresponds to a range of about 80 score points. Hence, score-point differences of 80 points can be
interpreted as the difference in described skills and knowledge between successive proficiency levels.

Interpreting small differences in scores

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 to conclude, for example, that the gender gap in one country is smaller
than the average gender gap across OECD countries, or that the score-point difference between students with and without a
tertiary-educated parent is larger than the score-point difference between students with and without an immigrant background.®
For all differences, but particularly for small differences, it is also important to verify their “statistical significance” (see below).

In order to attach a substantive or practical meaning to differences of less than 80 points, it is tempting to compare them to
some benchmark differences of recognised practical significance, expressed in the same units, such as the average achievement
gain that children make from one year to the next (Bloom et al., 20085)). However, there is considerable uncertainty about how
PISA score-point differences translate into a metric such as "years of schooling”, and the empirical evidence is limited to a few
countries and subjects.

There are, indeed, many difficulties involved in estimating the “typical” progress of a 15-year-old student from one year to the next
or from one grade to the next in an international study such as PISA. Just as the quality of education differs across countries, so
does the rate at which students progress through their schooling. A single number is unlikely to constitute a common benchmark
for all countries. Furthermore, in any particular country, the observed difference between grades may be influenced by the
particular grades considered. For example, the difference may depend on whether the student has transitioned from lower
secondary to upper secondary school or has remained at the same level of education.

Because the PISA sample is defined by a particular age group, rather than a particular grade, in many countries, students who
sit the PISA assessment are distributed across two or more grade levels. Based on this variation, past reports have estimated the
average score-point difference across adjacent grades for countries in which a sizeable number of 15-year-olds are enrolled in at
least two different grades. These estimates take into account some socio-economic and demographic differences that are also
observed across grades. On average across countries, the difference between adjacent grades is about 40 score points. For more
information see Table A1.2 in OECD (201345, 201053, 2007¢)).

But comparisons of performance amongst students of the same age across different grades cannot describe how much students
gain, in PISA points, over a school year. Indeed, the students who are enrolled below the modal (or most common) grade for
15-year-olds differ in many ways from the students who are the same age but are enrolled in the modal grade for 15-year olds,
as do those who are enrolled above the modal grade. Even analyses that account for differences in socio-economic and cultural
status, gender and immigrant background can only imperfectly account for differences in motivation, aspirations, engagement
and many other intangible factors that influence what students know, the grade in which they are enrolled, and how well they do
on the PISA test.

Two types of studies can provide a better measure of the grade equivalence of PISA scores: longitudinal follow-up studies, where
the same students who sat the PISA test are re-assessed later in their education, and cross-sectional designs that compare
representative samples of students across adjacent age groups and grades.

In Germany, a longitudinal follow-up of the PISA 2003 cohort assessed the same 9th-grade students who participated in PISA one
year later, when they were in the 10th grade. The comparisons showed that over this one-year period (which corresponds both
to a different age and a different grade) students gained about 25 score points in the PISA mathematics test, on average, and
progressed by a similar amount (21 points) in a test of science (Prenzel et al., 20067).

In Canada, the Youth in Transition Study (YITS) followed the first PISA cohort, which sat the PISA 2000 test in reading, over their
further study and work career. The most recent data were collected in 2009, when these young adults were 24, and included a
re-assessment of their reading score. The mean score in reading amongst 24-year-olds in 2009 was 598 points, compared to a
mean score of 541 points for the same young adults when they were 15 years old and in school (OECD, 2012g)). This shows that
students continue to progress in the competencies assessed in PISA beyond age 15. At the same time, it is not possible to know
how this progress developed over the years (e.g. whether progress was continuous or whether more progress was made while
students were still in secondary school than after they left secondary school). It must also be borne in mind that the PISA test
does not measure the more specialised kinds of knowledge and skills that young adults acquire between the ages of 15 and 24.

In France, in 2012, 14-year-old students in 9th grade were assessed as part of a national extension to the PISA sample at the same
time as 15-year-old students. The comparison of 14-year-old students in 9th grade (the modal grade for 14-year-old students in
France) with students who were enrolled in the general academic trackin 10th grade (15-year-old students) shows a 44 score-point

© OECD 2019 » PISA 2018 Results (Volume I): What Students Know and Can Do



How PISA results are reported: What is a PISA score?

difference in mathematics (Keskpaik and Salles, 2013g)). This represents an upper bound on the average progression between
the 9th and 10th grades in France, because some of the 14-year-olds who were included in the comparison went on to repeat
9th grade or moved to a vocational track in 10th grade, and these were likely to be amongst the lower-performing students in
that group.

Because of the limited evidence about differences in PISA scores across school grades, for the same (or otherwise similar)
students, and of the variability in these differences that is expected across subjects and countries, this report refrains from
expressing PISA score differences in terms of an exact “years-of-schooling” equivalent. It uses the evidence from the cited studies
only to establish an order of magnitude amongst differences that are statistically significant.”

WHEN IS A DIFFERENCE STATISTICALLY SIGNIFICANT? THREE SOURCES OF UNCERTAINTY
IN COMPARISONS OF PISA SCORES

The results of the PISA assessments are estimates because they are obtained from samples of students, rather than from a
census of all students, and because they are obtained using a limited set of assessment tasks, not the universe of all possible
assessment tasks. A difference is called statistically significant if it is unlikely that such a difference could be observed in the
estimates based on samples when, in fact, no true difference exists in the populations from which the samples are drawn.?

When students are sampled and assessment tasks are selected with scientific rigour, 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 so defined that there is only
a small probability (typically, less than 5%) for the true value to lie above its upper bound or below its lower bound. The confidence
interval needs to be taken into account when making comparisons between estimates, or between an estimate and a particular
benchmark value, so that differences that may arise simply due to the sampling of students and items are not interpreted as real
differences in the populations. The designs of the PISA test and sample are determined with the aim of reducing, as much as
possible, the statistical error associated with country-level statistics and therefore to narrow the confidence interval. Two sources
of uncertainty are taken into account:

® Sampling error: The aim of a system-level assessment such as PISA is to generalise the results based on samples to the larger
target population. The sampling methods used in PISA ensure not only that the samples are representative, and provide a
valid estimate of the mean score and distribution of the population, but also that the error due to sampling is minimised,
within the given budget and design constraints. The sampling error decreases the greater the number of schools and (to
a lesser extent) of students included in the assessment. (In PISA, schools are the primary sampling unit, and students are
sampled only from within the schools selected in the first stage of sampling.) The sampling error associated with a country’s
mean performance estimate is, for most countries, around two to three PISA score points. For the OECD average (which is
based on 37 independent national samples) the sampling error is reduced to about 0.4 of a PISA score point.

® Measurement error (also called imputation error): No test is perfect or can fully measure proficiency in broad subjects such
as reading, mathematics or science. The use of a limited number of items to assess proficiency in these subjects introduces
some measurement uncertainty: would the use of a different set of items have resulted in different performance? This
uncertainty is quantified in PISA. Amongst other things, it decreases with the number of items in a subject that underlie
an estimate of proficiency. It is therefore somewhat larger for the minor subjects in an assessment than for major ones,
and it is larger for individual students (who see only a fraction of all test items) than for country means (which are based
on all test items). It also decreases with the amount of background information available. For estimates of country means,
the imputation error is smaller than the sampling error (around 0.5 of a PISA score point in reading, and 0.8 of a point in
mathematics and science).

When comparing results across different PISA assessments, an additional source of uncertainty must be taken into account.
Indeed, even if different PISA assessments use the same unit for measuring performance (the metric for reading literacy, for
example, was defined in PISA 2000, when reading was, for the first time, the major focus of the PISA test), the test instruments
and items change in each assessment, as do the calibration samples and sometimes the statistical models used for scaling
results. To make the results directly comparable over time, scales need to be equated. This means that results are transformed so
that they can be expressed on the same metric. The link error quantifies the uncertainty around the equating of scales.

The link error represents uncertainty around the scale values (“is a score of 432 in PISA 2018 the same 432 as in PISA 2015?")
and is therefore independent of the size of the student sample. As a result, it is the same for estimates based on individual
countries, on subpopulations or on the OECD average.? For comparisons between reading results in PISA 2018 and reading
results in past PISA assessments, the link error corresponds to at least 3.5 score points, making it by far the most significant
source of uncertainty in trend comparisons. The link error is considerably smaller only for comparisons between PISA 2018 and
PISA 2015 mathematics and science results (about 2.3 score points in mathematics and 1.5 point in science). The reduction in the
uncertainty around trend comparisons is the result of improvements to the test design (in particular, a greater number of trend
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items common to the two assessments) and to the scaling procedure (with the introduction of concurrent calibration) introduced
in PISA 2015, and of the absence of framework revisions (the frameworks for assessing mathematics and science remained
unchanged from 2015). This reduced uncertainty can explain why a particular score difference may not be considered statistically
significant when it is observed between PISA 2018 and PISA 2012, while a score difference of the same magnitude is considered
statistically significant when it is observed between PISA 2018 and PISA 2015 (link errors for all possible score comparisons are
provided in Annex A7).

1. Proficiency in reading, mathematics and science is not conceived as an attribute that a student has or does not have; rather, as an attribute that
can be acquired to a greater or lesser extent.

2. The PISA 2018 paper-based instruments were based on the PISA 2009 reading framework and the PISA 2006 science framework. Only the
mathematics framework was common to both the paper- and computer-based tests in 2018.

3. “Translation” also refers here to the adaptation process; see Chapter 5 in the PISA 2018 Technical Report (OECD, forthcomingqy).

4. In some countries, students with special needs received a one-hour test. This so-called “UH form” consisted of questions from the three
domains of reading, mathematics and science.

5. “Unlikely”, in this context, refers to a probability below 62% (see Annex A1). The farther above the student’s position on the scale a question lies,
the lower the probability that the student will answer successfully.

6. Comparisons of score-point differences around similar scale locations should be preferred to comparisons of gaps at different scale locations.
Indeed, comparisons of gaps at different scale locations rely on equal-interval properties of the reporting scale (i.e. the idea that the difference
between 300 and 350 is, in some sense, the same difference as between 700 and 750) that may not be warranted (Braun and von Davier, 20175,
Jacob and Rothstein, 20161)).

7. Woessman (2016, p. 6(1,)) writes: “As a rule of thumb, learning gains on most national and international tests during one year are equal to
between one-quarter and one-third of a standard deviation, which is 25-30 points on the PISA scale”. This is, admittedly, a broad generalisation;
without taking it too literally, this “rule of thumb” can be used to gain a sense of magnitude for score-point differences.

8. Some small countries/economies actually do conduct a census of schools and, in some cases, of students. Even in these countries/economies,
PISA respondents may not coincide with the full, desired target population due to non-response and non-participation.

9. InPISAthe link error is assumed to be constant across the scale. For PISA 2018 (as was the case for PISA 2015), link errors are estimated based
on the variation in country means across distinct scale calibrations (see Annex A7).
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Who sits the PISA assessment?

This chapter describes the students

in the PISA target population, or those

who were eligible to sit the PISA assessment.
It discusses the extent to which this target
population represented (or covered)

the total population. The chapter also
presents the grade distribution of the
students who participated in the assessment.
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What the data tell us

= Over 97% of 15-year-olds in Brunei Darussalam, Germany, Hong Kong (China), Malta and Slovenia were represented in the
PISA sample. However, less than 80% of the total population of 15-year-olds were represented in 19 of the 79 PISA-participating
education systems, of which 3 were OECD countries.

= In most PISA-participating education systems, 15-year-old students were most commonly enrolled in grade 10 at the time
of the assessment.

WHO IS THE PISA TARGET POPULATION?

PISA 2018 assessed the cumulative outcomes of education and learning at a point at which most children are still enrolled in
formal education: the age of 15. In particular, PISA assessed students who were aged between 15 years and 3 (complete) months
and 16 years and 2 (complete) months' at the time of the assessment.? This was done so that students could be compared
across countries shortly before they are faced with decisions about major life choices, such as entering the workforce or pursuing
further education. Students at the same grade level could have been selected instead, but differences in the institutional nature
of education systems (e.g. the age at entry into pre-primary school and into formal schooling; grade-retention policies; and
even whether the meaning of grades is equivalent across countries) make it more difficult to make a fair comparison about how
prepared students are for life post-school.?

The 15-year-olds in the PISA sample must also have been enrolled in an educational institution* at grade 7 or higher. All such
students were eligible to sit the PISA assessment, regardless of the type of educational establishment in which they were enrolled
and whether they were enrolled in full-time or part-time education.

HOW MANY 15-YEAR-OLDS DOES THE PISA SAMPLE REPRESENT?

Not all of the students who were eligible to sit the PISA assessment were actually assessed. A two-stage sampling procedure first
selected a representative sample of at least 150 schools, taking into account factors such as location (state or province; but also
whether the school is located in a rural area, town or city) and level of education (lower secondary or upper secondary school).
Then, in the second stage, roughly 42 15-year-old students were selected from each school to sit the assessment.> In PISA 2018,
most countries assessed between 4 000 and 8 000 students.®

Students selected to sit the PISA assessment were assigned sampling weights so as to represent the entire PISA-eligible cohort.
However, some otherwise-eligible 15-year-old students enrolled in grade 7 or above could be excluded for various reasons,
including the remoteness and inaccessibility of their school, intellectual or physical disability, a lack of proficiency in the test
language, or a lack of test material in the language of instruction.

Figure 1.3.1 shows the proportion of 15-year-olds in each country/economy who were covered by the PISA sample, also known
as Coverage Index 3. It ranged from over 99% in Germany, over 98% in Hong Kong (China), and over 97% in Brunei Darussalam,
Malta and Slovenia, to under 50% in Baku (Azerbaijan) and under 60% in Jordan and Panama. This proportion exceeds 80% in
most OECD countries; only Colombia (62%), Mexico (66%) and Turkey (73%) did not reach this level (Table .A2.1).7

In most countries, low values of Coverage Index 3, which is based on verified (rather than on reported) enrolment, can be
attributed to 15-year-olds who were no longer enrolled in school or who had been held back in primary school. Coverage Index 3
may also have been lower due to student exclusions from the test and dropout during the school year. For example, in Colombia,
official enrolment rates indicate that 75% of 15-year-olds were enrolled in grade 7 or above while Coverage Index 3 indicates that
only 62% of 15-year-olds were eligible to sit the PISA test.

The exclusion of students and schools generally has a limited impact on Coverage Index 3. The overall exclusion rate of students enrolled
in school was less than 1% in 14 of the 79 education systems that participated in PISA 2018 (of which 11 were partner countries and
economies); this rate exceeded 5% in only 16 education systems (of which 14 were OECD countries) (Figure 1.3.2 and Table LA2.1).
Further information was sought for all countries/economies in which the exclusion rate exceeded 5%. In all cases, it was found that there
were no significant biases to the results in reading, mathematics and science because over 5% of students had been excluded and the
data were deemed to be acceptable. Results for these education systems are still comparable across education systems and across PISA
cycles. Please see Annex A2 for country-specific details.
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Figure1.3.1 Percentage of 15-year-olds covered by PISA

Coverage Index 3

Germa Iy | Denmark |
Hong Kong (China) Belarus
Slovenia Portugal
Brunei Darussala | [ Cletem——— |
Malta Ukraine
Finland Lebanon
Tre | 2N | S S Canacla | ——
Czech Republic Slovak Republic
Singapore United States
1110 1 O\ 1 Sweden
North Macedonia TN Cl 0N @S |
Montenegro United Kingdom
B @] LI 17 | Italy
Russia Sa U cli Al |
Estonia Kosovo
GrreeCe | S Georgia
Qatar Bosnia and Herzegovin o |1
Chinese Taipei B-S-J-Z (China)
K@z Kt o | — Israel
United Arab Emirates Arg N tin 2 | —
Spain Uruguay
T a1 | S S S Albania
France P L1 |
Netherlands Dominican Republic
NoWveya | Romania
Japan Turkey
Lithuania Thailan ] |
Poland Malaysia
ONLEA——— | Bulgaria
Australia Vet N I |
Chile Philippines
(@CEE ] Mexico
Switzerland Brazil |
Austria Morocco
New Zealan C  |H———————————————— Costa Rica
Latvia Colombia S ———
Serbia Jordan
IMiacao ((Chiin ) | Panama
OECD average Baku (Azerbaijan)
Korea |
%0 10 20 30 40 50 60 70 80 90 100 %0 10 20 30 40 50 60 70 80 90 100

Countries and economies are ranked in descending order of coverage.
Source: OECD, PISA 2018 Database, Table LA2.1.
StatLink SisP™ https://doi.org/10.1787/888934028178

Access to schooling is a prerequisite for achieving equity in education. As discussed in Chapter 1 of PISA 2018 Results (Volume
1I): Where All Students Can Succeed (2019y;), PISA 2018 considered two dimensions of equity: inclusion and fairness. PISA defines
inclusion in education as ensuring that all students attain essential foundational skills; it relates fairness to the distribution of
opportunities to acquire a quality education and, more specifically, to the degree to which background circumstances are related
to students’ education outcomes. While enrolling all 15-year-olds in school does not guarantee that every student will acquire the
skills needed to thrive in an increasingly knowledge-intensive economy, it is the first step towards building a more inclusive and
fairer education system.

Students who have already left formal schooling by the age of 15 are more likely to be cognitively weaker than those who remain
at school (Spaull and Taylor, 2015, Taylor and Spaull, 201535, Hanushek and Woessmann, 20084)). Therefore, the performance
of the 15-year-old cohort in an education system is likely to be overestimated if PISA results are not considered in the context
of coverage, and the extent of this overestimation is likely to increase as the coverage decreases. Chapter 9 relates changes in
PISA scores in a country/economy with changes in the coverage of its 15-year-old cohort.

Coverage of the 15-year-old cohort has increased in many countries since earlier PISA assessments (see Chapter 9 and Table 1.
A2.2). Between 2003 and 2018, Indonesia added almost 1.8 million students, and Mexico and Turkey more than 400 000
students, to the total population of 15-year-olds eligible to participate in PISA. Uruguay and Brazil also increased the number of
15-year-olds eligible to participate in PISA, despite having a smaller population of 15-year-olds in 2018 than in 2003. As a result,
PISA coverage - the number obtained by dividing the number of PISA-eligible students by the total number of 15-year-olds in a
country - increased greatly in all five countries as well as in Albania, Costa Rica and Lebanon.8 This might reflect the expansion
of schooling to previously underserved communities, especially in developing countries, and could be indicative of progress
towards the United Nations Sustainable Development Goal for quality education in these countries (see Chapter 10).2
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Figure 1.3.2 Overall exclusion rate from the PISA sample

Percentage of the national desired target population (15-year-olds enrolled in school in grade 7 or above) excluded from
the PISA sample (through either school-level or in-school exclusions)
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Note: The vertical blue line corresponds to the 5% exclusion limit. All countries/economies that exceeded this threshold were required to provide documentation
to ensure that the exclusions did not affect the comparability of their results with those from other countries/economies.

Countries and economies are ranked in ascending order of the overall exclusion rate.
Source: OECD, PISA 2018 Database, Table . A2.1.
StatLink SisP™ https://doi.org/10.1787/888934028197

However, a large decrease in coverage was observed in some countries too, particularly in Jordan (by about 20 percentage
points since 2006 and 2009, when it first participated in PISA). In Jordan, the population of 15-year-olds represented by PISA
increased by about 25 000 since 2006, but the total population of 15-year-olds grew by about 90 000, largely as a result of
the massive influx of refugees from neighbouring countries.’® The influx of immigrant and refugee students into Sweden
since 2015 also resulted in a marked increase in exclusions (by 5 percentage points) and a large drop in Coverage Index 3
(by 8 percentage points).

THE DISTRIBUTION OF PISA STUDENTS ACROSS GRADES

As alluded to above, students in different countries start formal schooling at different ages. In addition, differences in grade-retention
policies and inconsistencies in school attendance mean that students can progress through school differently. Students in some
countries automatically move on to the next grade each year regardless of performance, while students in other countries can be
held back to repeat a year or may simply not attend school for a year or more, delaying their progress through the school system."

Hence, 15-year-old students show different distributions across grade levels in different countries. In Brazil, Malta, New Zealand
and the United Kingdom, the modal grade, or the grade in which 15-year-old students are most commonly found, is grade 11
(Table 1.3.1); in the latter three countries, roughly 90% (or more) of students are enrolled in grade 11. These are countries in which
students enter primary school at an earlier age. Grade 9 is the modal grade in 21 countries and economies - often the countries
where students start formal schooling at a later age. Grade 10 is the modal grade in the remaining 53 PISA-participating countries
and economies.
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Who sits the PISA assessment?

Table .3.1 Modal grade of students in the PISA sample

The modal grade is ...

Grade 9 Grade 10 Grade 11
Bulgaria Albania Korea Brazil
Croatia Argentina Kosovo Malta
Czech Republic Australia Lebanon New Zealand
Denmark Austria Macao (China) United Kingdom
Estonia Baku (Azerbaijan) Malaysia
Finland Belarus Mexico
Germany Belgium Montenegro
Hungary Bosnia and Herzegovina Morocco
Ireland Brunei Darussalam Netherlands
Latvia B-S-J-Z (China) Norway
Lithuania Canada Panama
Luxembourg Chile Peru
Moldova Colombia Portugal
North Macedonia Costa Rica Qatar
Philippines Cyprus Saudi Arabia
Poland Dominican Republic Singapore
Romania France Slovak Republic
Russia Georgia Slovenia
Serbia Greece Spain
Sweden Hong Kong (China) Chinese Taipei
Switzerland Iceland Thailand
Indonesia Turkey
Israel Ukraine
Italy United Arab Emirates
Japan United States
Jordan Uruguay
Kazakhstan Viet Nam

Source: OECD, PISA 2018 Database.

Almost 100% of students in three countries, Iceland, Japan and Norway, were enrolled in grade 10 at the time they sat the PISA test,
which reflects the lack of grade retention and grade advancement in these countries, and the alignment between the PISA testing
period and the cut-off dates for school enrolment (Figure 1.3.3). In contrast, students in Brazil, Colombia, the Dominican Republic
and Morocco were dispersed over a wide range of grade levels. Dispersion over two consecutive grade levels may be due to a
misalignment between the PISA testing period and the cut-off date for school enrolment, or to a certain degree of flexibility over
when children can enter formal schooling. However, in many of these countries, the wide range of distribution observed in the
aforementioned education systems often reflects inconsistencies in school attendance. In these (mostly developing) countries,
some students may miss a year of school because they are unable to pay school fees; when they return to school, they will
necessarily be one (or more) grades behind students whose education was not interrupted. Similarly, their parents may keep
them home occasionally to help out with other tasks. In these cases, students' performance might be judged to be insufficient to
move on to the next grade if the students had missed too many days of school, and they may be required to repeat their current
grade. By the age of 15, such students may be found in a wide range of grade levels.

By using age, rather than grade level, as the criterion for students’ eligibility to sit the assessment, PISA enables a standardised
comparison of the skills of students who are soon to enter adult life. However, these students may be at different points in their
educational career - both between and within countries. PISA cannot capture students’ progress through further education after
the age of 15; students who appear to be behind today, based on their performance in the PISA assessment, may well catch up
with their peers in the future.

PISA 2018 Results (Volume I): What Students Know and Can Do » © OECD 2019

51



Who sits the PISA assessment?

Figure 1.3.3 Grade distribution of students in the PISA sample
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Countries and economies are ranked in ascending order of the average grade level of their 15-year-old student population.
Source: OECD, PISA 2018 Database, Table LA2.8.
StatLink SirEP™ https://doi.org/10.1787/888934028216
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Who sits the PISA assessment?

More precisely, PISA assessed students who were at least 15 years and 3 (complete) months old and who were at most 16 years and
3 (complete) months old (i.e. younger than 16 years, 2 months and roughly 30 days old), with a tolerance of one month on each side of this
age window. If, as was the case in most countries, the PISA assessment was conducted in April 2018, all students born in 2002 would have been
eligible. For simplicity, students aged between 15 years and 3 (complete) months and 16 years and 2 (complete) months are, in this report,
referred to as being 15 years old.

The month of birth of a cohort that is eligible to sit the PISA test varies over the range of an entire year.

Fifteen-year-old students in different countries will have had different numbers of years of formal schooling. However, it is assumed that,
in countries where entry into formal schooling takes place at an older age, children are still educated before they enter formal schooling,
either at home or in various pre-school programmes. This should mitigate, to some extent, the disadvantage that students in these countries
may face by not having attended formal schooling for as many years as students in other countries. This also contrasts with other large-scale
international assessments that select students by grade level in order to measure the extent to which students master certain aspects of the
curriculum. In those assessments, students in countries with a later age at entry into formal schooling are older and will typically have an
advantage over students in other countries.

Educational institutions are generally referred to as schools in this publication, although some educational institutions (in particular, some
types of vocational education establishments) may not be referred to as schools in certain countries.

In schools with fewer than 42 15-year-old students, all 15-year-old students in the school were selected. Countries where schools tended to
have fewer than 42 students per age group could opt for a sampling design with a smaller number of students sampled per school (e.g. 30),
but had to increase the overall number of schools sampled proportionately.

Larger numbers of students sat the PISA assessment in countries whose subnational regions were also extensively sampled. This was the case,
for example, in Canada (over 22 000 participating students) and Spain (almost 36 000 participating students). In smaller education systems,
almost all eligible students and schools were sampled in order to meet the criterion for sample size.

Data for an education system come from multiple sources that might not be consistent with one another, introducing error into the calculation
of coverage indices. The total population of 15-year-olds is typically based on demographic projections from census and registry data; the
total population of 15-year-old students may be based on central school registries or on household surveys; and the national desired target
population (the PISA-eligible students that the PISA sample aims to represent) is based on school-enrolment estimates (for all schools)
provided by the national PISA centre and on student lists provided by the sampled schools. As one example of this inconsistency, the data
paradoxically show that in Brunei Darussalam, Canada, Malta and Slovenia, more students were eligible to sit the PISA assessment than were
15-year-old students in grade 7 and above, according to central school registries or household surveys.

Coverage Index 3 also increased by about 26 percentage points in Argentina between 2015 and 2018. The low values of Coverage Index 3
in 2015 are due to a statistical anomaly (incomplete school sampling frames); as a result, Argentina’s results for 2015 are not comparable
to those of other countries or to results for Argentina from previous years or for 2018.

Improvements in data-collection procedures may also have led to changes in the reported proportion of 15-year-olds covered by
the PISA sample, although the direction of the impact of such improvements is unclear.

The decrease in the coverage of 15-year-olds in Jordan is likely a result of the ongoing refugee crises in neighbouring countries. Refugee
children may be enrolled outside of the country’s formal education system, in which case they would not be sampled by PISA.

In addition to grade-retention policies, certain education systems permit accelerated advancement through the school system.
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How did countries perform in PISA 2018?

This chapter compares students’ mean scores
and the variation in their performance in reading,
mathematics and science across the countries
and economies that participated in the PISA 2018
assessment. It also highlights differences in social
and economic contexts across education systems.
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How did countries perform in PISA 2018?

PISA outcomes are reported in a variety of ways; but the easiest way to gain an understanding of the overall performance
of a country or economy is through the mean performance of its students. Because countries’ and economies’ standing in
comparison with other countries/economies that participated in PISA can differ across subjects, this chapter includes multiple
comparisons of mean performance. Further comparisons can consider the proportion of students who achieve a certain level
of performance (see Chapters 5, 6 and 7 in this volume), or the extent to which learning outcomes vary within countries (see
the section on "variation in performance” below and Volume II of the PISA 2018 Results report, Where All Students Can Succeed
[OECD, 201917). No single ranking does justice to the richness of information that PISA provides and, more important, to the
variety of goals that education systems pursue. This chapter also highlights the statistical uncertainty in PISA results when
comparing countries and economies.

When considering differences in performance across countries and economies, it is also important to consider differences in
context - such as a country’s level of development or the proportion of 15-year-olds who are in school and eligible to sit the
PISA test. These factors are discussed at the end of the chapter.

What the data tell us

= On average, students in Beijing, Shanghai, Jiangsu and Zhejiang (China) and Singapore outperformed students from all
other countries in reading, mathematics and science.

- Differences in performance between students within the same country are, in general, larger than between-country
differences in performance. For example, in every country and economy, the performance gap between the highest-
scoring 5% of students and the lowest-scoring 5% of students in reading is larger than the difference in mean performance
between the highest-performing country and the lowest-performing country.

= While an inadequately resourced education system cannot deliver good results, Estonia, with a level of expenditure on
education that is about 30% lower than the OECD average, is nevertheless one of the top-performing OECD countries in
reading, mathematics and science.

MEAN PERFORMANCE IN READING, MATHEMATICS AND SCIENCE

In 2018, the mean reading score amongst OECD countries was 487 points; the mean score in mathematics and science was
489 points. In reading, Beijing, Shanghai, Jiangsu and Zhejiang (China) (hereafter "B-S-J-Z [China]") (555 points) and Singapore
(549 points) scored significantly higher than all other countries/economies that participated in PISA 2018. In mathematics and
science, the highest mean performance was achieved by students in B-S-J-Z (China) (591 points in mathematics and 590 points
in science), and the second-highest mean performance by students in Singapore (569 points in mathematics and 5571 points
in science).

Table 1.4.1, Table 1.4.2, and Table 1.4.3 show each country's/economy’s mean score, and indicate for which pairs of countries/
economies the differences between the means are statistically significant. Indeed, when comparing mean performance across
countries/economies, only those differences that are statistically significant should be considered (see Chapter 2). 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. For example, B-S-J-Z (China) scored higher than Singapore on the PISA mathematics and
science scales, but in reading, the mean performance of B-S-J-Z (China) was not statistically significantly different from that of
Singapore; or students in Germany performed better in science than students in France, but in reading and mathematics, their
mean scores were not statistically significantly different.

In Table 1.4.1, Table 1.4.2, and Table 1.4.3, countries and economies are divided into three broad groups: those whose mean scores
are statistically around the OECD mean (highlighted in white); those whose mean scores are above the OECD mean (highlighted
in blue); and those whose mean scores are below the OECD mean (highlighted in grey).!

Twenty countries and economies performed above the OECD average in all three domains (reading, mathematics and science).
B-S-J-Z (China) and Singapore were the highest-performing education systems: in all three subjects, their mean scores lay more
than 50 points above the average score across OECD countries. In reading, Estonia, Canada, Finland and Ireland were the
highest-performing OECD countries (the mean performance of Korea was significantly below that of Estonia, but not below those
of Canada, Finland and Ireland; and Poland'’s score was below those of Estonia, Canada and Finland, but not below that of Ireland)
(all countries/economies are listed in descending order of their mean scores).
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Table 1.4.111721 Comparing countries’ and economies’ performance in reading

Statistically significantly above the OECD average

Not statistically significantly different from the OECD average

Statistically significantly below the OECD average

Mean
score

Countries and economies whose mean score is not statistically significantly different

from the comparison country's/economy's score

555 | B-S-J-Z (China) Singapore

549 | Singapore B-S-J-Z (China)

525 | Macao (China) Hong Kong (China)," Estonia, Finland

524 | Hong Kong (China)! Macao (China), Estonia, Canada, Finland, Ireland

523 | Estonia Macao (China), Hong Kong (China),! Canada, Finland, Ireland

520 | Canada Hong Kong (China)," Estonia, Finland, Ireland, Korea

520 | Finland Macao (China), Hong Kong (China)," Estonia, Canada, Ireland, Korea

518 |Ireland Hong Kong (China)," Estonia, Canada, Finland, Korea, Poland

514 | Korea Canada, Finland, Ireland, Poland, Sweden, United States’

512 | Poland Ireland, Korea, Sweden, New Zealand, United States’

506 | Sweden Korea, Poland, New Zealand, United States,' United Kingdom, Japan, Australia, Chinese Taipei, Denmark, Norway, Germany
506 | New Zealand Poland, Sweden, United States,! United Kingdom, Japan, Australia, Chinese Taipei, Denmark

505 | United States' Korea, Poland, Sweden, New Zealand, United Kingdom, Japan, Australia, Chinese Taipei, Denmark, Norway, Germany
504 | United Kingdom Sweden, New Zealand, United States," Japan, Australia, Chinese Taipei, Denmark, Norway, Germany

504 | Japan Sweden, New Zealand, United States," United Kingdom, Australia, Chinese Taipei, Denmark, Norway, Germany
503 | Australia Sweden, New Zealand, United States,! United Kingdom, Japan, Chinese Taipei, Denmark, Norway, Germany
503 | Chinese Taipei Sweden, New Zealand, United States,! United Kingdom, Japan, Australia, Denmark, Norway, Germany

501 | Denmark Sweden, New Zealand, United States,! United Kingdom, Japan, Australia, Chinese Taipei, Norway, Germany
499 | Norway Sweden, United States,’ United Kingdom, Japan, Australia, Chinese Taipei, Denmark, Germany, Slovenia
498 | Germany Sweden, United States," United Kingdom, Japan, Australia, Chinese Taipei, Denmark, Norway, Slovenia, Belgium, France, Portugal’
495 | Slovenia Norway, Germany, Belgium, France, Portugal,’ Czech Republic

493 | Belgium Germany, Slovenia, France, Portugal,' Czech Republic

493 | France Germany, Slovenia, Belgium, Portugal,! Czech Republic

492 | Portugal’ Germany, Slovenia, Belgium, France, Czech Republic, Netherlands'

490 | Czech Republic Slovenia, Belgium, France, Portugal,' Netherlands,' Austria, Switzerland

485 | Netherlands' Portugal,’ Czech Republic, Austria, Switzerland, Croatia, Latvia, Russia

484 | Austria Czech Republic, Netherlands," Switzerland, Croatia, Latvia, Russia

484 | Switzerland Czech Republic, Netherlands," Austria, Croatia, Latvia, Russia, Italy

479 | Croatia Netherlands," Austria, Switzerland, Latvia, Russia, Italy, Hungary, Lithuania, Iceland, Belarus, Israel

479 | Latvia Netherlands,' Austria, Switzerland, Croatia, Russia, Italy, Hungary, Lithuania, Belarus

479 | Russia Netherlands,' Austria, Switzerland, Croatia, Latvia, Italy, Hungary, Lithuania, Iceland, Belarus, Israel

476 | Italy Switzerland, Croatia, Latvia, Russia, Hungary, Lithuania, Iceland, Belarus, Israel

476 | Hungary Croatia, Latvia, Russia, Italy, Lithuania, Iceland, Belarus, Israel

476 | Lithuania Croatia, Latvia, Russia, Italy, Hungary, Iceland, Belarus, Israel

474 | Iceland Croatia, Russia, Italy, Hungary, Lithuania, Belarus, Israel, Luxembourg

474 | Belarus Croatia, Latvia, Russia, Italy, Hungary, Lithuania, Iceland, Israel, Luxembourg, Ukraine

470 | Israel Croatia, Russia, Italy, Hungary, Lithuania, Iceland, Belarus, Luxembourg, Ukraine, Turkey

470 | Luxembourg Iceland, Belarus, Israel, Ukraine, Turkey

466 | Ukraine Belarus, Israel, Luxembourg, Turkey, Slovak Republic, Greece

466 | Turkey Israel, Luxembourg, Ukraine, Greece

458 | Slovak Republic Ukraine, Greece, Chile

457 | Greece Ukraine, Turkey, Slovak Republic, Chile

452 | Chile Slovak Republic, Greece, Malta

448 | Malta Chile

439 | Serbia United Arab Emirates, Romania

432 | United Arab Emirates Serbia, Romania, Uruguay, Costa Rica

428 | Romania Serbia, United Arab Emirates, Uruguay, Costa Rica, Cyprus, Moldova, Montenegro, Mexico, Bulgaria, Jordan
427 | Uruguay United Arab Emirates, Romania, Costa Rica, Cyprus, Moldova, Mexico, Bulgaria

426 | Costa Rica United Arab Emirates, Romania, Uruguay, Cyprus, Moldova, Montenegro, Mexico, Bulgaria, Jordan

424 | Cyprus Romania, Uruguay, Costa Rica, Moldova, Montenegro, Mexico, Bulgaria, Jordan

424 | Moldova Romania, Uruguay, Costa Rica, Cyprus, Montenegro, Mexico, Bulgaria, Jordan

421 | Montenegro Romania, Costa Rica, Cyprus, Moldova, Mexico, Bulgaria, Jordan

420 | Mexico Romania, Uruguay, Costa Rica, Cyprus, Moldova, Montenegro, Bulgaria, Jordan, Malaysia, Colombia

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Source: OECD, PISA 2018 Database, Table 1.B1.4.
StatLink Sirs™ https://doi.org/10.1787/888934028235 cee
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How did countries perform in PISA 2018?

Table 1.4.1 221 Comparing countries’ and economies’ performance in reading

Statistically significantly above the OECD average
Not statistically significantly different from the OECD average
Statistically significantly below the OECD average
Countries and economies whose mean score is not statistically significantly different
score from the comparison country's/economy's score
420 | Bulgaria Romania, Uruguay, Costa Rica, Cyprus, Moldova, Montenegro, Mexico, Jordan, Malaysia, Brazil, Colombia
419 | Jordan Romania, Costa Rica, Cyprus, Moldova, Montenegro, Mexico, Bulgaria, Malaysia, Brazil, Colombia
415 | Malaysia Mexico, Bulgaria, Jordan, Brazil, Colombia
413 | Brazil Bulgaria, Jordan, Malaysia, Colombia
412 | Colombia Mexico, Bulgaria, Jordan, Malaysia, Brazil, Brunei Darussalam, Qatar, Albania
408 | Brunei Darussalam Colombia, Qatar, Albania, Bosnia and Herzegovina
407 | Qatar Colombia, Brunei Darussalam, Albania, Bosnia and Herzegovina, Argentina
405 | Albania Colombia, Brunei Darussalam, Qatar, Bosnia and Herzegovina, Argentina, Peru, Saudi Arabia
403 | Bosnia and Herzegovina Brunei Darussalam, Qatar, Albania, Argentina, Peru, Saudi Arabia
402 | Argentina Qatar, Albania, Bosnia and Herzegovina, Peru, Saudi Arabia
401 | Peru Albania, Bosnia and Herzegovina, Argentina, Saudi Arabia, Thailand
399 | SaudiArabia Albania, Bosnia and Herzegovina, Argentina, Peru, Thailand
393 | Thailand Peru, Saudi Arabia, North Macedonia, Baku (Azerbaijan), Kazakhstan
393 | North Macedonia Thailand, Baku (Azerbaijan)
389 | Baku (Azerbaijan) Thailand, North Macedonia, Kazakhstan
387 | Kazakhstan Thailand, Baku (Azerbaijan)
380 | Georgia Panama
377 | Panama Georgia, Indonesia
371 | Indonesia Panama
359 | Morocco Lebanon, Kosovo
353 | Lebanon Morocco, Kosovo
353 | Kosovo Morocco, Lebanon
342 | Dominican Republic Philippines
340 | Philippines Dominican Republic

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Source: OECD, PISA 2018 Database, Table .B1.4.
StatLink SisP™ https://doi.org/10.1787/888934028235

In science, the highest-performing OECD countries were Japan and Estonia. In mathematics, the highest-performing OECD
countries were Japan, Korea and Estonia. B-S-J-Z (China), Singapore, Estonia, Canada, Finland, Ireland, Japan and Korea scored
above the OECD average in all three subjects, as did Macao (China), Hong Kong (China), Chinese Taipei, Sweden, New Zealand,
the United Kingdom, Denmark, Germany, Slovenia, Belgium and France (in descending order of mean performance in reading).

Two countries (the United States and Australia) scored above the OECD average in reading and science, but not in mathematics;
in the United States, performance in mathematics was significantly below the OECD average, while the performance of students
in Australia was not statistically significantly different from the OECD average. Norway scored above the OECD average in reading
and mathematics, but close to the OECD average in science. Three countries (the Czech Republic, the Netherlands and Switzerland)
scored above the OECD average in mathematics and science, but close to the OECD average in reading. Some countries achieved
above-average results in one subject only; this was the case of Austria, Iceland and Latvia in mathematics.

Eight countries whose mean scores lay below the OECD average (Argentina, Jordan, Lebanon, the Republic of Moldova, the
Republic of North Macedonia, Romania, Saudi Arabia and Ukraine) conducted the PISA 2018 test using pen-and-paper forms,
designed initially for the PISA 2012 or earlier assessments. Their results are reported on the same scale as those of the remaining
countries, just as PISA 2018 results for all remaining countries/economies are reported on the same scale as past PISA results.?

The gap in performance between the highest- and lowest-performing OECD countries was 111 score points in reading; it was
even larger in mathematics and science.? But the difference between the highest-performing and lowest-performing education
systems that took part in PISA 2018 was about twice as large (Table 1.4.1, Table 1.4.2, and Table 1.4.3), and the gap in mean
performance, across all education systems in the world, is likely to be even larger. Indeed, the developing countries that
participated in PISA - either as part of PISA 2018 or, in 2017, as part of the PISA for Development initiative (see Chapter 11 and
Ward [2018,7]) - represent only a minority of all developing countries. They often participated with the clear understanding that
their students were not learning at adequate levels, even when they were in school. By participating in a global assessment of
learning outcomes, these developing countries demonstrated a strong commitment to develop an evidence base for future
education reforms and to address the international “learning crisis” (World Bank, 2017)).
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Table 1.4.2 172 Comparing countries’ and economies’ performance in mathematics

Statistically significantly above the OECD average

Not statistically significantly different from the OECD average

Statistically significantly below the OECD average

Mean
score

Countries and economies whose mean score is not statistically significantly different

rom the comparison country's/economy's score
from th try's/ g

591 | B-S-J-Z (China)

569 | Singapore

558 | Macao (China) Hong Kong (China)'

551 | Hong Kong (China)' Macao (China)

531 | Chinese Taipei Japan, Korea

527 | Japan Chinese Taipei, Korea, Estonia

526 | Korea Chinese Taipei, Japan, Estonia, Netherlands'

523 | Estonia Japan, Korea, Netherlands'

519 | Netherlands' Korea, Estonia, Poland, Switzerland

516 | Poland Netherlands,' Switzerland, Canada

515 | Switzerland Netherlands,' Poland, Canada, Denmark

512 | Canada Poland, Switzerland, Denmark, Slovenia, Belgium, Finland

509 | Denmark Switzerland, Canada, Slovenia, Belgium, Finland

509 | Slovenia Canada, Denmark, Belgium, Finland

508 | Belgium Canada, Denmark, Slovenia, Finland, Sweden, United Kingdom

507 | Finland Canada, Denmark, Slovenia, Belgium, Sweden, United Kingdom

502 |Sweden Belgium, Finland, United Kingdom, Norway, Germany, Ireland, Czech Republic, Austria, Latvia

502 | United Kingdom Belgium, Finland, Sweden, Norway, Germany, Ireland, Czech Republic, Austria, Latvia, France

501 | Norway Sweden, United Kingdom, Germany, Ireland, Czech Republic, Austria, Latvia, France, Iceland

500 | Germany Sweden, United Kingdom, Norway, Ireland, Czech Republic, Austria, Latvia, France, Iceland, New Zealand
500 |Ireland Sweden, United Kingdom, Norway, Germany, Czech Republic, Austria, Latvia, France, Iceland, New Zealand
499 | Czech Republic Sweden, United Kingdom, Norway, Germany, Ireland, Austria, Latvia, France, Iceland, New Zealand, Portugal’
499 | Austria Sweden, United Kingdom, Norway, Germany, Ireland, Czech Republic, Latvia, France, Iceland, New Zealand, Portugal’
496 | Latvia Sweden, United Kingdom, Norway, Germany, Ireland, Czech Republic, Austria, France, Iceland, New Zealand, Portugal,’ Australia
495 | France United Kingdom, Norway, Germany, Ireland, Czech Republic, Austria, Latvia, Iceland, New Zealand, Portugal,’ Australia
495 | Iceland Norway, Germany, Ireland, Czech Republic, Austria, Latvia, France, New Zealand, Portugal,’ Australia

494 | New Zealand Germany, Ireland, Czech Republic, Austria, Latvia, France, Iceland, Portugal," Australia

492 | Portugal’ Czech Republic, Austria, Latvia, France, Iceland, New Zealand, Australia, Russia, Italy, Slovak Republic

491 | Australia Latvia, France, Iceland, New Zealand, Portugal,’ Russia, Italy, Slovak Republic

488 | Russia Portugal,” Australia, Italy, Slovak Republic, Luxembourg, Spain, Lithuania, Hungary

487 | Italy Portugal,’ Australia, Russia, Slovak Republic, Luxembourg, Spain, Lithuania, Hungary, United States'

486 | Slovak Republic Portugal,’ Australia, Russia, Italy, Luxembourg, Spain, Lithuania, Hungary, United States’

483 | Luxembourg Russia, Italy, Slovak Republic, Spain, Lithuania, Hungary, United States'

481 | Spain Russia, Italy, Slovak Republic, Luxembourg, Lithuania, Hungary, United States’

481 | Lithuania Russia, Italy, Slovak Republic, Luxembourg, Spain, Hungary, United States!

481 | Hungary Russia, Italy, Slovak Republic, Luxembourg, Spain, Lithuania, United States’

478 | United States’ Italy, Slovak Republic, Luxembourg, Spain, Lithuania, Hungary, Belarus, Malta

472 | Belarus United States," Malta

472 | Malta United States,' Belarus

464 | Croatia Israel

463 | Israel Croatia

454 | Turkey Ukraine, Greece, Cyprus, Serbia

453 | Ukraine Turkey, Greece, Cyprus, Serbia

451 | Greece Turkey, Ukraine, Cyprus, Serbia

451 | Cyprus Turkey, Ukraine, Greece, Serbia

448 | Serbia Turkey, Ukraine, Greece, Cyprus, Malaysia

440 | Malaysia Serbia, Albania, Bulgaria, United Arab Emirates, Romania

437 | Albania Malaysia, Bulgaria, United Arab Emirates, Romania

436 | Bulgaria Malaysia, Albania, United Arab Emirates, Brunei Darussalam, Romania, Montenegro

435 | United Arab Emirates Malaysia, Albania, Bulgaria, Romania

430 | Brunei Darussalam Bulgaria, Romania, Montenegro

430 | Romania Malaysia, Albania, Bulgaria, United Arab Emirates, Brunei Darussalam, Montenegro, Kazakhstan, Moldova, Baku (Azerbaijan), Thailand
430 | Montenegro Bulgaria, Brunei Darussalam, Romania

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Source: OECD, PISA 2018 Database, Table 1.B1.5.
StatLink SwZ™ https://doi.org/10.1787/888934028254 cee

PISA 2018 Results (Volume I): What Students Know and Can Do » © OECD 2019

59



60

How did countries perform in PISA 2018?

Table 1.4.2 1221 Comparing countries’ and economies’ performance in mathematics

Statistically significantly above the OECD average

Not statistically significantly different from the OECD average

Statistically significantly below the OECD average

Mean
score

Countries and economies whose mean score is not statistically significantly different

from the comparison country's/economy's score

423 | Kazakhstan Romania, Moldova, Baku (Azerbaijan), Thailand, Uruguay, Chile

421 | Moldova Romania, Kazakhstan, Baku (Azerbaijan), Thailand, Uruguay, Chile

420 | Baku (Azerbaijan) Romania, Kazakhstan, Moldova, Thailand, Uruguay, Chile, Qatar

419 | Thailand Romania, Kazakhstan, Moldova, Baku (Azerbaijan), Uruguay, Chile, Qatar

418 | Uruguay Kazakhstan, Moldova, Baku (Azerbaijan), Thailand, Chile, Qatar

417 | Chile Kazakhstan, Moldova, Baku (Azerbaijan), Thailand, Uruguay, Qatar

414 | Qatar Baku (Azerbaijan), Thailand, Uruguay, Chile, Mexico

409 | Mexico Qatar, Bosnia and Herzegovina, Costa Rica

406 | Bosnia and Herzegovina Mexico, Costa Rica, Peru, Jordan

402 | Costa Rica Mexico, Bosnia and Herzegovina, Peru, Jordan, Georgia, Lebanon

400 | Peru Bosnia and Herzegovina, Costa Rica, Jordan, Georgia, North Macedonia, Lebanon
400 | Jordan Bosnia and Herzegovina, Costa Rica, Peru, Georgia, North Macedonia, Lebanon
398 | Georgia Costa Rica, Peru, Jordan, North Macedonia, Lebanon, Colombia

394 | North Macedonia Peru, Jordan, Georgia, Lebanon, Colombia

393 | Lebanon
391 | Colombia
384 | Brazil

379 | Argentina
379 | Indonesia
373 | Saudi Arabia
368 | Morocco

Costa Rica, Peru, Jordan, Georgia, North Macedonia, Colombia
Georgia, North Macedonia, Lebanon

Argentina, Indonesia

Brazil, Indonesia, Saudi Arabia

Brazil, Argentina, Saudi Arabia

Argentina, Indonesia, Morocco

Saudi Arabia, Kosovo

366 | Kosovo Morocco
353 | Panama Philippines
353 | Philippines Panama

325 | Dominican Republic

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Source: OECD, PISA 2018 Database, Table 1.B1.5.
StatLink Sis™ https://doi.org/10.1787/888934028254

VARIATION IN PERFORMANCE WITHIN COUNTRIES AND ECONOMIES

While differences in average performance across countries and economies are large, the gap that separates the highest-
performing and lowest-performing students within any country is, typically, even larger. In reading, for example, the difference
between the 95th percentile of performance (the score above which only 5% of students scored) and the 5th percentile of
performance (the score below which only 5% of students scored) was more than 220 score points in all countries and economies;
on average across OECD countries, 327 score points separated these extremes (Table 1.B1.4). This difference corresponds,
typically, to capacities that students develop over the equivalent of several years and grades.*

The largest differences between top-performing and low-achieving students were found in Israel, Lebanon, Malta and the United
Arab Emirates, meaning that learning outcomes at age 15 in these countries are highly unequal (Table 1.B1.4).

The smallest differences between high- and low-achieving students were, typically, found amongst countries and economies with
the lowest mean scores. In Kosovo, Morocco and the Philippines, even the highest-performing students scored only around the
OECD average. In these countries/economies, the 95th percentile of the reading distribution was close to the average score across
OECD countries.

The standard deviation summarises the variation in performance amongst 15-year-old students within each country/economy
across the entire distribution. The average standard deviation in reading performance within OECD countries was 99 score
points. If the between-country variation was also considered (“OECD total”), the standard deviation across all students in
OECD countries was 105 score points. By this measure, the smallest variation in reading proficiency was found in Kosovo
(68 score points); several other countries and economies whose mean performance was below the OECD average also have
small variations in performance (Figure 1.4.1). Amongst high-performing systems, B-S-J-Z (China) (87 score points) stood out
for its relatively small variation in performance. This indicates that, more than in other high-performing systems, student
performance in B-S-J-Z (China) is consistently high: there are smaller-than-average inequalities in learning outcomes.
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Table 1.4.31721 Comparing countries’ and economies’ performance in science

Statistically significantly above the OECD average

Not statistically significantly different from the OECD average

Statistically significantly below the OECD average

Mean
score

Countries and economies whose mean score is not statistically significantly different

from the comparison country's/economy's score

590 |B-S-J-Z(China)

551 | Singapore

544 | Macao (China)

530 | Estonia Japan

529 | Japan Estonia

522 | Finland Korea, Canada, Hong Kong (China)," Chinese Taipei

519 | Korea Finland, Canada, Hong Kong (China),' Chinese Taipei

518 | Canada Finland, Korea, Hong Kong (China),! Chinese Taipei

517 | Hong Kong (China)' Finland, Korea, Canada, Chinese Taipei, Poland

516 | Chinese Taipei Finland, Korea, Canada, Hong Kong (China),' Poland

511 | Poland Hong Kong (China)," Chinese Taipei, New Zealand, Slovenia, United Kingdom

508 | New Zealand Poland, Slovenia, United Kingdom, Netherlands,' Germany, United States’

507 | Slovenia Poland, New Zealand, United Kingdom, Netherlands,' Germany, Australia, United States'

505 | United Kingdom Poland, New Zealand, Slovenia, Netherlands,! Germany, Australia, United States,' Sweden, Belgium

503 | Netherlands' New Zealand, Slovenia, United Kingdom, Germany, Australia, United States,! Sweden, Belgium, Czech Republic

503 | Germany New Zealand, Slovenia, United Kingdom, Netherlands,' Australia, United States,! Sweden, Belgium, Czech Republic, Ireland, Switzerland
503 | Australia Slovenia, United Kingdom, Netherlands,! Germany, United States,’ Sweden, Belgium

502 | United States’ New Zealand, Slovenia, United Kingdom, Netherlands,! Germany, Australia, Sweden, Belgium, Czech Republic, Ireland, Switzerland
499 | Sweden United Kingdom, Netherlands,' Germany, Australia, United States," Belgium, Czech Republic, Ireland, Switzerland, France, Denmark, Portugal’
499 | Belgium United Kingdom, Netherlands,' Germany, Australia, United States," Sweden, Czech Republic, Ireland, Switzerland, France
497 | Czech Republic Netherlands,’ Germany, United States,' Sweden, Belgium, Ireland, Switzerland, France, Denmark, Portugal," Norway, Austria
496 | Ireland Germany, United States,! Sweden, Belgium, Czech Republic, Switzerland, France, Denmark, Portugal,’ Norway, Austria
495 | Switzerland Germany, United States,’ Sweden, Belgium, Czech Republic, Ireland, France, Denmark, Portugal,’ Norway, Austria

493 | France Sweden, Belgium, Czech Republic, Ireland, Switzerland, Denmark, Portugal," Norway, Austria

493 | Denmark Sweden, Czech Republic, Ireland, Switzerland, France, Portugal,' Norway, Austria

492 | Portugal’ Sweden, Czech Republic, Ireland, Switzerland, France, Denmark, Norway, Austria, Latvia

490 | Norway Czech Republic, Ireland, Switzerland, France, Denmark, Portugal,' Austria, Latvia

490 | Austria Czech Republic, Ireland, Switzerland, France, Denmark, Portugal,! Norway, Latvia

487 | Latvia Portugal,’ Norway, Austria, Spain

483 | Spain Latvia, Lithuania, Hungary, Russia

482 | Lithuania Spain, Hungary, Russia

481 | Hungary Spain, Lithuania, Russia, Luxembourg

478 | Russia Spain, Lithuania, Hungary, Luxembourg, Iceland, Croatia, Belarus

477 | Luxembourg Hungary, Russia, Iceland, Croatia

475 | Iceland Russia, Luxembourg, Croatia, Belarus, Ukraine

472 | Croatia Russia, Luxembourg, Iceland, Belarus, Ukraine, Turkey, Italy

471 | Belarus Russia, Iceland, Croatia, Ukraine, Turkey, Italy

469 | Ukraine Iceland, Croatia, Belarus, Turkey, Italy, Slovak Republic, Israel

468 | Turkey Croatia, Belarus, Ukraine, Italy, Slovak Republic, Israel

468 | Italy Croatia, Belarus, Ukraine, Turkey, Slovak Republic, Israel

464 | Slovak Republic Ukraine, Turkey, Italy, Israel

462 | Israel Ukraine, Turkey, Italy, Slovak Republic, Malta

457 | Malta Israel, Greece

452 | Greece Malta

444 | Chile Serbia, Cyprus, Malaysia

440 | Serbia Chile, Cyprus, Malaysia, United Arab Emirates

439 | Cyprus Chile, Serbia, Malaysia

438 | Malaysia Chile, Serbia, Cyprus, United Arab Emirates

434 | United Arab Emirates Serbia, Malaysia, Brunei Darussalam, Jordan, Moldova, Romania

431 | Brunei Darussalam United Arab Emirates, Jordan, Moldova, Thailand, Uruguay, Romania, Bulgaria

429 | Jordan United Arab Emirates, Brunei Darussalam, Moldova, Thailand, Uruguay, Romania, Bulgaria

428 | Moldova United Arab Emirates, Brunei Darussalam, Jordan, Thailand, Uruguay, Romania, Bulgaria

426 | Thailand Brunei Darussalam, Jordan, Moldova, Uruguay, Romania, Bulgaria, Mexico

426 | Uruguay Brunei Darussalam, Jordan, Moldova, Thailand, Romania, Bulgaria, Mexico

426 | Romania United Arab Emirates, Brunei Darussalam, Jordan, Moldova, Thailand, Uruguay, Bulgaria, Mexico, Qatar, Albania, Costa Rica
424 | Bulgaria Brunei Darussalam, Jordan, Moldova, Thailand, Uruguay, Romania, Mexico, Qatar, Albania, Costa Rica

419 | Mexico Thailand, Uruguay, Romania, Bulgaria, Qatar, Albania, Costa Rica, Montenegro, Colombia

419 | Qatar Romania, Bulgaria, Mexico, Albania, Costa Rica, Colombia

417 | Albania Romania, Bulgaria, Mexico, Qatar, Costa Rica, Montenegro, Colombia, North Macedonia

416 | Costa Rica Romania, Bulgaria, Mexico, Qatar, Albania, Montenegro, Colombia, North Macedonia

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Source: OECD, PISA 2018 Database, Table 1.B1.6.
StatLink Sis™ https://doi.org/10.1787/888934028273 cee
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Table 1.4.31221 Comparing countries’ and economies’ performance in science

Statistically significantly above the OECD average
Not statistically significantly different from the OECD average
Statistically significantly below the OECD average

Mean Comparison Countries and economies whose mean score is not statistically significantly different
score country/economy from the comparison country's/economy's score
415 | Montenegro Mexico, Albania, Costa Rica, Colombia, North Macedonia

413 | Colombia Mexico, Qatar, Albania, Costa Rica, Montenegro, North Macedonia

413 | North Macedonia Albania, Costa Rica, Montenegro, Colombia

404 | Peru Argentina, Brazil, Bosnia and Herzegovina, Baku (Azerbaijan)

404 | Argentina Peru, Brazil, Bosnia and Herzegovina, Baku (Azerbaijan)

404 | Brazil Peru, Argentina, Bosnia and Herzegovina, Baku (Azerbaijan)

398 | Bosnia and Herzegovina | Peru, Argentina, Brazil, Baku (Azerbaijan), Kazakhstan, Indonesia

398 | Baku (Azerbaijan) Peru, Argentina, Brazil, Bosnia and Herzegovina, Kazakhstan, Indonesia

397 | Kazakhstan Bosnia and Herzegovina, Baku (Azerbaijan), Indonesia

396 |Indonesia Bosnia and Herzegovina, Baku (Azerbaijan), Kazakhstan

386 | SaudiArabia Lebanon, Georgia

384 | Lebanon Saudi Arabia, Georgia, Morocco

383 | Georgia Saudi Arabia, Lebanon, Morocco

377 | Morocco Lebanon, Georgia

365 | Kosovo Panama

365 | Panama Kosovo, Philippines

357 | Philippines Panama

336 | Dominican Republic

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Source: OECD, PISA 2018 Database, Table [.B1.6.
StatLink SisP™ https://doi.org/10.1787/888934028273

Figure 1.4.1 Average performance in reading and variation in performance
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In contrast, Singapore, with mean performance similar to that of B-S-J-Z (China), had one of the widest variations in reading
performance (109 score points; the variation in mathematics and in science was closer to the OECD average). This large
variation in reading performance in Singapore may be related to the diversity of students’ linguistic backgrounds. As
shown at the end of this chapter, 43% of students in Singapore reported that they do not speak the test language at home
(Figure 1.4.11).> (Demographic and socio-economic factors related to variations in performance within countries/economies
are more extensively analysed in PISA 2018 Results [Volume II]: Where All Students Can Succeed [OECD, 2019;]).

RANKING COUNTRIES' AND ECONOMIES' PERFORMANCE IN PISA

The goal of PISA is to provide useful information to educators and policy makers concerning the strengths and weaknesses of
their country's education system, the progress made over time, and opportunities for improvement. When ranking countries,
economies and education systems in PISA, it is important to consider the social and economic context in which education takes
place. Moreover, many countries and economies score at similar levels; small differences that are not statistically significant or
practically meaningful should not be overly emphasised.

Table 1.4.4, Table 1.4.5 and Table 1.4.6 show, for each country and economy, an estimate of where its mean performance ranks
amongst all other countries and economies that participate in PISA as well as, for OECD countries, amongst 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/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 1.4.4, Table 1.4.5 and Table 1.4.6 also include, for countries where the sampling design supports such reporting, the results
of cities, regions, states or other subnational entities within the country.8 For these subnational entities (whose results are
reported in Annex B2), a rank order was not estimated. Still, the mean score and its confidence interval allow for a comparison of
performance with that of countries and economies. For example, Alberta (Canada) scored below top-performers B-S-J-Z (China)
and Singapore, but close to Macao (China) in reading. These subnational results also highlight differences within countries that
are often as large as between-country differences in performance. In reading, for example, more than 40 score points separated
the mean performance of Alberta and the mean performance of New Brunswick in Canada, and even larger differences were
observed between Astana and the Atyrau region of Kazakhstan.

A CONTEXT FOR COUNTRIES’' PERFORMANCE IN PISA

Comparing the performance of students across vastly diverse countries poses numerous challenges. In any classroom, students
with varying abilities, attitudes and social backgrounds are required to respond to the same set of tasks when sitting a test. When
comparing the performance of schools in an education system, the same test is used across schools that may differ significantly
in the structure and sequencing of their curriculum, in their pedagogical emphasis, in the instructional methods applied, and
in the demographic and social contexts of their student population. Comparing the performance of education systems across
countries adds further layers of complexity because students are given tests in different languages, and because the social,
economic and cultural context of the countries that are being compared are often very different.

However, while students within a country may learn in different contexts according to their home environment and the school
they attend, their performance is measured against common standards. And when they become adults, they will all face common
challenges and will often have to compete for the same jobs. Similarly, in a global society and economy, the success of education
systems in preparing students for life is no longer measured against locally established benchmarks, but increasingly against
benchmarks that are common to all education systems around the world. As difficult as international comparisons are, comparisons
with the best-performing systems provide important information for educators, and PISA goes to considerable lengths to ensure
that such comparisons are valid and fair (see also Annex A6).

This section discusses countries’ mean reading performance in PISA in the context of important economic, demographic and
social factors that can influence the assessment results (results are similar for mathematics and science). It provides a context for
interpreting the results that are presented above and in the following chapters.

PISAs stringent sampling standards limit the possible exclusion of students and schools and the impact of non-response. These
standards are applied to ensure that the results support conclusions that are valid for the PISA target population when comparing
adjudicated countries, economies and subnational entities. Chapter 3 provides a definition of the PISA target population, which
is the relevant population when comparing school systems.
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But when interpreting PISA results with regard to the overall population of 15-year-olds, sample coverage must be assessed with
respect to this wider population. Coverage Index 3, discussed in Chapter 3, provides an estimate of the share of the 15-year-old
age cohort covered by PISA. In 2018, it varied from 46% in Baku (Azerbaijan) and 53% in Panama to close to 100% in Germany,
Hong Kong (China) and Slovenia. 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. The mean scores of 15-year-old students in countries with a low Coverage
Index 3 are typically below average (Figure 1.4.2); but the mean scores amongst all 15-year-olds may be even lower if the reading,
mathematics and science competences of the 15-year-olds who were not eligible to sit the PISA test were, on average, below those
of eligible 15-year-olds.® The following chapters (Chapters 5 through 10) discuss several ways of accounting for the share of 15-year-
olds who were not covered by the PISA sample when comparing results across countries and over time.

Variations in population coverage are not the only differences that must be borne in mind when comparing results across
countries. As discussed in PISA 2018 Results (Volume I1): Where All Students Can Succeed (OECD, 2019yy), a family’s wealth is related
to its children’s performance in school, but the strength of this relationship varies markedly across countries. Similarly, 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 income of countries in mind when interpreting the
performance of middle-income countries, such as Colombia, Moldova, Morocco and the Philippines, compared with high-income
countries (defined by the World Bank as countries whose per capita income was above USD 12 375 in 2018).10

Figure 1.4.2 Reading performance and coverage of the population of 15-year-olds in the PISA sample
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Resources available and invested in education

Figure 1.4.3 displays the relationship between national income, as measured by per capita GDP, and students’ average reading
performance.’ The figure also shows a trend line that summarises this relationship. The relationship suggests that 44% of the
variation in countries’/economies’ mean scores is related to per capita GDP (33% in OECD countries). Countries with higher
national incomes thus tend to score higher in PISA, even if the chart provides no indications about the causal nature of this
relationship. The figure also shows that, although their average performance lies below the OECD average, some countries,
including Belarus, Croatia and Ukraine, performed better than other countries at similar levels of economic development.

Figure 1.4.3 Mean reading performance and per capita GDP
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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 1.4.4 compares countries’ cumulative spending per student from the age
of six up to the age of 15, with average student performance in reading.'?

Figure 1.4.4 shows a positive relationship between spending per student and mean reading performance. As expenditure on
educational institutions per student increases, so does a country’s mean performance; but the rate of increase diminishes quickly.
Expenditure per student accounts for 49% of the variation in mean performance between countries/economies (39%
in OECD countries).’3 Relatively low spending per student needs to be taken into account when interpreting the low
performance of countries such as Indonesia and the Philippines. But above USD 50 000 per student (after accounting for
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purchasing power parities [PPP]), a level of cumulative expenditure reached by all OECD countries except Colombia, Mexico and
Turkey, spending is much less related to performance. Indeed, Estonia, which spends around USD 64 000 per student (compared
to an OECD average expenditure of about USD 89 000), was one of the top-performing OECD countries in reading, mathematics
and science in PISA 2018. This shows that, while education needs to be adequately resourced, and is often under-resourced in
developing countries, a high level of spending per student is not required to achieve excellence in education.

In most countries, students and their families do not bear the full costs of their primary and secondary education, and often do
not pay directly for it, as compulsory education is typically paid for through taxes. But students and their families directly invest
their time in education. PISA 2015 highlighted significant differences in the hours of instruction per week among 15-year-old
students. Students in Beijing-Shanghai-Jiangsu-Guangdong (China) (hereafter “B-S-J-G [China]"), Chile, Costa Rica, Korea, Chinese
Taipei, Thailand and Tunisia spent at least 30 hours per week in regular lessons (all subjects combined), while students in Brazil,
Bulgaria, Finland, Lithuania, the Slovak Republic and Uruguay spent less than 25 hours per week. Even larger differences were
found in the amount of time that students spent learning outside of regular lessons, i.e. doing homework, taking additional
instruction or attending private study. All subjects combined, students in B-S-J-G (China), the Dominican Republic, Qatar, Tunisia
and the United Arab Emirates reported that they studied at least 25 hours per week in addition to the required school schedule;
in Finland, Germany, Iceland, Japan, the Netherlands, Sweden and Switzerland, they studied less than 15 hours per week outside
of school (OECD, 2016, pp. 209-2174)).

Figure .4.4 Reading performance and spending on education
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Based on information about learning time collected in PISA 2015, Figure 1.4.5 shows the widely varied combinations of total
learning time and performance that can be observed across PISA countries and economies. Countries in the upper-left quadrant
can be considered more efficient, in that students reach above-average levels of proficiency but devote less time to learning than
15-year-old students on average across OECD countries. This group includes Finland, Germany, Japan and Sweden. By contrast,
in several high-performing countries and economies, including B-S-J-Z (China), Korea and Singapore, students reported spending
more than 50 hours per week attending regular lessons or in additional learning activities.

Figure 1.4.5 Reading performance and total learning time per week
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The cumulative nature of PISA results

It is not only current economic conditions that matter for education; past economic conditions, and the level of education of
previous generations, also influence children’s learning outcomes. Indeed, education is a cumulative process: the outcomes of
one year of schooling depend on what was learned during the previous year; and the influence of the school environment is
compounded by that of the family environment and of the wider social environment in which a child grows up.
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There is a close inter-relationship between a student’s performance in PISA and his or her parents' level of education (as measured
by their educational qualifications); and a similarly close inter-relationship can be expected between countries' performance in
PISA and adults' level of education and skills. When it comes to educating their children, countries with more highly educated and
skilled adults are at an advantage over countries where parents have less education, or where many adults have low literacy skills.
Figure 1.4.6 shows the relationship between mean reading 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 simple analysis, the share of tertiary-educated 35-44 year-olds accounts for 49% of the variation between countries/
economies (N = 41) in 15-year-old students’ mean performance (42% across OECD countries, N = 36). Figure 1.4.7 shows the
relationship between mean reading performance and the average literacy score of 35-54 year-olds in countries that participated
in the Survey of Adult Skills, a product of the OECD Programme for the International Assessment of Adult Competencies (PIAAC).">
Adult literacy accounts for 58% of the variation in mean performance between countries/economies (N = 35).

When interpreting the performance of 15-year-olds in PISA, it is also important to consider that the results reflect more than the
quality of lower secondary schooling (which these students have typically just completed, or are about to complete) or the quality
of the upper secondary schools that they may be attending (which, in some cases, they have attended for less than a year). 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 reading performance of 15-year-olds in PISA with the average reading
performance achieved towards the end of primary school by students from a similar birth cohort who participated in the
Progress in International Reading Literacy Study (PIRLS) in 2011. Some 42 countries, economies and subnational entities that
participated in PISA 2018 also participated in PIRLS 2011, a study developed by the International Association for the Evaluation
of Educational Achievement (Mullis et al., 2012s)). Figure 1.4.8 shows a strong correlation between the results of the reading
test for 4th-grade students in PIRLS 2011 and the results of the PISA 2018 reading assessment amongst 15-year-old students
(variations in PIRLS results can account for about 72% of the variation in PISA reading results across countries and economies).
Despite this clear relationship, countries that scored at similar levels in PIRLS - such as the Russian Federation and Singapore,
which were amongst the highest-performing countries - can have very different mean scores in PISA. Differences between
PISA and PIRLS 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 in who is assessed.'®

Figure 4.6 Reading performance in PISA and educational attainment amongst 35-44 year-olds
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Figure1.4.7 Reading performance in PISA and literacy amongst 35-54 year-olds
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Note: Different countries and regions participated in the Survey of Adult Skills (PIAAC) in different years. In all countries and regions, results for 35-54 year-olds are
approximated by the results of adults born between 1964 and 1983. No adjustment was made to account for changes in the skills of these adults, or for changes in
the composition of these cohorts, between the year in which the Survey of Adult Skills was conducted and 2018. PISA results for the Flemish community (Belgium)
are related to PIAAC results for Flanders (Belgium). PIAAC results for Ecuador are related to the country’s results in the PISA for Development assessment (2017).
For the United States, PIAAC data refer to 2017.

Source: OECD, PISA 2018 Database, Table 1.B1.4; OECD, Survey of Adult Skills (PIAAC) (2011-12, 2014-15, 2017).

StatLink SisP™ https://doi.org/10.1787/888934028463

Figure 1.4.8 Reading performance in PISA and 4th-graders’ performance in PIRLS 2011
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Source: OECD, PISA 2018 Database, Table 1.B1.4 and Mullis, I et al. (2012 (5)), PIRLS 2011 International Results in Reading,
https:/timssandpirls.bc.edu/pirls2011/downloads/P11 IR FullBook.pdf.
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The challenges of student and language diversity

The challenges education systems face cannot be reduced to differences in the overall resources available for schooling or
in the extent to which families and society at large support students’ acquisition of core skills. Student diversity, related, for
example, to socio-economic inequality and students not speaking the language of instruction at home, must also be considered.
The challenge for teachers and education systems is to overcome inequalities and at the same time exploit the benefits of
diversity in the classroom (OECD, 201073, OECD, 2019g)).

Figure 1.4.9 shows how the standard deviation of reading performance, described earlier, relates to a measure of socio-economic
heterogeneity within the country (the standard deviation of the PISA index of economic, social and cultural status); see Chapter 2
in PISA 2018 Results (Volume II): Where All Students Can Succeed (OECD, 2019y,3). There is no strong relationship across countries and
economies between the magnitude of socio-economic inequalities and the extent to which learning outcomes vary (this also holds
after accounting for mean performance in reading). However, some countries (including Brazil, Lebanon and Luxembourg) have
comparatively large variations in socio-economic conditions amongst their students, and also larger variations in learning outcomes
amongst their students than that observed in countries with similar overall performance or at similar levels of economic development.

How well students read in the language of instruction is influenced by whether they commonly speak that language at home and,
more generally, outside of school, and whether specific support is available for bilingual students and for non-native language
learners.!” Specific policies may also be required to help integrate students with an immigrant background into host societies
(OECD, 2019qgy); also see PISA 2018 Results (Volume II): Where All Students Can Succeed (OECD, 20193), Chapters 9 and 10. But even
when such policies are in place, the performance of students who immigrated to the country in which they were assessed can be
only partially attributed to their host country’s education system.

Figure1.4.9 Variation in reading performance and in students’ socio-economic status
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Figure 1.4.10 First-generation immigrant students
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StatLink SisP™ https://doi.org/10.1787/888934028520
Figure 14.11 Students who do not speak the language of instruction at home
Based on students' reports about what language they speak at home most of the time
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Figure 1.4.10 and Figure 1.4.11 show the countries where immigration and linguistic diversity are most pronounced.'® In 2018,
more than one in five students in Qatar (40%), the United Arab Emirates (33%), Macao (China) (26%) and Luxembourg (25%) were
first-generation immigrants, meaning that they were born outside of the country/economy and their parents were also born
outside of the country/economy. In Canada, Singapore, New Zealand, Australia, Hong Kong (China) and Switzerland (in descending
order of that share), more than 10% of students were first-generation immigrants. However, some of these immigrants may have
already spoken the language of instruction when they arrived. Immigrant students' performance and characteristics are the topic
of Chapters 9 and 10 in PISA 2018 Results (Volume II): Where All Students Can Succeed (OECD, 2019;y).

On the other hand, great linguistic diversity may exist even in countries that have relatively small shares of immigrant students.
More than 80% of students in Lebanon, the Philippines, Brunei Darussalam, Morocco, Luxembourg and Malta (in descending
order of that share), and between 41% and 53% of students in Indonesia, Singapore and the United Arab Emirates reported that,
most of the time, they speak a different language at home from the language of instruction.
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Table 1.4.411131 Reading performance at national and subnational levels

Reading scale

Range of ranks

Countries/economies assessing
OECD countries All countries/economies students on computers
Mean | 95% confidence
score interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank
B-S-J-Z (China) 555 550 - 561 1 2 1 2
Singapore 549 546 - 553 1 2 1 2
Alberta (Canada) 532 523 - 540
Macao (China) 525 523-528 3 5 3 5
Hong Kong (China)' 524 519-530 3 7 3 7
Ontario (Canada) 524 517 -531
Estonia 523 519-527 1 3 3 7 3 7
Canada 520 517-524 1 4 4 8 4 8
Finland 520 516 - 525 1 5 4 9 4 9
Québec (Canada) 519 513-526
British Columbia (Canada) 519 511-528
Ireland 518 514 -522 1 5 5 9 5 9
Nova Scotia (Canada) 516 508 - 523
Korea 514 508 - 520 2 7 6 1 6 1
Newfoundland and Labrador (Canada) 512 503 -520
Poland 512 507-517 4 8 8 12 8 12
Sweden 506 500-512 6 14 10 19 10 19
New Zealand 506 502-510 6 12 10 17 10 17
United States' 505 498-512 6 15 10 20 10 20
England (United Kingdom) 505 499-511
Scotland (United Kingdom) 504 498 -510
United Kingdom 504 499 - 509 7 15 1" 20 1 20
Japan 504 499 - 509 7 15 I 20 " 20
Australia 503 499 - 506 8 14 12 19 12 19
Chinese Taipei 503 497 -508 11 20 1 20
Prince Edward Island (Canada) 503 486 -519
Flemish Community (Belgium) 502 495 - 509
Denmark 501 498 - 505 9 15 13 20 13 20
Northern Ireland (United Kingdom) 501 493-509
Norway 499 495 - 504 10 17 14 22 14 22
Saskatchewan (Canada) 499 493 - 505
Germany 498 492 - 504 10 19 14 24 14 24
Trento (Italy) 496 491-501
Bolzano (Italy) 495 489 - 502
Slovenia 495 493 - 498 14 18 19 23 19 23
Manitoba (Canada) 494 488 - 501
Belgium 493 488 - 497 15 20 20 26 20 26
France 493 488 - 497 15 21 20 26 20 26
Portugal’ 492 487 - 497 15 21 20 26 20 26
Czech Republic 490 485 - 495 16 22 21 27 21 27
New Brunswick (Canada) 489 482 - 496
Moscow region (Russia) 486 477 - 495
Netherlands’ 485 480 - 490 20 24 24 30 24 30

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

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

Source: OECD, PISA 2018 Database.

StatLink SisP™ https://doi.org/10.1787/888934028292 cee
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Table 1.4.4 1231 Reading performance at national and subnational levels

Reading scale

Range of ranks

Countries/economies assessing
OECD countries All countries/economies students on computers
Mean | 95% confidence
score interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank

Austria 484 479 - 490 20 24 24 30 24 30
Switzerland 434 478 - 490 19 25 24 31 24 31
Wales (United Kingdom) 483 476 - 491

German-speaking Community (Belgium) 483 474 - 492

Toscana (Italy) 482 475 - 490

French Community (Belgium) 481 475 - 487

Croatia 479 474 - 484 27 36 27 36
Latvia 479 476 - 482 23 27 28 34 28 34
Russia 479 472 - 485 26 36 26 36
Italy 476 472 - 481 23 29 29 37 29 37
Hungary 476 472 - 480 24 29 29 37 29 37
Lithuania 476 473-479 24 28 29 36 30 36
Iceland 474 471 -477 25 29 31 38 31 37
Belarus 474 469 - 479 30 38 30 38
Israel 470 463 -478 25 31 31 40 31 39
Luxembourg 470 468 - 472 29 31 36 39 36 39
Ukraine 466 459 - 473 36 41

Turkey 466 461-470 30 32 38 41 38 40
Republic of Tatarstan (Russia) 463 456 - 469

Sardegna (Italy) 462 454 - 470

Slovak Republic 458 454 - 462 32 34 40 43 40 42
Greece 457 450 - 465 31 34 40 43 39 42
Bogotd (Colombia) 455 444 - 465

CABA (Argentina) 454 443 - 464

Chile 452 447 - 457 33 34 42 44 41 43
Malta 448 445 - 452 43 44 42 43
Serbia 439 433 - 446 45 46 44 45
South (Brazil) 432 420-444

United Arab Emirates 432 427 - 436 45 48 44 47
Romania 428 418 -438 45 55

Astana (Kazakhstan) 428 413 - 442

Cérdoba (Argentina) 427 418 - 436

Uruguay 427 422 -433 46 52 45 49
Costa Rica 426 420-433 46 54 45 50
Middle-West (Brazil) 425 407 - 443

Almaty (Kazakhstan) 424 409 - 440

Cyprus 424 422 - 427 48 53 46 50
Moldova 424 419-429 47 54

Southeast (Brazil) 424 418 - 430

Karagandy region (Kazakhstan) 422 409 - 436

Montenegro 421 419 -423 50 55 48 51
Mexico 420 415-426 35 36 49 57 47 52
Bulgaria 420 412 -428 48 58 46 53

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

Countries and economies are ranked in descendling order of mean reading performance.
Source: OECD, PISA 2018 Database.
StatLink SisP™ https://doi.org/10.1787/888934028292 e
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Table .4.43/31 Reading performance at national and subnational levels

Reading scale

Range of ranks

Countries/economies assessing
OECD countries All countries/economies students on computers
Mean | 95% confidence
score interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank

Jordan 419 413-425 49 57

Kostanay region (Kazakhstan) 417 407 - 427

Malaysia 415 409 - 421 53 58 50 54
DI Yogyakarta (Indonesia) 414 402 - 425

PBA (Argentina) 413 402 - 424

Brazil 413 409 -417 55 59 51 54
North-Kazakhstan region (Kazakhstan) 413 403 - 422

DKI Jakarta (Indonesia) 412 399 - 426

Colombia 412 406-419 35 36 54 61 51 57
Brunei Darussalam 408 406 - 410 58 61 54 57
Qatar 407 406 - 409 59 62 55 58
Albania 405 402 - 409 59 64 55 59
East-Kazakhstan region (Kazakhstan) 405 392-418

Bosnia and Herzegovina 403 397-409 59 65 55 59
Argentina 402 396 -407 60 66

Peru 401 395-406 61 66 57 60
Saudi Arabia 399 393-405 61 66

Akmola region (Kazakhstan) 395 386 - 404

Thailand 393 387-399 64 69 59 62
North Macedonia 393 391-395 66 68

North (Brazil) 392 379 - 406

Pavlodar region (Kazakhstan) 391 378 -403

Baku (Azerbaijan) 389 384-394 66 69 60 62
Northeast (Brazil) 389 381-397

Tucumdn (Argentina) 389 379-399

Kazakhstan 387 384-390 68 69 61 62
Aktobe region (Kazakhstan) 381 372 -389

Georgia 380 376-384 70 7 63 64
West-Kazakhstan region (Kazakhstan) 378 369 - 388

Panama 377 371-383 70 72 63 65
Indonesia 371 366 - 376 7 72 64 65
Zhambyl region (Kazakhstan) 369 362 -376

South-Kazakhstan region (Kazakhstan) 368 361-375

Kyzyl-Orda region (Kazakhstan) 366 361-372

Mangistau region (Kazakhstan) 361 349 -372

Almaty region (Kazakhstan) 360 351-369

Morocco 359 353-366 73 74 66 67
Lebanon 353 345-362 73 75

Kosovo 353 351-355 74 75 66 67
Atyrau region (Kazakhstan) 344 335-352

Dominican Republic 342 336-347 76 77 68 69
Philippines 340 333-346 76 77 68 69

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

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

Source: OECD, PISA 2018 Database.

StatLink SisP https://doi.org/10.1787/888934028292
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Table 1.4.5013 Mathematics performance at national and subnational levels

Mathematics scale

Range of ranks

) ) ) Countries/economies assessing
Mean 95% confidence OECD countries All countries/economies students on computers
score interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank

B-S-J-Z (China) 591 586 - 596 1 1 1 1
Singapore 569 566 -572 2 2 2 2
Macao (China) 558 555-561 3 4 3 4
Hong Kong (China)’ 551 545 - 557 3 4 3 4
Québec (Canada) 532 525-539

Chinese Taipei 531 525-537 5 7 5 7
Japan 527 522-532 1 3 5 8 5 8
Korea 526 520-532 1 5 9 5 9
Estonia 523 520-527 1 4 6 9 6 9
Bolzano (Italy) 521 515-528

Netherlands’ 519 514-524 2 6 7 11 7 1
Trento (Italy) 518 513-523

Flemish Community (Belgium) 518 511-524

Poland 516 511-521 4 8 9 13 9 13
Switzerland 515 510-521 4 9 9 14 9 14
Ontario (Canada) 513 504 - 521

Canada 512 507-517 5 1K 10 16 10 16
Alberta (Canada) 511 501 -521

Denmark 509 506-513 6 1 1 16 1 16
Slovenia 509 506-512 7 1 12 16 12 16
Belgium 508 504-513 7 13 12 18 12 18
Finland 507 503-511 7 13 12 18 12 18
German-speaking Community (Belgium) 505 495-515

British Columbia (Canada) 504 494 -515

England (United Kingdom) 504 498 - 510

Navarre (Spain) 503 486 -519

Castile and Ledn (Spain) 502 493-512

Sweden 502 497 - 508 10 19 15 24 15 24
United Kingdom 502 497 - 507 10 19 15 24 15 24
Norway 501 497 - 505 1 19 16 24 16 24
Germany 500 495 - 505 1 21 16 26 16 26
Ireland 500 495 - 504 12 21 17 26 17 26
Czech Republic 499 495 - 504 12 21 17 26 17 26
Basque Country (Spain) 499 492 - 506

Austria 499 493 - 505 12 23 17 28 17 28
Cantabria (Spain) 499 484 -514

Galicia (Spain) 498 490 - 507

La Rioja (Spain) 497 478 -517

Aragon (Spain) 497 485 - 508

Latvia 496 492 -500 15 23 20 28 20 28
Toscana (Italy) 496 487 - 504

France 495 491 -500 15 24 20 29 20 29
Iceland 495 491 -499 16 24 21 29 21 29
French Community (Belgium) 495 490 - 501

New Zealand 494 491 - 498 18 24 22 29 22 29
Nova Scotia (Canada) 494 482 - 507

Portugal’ 492 487 - 498 18 26 23 31 23 31
Northern Ireland (United Kingdom) 492 484 - 500

Australia 491 488 - 495 20 25 25 31 25 31

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

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

Source: OECD, PISA 2018 Database.

StatLink SarsM https://doi.org/10.1787/888934028311 .o
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Table 14,5123 Mathematics performance at national and subnational levels

Mathematics scale

Range of ranks

Countries/economies assessing
OECD countries All countries/economies students on computers
95% confidence
interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank

New Brunswick (Canada) 491 480 - 502

Asturias (Spain) 491 481 - 500

Catalonia (Spain) 490 482 - 498

Scotland (United Kingdom) 489 481 - 497

Newfoundland and Labrador (Canada) 488 476 -501

Russia 488 482 - 494 27 35 27 35
Wales (United Kingdom) 487 479 - 495

Italy 487 481 -492 23 29 28 35 28 35
Prince Edward Island (Canada) 487 465-508

Slovak Republic 486 481 - 491 23 29 28 35 28 35
Madrid (Spain) 486 479 - 492

Saskatchewan (Canada) 485 475 - 495

Luxembourg 483 481 - 486 25 29 31 36 31 36
Balearic Islands (Spain) 483 472 -493

Manitoba (Canada) 482 474 - 489

Spain 481 479 - 484 26 31 32 37 32 37
Lithuania 481 477 - 485 26 31 32 37 32 37
Hungary 481 477 - 486 26 31 31 37 31 37
Castile-La Mancha (Spain) 479 469 - 489

United States' 478 472 - 485 27 31 32 39 32 39
Murcia (Spain) 474 462 - 485

Comunidad Valenciana (Spain) 473 465 - 482

Belarus 472 467 - 477 37 40 37 40
Malta 472 468 - 475 37 39 37 39
Extremadura (Spain) 470 457 - 482

Andalusia (Spain) 467 459 - 476

Sardegna (Italy) 467 459 - 475

Croatia 464 459 - 469 39 41 40 41
Israel 463 456 - 470 32 32 39 42 39 41
Canary Islands (Spain) 460 452 - 469

Zhambyl region (Kazakhstan) 456 444 - 467

Turkey 454 449 - 458 33 34 42 46 42 45
Ukraine 453 446 - 460 41 46

Greece 451 445 - 457 33 34 42 46 42 45
Cyprus 451 448 - 453 42 46 42 45
Astana (Kazakhstan) 450 435 - 466

Almaty (Kazakhstan) 448 434 - 463

Serbia 448 442 - 454 42 47 42 46
Kostanay region (Kazakhstan) 448 435 - 461

Karagandy region (Kazakhstan) 446 431 - 460

Malaysia 440 435 - 446 46 50 45 49
Pavlodar region (Kazakhstan) 438 426 - 449

Albania 437 432 - 442 47 51 46 49
East-Kazakhstan region (Kazakhstan) 437 423 - 451

Bulgaria 436 429 - 444 47 53 46 51
United Arab Emirates 435 431-439 47 51 46 50
CABA (Argentina) 434 425 - 444

North-Kazakhstan region (Kazakhstan) 433 422 - 443

Melilla (Spain) 432 411-452

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

Countries and economies are ranked in descending order of mean mathematics performance.
Source: OECD, PISA 2018 Database.
StatLink SirEP™ https://doi.org/10.1787/888934028311
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Table 1.4.53 Mathematics performance at national and subnational levels

Mathematics scale

Range of ranks

) ) ) Countries/economies assessing
Mean 95% confidence OECD countries All countries/economies students on computers
score interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank

Brunei Darussalam 430 428-432 50 53 49 51
Romania 430 420 - 440 47 56

DI Yogyakarta (Indonesia) 430 417 - 442

Montenegro 430 427 -432 50 53 49 51
Bogotd (Colombia) 430 420 -439

Kazakhstan 423 419-427 53 57 52 54
DKI Jakarta (Indonesia) 421 406 - 436

Moldova 421 416 - 425 54 59

Aktobe region (Kazakhstan) 420 408 - 432

Baku (Azerbaijan) 420 414 - 425 54 60 52 57
Kyzyl-Orda region (Kazakhstan) 419 403 - 436

Thailand 419 412-425 53 60 52 57
West-Kazakhstan region (Kazakhstan) 1418 405 - 430

Uruguay 418 413-423 54 60 52 57
Chile 417 413-422 35 35 55 60 53 57
Qatar 414 412-417 58 61 55 58
Ceuta (Spain) 411 387-435

Akmola region (Kazakhstan) 411 399-424

Mexico 409 404 -414 36 36 60 63 57 60
Bosnia and Herzegovina 406 400-412 61 65 58 61
Costa Rica 402 396 - 409 61 66 58 62
South-Kazakhstan region (Kazakhstan) 401 390-412

South (Brazil) 401 391-412

Cordoba (Argentina) 400 392 - 409

Peru 400 395 - 405 62 67 59 62
Jordan 400 393-406 62 63

Almaty region (Kazakhstan) 399 389-409

Georgia 398 392-403 63 68 60 63
Middle-West (Brazil) 396 379-412

North Macedonia 394 391-398 65 69

Lebanon 393 386 - 401 63 69

Southeast (Brazil) 392 386 -398

Colombia 391 385-397 37 37 66 70 62 64
Mangistau region (Kazakhstan) 391 373-409

PBA (Argentina) 387 377-397

Brazil 384 380-388 69 72 64 65
Atyrau region (Kazakhstan) 382 368 - 396

Argentina 379 374 - 385 70 73

Indonesia 379 373-385 70 73 64 65
Saudi Arabia 373 367-379 71 74

Morocco 368 361-374 73 75 66 67
North (Brazil) 366 352 -380

Kosovo 366 363-369 74 75 66 67
Tucumdn (Argentina) 364 354 -374

Northeast (Brazil) 363 356 - 371

Panama 353 348 - 358 76 77 68 69
Philippines 353 346 - 359 76 77 68 69
Dominican Republic 325 320-330 78 78 70 70

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

Countries and economies are ranked in descending order of mean mathematics performance.
Source: OECD, PISA 2018 Database.
StatLink =M™ https://doi.org/10.1787/888934028311
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Table 1.4.611/31 Science performance at national and subnational levels

Science scale

Range of ranks

) ) ) Countries/economies assessing
Mean 95% confidence OECD countries All countries/economies students on computers
score interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank

B-S-J-Z (China) 590 585 - 596 1 1 1 1
Singapore 551 548 - 554 2 2 2 2
Macao (China) 544 541 - 546 3 3 3 3
Alberta (Canada) 534 525 -542

Estonia 530 526-534 1 2 4 5 4 5
Japan 529 524 -534 1 3 4 6 4 6
Finland 522 517-527 2 5 5 9 5 9
Québec (Canada) 522 514-529

Korea 519 514 -525 3 5 6 10 6 10
Ontario (Canada) 519 511-526

Canada 518 514-522 3 5 6 10 6 10
Hong Kong (China)' 517 512-522 6 1 6 1
British Columbia (Canada) 517 506 - 527

Chinese Taipei 516 510-521 6 11 6 11
Poland 511 506-516 5 9 9 14 9 14
Galicia (Spain) 510 503-518

Flemish Community (Belgium) 510 503-516

New Zealand 508 504-513 6 10 10 15 10 15
Nova Scotia (Canada) 508 499 -517

England (United Kingdom) 507 501-513

Slovenia 507 505 - 509 6 " 1" 16 1" 16
Newfoundland and Labrador (Canada) 506 494 -519

United Kingdom 505 500-510 6 14 1" 19 il 19
Netherlands’ 503 498 - 509 7 16 12 21 12 21
Germany 503 497 - 509 7 16 12 21 12 21
Australia 503 499 - 506 8 15 13 20 13 20
United States’ 502 496 - 509 7 18 12 23 12 23
Prince Edward Island (Canada) 502 484 -519

Castile and Ledn (Spain) 501 491-511

Saskatchewan (Canada) 501 493 -508

Sweden 499 493 - 505 9 19 14 24 14 24
Belgium 499 494 -503 1M 19 16 24 16 24
Bolzano (Italy) 498 490 - 506

Czech Republic 497 492 - 502 12 21 17 26 17 26
Asturias (Spain) 496 487 - 505

Ireland 496 492 - 500 13 21 18 26 18 26
Cantabria (Spain) 495 477 -513

Switzerland 495 489 - 501 13 23 18 28 18 28
Trento (Italy) 495 491 -499

Aragon (Spain) 493 483 - 504

France 493 489 - 497 16 23 21 28 21 28
Denmark 493 489 - 496 16 23 21 28 21 28
New Brunswick (Canada) 492 481-504

Navarre (Spain) 492 480 - 504

Portugal 492 486 - 497 16 24 21 29 21 29
Northern Ireland (United Kingdom) 491 482 - 500

Norway 490 486 - 495 18 24 23 29 23 29
Scotland (United Kingdom) 490 482 - 498

Austria 490 484 - 495 18 25 23 30 23 30

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

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

Source: OECD, PISA 2018 Database.

StatLink S https://doi.org/10.1787/888934028330 e
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Table 1.4.612/31 Science performance at national and subnational levels

Science scale

Range of ranks

Countries/economies assessing

. OECD countries All countries/economies students on computers
Mean 95% confidence
score interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank

Manitoba (Canada) 489 482 - 497

Catalonia (Spain) 489 479 - 498

Wales (United Kingdom) 488 481 - 496

Basque Country (Spain) 487 479 - 496

Latvia 487 484 - 491 21 25 26 30 26 30
Madrid (Spain) 487 481 -493

La Rioja (Spain) 487 471-502

French Community (Belgium) 485 479 - 490

Castile-La Mancha (Spain) 484 473 - 496

German-speaking Community (Belgium) 483 469 - 498

Spain 483 480 - 486 24 27 29 32 29 32
Balearic Islands (Spain) 482 472 - 492

Lithuania 482 479 - 485 25 27 30 33 30 33
Hungary 481 476 - 485 24 28 29 34 29 34
Murcia (Spain) 479 468 - 490

Russia 478 472 -483 30 37 30 36
Comunidad Valenciana (Spain) 478 469 - 436

Luxembourg 477 474 - 479 27 29 32 36 32 36
Iceland 475 472 - 479 28 30 33 37 33 37
Toscana (Italy) 475 467 - 483

Extremadura (Spain) 473 462 - 485

Croatia 472 467 - 478 33 40 33 39
Belarus 471 466 - 476 34 40 34 39
Andalusia (Spain) 471 462 - 480

Canary Islands (Spain) 470 461 -478

Ukraine 469 463 -475 35 42

Turkey 468 464 -472 30 32 36 4 36 40
Italy 468 463-473 30 33 36 42 36 41
Slovak Republic 464 460 - 469 30 33 39 42 38 41
Israel 462 455 - 469 30 33 38 43 38 42
Malta 457 453 - 460 42 44 141 43
CABA (Argentina) 455 444 - 465

Sardegna (Italy) 452 444 - 460

Greece 452 445 - 458 34 35 43 45 42 44
Bogotd (Colombia) 451 441 - 460

Chile 444 439 - 448 35 35 44 47 43 46
Serbia 440 434 - 446 45 49 44 48
DI Yogyakarta (Indonesia) 439 429 - 449

Cyprus 439 436 -442 45 48 44 47
Melilla (Spain) 439 424 - 454

Malaysia 438 432-443 45 50 44 48
United Arab Emirates 434 430-438 47 52 47 50
Brunei Darussalam 431 429 -433 49 53 48 50
Almaty (Kazakhstan) 431 414 - 447

Jordan 429 424 - 435 49 56

Moldova 428 424 -433 49 55

Astana (Kazakhstan) 428 413 - 443

DKI Jakarta (Indonesia) 428 415 - 441

Karagandy region (Kazakhstan) 428 414 - 442

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

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

Source: OECD, PISA 2018 Database.

StatLink SisM™ https://doi.org/10.1787/888934028330
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Table 1.4.6 331 Science performance at national and subnational levels

Science scale

Range of ranks

) ) ) Countries/economies assessing
Mean 95% confidence OECD countries All countries/economies students on computers
score interval Upperrank | Lowerrank | Upperrank | Lowerrank | Upperrank Lower rank

Cdrdoba (Argentina) 427 418 - 437

Kostanay region (Kazakhstan) 426 415-438

Thailand 426 420-432 50 58 49 54
Uruguay 426 421-431 51 57 49 53
Romania 426 417 -435 49 60

Bulgaria 424 417-431 50 59 49 55
South (Brazil) 419 408 - 431

Mexico 419 414- 424 36 37 55 62 51 57
North-Kazakhstan region (Kazakhstan) 419 409 - 429

Qatar 419 417 -421 56 60 52 56
Albania 417 413-421 57 63 53 58
Costa Rica 416 409-422 56 63 52 58
Middle-West (Brazil) 415 399 - 431

Ceuta (Spain) 415 402 -428

Montenegro 415 413-418 58 63 54 58
Southeast (Brazil) 414 408 - 419

PBA (Argentina) 413 403 - 424

East-Kazakhstan region (Kazakhstan) 413 402 - 424

Colombia 413 407 -419 36 37 58 64 54 59
Pavlodar region (Kazakhstan) 413 401 - 425

North Macedonia 413 410-416 60 63

Peru 404 399 -409 63 67 58 61
Argentina 404 398-410 63 68

Brazil 404 400 - 408 64 67 59 61
Akmola region (Kazakhstan) 401 391-411

Bosnia and Herzegovina 398 393-404 65 70 60 64
Baku (Azerbaijan) 398 393-402 66 70 60 64
Zhambyl region (Kazakhstan) 397 389 - 406

Kazakhstan 397 394 - 400 67 70 61 64
Indonesia 396 391 -401 67 70 61 64
West-Kazakhstan region (Kazakhstan) 391 381-401

Tucumdn (Argentina) 391 381-401

Aktobe region (Kazakhstan) 389 379-399

Saudi Arabia 386 381-392 71 73

North (Brazil) 384 373-396

Lebanon 384 377-391 71 74

Georgia 383 378 - 387 71 74 65 66
Northeast (Brazil) 383 375-390

Almaty region (Kazakhstan) 380 371-390

Morocco 377 371-382 73 74 65 66
Kyzyl-Orda region (Kazakhstan) 374 365-384

South-Kazakhstan region (Kazakhstan) 373 366 - 380

Kosovo 365 363-367 75 76 67 68
Panama 365 359-370 75 77 67 69
Mangistau region (Kazakhstan) 365 355-374

Atyrau region (Kazakhstan) 361 350 - 371

Philippines 357 351-363 76 77 68 69
Dominican Republic 336 331-341 78 78 70 70

1. Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
Notes: OECD countries are shown in bold black. Partner countries, economies and subnational entities that are not included in national results are shown in bold blue.
Regions 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.

Countries and economies are ranked in descending order of mean mathematics performance.
Source: OECD, PISA 2018 Database.
StatLink s https://doi.org/10.1787/888934028330
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Because the membership of the OECD has changed over time, the three categories (around, above and below the OECD mean) are not
comparable to the corresponding categories used in earlier PISA reports.

See Annex A5 for a discussion of how the scales are linked, and of the comparability of results between paper- and computer-based
assessments.

While score points in reading, mathematics and science are not comparable, differences in scores can be compared through a standardised
effect-size metric, such as Cohen'’s d.

In reading, 220 points is approximately equal to the distance between the mid-point of Proficiency Level 5 - a level at which students can
comprehend lengthy texts, deal with concepts that are abstract or counterintuitive, and establish distinctions between fact and opinion, based
on implicit cues pertaining to the content or source of the information - and the mid-point of Proficiency Level 2 - a level at which students are
capable of identifying the main idea in a text of moderate length, of finding information based on explicit though sometimes complex criteria,
and of reflecting on the purpose and form of texts only when explicitly directed to do so, but have difficulty with reading tasks that do not
contain explicit cues or that do contain distractors and competing information (see Chapter 5 for more detailed descriptions of what students
can do at different levels of the reading scale).

In reading, students in Singapore who reported that they do not speak English at home scored 54 points (S.E.: 3.3 points) below students who
reported that they speak English at home; in mathematics, the difference was only 32 points (S.E.: 2.9 points).

In this report, the range of ranks is defined as the 97.5% confidence interval for the rank statistic. This means that there is at least a 97.5%
probability that the interval defined by the upper and lower ranks, and computed based on PISA samples, contains the true rank of the
country/economy (see Annex A3).

The lowest rank of country/economy A is not merely given by the number of countries/economies whose mean scores are above those
of country/economy A in Table 1.4.1, Table 1.4.2, and Table 1.4.3, and whose names are not listed amongst the non-significant differences
compared to country/economy A in those tables. For more details about the methodology behind the computation of a confidence interval for
the rank, see Annex A3.

In addition to adjudicated subnational entities, whose data were carefully reviewed against technical and scientific standards, the table also includes
any subnational entity that constituted one or more explicit sampling strata and that achieved, through deliberate over-sampling or sometimes,
due to its large size within the country, a sample of at least 25 participating schools and 875 assessed students. It also includes some subnational
entities that conducted a census, and where the country requested that results be reported at the subnational level. For non-adjudicated entities,
response rates were not assessed separately from those of the country as a whole, and results must be interpreted with caution.

If the distribution of performance amongst the eligible 15-year-olds (first-order) stochastically dominates that of the non-eligible 15-year-olds,
then the mean and all percentiles of the PISA target population represent an upper bound on the percentiles of the population encompassing
all 15-year-olds.

. See https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups (accessed on 23 August 2019).

. The GDP values represent per capita GDP in 2018 at current prices, expressed in USD. The conversion from local currencies to equivalent USD
accounts for differences in purchasing power across countries and economies.

. Spending per student is approximated by multiplying the expenditure per student on educational institutions in 2018 (from public and private
sources), at each level of education, by the theoretical duration of education at the respective level, up to the age of 15. Cumulative expenditure
for a given country is approximated as follows: let ng, n, and n, be the typical number of years spent by a student from the age of 6 up to the age
of 15 in primary, lower secondary and upper secondary education. Let Eq, £4 and £, be the annual expenditure per student in USD converted
using purchasing power parity in primary, lower secondary and upper secondary education, respectively. The cumulative expenditure is then
calculated by multiplying current annual expenditure for each level of education by the typical duration of study in that level, using the following
formula: CE=ngEq+n E1+n; Es.

. The countries and economies included in each analysis may vary due to data availability. The percentage of variation in mean reading
performance accounted for by each variable cannot therefore be directly compared.

. The indicator of total learning time computed based on 2015 data is used as a proxy for the time investment of PISA 2018 students, because
PISA 2018 did not collect data on out-of-school learning time.

. Different countries participated in the Survey of Adult Skills (PIAAC) in different years. In all countries, results for 35-54 year-olds are
approximated by the results of adults born between 1964 and 1983. No adjustment is made to account for changes in the skills of these
adults, or for changes in the composition of these cohorts, between the year in which the survey was conducted and 2018. PISA results for
the Flemish Community of Belgium are related to PIAAC results for Flanders (Belgium). PIAAC results for Ecuador are related to the country’s
results in the PISA for Development assessment (2017). For the United States, PIAAC data refer to 2017.

. PISA and PIRLS assess different constructs and different samples. For example, PIRLS uses a grade-based definition of the target population,
while PISA uses an age-based definition. Dropout between the end of primary school and the age of 15 may reduce the comparability of
samples across assessments. Also note that the cohort that was assessed in PIRLS 2011 differs by 1 or 2 years, in most cases, from the cohort
assessed in PISA 2018. In addition, cohort composition could have changed in some countries and economies due to migration. It is beyond
the scope of this chapter to analyse these differences in detail.
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17. As noted in Worden (2012gy), bilingualism and multilingualism can have multiple benefits for students and should be encouraged. Bilingualism, in
particular, is associated with enhanced executive control (Bialystok, 20114;). Despite the many advantages of bilingualism, it has been shown that
bilingual children, on average, know significantly fewer words in each language than comparable monolingual children (Bialystok et al., 2009).
Several high-performing countries in PISA have large shares of bilingual students, including Singapore, one of the highest-performing countries
in all subjects, and Switzerland, which scores around the OECD average in reading, but above the OECD average in mathematics.

18. International PISA data cannot describe all aspects of ethnic diversity. For example, in Australia, New Zealand or in the Americas, PISA measures
of linguistic diversity and immigrant status do not necessarily cover indigenous populations, which use the language of instruction in
everyday life.
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What can students do in reading?

This chapter presents the various levels
of proficiency that students exhibited

in the PISA 2018 reading assessment.
It describes what students can do at
each level of proficiency using items from
the actual assessment and the field trial
that preceded it. The chapter presents
how many students performed at each
proficiency level. It then discusses
student performance in various specific
aspects of reading.
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What can students do in reading?

Reading proficiency is essential for a wide variety of human activities - from following instructions in a manual; to figuring out
the who, what, when, where and why of a situation; to the many ways of communicating with others for a specific purpose or
transaction. Moreover, reading is a component of many other domains of knowledge. For example, real-life problems often
require people to draw on their knowledge of mathematics and science, the two other core subjects that PISA tests. Yet in order
to do so, people have to be able to read well to obtain the information they need, whether that means reading the nutritional
labels on prepared food or comparing car-insurance contracts. People also need to engage in the critical and analytical thinking
inherent in reading as they make use of written information for their own purposes.’

While digitalisation has made sharing non-text-based sources of information, such as videos and images, easier, it has not
necessarily done so at the expense of text-based information. In fact, even access to visual or spoken information today often
requires some reading: virtually every screen application contains written words (e.g. titles, summaries or comments). If anything,
digitalisation has resulted in the emergence and availability of new forms of text. These range from the concise (text messages;
memes that combine text with video or images; annotated search engine results; and some online forum posts) to the lengthy
(tabbed, multipage websites; newly accessible archival material scanned from microfiches; and some other online forum posts).
In other words, reading proficiency will be just as essential in tomorrow’s highly digitised world as it is today. Indeed, education
systems are increasingly incorporating digital (reading) literacy into their programmes of instruction (Erstad, 2006(;;; Common
Core State Standards Initiative, 2010)).

This chapter describes what students were able to do in the PISA 2018 reading assessment. It focuses, in particular, on the
computer-delivered reading assessment. This computer-based test included new text and assessment formats made possible
through digital delivery. The test aimed to assess reading literacy in the digital environment while retaining the ability to assess
more traditional forms of reading literacy.

What the data tell us

- Some 77% of students, on average across OECD countries, attained at least Level 2 proficiency in reading. At a minimum,
these students are able to identify the main idea in a text of moderate length, find information based on explicit, though
sometimes complex, criteria, and reflect on the purpose and form of texts when explicitly directed to do so. Over 85% of
students in Beijing, Shanghai, Jiangsu and Zhejiang (China), Canada, Estonia, Finland, Hong Kong (China), Ireland, Macao
(China), Poland and Singapore performed at this level or above.

= Around 8.7% of students, on average across OECD countries, were top performers in reading, meaning that they attained
Level 5 or 6 in the PISA reading test. At these levels, students are able to comprehend lengthy texts, deal with concepts
that are abstract or counterintuitive, and establish distinctions between fact and opinion, based on implicit cues pertaining
to the content or source of the information. In 20 education systems, including those of 15 OECD countries, over 10% of
15-year-old students were top performers.

THE RANGE OF PROFICIENCY COVERED BY THE PISA READING TEST

Chapter 4 describes students’ performance through their placement on the reading, mathematics and science scales. The higher
a student scored on the scale, the stronger he or she performed in that particular subject. However, these scores do not indicate
what students are actually capable of accomplishing in each subject. This chapter describes what students are able to do in
reading; the next two chapters (Chapters 6 and 7) describe students’ ability in mathematics and science in greater detail.

As in previous PISA cycles, the reading scale was divided into a range of proficiency levels. Seven of these levels - Levels 1b, 13, 2,
3,4, 5 and 6, in ascending order of proficiency - were used to describe reading proficiency in PISA 2009, 2012 and 2015. While
the score cut-offs between reading proficiency levels have not changed, the descriptions for all proficiency levels were updated
to reflect new aspects of reading that were assessed for the first time in 2018. For example, Levels 3, 4, 5 and 6, as defined in
PISA 2018, capture students' ability to assess the quality and credibility of information, and to manage conflict across texts, an
aspect of reading literacy that was not highlighted in past assessments (see Chapter 1 for detailed descriptions).

In previous cycles of PISA, there were no tasks to describe the capabilities of students who performed below Level 1b. It was clear
that these students could not, in general, successfully perform tasks that were classified at Level 1b, but it was not clear what
they actually could do. However, all countries, and low-achieving countries in particular, have some 15-year-old students who
perform below Level 1b. The PISA for Development programme, in operation between 2015 and 2018 to help eight medium- and
low-income countries prepare for full participation in PISA, introduced less-difficult items that were more suitable for students
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in these countries (OECD, 20183)). Building on this experience, PISA 2018 introduced new items (beyond those used in PISA for
Development) and was able to add a new level, Level 1¢, to describe the proficiency of some students who would previously have
simply been classified as below Level 1b.

Proficiency scales not only describe student performance; they also describe the difficulty of the tasks presented to students
in the assessment. The descriptions of what students at each proficiency level can do and of the typical features of tasks and
texts at each level (Table 1.5.1) were obtained from an analysis of the tasks located at each proficiency level.2 These descriptions
were updated from those used in previous PISA cycles to reflect the new reading framework. In particular, Table 1.5.1 takes into
account the new items created for this assessment (including those at Level 1c) and their increased emphasis on certain forms
of text, such as non-continuous texts, texts that span multiple screens and cannot be viewed simultaneously, and multiple-
source texts.

Table I.5.1 11721 Summary description of the eight levels of reading proficiency in PISA 2018

Percentage of students

Lower able to perform tasks
score  ateach level or above
limit (OECD average) Characteristics of tasks

Level

698 1.3% 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 to set 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 8.7% Readers at Level 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 offered 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 27.6% 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 to assess 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.
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Table 1.5.1 221 Summary description of the eight levels of reading proficiency in PISA 2018

Percentage of students
Lower able to perform tasks

score = ateach level or above
limit (OECD average) Characteristics of tasks

Level

480 53.6% 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 a piece of text in order to identify 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 for information 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 text or 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 77.4% 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 92.3% 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 98.6% 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 a simple 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 to the reader, such as through repetition of information,
pictures or familiar symbols. There is minimal competing information.

1c | 189 99.9% 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.
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However, these descriptions of student proficiency only apply to the computer-based assessment. While the results from countries
that conducted the PISA 2018 assessment using pen and paper can be compared to those from countries that delivered the test
on computer, countries that used the paper version of the test included only items that were developed for PISA 2009 according
to the previous reading framework.? A description of the proficiency levels that describe what students who sat the paper-based
assessment can do can be found in the PISA 2009 Initial Report (OECD, 2010p4).

Table 1.5.2 presents the difficulty level of several released items from both the PISA 2018 main study (i.e. items that were actually
used in the assessment) and the PISA 2018 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 2009 Initial Report (OECD, 2010y4)).

Table 1.5.2 Map of selected reading questions, illustrating the proficiency levels

Question

] difficulty
2 (in PISA
i Question (in descending order of difficulty) score points)
n 698
626 RAPA NUI - Released item 6 (CR551Q10) 665
COW'S MILK - Released item 5 (CR557Q12) 662
RAPA NUI - Released item 3 (CR551Q06) 654
RAPA NUI - Released item 4 (CR551Q08) 634
553 RAPA NUI - Released item 5 (CR551Q09) 597
RAPA NUI - Released item 7 (CR551Q11) 588
RAPA NUI - Released item 1 (CR551Q01) 559
480 | COW'S MILK - Released item 3 (CR557Q07) 539
RAPA NUI - Released item 2 (CR551Q05) 513
COW'S MILK - Released item 7 (CCR557Q14) 506
COW'S MILK - Released item 4 (CR557Q10) 498
2 407 CHICKEN FORUM - Released item 7 (CR548Q09) 466
CHICKEN FORUM - Released item 3 (CR548Q01) 458
COW'S MILK - Released item 2 (CR557Q04) 452
CHICKEN FORUM - Released item 6 (CR548Q07) 409
1a 335 | COW'S MILK - Released item 6 (CR557Q13) 406
CHICKEN FORUM - Released item 2 (CR548Q03) 357
CHICKEN FORUM - Released item 5 (CR548Q05) 347
1bh | 262 | CHICKEN FORUM - Released item 1 (CR548Q02) 328
CHICKEN FORUM - Released item 4 (CR548Q04) 328
COW'S MILK - Released item 1 (CR557Q03) 323
Most reading-fluency tasks calling for a ‘no” response (meaningless sentences,
such as “Airplanes are made of dogs”)
1c | 189 | Most reading-fluency tasks calling for a ‘yes” response (meaningful sentences,
such as “The red car had a flat tyre”) are located at Level 1c or below

Note: The units COW'S MILK and CHICKEN FORUM were only used in the field trial; estimates of the difficulty level of these items were thus based only on data from the field trial
and are reported in italics. Only items in the computer-based assessment (either in the PISA 2018 main survey or its field trial) are included.

PERCENTAGE OF STUDENTS AT THE DIFFERENT LEVELS OF READING PROFICIENCY

Figure 1.5.1 presents the distribution of students across the eight levels of reading proficiency. 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.

Proficiency at Level 2 or above

At Level 2, students begin to demonstrate the capacity to use their reading skills to acquire knowledge and solve a wide range
of practical problems. Students who do not attain Level 2 proficiency in reading often have difficulty when confronted with
material that is unfamiliar to them or that is of moderate length and complexity. They usually need to be prompted with cues
or instructions before they can engage with a text. In the context of the United Nations Sustainable Development Goals, Level 2
proficiency has been identified as the “minimum level of proficiency” that all children should acquire by the end of secondary
education (see Chapter 10).
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Figure 1.5.1 Students’ proficiency in reading (computer-based assessment)

I Below Level 1c mmmm Level 1c E3level Tb Jlevel1la [T Jlevel2 @ level3 mmElevel4 mEElevel5 mEM|evel6

Coverage Index 3 (%)

Students at Level 1a or below Students at Level 2 or above

%100 80 60 40 20 0 20 40 60 80 100

Note: Coverage Index 3 is shown next to the country/economy name.

Countries and economies are ranked in descending order of the percentage of students who performed at or above Level 2.
Source: OECD, PISA 2018 Database, Tables 1.B1.1 and LA2.1.

StatLink Sir3™ https://doi.org/10.1787/888934028558
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Figure 1.5.2 Students’ proficiency in reading (paper-based assessment)

I Below Level 1Tb B Level 1b [ Jlevel lTa [T Jlevel2 [ level3 WM level4 mEElevel5 HEM|evel6

Coverage Index 3 (%)

Students at Level 1a or below Students at Level 2 or above

OECD average

Lebanon 87 I L - |

%100 80 60 40 20 0 20 40 60 80 100
Note: Coverage Index 3 is shown next to the country name.
Countries are ranked in descending order of the percentage of students who performed at or above Level 2.

Source: OECD, PISA 2018 Database, Tables 1.B1.1 and 1L.A2.1.
StatLink Sis™ https://doi.org/10.1787/888934028577

But as skill requirements and the contexts in which skills are applied evolve, no particular level of proficiency can be identified as
“the one” that signals that students can participate effectively and productively in society. In fact, success in the workplace today,
and even more so in the future, may require increasingly higher levels of reading proficiency. Computer scientists interviewed for
a recent OECD report (Elliott, 20175)) largely agreed that today's computers are already capable of solving most of the reading
“problems” that students at lower levels of proficiency are capable of solving. Although these artificial intelligence and machine
learning technologies may already exist, their diffusion and adoption in the economy is not yet widespread. The effects of such
technologies on the demand for reading skills (and for other general cognitive skills) may only become apparent in a few decades.

By acknowledging how our societies are evolving, PISA invites educators and policy makers to consider the proposition that a
good education is a moving target: it can never be considered to have been fully attained. While PISA proficiency Level 2 can be
considered to be a minimum or baseline level, it is neither a “starting point” from which individuals develop their reading skills
nor the “ultimate goal”.

Proficiency at Level 2

At Level 2, students 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 information is in the presence of 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.

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

Question 6 from the field-trial unit CHICKEN FORUM is a typical ‘reflecting” task at Level 2. In this unit, students are presented
with a series of posts on a forum called “Chicken Health: Your online resource for healthy chickens”. One user, Ivana_88, started
a thread asking other users of the forum for advice about her injured hen. Question 6 asked students to identify the person who
posted the most reliable answer to her question and to provide a written response justifying their answer. Options A, B and D
were all accepted as correct as long as a reasonable justification was provided (e.g. Frank was the most reliable because he said
he is a veterinarian or he said he specialises in birds; or NellieB79 was the most reliable because she said that she asks her vet
first). This item was classified as "assessing quality and credibility”.

Question 7 in CHICKEN FORUM illustrates the capacity of students who are proficient at (at least) Level 2 to generate basic
inferences. Ivana_88 asked whether she could give aspirin to her injured hen. In responding to Ivana_88, Frank said that she
could, but was unable to give her an exact amount of aspirin to give. Students responding to this “integrate and generate
inferences across multiple sources” item were asked to explain why he was unable to do this. Any answer that related to the lack
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of information on the size or weight of the hen was accepted as correct (Frank provided the dosage of aspirin per kilogram of
body weight but Ivana_88 did not provide the weight of the chicken). As each source of text (i.e. each individual forum post) was
short, this was one of the easier items amongst those that required students to use multiple sources of text.

On average across OECD countries in 2018, 77% of students were proficient at Level 2 or higher. In Beijing, Shanghai, Jiangsu and
Zhejiang (China) (hereafter “B-S-J-Z [China]"), almost 95% of students performed at or above this benchmark, as did between 88%
and 90% of students in Estonia, Ireland, Macao (China) and Singapore. Between 85% and 88% of students in another 4 education
systems (Canada, Finland, Hong Kong [China] and Poland) achieved at least Level 2 proficiency, as did between 80% and 85%
of students in 11 more education systems (Australia, Denmark, Japan, Korea, New Zealand, Norway, Slovenia, Sweden, Chinese
Taipei, the United Kingdom and the United States) (Figure .5.1).

At the other end of the performance spectrum, over 25% of students, or more than 1 in 4 students, in 10 OECD countries - Chile,
Colombia, Greece, Hungary, Iceland, Israel, Luxembourg, Mexico, the Slovak Republic and Turkey - performed below Level 2.
However, in all OECD countries, at least 50% of students were still able to attain Level 2 proficiency in reading (Figure 1.5.1).

By contrast, in 15 partner education systems that delivered the assessment via computer, including many low- and middle-
income countries/economies, more than one in two students scored below Level 2 (Figure 1.5.1). Fewer than 1 in 5 students in
the Philippines, fewer than 1 in 4 in the Dominican Republic and Kosovo, and fewer than 1 in 3 in Indonesia and Morocco were
able to perform at Level 2 or above. This is also true in four countries that assessed students using the pen-and-paper test, which
was based on the PISA 2009 test: Argentina, Lebanon, the Republic of North Macedonia (hereafter “North Macedonia”) and Saudi
Arabia (Figure 1.5.2). All these countries are still far from the objective of equipping all students with the minimum level of reading
skills that enables further education and full participation in knowledge-based societies.

Proficiency at Level 3

Tasks at Level 3 require students 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.

Question 2 of the unit RAPA NUI illustrates an "understanding” task at Level 3. The text available to students in this task is a blog
post by a professor conducting field work on Easter Island (also known as Rapa Nui). The text is illustrated with a picture and
contains a couple of short comments by blog readers at the bottom. Question 2 requires students to represent the literal meaning
of a particular paragraph in the text ("In the last paragraph of the blog, the professor writes ‘Another mystery remained...; To
what mystery does she refer?”). The open-response format of this question and the fact that to access the paragraph, students
must use the scroll bar or mouse (the paragraph is initially hidden) both contribute to the difficulty of the question. Students who
answered this question correctly by copying a sentence from the blog post (“What happened to these plants and large trees that
had been used to move the moai?") or by paraphrasing it (“‘Where are the large trees?”) demonstrated the ability to locate target
information that is not in a prominent position and to represent the literal meaning of a text.

On average across OECD countries, 54% of students, or just over 1 in 2, were proficient at Level 3 or higher. This describes over
80% of students in B-S--Z (China), almost 75% of students in Singapore, and between 65% and 70% of students in Canada,
Estonia, Finland, Hong Kong (China), Ireland, Korea and Macao (China). In contrast, fewer than 1in 5 students in 13 countries and
economies that delivered the assessment by computer (all of which are partner countries and economies) was able to perform
at Level 3 or higher (Figure 1.5.1).

Proficiency at Level 4

Atypical Level 4 task might involve texts that are long or complex, whose content or form may not be standard. Many of the tasks
are situated in multiple-text settings. They may require students to compare perspectives; evaluate the relationship between
specific statements and a person’s overall stance or conclusion about a topic; compare and contrast claims explicitly made in
several texts; or assess the reliability of a source based on salient criteria.

At Level 4, readers can comprehend extended passages. They interpret the meaning of nuances of language in a section of text
by taking into account the text as a whole.

Question 1 of the unit RAPA NUI represents a difficult “scanning and locating” task, demonstrating proficiency at Level 4 (although
itis near the lower limit of Level 4 proficiency in difficulty). Students need to consider the blog post provided to them and answer
the question "When did the professor start her field work?". The question is made difficult by the length of the text provided and
by the presence of plausible distractors. The correct answer is “Nine months ago” (the blog states: “the moai that I have been
studying for the past nine months”), but at least two of the possible responses (“One year ago” and “During the 1990s") are literal
matches to distractors in the text (“If you have been following my blog this year”, or “It remained a mystery until the 1990s").
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Question 7 of unit RAPA NUI is a typical task measuring students’ capacity in “corroborating and handling conflict”. In this task,
students must consider all three sources provided in the unit - the professor’s blog post, a review of the book Collapse that s linked
in the professor’s blog, and an article entitled “Did Polynesian Rats Destroy Rapa Nui's Trees?” which refers to the theory espoused
by Collapse and presents an alternative theory. The question asks students: “What do you think caused the disappearance of the
large trees on Rapa Nui? Provide specific information from the sources to support your answer”. There is no single correct answer
to this question; rather, answers that received full credit (such as “I think it is because so many trees were cut down to move the
statues” or “It's too hard to know based on what I've read. I need more information”) demonstrate students’ ability to compare
and contrast claims explicitly made in several texts. Vague responses (such as “Both”, or “We don't know") or responses that did
not refer to the theories presented in the source texts (such as “civil war”) did not receive credit.

On average across OECD countries in 2018, 28% of students, or just over 1in 4, attained at least Level 4 in the reading assessment.
Over half of the students in the high-performing education systems of B-S-J-Z (China) and Singapore were able to attain this
level, while between 35% and 42% of students in a further 10 countries and economies (Canada, Estonia, Finland, Hong Kong
[China], Ireland, Korea, Macao [China], New Zealand, Poland and Sweden) performed at Level 4 or above. However, less than 1%
of students in the Dominican Republic, Kosovo and Morocco, and only between 1% and 5% of students in another 10 education
systems, were proficient at this level or above (Figure 1.5.1).

Proficiency at Level 5

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.

Question 3 of the unit RAPA NUI is a typical Level 5 task, asking students to distinguish between facts and opinions that are
expressed in complex and abstract statements. The ability to distinguish fact from opinion is part of the process “reflecting
on content and form". In this item, students must classify five distinct statements taken from a review of the book Collapse
as either “fact” or "opinion”. Only students who classified all five statements correctly were given full credit; partial credit was
given to students who classified four out of five statements correctly (this corresponds to Level 3 proficiency). The most difficult
statement in this list is the first statement (“In the book, the author describes several civilisations that collapsed because of
the choices they made and their impact on the environment”). It presents a fact (what the book is about), but some students,
particularly those who are proficient below Level 5, may have misclassified this as “opinion” based on the embedded clause,
which summarises the book author’s theory (the civilisations “collapsed because of the choices they made and their impact
on the environment”).

Some 8.7% of students performed at Level 5 or above, on average across OECD countries. These students are referred to as top
performers in reading. In Singapore, about triple that percentage (26%) were top performers in reading, while in B-S-J-Z (China), 22%
of students were top performers. In 18 other countries and economies (including 15 OECD countries), between 10% and 15% of
students were top performers in reading. By contrast, in 18 education systems, including Colombia and Mexico, less than 1% of
students were classified as top performers in reading (Figure 1.5.1).

In countries that used the pen-and-pencil assessment of reading, only single-source processes were assessed. In five of these
countries (Argentina, Jordan, Lebanon, North Macedonia and Saudi Arabia), less than 1% of students were classified as top
performers (Figure 1.5.2).

Proficiency at Level 6

Tasks at Level 6, the highest level of proficiency on the PISA scale, require students to set up elaborate plans in order to achieve a
particular goal with the text(s). 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.

There are no released items from the PISA 2018 main survey or field trial to illustrate proficiency at Level 6. Altogether, there
were ten tasks in the computer-based assessment of reading of Level 6 difficulty. Question 3 in the unit THE PLAY'S THE THING,
released after the PISA 2009 main study, illustrates some of the competences of students who score at this level. It is based
on a long, literary text, a scene from a theatre play. The text describes a fictional world that is remote from the experience

PISA 2018 Results (Volume I): What Students Know and Can Do » © OECD 2019

93



94

What can students do in reading?

of most 15-year-olds. The theme of the dialogues is abstract (the relationship between life and art, and the challenges of
writing for the theatre). Question 3 is particularly difficult because it requires a significant effort of interpretation. The question
refers to what the characters (not the actors) were doing “just before the curtain went up”. This requires students to shift
between the real world (where there is a curtain and a stage) and the fictional world of the characters, who were in the dining
room having dinner just before they entered the guest room, the scene of the play’s action. The task is also difficult because
the information about what the characters were doing "before” is not located at the beginning of the text, as one would expect
it to be, but about halfway through the text (OECD, 2010, pp. 107-1084)).

On average across OECD countries, only 1.3% of students were proficient at Level 6 in reading. This proportion was much higherin
some education systems - 7.3% in Singapore, 4.2% in B-S-J-Z (China) and over 2.5% (or over 1 in 40 students) in Australia, Canada,
Estonia and the United States. However, in 20 of the 70 PISA-participating education systems that conducted the assessment
on computer, fewer than 1 in 1 000 students (0.1%) attained Level 6 in reading. In 5 of these 20 education systems, none of the
students who were assessed scored at Level 6 (Figure 1.5.1).

Proficiency below Level 2

The PISA 2018 reading assessment identified three proficiency levels below Level 2. PISA considers students who scored at or
below these three levels to be low performers in reading.

Proficiency at Level 1a

Tasks at Level 1a, ask students to understand the literal meaning of sentences or short passages, recognise the main theme or
the author's purpose in a piece of text about a familiar topic, or make a simple connection between several adjacent pieces of
information, or between the given information and their own prior knowledge. Most tasks at this level point to relevant factors in
the task and in the text. Students who perform at Level 1a can select a relevant page from a small set based on simple prompts,
and can locate one or more independent pieces of information within short texts. At this level, “reflecting” tasks typically contain
explicit cues.

Question 2 in the field-trial unit CHICKEN FORUM is a typical Level 1a task. The text in this unit consists of a set of short posts on
a web forum, written by distinct authors at different times. Question 2 in this unit asks students: “Why does Ivana_88 decide to
post her question on an Internet forum?”. To answer this question correctly, the student must go beyond the literal meaning of
the opening post in this forum (signed by user Ivana_88), which states "I can't get to the veterinarian until Monday, and the vet
isn't answering the phone”, and also consider the full context of her post to identify the correct answer. The process required
to identify the correct answer (Option C: “Because she wants to help her hen as soon as possible”) is therefore “integrating and
generating inferences”.

Some 15% of students, on average across OECD countries, displayed proficiency at Level 1a but no higher, meaning that they
could solve tasks at Level 1a but not those considered to be more difficult; another 7.7% of students did not even attain Level 1a.
In 16 education systems - Albania, Baku (Azerbaijan), Bosnia and Herzegovina, Brazil, Brunei Darussalam, Bulgaria, Colombia,
Georgia, Indonesia, Kazakhstan, Kosovo, Morocco, Panama, Peru, Qatar and Thailand - Level 1a was the modal level, or the level
at which the largest proportion of students scored (Figure 1.5.1). This was also true of Argentina and North Macedonia amongst
countries that assessed students using the pen-and-paper test (Figure 1.5.2).

Proficiency at Level 1b

Tasks located at Level 1b typically use short texts, with minimal competing information, and provide support to the reader,
through repetition of information, pictures, familiar symbols or other means. They may require students to evaluate the literal
meaning of simple sentences or to 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 a simple list. They can access a relevant page in a small set based on simple prompts when explicit cues are present.

Question 1 in the field-trial unit CHICKEN FORUM is a typical Level 1b task. The first question in this unit simply asks students to
understand the literal meaning of the opening post in this forum thread (“What does Ivana_88 want to know?"). To answer this
question correctly, the student must match the paraphrase of Ivana_88's initial question (“Is it okay to give aspirin to my hen?”)
to the options in the item (Option A: “If she can give aspirin to an injured hen"). This is not simply an “accessing and retrieving
information within a text” item, but is classified as measuring the process of “understanding the literal meaning”, because there is
not a direct, verbatim match between the item options and the stimulus. Some of the most difficult reading-fluency tasks, which
ask students to identify whether a single, syntactically simple sentence makes sense, also correspond to Level 1b proficiency (see
below, under Proficiency at Level 1¢).
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In addition, question 3 in the unit BRUSHING YOUR TEETH, released after the PISA 2009 main study, illustrates the capacity of
students who were proficient at Level 1b to find information within short texts based on explicit cues (OECD, 2010, pp. 91-92(4)).
The unit is based on a short text (eight sentences, arranged in three short paragraphs, using familiar syntax) around a topic that
most students encounter every day. The question asks: “Why should you brush your tongue, according to Bente Hansen?”, and
both “Bente Hansen” and “tongue” can be used to identify the relevant paragraph within the text. Students can quote directly
from the text or paraphrase to get credit, but they need to understand that the question is asking about the cause (why?). This
task, as well as Question 1 in the field-trial unit CHICKEN FORUM described above, show that students described as performing at
Level 1b demonstrate a basic degree of understanding, which goes beyond mere decoding skills.

On average across OECD countries, 6.2% of students were able to display proficiency at Level 1b but no higher; 1.4% of students
were not even able to complete tasks at this level. Indeed, in 20 education systems, fewer than 1% of students were only able
to perform tasks at Level 1b. This proportion was below 0.5% in B-S-J-Z (China), Estonia, Ireland and Macao (China) (Figure 1.5.1).

In both the Dominican Republic and the Philippines, the largest share of students scored at Level 1b. In these two countries,
between 30% and 40% of students performed at this level; more than 15% of students in these countries could not complete
tasks at this level (Figure 1.5.1).

Proficiency at Level 1c

Level 1c tasks are the simplest tasks included in the PISA test and involve simple vocabulary and syntactic structures (no task at
this level was included in the pen-and-paper test, which was used in nine countries). 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.

The simple literal understanding tasks included in the "reading fluency” section at the beginning of the reading test are typical
tasks at Level 1c (or below Level 1¢). These tasks required test-takers to decide as quickly as possible whether a simple sentence
has meaning. Students who score at Level 1c can typically affirm that a meaningful sentence (such as “The red car had a flat tyre”
or “The student read the book last night”) indeed has meaning, but some are hesitant to reject meaningless sentences as such
(for example, “Airplanes are made of dogs” or “The window sang the song loudly”). These latter items that call for a “no” response
are mostly at the 1b level .4

Only some 1.4% of students (or roughly 1 in 75) were able to display proficiency at Level 1c but no higher; less than 0.1% of
students (or fewer than 1 in 1 000) were unable to display even Level 1c proficiency, on average across OECD countries. By
contrast, over 1% of students in the Dominican Republic and Qatar were unable to display even Level 1c proficiency (Figure 1.5.1).

Box 1.5.1. Accounting for out-of-school 15-year-olds

When evaluating countries’ success in equipping young adults with solid reading, mathematics and science skills, it is
also important to consider whether these comparisons could change if 15-year-olds who are not part of the PISA target
population were also included. For this reason, Figure 1.5.1 reports, next to the name of each country/economy, the
proportion of 15-year-olds who were covered by the PISA sample (Coverage Index 3).

In many middle- and low-income countries, less than 75% of 15-year-olds were covered by the PISA sample; indeed, in
these countries, a significant portion of 15-year-olds were not eligible to participate in PISA because they had dropped out
of school, had never attended school, or were in school but enrolled in grade 6 or below (see Chapter 3). It is not possible
to know for certain, in any country, how the 15-year-olds who are not represented by the PISA sample would have scored
had they sat the assessment. However, for countries where many 15-year-olds are not enrolled or are retained in grade
6 or below, mean performance and the percentage of students reaching Level 2 or higher would likely be lower than the
estimates in this report suggest.

In order to further delimit the possible impact of the 15-year-olds not covered by the PISA sample on skills distributions, it
is necessary to make certain assumptions about who they are, and how they would have scored had they sat the PISA test.
It is not necessary to attribute an exact score to these 15-year-olds 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 (Horowitz and Manski, 1995 Lee, 2009; Blundell et al,, 2007g)). For example, several
researchers have 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 and Taylor, 2015(g;; Taylor and Spaull, 2015(¢)).
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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 would have 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.

Accounting for changing rates of out-of-school 15-year-olds is particularly important when comparing countries’
performance over time (see Chapter 8), or when assessing countries’ performance against global development goals for
the education of all children (see Chapter 9).

STUDENTS' PERFORMANCE IN DIFFERENT ASPECTS OF READING COMPETENCE

In general, scores in any section of the PISA reading assessment are highly correlated with the overall reading score and with
scores in other sections. Students who perform well in one aspect of reading also tend to perform well in others. However, there
was some variation in performance across different subscales at the country level, which may reflect differences in emphasis in
education systems' curriculum and teaching. This section analyses each country's/economy’s relative strengths and weaknesses
by looking at differences in mean performance across the PISA reading subscales.

Reporting subscales in reading
Two sets of subscales for the reading assessment were developed:

® Process: the main cognitive process required to solve the item (locating information, understanding, or evaluating and
reflecting; see Chapter 1 for more details)

® Source: the number of text sources required to construct the correct answer to the item (single source or multiple source).

Subscale scores can be compared within a particular classification of assessment tasks, although not between subscales related
to different classifications (i.e. between a process subscale and a source subscale).

However, just like reading and mathematics scales, subscale scores cannot be directly compared even within the same classification
(process or source), as each scale measures something different. In order to identify relative strengths and weaknesses, the
scores are first standardised by comparison to the mean and standard deviation across all PISA-participating countries. When the
standardised score in one subscale is significantly higher than that in another subscale in a country/economy, it can be said to be
relatively stronger in the first subscale compared to the average across PISA-participating education systems.

The results that follow only concern countries that conducted the assessment on computer, as the pen-and-paper assessment
was based on an earlier framework with different subscales and did not include a sufficient number of tasks to ensure reliable
and comparable estimates of subscale proficiency.

Countries’ and economies’ strengths and weaknesses, by reading process
Each item in the PISA 2018 computer-based reading assessment was classified into one of the three reading processes of

“locating information”, “understanding” or “evaluating and reflecting”. This classification applied at the level of the individual
item, not the unit; indeed, items in the same unit could test and emphasise different processes. For example, Questions 1 and 4
in RAPA NUI were classified as “locating information”; Questions 2 and 6 as “understanding” (“representing literal meaning” and
“integrating and generating inferences”); and Questions 3, 5 and 7 as “evaluating and reflecting” (Question 3: “reflecting on

content and form”; Questions 5 and 7: “corroborating and handling conflict”).

Table 1.5.3 shows the country/economy mean for the overall reading scale and for each of the three reading-process subscales.
It also includes an indication of which differences along the (standardised) subscale means are significant, through which a
country's/economy’s relative strengths and weaknesses can be inferred.

For example, in Norway, mean performance in reading was 499 score points; but performance in the process of “locating
information” was 503 points; in the process of “understanding”, the score was 498 points; and in “evaluating and reflecting”, the
score was 502 points. There were no significant differences in how students in Norway performed across different subscales
(compared to differences in how students, on average across PISA-participating countries/economies, performed in different
subscales) (Table 1.5.3).
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Table 1.5.311/21 Comparing countries and economies on the reading-process subscales

Mean
performance

Mean performance

on each reading-process subscale

What can students do in reading?

Relative strengths in reading:
Standardised mean performance
on the reading-process subscale...!

in reading ... locating ... understanding ... evaluating
(overall reading Locating Evaluating information (li) (un) is higher | and reflecting (er)
scale) information Understanding and reflecting | is higher than on... thanon ... is higher than on...
B-S-J-Z (China) 555 553 562 565 li li
Singapore 549 553 548 561 _
Macao (China) 525 529 529 534
Hong Kong (China) 524 528 529 532
Estonia 523 529 526 521 er er
Canada 520 517 520 527
Finland 520 526 518 517 er
Ireland 518 521 510 519 un
Korea 514 521 522 522 er
Poland 512 514 514 514 er
Sweden 506 511 504 512 un un
New Zealand 506 506 506 509
United States 505 501 501 511
United Kingdom 504 507 498 511 un un
Japan 504 499 505 502
Australia 503 499 502 513
Chinese Taipei 503 499 506 504
Denmark 501 501 497 505 un un
Norway 499 503 498 502
Germany 498 498 494 497
Slovenia 495 498 496 494 er
Belgium 493 498 492 497 “
France 493 496 490 491
Portugal 492 489 489 494 _ un
Czech Republic 490 492 488 489
OECD average 487 487 486 489 . un
Netherlands 485 500 484 476 er
Austria 484 480 481 483
Switzerland 484 483 483 482
Croatia 479 478 478 474 er er
Latvia 479 483 482 477 er er
Russia 479 479 480 479 er
Italy 476 470 478 482 li li
Hungary 476 47 479 477 |l | W
Lithuania 476 474 475 474
Iceland 474 482 480 475 er er
Belarus 474 480 477 473 er
Israel 470 461 469 481 li

1. Relative strengths that are statistically significant are highlighted; 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: li - locating information; un - understanding; er - evaluating and reflecting.

Notes: Only countries and economies where PISA 2018 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 reading performance.
Source: OECD, PISA 2018 Database.
StatLink SisP™ https://doi.org/10.1787/888934028596
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Table 1.5.31221 Comparing countries and economies on the reading-process subscales

Relative strengths in reading:
Mean performance Standardised mean performance
Mean on each reading-process subscale on the reading-process subscale...!

performance
in reading ... locating ... understanding ... evaluating
(overall reading Locating Evaluating information (li) (un) is higher | and reflecting (er)
scale) information Understanding and reflecting | is higher than on... thanon ... is higher than on...
Luxembourg 470 470 470 468 er er
Turkey 466 463 474 475 li li
Slovak Republic 458 461 458 457 _
Greece 457 458 457 462
Chile 452 441 450 456 li li
Malta 448 453 441 448 un
Serbia 439 434 439 434 er
United Arab Emirates 432 429 433 444 li
Uruguay 427 420 429 433 li li
Costa Rica 426 425 426 41 er er
Cyprus 424 424 422 432 un
Montenegro 421 417 418 416 er er
Mexico 420 416 417 426
Bulgaria 420 413 415 416
Malaysia 415 424 414 418
Brazil 413 398 409 419
Colombia 412 404 413 417
Brunei Darussalam 408 419 409 411
Qatar 407 404 406 417
Albania 405 394 403 403
Bosnia and Herzegovina 403 395 400 387
Peru 401 398 409 413
Thailand 393 393 401 398
Baku (Azerbaijan) 389 383 386 375
Kazakhstan 387 389 394 389
Georgia 380 362 374 379
Panama 377 367 373 367
Indonesia 371 372 370 378 un un
Morocco 359 356 358 363
Kosovo 353 340 352 353 li li
Dominican Republic 342 333 342 351 li
Philippines 340 343 335 333

1. Relative strengths that are statistically significant are highlighted; 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: i - locating information; un — understanding; er — evaluating and reflecting.

Notes: Only countries and economies where PISA 2018 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 reading performance.

Source: OECD, PISA 2018 Database.

StatLink S/ https://doi.org/10.1787/888934028596

As another example, the mean performance in reading in the Netherlands was 485 score points. However, there was a large
range of reading process-subscale scores: 500 points in “locating information”, 484 points in “understanding”, and 476 points in
“evaluating and reflecting”. Relative to the average across PISA-participating countries/economies, students in the Netherlands
were strongest in “locating information” and weakest in “evaluating and reflecting” (Table 1.5.3).

For a final example, although the mean performance in “understanding” and in “evaluating and reflecting” differed by less than 0.1
of a score point in both Korea and Poland, students in both countries performed relatively better in “understanding”, because the
average across all PISA-participating countries/economies in “understanding” was lower than it was for “evaluating and reflecting”
(Table 1.5.3).
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Students were relatively stronger in “locating information” than in “understanding”, on average across OECD countries, compared
to the worldwide average; this was particularly true in Brunei Darussalam, Ireland, Malaysia, Malta, the Netherlands and the
Philippines. By contrast, students in Brazil, Georgia, Kosovo, Peru and Turkey were relatively stronger in “understanding” than in
“locating information” (Table 1.5.3).

Across OECD countries, there was no significant difference in the relative strength of students in “locating information” and
in “evaluating and reflecting”. Students in Brunei Darussalam, Costa Rica, Finland, the Netherlands and the Philippines were
relatively stronger in “locating information” than in “evaluating and reflecting”, while the reverse was true in Brazil, the Dominican
Republic, Kosovo and Qatar (Table 1.5.3).

There was also no significant difference across OECD countries between the relative strength of students in “understanding”
and in “evaluating and reflecting”. Students in Bosnia and Herzegovina, Costa Rica, Croatia and Latvia were relatively stronger
in “understanding” than in “evaluating and reflecting”, while students in Brazil, the Dominican Republic, Qatar, the United Arab
Emirates and the United Kingdom were relatively stronger in “evaluating and reflecting” than in “understanding” (Table 1.5.3).

It is also possible to compare mean subscale scores between two countries/economies in the same way as mean reading scores
can be compared. For instance, while there was no significant difference in performance between the two highest-performing
education systems in the PISA 2018 reading assessment, B-S-J-Z (China) and Singapore, and no significant difference in either the
“locating information” or the “evaluating and reflecting” subscales, B-S-J-Z (China) performed significantly higher than Singapore
in “understanding” (Tables 1.4.1, 1.B1.21, [.B1.22, [.B1.23).

Relative strengths and weaknesses of countries/economies, by text source

Each item in the PISA 2018 computer-based reading assessment was assigned to either the single-source or multiple-source text
category, depending on the number of sources required to construct the correct answer. In some cases, a unit started with a
single stimulus text, and after some initial questions, the scenario was updated to introduce a second text. This was the case, for
example, of the field-trial unit COW'S MILK (see Annex C). Initially, the student was only provided with the “Farm to Market Dairy”
webpage. Several questions that focused only on the content of this webpage were initially presented. Then, the scenario was
updated, and the student was able to view the second webpage. In other cases, multiple sources were available to students from
the outset (as was the case of all questions in the unit RAPA NUI), but some questions required only a single source to construct
the answer. For example, for the first question in the unit RAPA NUI, students were directed to a particular paragraph within the
first text although multiple texts were available. In all cases, items were classified by the number of sources required to construct
the correct answer, not by the number of sources available in the unit; items in the same unit could be classified differently.

In designing the assessment, care was taken not to confound multiple document settings with the amount of information to be
read or the intrinsic complexity of the tasks. Thus, multiple document tasks involving very short simple texts, such as short notes
on a bulletin board or mere lists of document titles or search engine results, were also included. These tasks are not intrinsically
more difficult than tasks involving single texts of comparable length and complexity.

Table 1.5.4 shows the country/economy mean for the overall reading scale and for each of the text-source subscales. It also
includes an indication of which differences along the (standardised) subscale means are significant, through which a country’s/
economy’s relative strengths and weaknesses can be inferred.

Standardisation was particularly important for the text-source subscales because in the large majority of countries/economies
the multiple-source scores were higher than the single-source scores (such raw differences have no practical meaning). This
means that a simple difference in the subscale scores would not show which education systems were relatively stronger in each
subscale. Indeed, although the mean multiple-source subscale scores in Australia and Chinese Taipei were both five score points
higher than the mean single-source subscale scores, students in neither Australia nor Chinese Taipei were deemed to be relatively
stronger at multiple-source reading. By contrast, students in Slovenia were found to be relatively stronger at single-source
reading, even though their single-source score was two score points lower than their multiple-source score (Table .5.4).

Students in OECD countries were found to be relatively stronger in multiple-source reading than students across all PISA-
participating countries/economies, on average. This was particularly true of students in Belgium, the Czech Republic, Luxembourg,
the Slovak Republic and Switzerland, while students in Colombia, Greece, Indonesia, Montenegro and Morocco were relatively
stronger in single-source reading (or relatively weaker in multiple-source reading) (Table 1.5.4).

Students develop their competences in all of the reading processes simultaneously; there is no inherent order to the process
subscales. On the other hand, the source subscales have a natural sequence: reading single-source texts is a basic skill that
precedes the development of competences specific to multiple-source texts. This may explain why countries/economies that are
relatively stronger at multiple-source items tend to be higher-performing, on average, than the countries/economies that are
relatively weaker at reading multiple-source texts.
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Table 1.5.411721 Comparing countries and economies on the single- and multiple-source subscales

Mean performance

Mean performance on each reading text-source

... single-source text
subscale is higher than

Relative strengths in reading:
Standardised mean performance on the reading ..."

... multiple-source texts
subscale is higher than

in reading on the multiple-source on the single-source
(overall reading scale) Single text Multiple text texts subscale (ml) text subscale (sn)

B-S-J-Z (China) 555 556 564 sn
Singapore 549 554 553 ml

Macao (China) 525 529 530

Hong Kong (China) 524 529 529 ml

Estonia 523 522 529 sn
Canada 520 521 522

Finland 520 518 520

Ireland 518 513 517

Korea 514 518 525 sn
Poland 512 512 514

Sweden 506 503 511 sn
New Zealand 506 504 509 sn
United States 505 502 505

United Kingdom 504 498 508 sn
Japan 504 499 506 sn
Australia 503 502 507

Chinese Taipei 503 501 506

Denmark 501 496 503 sn
Norway 499 498 502

Germany 498 494 497

Slovenia 495 495 497

Belgium 493 491 500 sn
France 493 486 495 sn
Portugal 492 487 494

Czech Republic 490 484 494 sn
OECD average 487 485 490 sn
Netherlands 485 488 495 sn
Austria 484 478 484 sn
Switzerland 484 477 489 sn
Croatia 479 475 478

Latvia 479 479 483

Russia 479 477 482

Italy 476 474 481 sn
Hungary 476 474 480

Lithuania 476 474 475 ml

Iceland 474 479 479 ml

Belarus 474 474 478

Israel 470 469 471

Luxembourg 470 464 475 sn
Turkey 466 473 471 ml

Slovak Republic 458 453 465 sn
Greece 457 459 458 ml

1. Relative strengths that are statistically significant are highlighted; 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. Text-source subscales are indicated by the following abbreviations: sn - single text; ml - multiple text.

Notes: Only countries and economies where PISA 2018 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 reading performance.

Source: OECD, PISA 2018 Database.

StatLink Sis™ https://doi.org/10.1787/888934028615
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Table 1.5.41221 Comparing countries and economies on the single- and multiple-source subscales

Mean performance on each reading text-source
subscale

Relative strengths in reading:
Standardised mean performance on the reading ...!

... single-source text ... multiple-source texts
Mean performance subscale is higher than subscale is higher than
in reading on the multiple-source on the single-source
(overall reading scale) Single text Multiple text texts subscale (ml) text subscale (sn)

Chile 452 449 451 ml

Malta 448 443 448

Serbia 439 435 437 ml

United Arab Emirates 432 433 436

Uruguay 427 424 431

Costa Rica 426 424 427

Cyprus 424 423 425 ml

Montenegro 421 417 416 ml

Mexico 420 419 419 ml

Bulgaria 420 413 417

Malaysia 415 114 420

Brazil 413 408 410

Colombia 412 411 412 ml

Brunei Darussalam 408 408 415

Qatar 407 406 410

Albania 405 400 402 ml

Bosnia and Herzegovina 403 393 398

Peru 401 406 409

Thailand 393 395 401

Baku (Azerbaijan) 389 380 386

Kazakhstan 387 391 393 ml

Georgia 380 371 373 ml

Panama 377 370 37 ml

Indonesia 371 373 371 ml

Morocco 359 359 359 ml

Kosovo 353 347 352

Dominican Republic 342 340 344

Philippines 340 332 341 sn

1. Relative strengths that are statistically significant are highlighted; 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. Text-source subscales are indicated by the following abbreviations: sn - single text; ml - multiple text.

Notes: Only countries and economies where PISA 2018 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 reading performance.

Source: OECD, PISA 2018 Database.

StatLink Sis™ https://doi.org/10.1787/888934028615
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. See Chapter 1 of this report for more details about how PISA 2018 conceptualised reading and about how reading has evolved over the past

decade.

. The cut-off scores for proficiency levels were defined in earlier PISA cycles; for further details, please see the PISA 2018 Technical Report (OECD,

forthcomingq 7).

. Certain items were common to both the paper-based and computer-based assessments. These items were originally developed for the PISA

2009 reading assessment (based on the 2009 framework) and were converted into a computer-based format for PISA 2015, the first year in
which PISA was primarily delivered on computer. A mode-effect study was then conducted to assure the equivalence of common items across
modes; the item parameters of difficulty and discrimination were allowed to differ across modes if necessary (see Annex A5). This allowed for the
comparison of countries/economies across modes of test delivery, and for the calculation of trends in performance across years as all countries,
including those that delivered the test via computer in 2015 or 2018, would have delivered the test on paper in 2012 and before.

. Based on the above description, it is possible that students who were classified at Level 1c simply responded “yes"” to all reading-fluency items

without making an active decision about the meaning of each sentence. An analysis of student effort in reading-fluency items (see Annex A8)
shows that there were students who “straightlined” their responses over the 21 or 22 reading-fluency items (i.e. who answered “yes” to all
questions or “no” to all questions), and that this proportion was larger amongst low-performing students. Indeed, between 10% and 14% of
low-performing students in the Dominican Republic, Indonesia, Israel, Kazakhstan, Korea and the Philippines straightlined their responses to
reading-fluency items (Table L.A8.21).

However, although most items that called for a “no” response (i.e. affirming that the sentence did not have meaning) were classified at Level
1b, two such items were classified at Level 1c. Hence, a large proportion of students at Level 1c were able to identify these sentences as being
without meaning and did not simply respond “yes” to all reading-fluency items. Moreover, the presence of reading-fluency items below Level
1cindicates that students at Level 1c are able to confirm that relatively more complicated phrases have meaning, which students below Level
1c cannot do. More work is needed to fully understand what students at Level 1c can do, including further analysis of student response time
and response patterns, and a description of the differences in reading-fluency items that are classified as at Level 1c and as below that level.

. More generally, one could assume that the distribution of skills in the population not covered by the PISA sample is stochastically dominated by

the distribution of skills in the covered population. This means that the best-performing 15-year-old who is not covered by the sample would
score at the same level, at best, as the best-performing 15-year-old in the covered population, that the 90th percentile (the score above which
only 10% of the population lie) of the non-covered population is, at best, equal to the 90th percentile of the covered population, and similarly
for every percentile along the distribution.

. The country-level relationship between overall mean performance in reading and differences in the single- and multiple-source subscales has

a positive slope and an R? of 0.12.
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What can students do in mathematics?

This chapter describes the range

of mathematical competences assessed
in PISA 2018 and reports the proportion
of students who performed at each level
of proficiency.
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What can students do in mathematics?

The PISA assessment of mathematics focuses on measuring students’ capacity to formulate, use and interpret mathematics
in a variety of contexts. These include not only familiar settings related to personal experience, such as when preparing food,
shopping or watching sports, but also occupational, societal and scientific contexts, such as costing a project, interpreting national
statistics or modelling natural phenomena. To succeed on the PISA test, students must be able to reason mathematically and use
mathematical concepts, procedures, facts and tools to describe, explain and predict phenomena. Competence in mathematics,
as defined in PISA, assists individuals in recognising the role that mathematics plays in the world and in making the well-founded
judgements and decisions needed to be constructive, engaged and reflective citizens (OECD, 20193).!

Performance in mathematics described in this way encompasses more than the ability to reproduce the mathematics concepts
and procedures acquired in school. PISA seeks to measure how well students can extrapolate from what they know and apply
their knowledge of mathematics in a range of situations, including new and unfamiliar ones. To this end, most PISA mathematics
units refer to real-life contexts in which mathematics abilities are required to solve a problem. The focus on real-life contexts is
also reflected in the possibility of using “tools”, such as a calculator, a ruler or a spreadsheet, to solve problems, just as one would
do in a real-life situation.

What the data tell us

= On average across OECD countries, 76% of students attained Level 2 or higher in mathematics. At a minimum,
these students can interpret and recognise, without direct instructions, how a (simple) situation can be represented
mathematically (e.g. comparing the total distance across two alternative routes, or converting prices into a different
currency). However, in 24 countries and economies, more than 50% of students scored below this level of proficiency.

= Six Asian countries and economies had the largest shares of students who scored at Level 5 or higher in mathematics:
Beijing, Shanghai, Jiangsu and Zhejiang (China) (44%), Singapore (37%), Hong Kong (China) (29%), Macao (China) (28%),
Chinese Taipei (23%) and Korea (21%). These students can model complex situations mathematically, and can select,
compare and evaluate appropriate problem-solving strategies for dealing with them.

= About one in six 15-year-old students in Beijing, Shanghai, Jiangsu and Zhejiang (China) (16%), and about one in seven
students in Singapore (14%), scored at Level 6 in mathematics, the highest level of proficiency that PISA describes. These
students are capable of advanced mathematical thinking and reasoning. On average across OECD countries, only 2.4%
of students scored at this level.

= Compared to countries of similar average performance in PISA, Germany and Korea have a larger share of students who
performed at the highest levels of mathematics proficiency, but also of students who performed at the lowest levels. This
reflects the wide variation in mathematics performance within these countries.

Mathematics was tested using computers (as were reading and science) in 70 of the 79 participating countries and economies;
the remaining 9 countries delivered the test in a pencil-and-paper format. All countries/economies, regardless of the assessment
mode, used the same mathematics questions.? Results of the PISA mathematics test can be compared across all 79 participating
countries and economies. Annex A5 discusses the differences between paper- and computer-based assessments. It explains
how, in order to report results on the same scale and enable fair comparisons, 32 (out of 82) items were deemed to vary in
difficulty between the computer-based and paper-and-pencil tests (6 items were deemed easier on computer; 26 items were
deemed more difficult).

THE RANGE OF PROFICIENCIES COVERED BY THE PISA MATHEMATICS TEST

As discussed in Chapter 2, student performance in PISA is reported on a scale. To help interpret what students’ scores mean in
substantive terms, the scale is divided into levels of proficiency that indicate the kinds of tasks that students whose scores are
above a lower score limit are capable of completing successfully. The six proficiency levels used in the PISA 2018 mathematics
assessment were the same as those established for the PISA 2003 and 2012 assessments, when mathematics was the major area
of assessment. The process used to produce proficiency levels in mathematics is described in Chapter 2. Table 1.6.1 illustrates
the range of mathematical skills that are covered by the PISA test and describes the skills, knowledge and understanding that are
required at each level of the mathematics scale.

Since it is necessary to preserve the confidentiality of the test material in order to continue to monitor trends in mathematics
beyond 2018, the questions used in the PISA 2018 assessment of mathematics cannot be presented in this report. However, it is
still possible to illustrate the proficiency levels with questions from previous assessments. Sample items that illustrate the different
levels of mathematics proficiency can be found in PISA 2072 Results: What Students Know and Can Do (OECD, 2014, pp. 125-142y).
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Table 1.6.1 Summary description of the six levels of mathematics proficiency in PISA 2018

Percentage of students
Lower able to perform tasks

score  ateach level or above
limit (OECD average) Characteristics of tasks

669 2.4% At Level 6, students can conceptualise, generalise and utilise information based on their investigations
and modelling of complex problem situations, and can use their knowledge in relatively non-standard
contexts. They can link different information sources and representations together and flexibly translate
amongst them. Students at this level are capable of advanced mathematical thinking and reasoning.
These students can apply this insight and understanding, along with a mastery of symbolic and formal
mathematical operations and relationships, to develop new approaches and strategies for attacking novel
situations. Students at this level can reflect on their actions, and can formulate and precisely communicate
their actions and reflections regarding their findings, interpretations, arguments and the appropriateness
of these to the original situation.

607 10.9% At Level 5, students can develop and work with models for complex situations, identifying constraints and
specifying assumptions. They can select, compare and evaluate appropriate problem-solving strategies

for dealing with complex problems related to these models. Students at this level can work strategically
using broad, well-developed thinking and reasoning skills, appropriate linked representations, symbolic
and formal characterisations, and insight pertaining to these situations. Students at this level have begun
to develop the ability to reflect on their work and to communicate conclusions and interpretations in
written form.

545 29.5% At Level 4, students can work effectively with explicit models for complex, concrete situations that may
involve constraints or call for making assumptions. They can select and integrate different representations,
including symbolic representations, linking them directly to aspects of real-world situations. Students at this
level can utilise their limited range of skills and can reason with some insight in straightforward contexts.
They can construct and communicate explanations and arguments based on their interpretations,
arguments and actions.

482 53.8% At Level 3, students can execute clearly described procedures, including those that require sequential
decisions. Their interpretations are sufficiently sound to be a base for building a simple model or for
selecting and applying simple problem-solving strategies. Students at this level can interpret and use
representations based on different information sources and reason directly from them. They typically
show some ability to handle percentages, fractions and decimal numbers, and to work with proportional
relationships. Their solutions reflect that they have engaged in basic interpretation and reasoning.

2 | 420 76.0% At Level 2, students can interpret and recognise situations in contexts that require no more than
direct inference. They can extract relevant information from a single source and make use of a single
representational mode. Students at this level can employ basic algorithms, formulae, procedures or
conventions to solve problems involving whole numbers. They are capable of making literal interpretations
of results.

1| 358 90.9% At Level 1, students can answer questions involving familiar contexts where all relevant information is
present and the questions are clearly defined. They are able to identify information and carry out routine
procedures according to direct instructions in explicit situations. They can perform actions that are almost
always obvious and follow immediately from the given stimuli.

PERCENTAGE OF STUDENTS AT THE DIFFERENT LEVELS OF MATHEMATICS PROFICIENCY

Figure 1.6.1 shows the distribution of students across the six proficiency levels in each participating country and economy.
Table 1.B1.2 (in Annex B1) shows these same percentages of students at each proficiency level on the mathematics scale, with
standard errors.

Proficiency at Level 2 or ahove

This report considers students who scored below Level 2 as “low-achieving students”. Indeed, at Level 2, students begin to
demonstrate the ability and initiative to use mathematics in simple real-life situations. The global indicators for the United Nations
Sustainable Development Goals (see Chapter 11) identify Level 2 proficiency as the “minimum level of proficiency” that all children
should acquire by the end of secondary education. While students who score below this minimum level can be considered
particularly at risk, Level 2 proficiency is by no means a “sufficient” level of mathematics proficiency for making well-founded
judgements and decisions across a range of personal or professional situations in which mathematical literacy is required.
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Figure 1.6.1 11721 Students’ proficiency in mathematics

I Below Level T T—Jlevel 1 T—level2 m=Tlevel3 mmmlevel4 W level5 mEElevel6

Coverage Index 3 (%)

Students below Level 2 Students at Level 2 or above
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* United Arab Emirates
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Note: Coverage Index 3 is shown next to the country/economy name.

Countries and economies are ranked in descending order of the percentage of students who performed at or above Level 2.

Source: OECD, PISA 2018 Database, Tables .B1.2 and LA2.1.

StatLink SisP https://doi.org/10.1787/888934028634 cee
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Figure 1.6.1 (2721 Students’ proficiency in mathematics
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Note: Coverage Index 3 is shown next to the country/economy name.

Countries and economies are ranked in descending order of the percentage of students who performed at or above Level 2.
Source: OECD, PISA 2018 Database, Tables .B1.2 and LA2.1.

StatLink SisP™ https://doi.org/10.1787/888934028634

Skills requirements are likely to evolve over time and to depend on the context and the tools, such as technologies, that one
can make use of in that context. As more advanced technologies that can substitute for certain human skills become available,
the skills required for participation in labour markets, for example, are likely to increase (Goldin and Katz, 20083y, Elliott, 20174y
Frey and Osborne, 2017 ).

Proficiency at Level 2

At Level 2, students can use basic algorithms, formulae, procedures or conventions to solve problems involving whole numbers -
e.g. to compute the approximate price of an object in a different currency or to compare the total distance across two alternative
routes. They can interpret and recognise situations in contexts that require no more than direct inference, extract relevant
information from a single source and make use of a single representational mode (such as graphs, tables, equations, etc).
Students at this level are capable of making literal interpretations of results.

More than 90% of students in Beijing, Shanghai, Jiangsu and Zhejiang (China) (hereafter “B-S-J]-Z [China]), Hong Kong (China),
Macao (China) and Singapore, and close to 90% in Estonia achieved this benchmark. On average across OECD countries, 76% of
students attained Level 2 or higher (that is, were proficient at Level 2, 3, 4, 5 or 6; Figure 1.6.1 and Table 1.B1.2). Meanwhile, fewer
than one in ten students in the Dominican Republic (9.4%), and only 19% of students in Panama and the Philippines attained
this baseline level of mathematics proficiency. In 21 other countries, more than 20% but less than 50% of 15-year-old students
attained this level of proficiency.
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Proficiency at Level 3

At Level 3, students can execute clearly described procedures, including those that require sequential decisions. They typically
show some ability to handle percentages, fractions and decimal numbers, and to work with proportional relationships. Their
interpretations are sufficiently sound to be the basis for building a simple model or for selecting and applying simple problem-
solving strategies. Students at this level can interpret and use representations based on different information sources and reason
directly from them. Their solutions show that they have engaged in basic interpretation and reasoning.

Across OECD countries, 54% of students were proficient at Level 3 or higher. More than 90% of students were proficient at Level 3
or higher in B-S-J-Z (China); and at least two out of three students in Estonia, Hong Kong (China), Japan, Korea, Macao (China),
Singapore and Chinese Taipei attained this level. This shows that in some education systems, virtually all children develop a solid
foundation in mathematics. In contrast, in 24 countries and economies with comparable data, three out of four students did not
attain this level (Figure 1.6.1 and Table 1.B1.2).

Proficiency at Level 4

At Level 4, students can work effectively with explicit models on complex, concrete situations that may involve constraints or call
for making assumptions. They can select and integrate different representations, including symbolic representations (such as
equations and formulae), linking them directly to aspects of real-world situations. Students at this level can reason with some
insight. They can construct and communicate explanations and arguments based on their interpretations, reasoning and
actions.

Across OECD countries, 29% of students performed at proficiency Level 4, 5 or 6. More than one in two students in B-S-J-Z (China)
(73%), Singapore (63%), Macao (China) (58%) and Hong Kong (China) (55%) performed at one of these levels. Between 40% and
50% of students in Chinese Taipei (47%), Korea (44%), Japan (43%), the Netherlands (42%) and Estonia (40%) scored at or above
Level 4. By contrast, in 27 participating countries and economies with comparable data - including all of the Latin American
countries that participated in PISA 2018 - less than 10% of students attained this level (Figure 1.6.1 and Table [.B1.2).

Proficiency at Level 5

At Level 5, students can develop and work with models for complex situations, identifying constraints and specifying assumptions.
They can select, compare and evaluate appropriate problem-solving strategies for dealing with complex problems related to
these models. Students at this level can work strategically using broad, well-developed thinking and reasoning skills, appropriate
linked representations, symbolic and formal characterisations, and insights pertaining to these situations. They have begun to
develop the ability to reflect on their work, and to communicate conclusions and interpretations in written form.

Across OECD countries, 11% of students were top performers in 2018, meaning that they were proficient at Level 5 or 6.
Amongst all countries and economies that participated in PISA 2018, B-S-J-Z (China) had the largest proportion of top performers
(44%), followed by five other Asian countries and economies: Singapore (37%), Hong Kong (China) (29%), Macao (China) (28%),
Chinese Taipei (23%) and Korea (21%). The strong performance of these Asian countries dispels the notion that children in these
countries merely memorise subject-matter content: Level 5 proficiency requires students to master a high level of conceptual
understanding and mathematical reasoning. In all remaining countries and economies, less than 20% of students attained this
level of proficiency in mathematics.

Countries with similar mean performance may have significantly different shares of students who are able to perform at the
highest levels in PISA (Figure 1.6.1 and Table 1.B1.2). A smaller share of top-performing students, compared to countries of similar
average performance, means that student performance varies more narrowly around the mean. For example:

® Estonia (mean score: 523 points) had significantly fewer top-performing students (15.5%) compared to Japan and Korea
(mean scores: 527 and 526 points, respectively; top performers: 18.3% and 21.4%, respectively)

® Germany and Ireland performed similarly, on average (mean score of 500 points in both countries), but 13.3% of students in
Germany were top performers, compared to just 8.2% in Ireland

® Croatia and Israel also performed similarly, on average (mean scores of 464 points and 463 points, respectively); yet 5.1%
of students in Croatia were top performers compared to 8.8% of students in Israel.

Proficiency at Level 6

Students at Level 6 on the PISA mathematics scale can successfully complete the most difficult PISA items. These students can
conceptualise, generalise and use information based on their investigations and modelling of complex problem situations, and
can use their knowledge in relatively non-standard contexts. They can link different information sources and representations
together and move flexibly amongst them. Students at this level are capable of advanced mathematical thinking and reasoning.
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These students can apply this insight and understanding, along with a mastery of symbolic and formal mathematical operations
and relationships, to develop approaches and strategies for addressing novel situations. Students at this level can reflect on their
actions, can formulate and precisely communicate those actions and reflections and can explain why they were applied to the
original situation.

On average across OECD countries, only 2.4% of students attained Level 6. About one in six students scored at this level in
B-S-J-Z (China) (16%), and about one in seven students in Singapore (14%). In Hong Kong (China), Korea, Macao (China) and Chinese
Taipei, between 5% and 10% of students attained proficiency Level 6. In 36 participating countries and economies, between 1% and
5% of students performed at this level; in 21 countries/economies, between 0.1% and 1% of students scored at Level 6; and in 15
other countries/economies, fewer than 1 in 1 000 students (0.1%) performed at Level 6 (Figure 1.6.1 and Table 1.B1.2).

Proficiency below Level 2

The PISA 2018 mathematics assessment identified one proficiency level below Level 2. Students who scored at or below this level
are considered low achievers in mathematics.

Proficiency at Level 1

At Level 1, students can answer mathematics questions involving familiar contexts where all of the relevant information is present
and the questions are clearly defined. They are able to identify information and carry out routine procedures according to direct
instructions. They can only perform actions that are obvious and that follow immediately from the given stimuli.

On average across OECD countries in 2018, 15% of students were proficient only at Level 1. In B-S-J-Z (China) (2.4%), Macao (China)
(5.0%), Singapore (7.1%) and Hong Kong (China) (9.2%), less than 10% of students performed at or below Level 1 (Figure 1.6.1 and
Table 1.B1.2). Butin 21 countries and economies, Level 1 was the median level of proficiency, meaning that the score which divides
15-year-old students into two equal halves - 50% scoring above it, and 50% scoring below it - fell within the range of Level 1.

Proficiency below Level 1

Some 9.1% of students on average across OECD countries scored below Level 1 in mathematics. By contrast, in the Dominican
Republic (69%), the Philippines (54%) and Panama (54%), more than one in two students scored below Level 1, the lowest
described level of proficiency in PISA. In 26 participating countries and economies, between 20% and 50% of students did not
reach Level 1 on the mathematics scale.

The PISA mathematics test included too few tasks of the appropriate difficulty that would help describe an additional level of
proficiency below Level 1. However, based on the few PISA 2012 mathematics items whose difficulty lies below Level 1 (four of
which were also included in the PISA 2018 mathematics assessment), students who score below Level 1, but not too far from it,
can be expected to perform some direct and straightforward mathematical tasks. These include reading a single value from a
well-labelled chart or table, where the labels on the chart match the words in the stimulus and question, so that the selection
criteria are clear and the relationship between the chart and the aspects of the context depicted are evident. They may also be
able to perform simple arithmetic calculations with whole numbers by following clear and well-defined instructions.

Given the large number of students who scored at these levels in many PISA-participating countries, the group of international
experts working on the PISA 2021 test is trying to broaden the range of fundamental mathematical capabilities that PISA assesses,
based partly on approaches piloted in the PISA for Development project (OECD, 2018)).

All PISA-participating countries and economies have students who score at or below Level 1, but the largest proportions of
students who score at these levels are found in the lowest-performing countries. In some cases, countries with similar mean
performance may have significantly different shares of students who score below Level 2 in mathematics. For example, in Estonia,
whose mean performance in 2018 (523 score points) was not significantly different from that of Korea or the Netherlands,
only 10.2% of students scored at or below Level 1, while 15.0% did so in Korea and 15.8% in the Netherlands. This shows
that in Korea and the Netherlands, student performance in mathematics varied more widely than in Estonia, despite similar
average performance. And while mean performance in Germany and Ireland was similar (500 score points), the percentage
of low achievers in Germany (21.1%) was about 5 percentage points higher than that in Ireland (15.7%).

ACCOUNTING FOR OUT-OF-SCHOOL 15-YEAR-OLDS

When evaluating countries' success in equipping young adults with solid reading, mathematics or science skills, it is also important
to consider whether these comparisons may change if 15-year-olds who are not part of the PISA target population were also
included. For this reason, Figure 1.6.1 reports, next to the name of each country/economy, the proportion of 15-year-olds who
were covered by the PISA sample (Coverage Index 3).3
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In many middle- and low-income countries, less than 75% of 15-year-olds were covered by the PISA sample; indeed, in these
countries, a significant portion of 15-year-olds were not eligible to participate in PISA because they had dropped out of school,
had never attended school, or were in school but enrolled in grade 6 or below (see Chapter 3). It is not possible to know for
certain, in any country, how the 15-year-olds who were not represented by the PISA sample would have scored had they taken
the assessment. However, for countries where many 15-year-olds were not enrolled or were retained in grade 6 or below,
mean performance and the percentage of students reaching Level 2 or higher would likely be lower than the estimates in this
report suggest (see Box 1.5.1 in Chapter 5). Accounting for changing rates of out-of-school 15-year-olds is particularly important
when comparing countries' performance over time (see Chapter 9), or when assessing countries’ performance against global
development goals for the education of all children (see Chapter 10).

1. Mathematics was the major domain assessed in 2003 and 2012. In the 2018 PISA assessment, an update on overall performance in mathematics
is presented. For more in-depth analyses of the mathematics assessment and student performance in mathematics, see the reports based on
data from PISA 2003 and PISA 2012 (OECD, 20047;; OECD, 2010g;; OECD, 20143, OECD, 2016q;; Echazarra et al.,, 2016yq)).

2. Only one item included in the PISA 2018 paper-based assessment was not included in the PISA 2018 computer-based assessment. As a result,
the total number of items in the paper-based assessment is 83, while the total number of items in the computer-based assessment is 82
(see Annex A5 for details).

3. While the number of 15-year-olds who are covered by the PISA sample is estimated from school-enrolment estimates (for all schools) and from
student lists (for sampled schools), the total population of 15-year-olds is based on demographic projections provided by PISA national centres.
The difference between the two numbers may also reflect errors in the projections. Fifteen-year-olds who are not represented by PISA samples
also include students and schools that were excluded from sampling (see Chapter 3 and Annex A2) and a small fraction of students who were
in the process of transferring between schools at the time of the PISA test.
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What can students do in science?

This chapter describes the range of science
competences assessed in PISA 2018 and
reports the proportion of students who
performed at each level of proficiency.
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What can students do in science?

The PISA assessment of science focuses on measuring students’ ability to engage with science-related issues and with the ideas
of science, as reflective citizens. Engaging in reasoned discourse about science and science-based technology requires a sound
knowledge of facts and theories to explain phenomena scientifically. It also requires knowledge of the standard methodological
procedures used in science, and knowledge of the reasons and ideas used by scientists to justify their claims, in order to evaluate
(or design) scientific enquiry and to interpret evidence scientifically.

In contemporary societies, an understanding of science and of science-based technology is necessary not only for those whose
careers depend on it directly, but also for any citizen who wishes to make informed decisions related to the many controversial
issues under debate today - from personal issues, such as maintaining a healthy diet, to local issues, such as how to manage
waste in big cities, to global and far-reaching issues, such as the costs and benefits of genetically modified crops or how to
prevent and mitigate the negative consequences of global warming on physical, ecological and social systems.

What the data tell us

= On average across OECD countries, 78% of students attained Level 2 or higher in science. At a minimum, these students
can recognise the correct explanation for familiar scientific phenomena and can use such knowledge to identify, in simple
cases, whether a conclusion is valid based on the data provided. More than 90% of students in Beijing, Shanghai, Jiangsu
and Zhejiang (China) (97.9%), Macao (China) (94.0%), Estonia (91.2%) and Singapore (91.0%) achieved this benchmark.

= On average across OECD countries, 6.8% of students were top performers in science in 2018, meaning that they were
proficient at Level 5 or 6. AlImost one in three (32%) students in Beijing, Shanghai, Jiangsu and Zhejiang (China), and more
than one in five students in Singapore (21%) performed at this level. In addition to skills associated with lower proficiency
levels, these students can creatively and autonomously apply their knowledge of and about science to a wide variety of
situations, including unfamiliar ones.

Science was the major domain assessed in both 2006 and 2015. The PISA science test was significantly expanded in 2015 to
make use of the capabilities of computers, the new mode of delivery used in most participating education systems. For example,
through its interactive interface, PISA 2015 was able, for the first time, to assess students’ ability to conduct scientific enquiry by
asking test-takers to design (simulated) experiments and interpret the resulting evidence. The main part of this chapter covers
the range of science proficiency as assessed in the computer-based test of science.

The nine countries that participated in PISA 2018 using pen-and-paper tests continued to use tasks designed initially for
the 2006 assessment. Because some of these tasks were adapted and also used in countries that delivered the science test
on computer, results can be reported on the same numeric scale (something that is particularly important for assessing
performance trends over time that start from earlier pen-and-paper assessments, including in countries that conducted the
PISA 2018 science test on computer). However, strictly speaking, these scores should be interpreted according to different
descriptors of proficiency. When describing the performance of students in these nine countries, this chapter therefore also
highlights the most relevant distinctions between the range of proficiency assessed through the pen-and-paper test (which
does not include the ability to carry out experiments and conduct scientific enquiry) and the wider range assessed through
computer delivery of the test.

THE RANGE OF PROFICIENCIES COVERED BY THE PISA SCIENCE TEST

As discussed in Chapter 2, student performance in PISA is reported as a score on a scale. To help interpret what students’ scores
mean in substantive terms, the scale is divided into levels of proficiency that indicate the kinds of tasks that students at those
levels are capable of completing successfully. The seven proficiency levels used in the PISA 2018 science assessment were the
same as those established for the PISA 2015 assessment.” The process used to produce proficiency levels in science is described
in Chapter 2. Table 1.7.1 illustrates the range of science competences covered by the PISA test and describes the skills, knowledge
and understanding that are required at each level of the science scale.

Since it is necessary to preserve the confidentiality of the test material in order to continue to monitor trends in science beyond
2018, the questions used in the PISA 2018 assessment of science cannot be presented in this report. Instead, it is possible to
illustrate the proficiency levels with questions that were released after previous assessments. Sample items that illustrate the
different levels of science proficiency can be found in Annex C of PISA 2075 Results (Volume I) (OECD, 2016, pp. 462-481(;) and on
line at www.oecd.org/pisa/test/.
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Table .7.1 Summary description of the seven levels of science proficiency in PISA 2018

Percentage of students
Lower  able to perform tasks

score = ateach level or above
limit (OECD average) Characteristics of tasks

708 0.8% At Level 6, students can draw on a range 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 6.8% 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 24.9% 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 52.3% At Level 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.

2 | 410 78.0% At Level 2, students are able to draw on everyday content knowledge and basic procedural knowledge to
identify 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 scientifically.

1a!| 335 94.1% At Level 1a, students are able to use basic or everyday content and procedural knowledge to recognise
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 99.3% At Level 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.

PERCENTAGE OF STUDENTS AT THE DIFFERENT LEVELS OF SCIENCE PROFICIENCY

Figure 1.7.1 and, for countries that used paper test booklets, Figure 1.7.2, show the distribution of students across the seven
proficiency levels in each participating country and economy. Table 1.B1.3 (in Annex B1) shows these same percentages of
students at each proficiency level on the science scale, with standard errors.

Proficiency at or above Level 2

Level 2 in science is an important benchmark for student performance: it represents the level of achievement, on the PISA
scale, at which students begin to demonstrate the science competences that will enable them to engage in reasoned discourse
about science and technology (OECD, 2018, p. 72p). At Level 2, the attitudes and competences required to engage effectively
with science-related issues are only just emerging. Students demonstrate basic or everyday scientific knowledge, and a basic
understanding of scientific enquiry, which they can apply mostly in familiar contexts. Students’ skills progressively expand to less
familiar contexts, and to more complex knowledge and understanding at higher levels of proficiency.
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Figure 1.7.1 Students’ proficiency in science (computer-based assessment)
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Note: Coverage Index 3 is shown next to the country/economy name.
Countries and economies are ranked in descending order of the percentage of students who performed at or above Level 2.
Source: OECD, PISA 2018 Database, Tables 1.B1.3 and LA2.1.
StatLink Sis™ https://doi.org/10.1787/888934028653
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Figure 1.7.2 Students’ proficiency in science (paper-based assessment)
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Note: Coverage Index 3 is shown next to the country name.
Countries are ranked in descending order of the percentage of students who performed at or above Level 2.
Source: OECD, PISA 2018 Database, Tables 1.B1.3 and LA2.1.
StatLink S https://doi.org/10.1787/888934028672

Level 2 does not establish a threshold for scientific illiteracy. PISA views science literacy not as an attribute that a student has or
does not have, but as a set of skills that can be acquired to a greater or lesser extent. It also does not identify a “sufficient” level
of science literacy, particularly not for those whose careers will directly depend on an understanding of science and of science-
based technology. However, Level 2 does establish a baseline threshold below which students typically require some support
to engage with science-related questions, even in familiar contexts. For this reason, this report describes students performing
below Level 2 as “low-achieving students”.

Proficiency at Level 2

At Level 2, students can draw on everyday content knowledge and basic procedural knowledge to identify an appropriate
scientific explanation, interpret data, and identify the question being addressed in a simple experimental design. They can use
common 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 could be investigated scientifically.

Level 2 can be considered as the level of science proficiency at which students begin to demonstrate the competences that will
enable them to engage effectively and productively with issues related to science and technology. More than 90% of students in
Beijing, Shanghai, Jiangsu and Zhejiang (China) (hereafter “B-S-J-Z [China]") (97.9%), Macao (China) (94.0%), Estonia (91.2%) and
Singapore (91.0%) met this benchmark. Across OECD countries, an average of 78% of students attained Level 2. Meanwhile, only
about one in six students in the Dominican Republic (15%) and only a minority (less than 50%, but more than 20%) of students in
15 other countries and economies attained this level of proficiency (Figure 1.7.1, Figure 1.7.2 and Table 1.B1.3).

Proficiency at Level 3

At Level 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 (the ability
to carry out experiments was not assessed in paper-based tests). Level 3 students can distinguish between scientific and non-
scientific issues and identify the evidence supporting a scientific claim.

On average across OECD countries, more than half of all students (52%) were proficient at Level 3 or higher (that is, at Level 3, 4,
5 or 6). The average median score across OECD countries, i.e. the score that divides the population in two equal halves (one half
scoring above the median, and the other half below), fell within Level 3. Similarly, Level 3 corresponds to the median proficiency
of students in 29 participating countries and economies. Across OECD countries, on average, 27% of students scored at Level 3,
the largest share amongst the seven proficiency levels described in PISA. Similarly, in 30 countries and economies, the largest
share of students performed at Level 3 (Figure 1.7.1, Figure 1.7.2 and Table 1.B1.3).
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Proficiency at Level 4

At Level 4, students can use more sophisticated 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 (the ability to conduct experiments was not assessed in paper-based tests). They can justify an
experimental design, drawing on elements of procedural and epistemic knowledge. Level 4 students can interpret data drawn
from a moderately complex data set or less familiar contexts and draw appropriate conclusions that go beyond the data and
provide justifications for their choices.

On average across OECD countries, 25% of students performed at Level 4 or above, and scored higher than 559 points on the
PISA science scale. The largest share of students in B-S-J-Z (China) and Singapore performed at this level (the modal level); Level 4
was also the median level of performance in B-S-J-Z (China) and Singapore (Figure 1.7.1, Figure 1.7.2 and Table I.B1.3).

Proficiency at Level 5

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

Level 5 on the science scale marks another qualitative difference. Students who can complete Level 5 tasks can be said to be
top performers in science in that they are sufficiently skilled in and knowledgeable about science to be able to creatively and
autonomously apply their knowledge and skills to a wide variety of situations, including unfamiliar ones.

On average across OECD countries, 6.8% of students were top performers, meaning that they were proficient at Level 5 or 6.
Almost one in three (32%) students in B-S-J-Z (China), and more than one in five students in Singapore (21%) performed at this
level. In 9 countries/economies (Macao [China], Japan, Finland, Estonia, Korea, Chinese Taipei, Canada, New Zealand and the
Netherlands, in descending order of the share of students), between 10% and 14% of all students performed at Level 5 or above.
By contrast, in 27 countries/economies, including Colombia (0.5%) and Mexico (0.3%), fewer than one in 100 students was a top
performer (Figure 1.7.1, Figure 1.7.2 and Table 1.B1.3).

Countries and economies with similar mean performance may have significantly different shares of students who are able to
perform at the highest levels in PISA. This is true, for example, in Hong Kong (China) (with a mean performance of 517 points and
where 7.8% of students were top performers) and Chinese Taipei (with a mean performance of 516 points and where 11.7% of
students were top performers). The smaller share of top-performing students in Hong Kong (China) compared to Chinese Taipei
reflects a more narrow variation of student performance around the mean.

Proficiency at Level 6

Students at Level 6 on the PISA science scale can successfully complete the most difficult items in the PISA science assessment.
At Level 6, students can draw on a range of inter-related scientific ideas and concepts from the physical, life, and earth and space
sciences. They can use procedural and epistemic knowledge to offer explanatory hypotheses of novel scientific phenomena,
events and processes that require multiple steps or to make predictions. In interpreting data and evidence, they can 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.
Students at Level 6 can evaluate competing designs of complex experiments, field studies or simulations and justify their choices.

On average across OECD countries, 0.8% of students (or about 1 in 120 students) attained Level 6. B-S-J-Z (China) had the largest
proportion of students (7.3%) who scored at this level in science, followed by Singapore (3.8%). In 14 participating countries and
economies, between 1% and 2% of students scored at this level, while in the remaining countries/economies, fewer than 1in 100
students scored at the highest level (Figure 1.7.1, Figure 1.7.2 and Table 1.B1.3).

Proficiency below Level 2

The PISA science assessment identified two proficiency levels below Level 2. Students who scored at or below these levels are
considered low achievers in science.

Proficiency at Level 1a

At Level 13, students can use common content and procedural knowledge to recognise or identify explanations of simple scientific
phenomena. With support, they can undertake structured scientific enquiries with no more than two variables (the ability to
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undertake scientific enquiry was not assessed in the paper-based test of science). They can identify simple causal or correlational
relationships, and interpret graphical and visual data that require a low level of cognitive ability. Students at Level Ta can select
the best scientific explanation for given data in familiar personal, local and global contexts.

On average across OECD countries, 16.1% of students performed at Level 1a and only 5.9% of students performed below Level 1a.
In the Dominican Republic, fewer than one in two students (about 47%) attained Level 1a (or a higher level of performance). In
15 countries and economies (including some countries that used the paper-based test of science), the median proficiency level
of the 15-year-old student population was within Level 1a (Figure 1.7.1, Figure .7.2 and Table 1.B1.3).

Proficiency at Level 1b

At Level 1b, students can use common content knowledge to recognise aspects of simple scientific phenomena. They can identify
simple patterns in data, recognise basic scientific terms and follow explicit instructions to carry out a scientific procedure.?

Across OECD countries, 5.2% of students performed at Level 1b and 0.7% performed below Level 1b. In 44 countries and
economies, less than 10% of students performed at or below Level 1b (Figure 1.7.1, Figure 1.7.2 and Table 1.B1.3).

No item in the PISA assessment can indicate what students who perform below Level 1b can do. Students who scored below
Level 1b may have acquired some elements of science knowledge and skills, but based on the tasks included in the PISA test, their
ability can only be described in terms of what they cannot do - and they are unlikely to be able to solve, other than by guessing,
any of the PISA tasks. In some countries, more than 1 in 20 students performed below Level 1b: 14% in the Dominican Republic,
10% in Panama, and between 9% and 5% in Lebanon, the Philippines, Georgia and Qatar (in descending order of that share).

1. Six of the seven levels are aligned with the levels used in describing the outcomes of PISA 2006 (ranging from the highest, Level 6, to Level 1a,
formerly known as Level 1). These levels and their respective descriptors are still applicable to the paper-based assessment of science.

2. Descriptions of what students can do at Level 1b are based on items included in the PISA 2015 science assessment. In 2018, only one item in the
paper-based test of science was located at this level; the easiest tasks included in the PISA 2018 computer-based test of science were located
at Level 1a. It is nevertheless possible to estimate for every student the likelihood of scoring at Level 1b, based on how he or she responded to
Level 1a tasks (for a student whose proficiency lay below the level of difficulty of the task, the probability of a correct response varied between 0
and 62%, depending on how far below the task’s difficulty the student’s proficiency lay) and on the science performance of students with similar
response patterns in 2015. From these individual estimates of the (posterior) likelihood of performance, itis also possible to obtain country-level
estimates of the share of students at each proficiency level. See the PISA 2018 Technical Report (OECD, forthcomings)) for details.
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Where did performance change
between 2015 and 2018?

This chapter discusses short-term changes
in student performance - both in mean
performance and in the performance
distribution - in the PISA assessment
between 2015 and 2018.
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Where did performance change between 2015 and 2018?

This volume has so far focused on performance in reading, mathematics and science as measured by the 2018 round of the PISA
assessment. However, PISA allows for more than just a snapshot of an education system's performance at a given moment: as
a long-term study, dating back to 2000, PISA gives countries and economies an opportunity to see how their performance has
evolved over the course of almost two decades.

Chapter 9 discusses long-term trends in student performance. This chapter examines changes in performance between the
previous PISA assessment, which took place in 2015, and the latest 2018 assessment. Any changes in performance over such
a short period of time can likely be related to, if not attributed to, changes in education policy, in the learning environment
(both in and outside of school), and in the composition of student populations that affected children who were 15 years old
between 2015 and 2018 (i.e. those born between 1999 and 2002).

|

What the data tell us

= On average across OECD countries, mean performance in reading, mathematics and science remained stable between
2015 and 2018.

= There were large differences between individual countries and economies in how their performance changed between
2015 and 2018. For example, mean performance in reading improved in 4 countries and economies (Macao [Chinal],
the Republic of North Macedonia, Singapore and Turkey), declined in 13 countries/economies, and remained stable in
the remaining 46 countries/economies.

- Between 2015 and 2018, the performance distribution in both reading and mathematics widened, on average across
OECD countries; but the performance distribution in science neither widened nor narrowed significantly during that
period.

|

In order to attribute changes in performance across PISA cycles to changes in student learning or to differences in the
composition of student populations, the PISA test and how it was conducted would have had to remain equivalent from cycle
to cycle. Differences in how the test was conducted - such as the length of the test, whether students take the test on paper or
on computer, or whether they sit the test in the morning or the afternoon - could affect student motivation and performance;
therefore, these differences must be monitored and minimised.

Overall, PISA 2018 and PISA 2015 were conducted in much the same way:

® Asin 2015, the vast majority of students who sat the PISA 2018 assessment answered questions in just two subjects, devoting
one hour to each: the major domain (reading in 2018, science in 2015) and one other domain (OECD, forthcomingpy).
In previous rounds of PISA, the number of subjects varied more across students: while large numbers of students were tested
in two subjects, a significant proportion was tested in three subjects within the same two-hour testing period.

® The assessment was primarily conducted on computer in both 2015 and 2018, whereas it was conducted on paper in 2012
and earlier. While measures were taken in 2015 to align the computer-based tests with the original paper-based scales, these
measures were implemented mainly at the international level. Country-specific differences in familiarity with computers, or
in student motivation when taking the test on computer or on paper, could still interfere with performance trends (OECD,
2016p). For most countries, this mode-related source of uncertainty no longer existed when comparing 2015 and 2018.
Furthermore, test administration was more regimented when computer-based assessments were used as there was less
room to deviate from standard procedures (e.g. when to take breaks and how long such breaks last).

Annex A8 further explores differences in students’ effort and motivation across countries and over time.

At the same time, it is important to assess the impact of using different test items in different years,! resulting in performance
scales that are not identical. This potential source of error when examining changes in PISA results is summarised by the link error,
which provides an estimate of the shift in the same subject scale used in two different years. The reporting scales for a subject
between two different years are uniformly misaligned by a certain amount. The magnitude of this amount and its direction
(i.e. whether a score in one year is equivalent to a higher or lower score in the other year) is unknown, but it is on the order of the
size of the link error. For example, the link error between 2015 and 2018 in the reading assessment is roughly four score points,
and hence a change of up to eight score points in a country’s mean reading performance between 2015 and 2018 would not be
significant as it could easily be attributed to the link error.
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The link error between 2015 and 2018, however, is noticeably smaller than the link error between other PISA cycles (e.g. between
2012 and 2018, or between 2012 and 2015). In addition to the two reasons listed above concerning how PISA was conducted in
2015 and 2018, there are two further reasons for this smaller link error:

® There were more items in common between the 2015 and 2018 assessments than there were between previous sets of
assessments.

= The 2015 and 2018 mathematics assessments were virtually identical, as they were both minor domains based on the 2012
PISA mathematics framework.

= The items in the 2018 science assessment were a subset of the items in the 2015 science assessment; the majority of
these items were created in 2015 to reflect the updated PISA 2015 science framework and hence differ from items used
in assessments prior to 2015.

= Although new items were developed for the PISA 2018 reading assessment to reflect its new framework (see Chapter 1),
a large number were retained from the items developed for PISA 2009 and used between PISA 2009 and 2015.

® In contrast to the procedures used in previous cycles, the characteristics of trend items (those items that were also used in
previous cycles of PISA; in this case, in 2015) were assumed to be identical in 2015 and 2018. In practice, item characteristics
in 2018 were assumed to be identical to those in 2015, unless there was sufficient evidence of non-equivalence. This resulted
in more consistent measurement scales across cycles, and reduced the link error.2 Items that were unique to one year,
however, did not aid in linking scales across years.

In summary, changes between 2015 and 2018 were more precisely estimated than changes involving earlier years. This chapter
explores these short-term changes in performance.

CHANGES BETWEEN 2015 AND 2018 IN MEAN PERFORMANCE

Figure 1.8.1 shows the changes between 2015 and 2018 in mean performance in reading. On average across OECD countries,
mean performance in reading did not change significantly during the period. The decline in performance was most pronounced
in Georgia and Indonesia, where it exceeded 20 score points; it exceeded 10 score points in Colombia, the Dominican Republic,
Japan, Luxembourg, the Netherlands, Norway, the Russian Federation (hereafter “Russia”) and Thailand.

By contrast, several countries/economies saw significant improvements in reading performance. The largest were seen in the
Republic of North Macedonia (hereafter “North Macedonia”) (41 score points) and Turkey (37 score points), while improvements
of between 10 and 20 score points were observed in Macao (China) and Singapore (Figure 1.8.1).

On average across OECD countries, no significant change in either mathematics or science performance was observed between
2015 and 2018. Mathematics performance declined in only three countries/economies (Malta, Romania and Chinese Taipei)
during the period, while it improved by over 10 score points in 11 countries/economies (Albania, Jordan, Latvia, Macao [China],
Montenegro, North Macedonia, Peru, Poland, Qatar, the Slovak Republic and Turkey). Improvement was notable in Turkey
(33 score points), Albania (24 score points) and North Macedonia (23 score points) (Table 1.B1.10).

Country-level improvements in science performance were far less common. Improvements of 10 points or more between 2015
and 2018 were observed in only four countries/economies: Turkey (43 score points), North Macedonia (29 score points), Jordan
(21 score points) and Macao (China) (15 score points). Science performance declined by at least 10 score points in seven countries/
economies: Georgia (28 score points), Bulgaria (22 score points), Chinese Taipei (17 score points), Kosovo (14 score points), Italy
(13 score points), Albania (10 score points) and Switzerland (10 score points) (Table 1.B1.12).

Most countries and economies did not observe significant changes in performance between 2015 and 2018, when considering
each subject independently. This is to be expected. A lack of improvement over three years is not necessarily a cause for concern:
education is cumulative and any changes in policy are both incremental and can take years, if not an entire cohort of school-aged
children, to have an effect. Moreover, the precision with which differences can be measured means that differences that may
be significant in the long term are not deemed significant in the short term. Indeed, in 24 countries and economies out of the
63 that took part in both PISA 2015 and 2018 (Austria, Belgium, Brazil, the Czech Republic, Chile, Costa Rica, Croatia, Estonia,
France, Germany, Greece, Hong Kong [China], Hungary, Ireland, Israel, Korea, Lebanon, Lithuania, Mexico, Moldova, New Zealand,
Sweden, the United Arab Emirates and the United States), no significant change in performance was observed, between 2015
and 2018, in any of the three core subjects that PISA assessed (Table 1.8.1).

During the period, performance improved across all three subjects in Macao (China), North Macedonia and Turkey; and
performance improved across two subjects and stayed stable in the third in Jordan and Poland (Table 1.8.1).
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Figure1.8.1 Change between 2015 and 2018 in mean reading performance

North Macedonia

€s.
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Notes: Statistically significant differences between PISA 2015 and PISA 2018 are shown in a darker tone (see Annex A3).

The change in reading performance between 2015 and 2018 for Spain is not reported; see Annex A9. OECD average-36 refers to the arithmetic average across
all OECD countries, excluding Spain.

Countries and economies are ranked in descending order of the change in reading performance between PISA 2015 and 2018.
Source: OECD, PISA 2018 Database, Table 1.B1.10.
StatLink Sis™ https://doi.org/10.1787/888934028691
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Encouragingly, in no country or economy did performance decline across all three subjects. However, in seven countries/
economies - Georgia, Japan, Luxembourg, Malta, Norway, Slovenia and Chinese Taipei - performance declined in two subjects
and remained stable in the third (Table 1.8.1).

Table 1.8.1 Change between 2015 and 2018 in mean performance in reading, mathematics and science

Mean performance
improved between
2015 and 2018

Reading

Macao (China), North Macedonia,
Singapore, Turkey

Mathematics

Albania, Iceland, Jordan, Latvia,
Macao (China), Montenegro,
North Macedonia, Peru, Poland,
Qatar, the Slovak Republic, Turkey,
the United Kingdom

Science

Jordan, Macao (China), North Macedonia,
Poland, Turkey

Mean performance
did not change
significantly
between 2015

and 2018

OECD average-36, Albania, Australia,
Austria, Belgium, Brazil, Bulgaria,

Canada, Chile, Costa Rica, Croatia,

the Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece,

Hong Kong (China), Hungary, Iceland,
Ireland, Israel, Italy, Jordan, Korea, Kosovo,
Lebanon, Lithuania, Malta, Mexico,
Moldova, Montenegro, New Zealand,
Peru, Poland, Portugal, Qatar, Romania,
the Slovak Republic, Sweden, Switzerland,
Chinese Taipei, the United Arab Emirates,
the United Kingdom, the United States,
Uruguay

OECD average-37, Australia, Austria,
Belgium, Brazil, Bulgaria, Canada,

Chile, Colombia, Costa Rica, Croatia,

the Czech Republic, Denmark,

the Dominican Republic, Estonia, Finland,
France, Georgia, Germany, Greece,

Hong Kong (China), Hungary, Indonesia,
Ireland, Israel, Italy, Japan, Korea, Kosovo,
Lebanon, Lithuania, Luxembourg, Mexico,
Moldova, the Netherlands, New Zealand,
Norway, Portugal, Russia, Singapore,
Slovenia, Spain, Sweden, Switzerland,
Thailand, the United Arab Emirates,

the United States, Uruguay

OECD average-37, Austria, Belgium,
Brazil, Chile, Colombia, Costa

Rica, Croatia, the Czech Republic,

the Dominican Republic, Estonia, France,
Germany, Greece, Hong Kong (China),
Hungary, Iceland, Indonesia, Ireland,
Israel, Korea, Latvia, Lebanon, Lithuania,
Mexico, Montenegro, Moldova,

the Netherlands, New Zealand, Peru,
Qatar, Romania, Russia, Singapore,

the Slovak Republic, Sweden,

Thailand, the United Arab Emirates,

the United Kingdom, the United States

Mean performance
declined between
2015 and 2018

Colombia, the Dominican Republic,
Georgia, Indonesia, Japan, Latvia,
Luxembourg, the Netherlands, Norway,
Russia, Slovenia, Thailand

Malta, Romania, Chinese Taipei

Albania, Australia, Bulgaria, Canada,
Denmark, Finland, Georgia, Italy, Japan,
Kosovo, Luxembourg, Malta, Norway,
Portugal, Slovenia, Spain, Switzerland,

Chinese Taipei, Uruguay

Notes: The change in reading performance between 2015 and 2018 for Spain is not reported; see Annex A9. OECD average-36 refers to the arithmetic average across all
OECD countries, excluding Spain.

Source: OECD, PISA 2018 Database, Tables 1.B1.10,1.B1.11 and [.B1.12.

CHANGES BETWEEN 2015 AND 2018 IN THE PERFORMANCE DISTRIBUTION

The stability in mean performance across OECD countries and in most PISA-participating education systems masks changes
in the distribution of student performance. One way this can be seen is by examining the percentiles of student performance.
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.

The subject whose scales should be most comparable between 2015 and 2018 is mathematics, as the assessment items were
virtually identical.3 No significant change was observed in any of the percentiles of the performance distribution between the
10th and 90th, on average across OECD countries, indicating that neither the strongest- nor the weakest-performing students
saw an improvement or a decline in performance between 2015 and 2018. However, the inter-decile range (the gap between
the 10th and 90th percentiles, and a measure of the dispersion of student performance) increased by 4 score points between
2015 and 2018, on average across OECD countries (Tables 1.B1.14 and 1.B1.29). This is possible because, although changes in
percentiles across time are affected by the offset between scales in different years (i.e. the link error), which can render their
measurements less precise, the inter-decile range is not affected by this offset and is thus measured with greater precision.

There was no significant narrowing or widening in the dispersion of the performance distribution in science between 2015 and
2018, on average across OECD countries. There was also no significant change in performance amongst either the strongest- or
the weakest-performing students (Tables 1.B1.15 and 1.B1.30).

Results from PISA 2015 and 2018 indicated that, on average across OECD countries, the score-point difference in reading
performance between weaker and stronger students increased by 11 points during that period. The lower level of precision in
measuring changes in performance over time, however, made it impossible to state with confidence that stronger students saw
an improvement in their performance, or that weaker students saw a decline in theirs (Tables 1.B1.13 and 1.B1.28).4 >
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The discussion above only applies to the average trend across OECD countries; the distribution in performance in individual
countries and economies has evolved differently. For example, the inter-decile range in mathematics performance widened
significantly in 8 countries and economies (as did the OECD average), while it narrowed significantly in 2 countries/economies
and did not change significantly in the remaining 53 countries/economies for which comparable data for 2015 and 2018 were
available (Table 1.8.2).

Moreover, there were various reasons for why the inter-decile range changed (or did not change) in these countries/economies.
For example, the following could explain why the inter-decile range widened between 2015 and 2018:

® Weaker students became weaker and stronger students became stronger.
® Weaker students became weaker but no significant change was observed amongst stronger students.
® Stronger students became stronger but no significant change was observed amongst weaker students.

® All students across the distribution became weaker, but weaker students showed a greater decline in performance than
stronger students did.

® All students across the distribution became stronger, but stronger students showed greater improvement in performance
than weaker students did.

® There were no significant changes observed at individual percentages (i.e. no significant changes observed amongst either
stronger or weaker students) but the overall distribution grew wider.®

Table 1.8.2 lists countries and economies by whether their performance distributions in reading, mathematics and science
narrowed, widened or did not change significantly in dispersion (as measured by the inter-decile range). It also shows whether
the change, or lack thereof, was primarily due to changes amongst weaker students, stronger students or both (or in the case of a
lack of change, neither). For example, stronger students became stronger but there was no significant change in the performance
of weaker students in the United Arab Emirates in mathematics (Table 1.B1.13).

The only country where the performance distribution widened between 2015 and 2018 in all three subjects was the United Arab
Emirates; it widened in two subjects and remained stable in the third in Canada, Germany, Hong Kong (China) and Romania.”
There was no country in which the performance distribution narrowed in all three subjects, although it narrowed in two subjects
and remained stable in the third in Bulgaria, France, Georgia, Malta and Montenegro (Table 1.8.2).

Table 1.8.2 11721 Change between 2015 and 2018 in the performance distribution in reading, mathematics and science

Mathematics Science

Widening of the distribution

Weaker students became weaker; Hong Kong (China)
stronger students became stronger

Weaker students became weaker; Canada, Finland, Germany, Iceland, | Germany, Luxembourg, Romania Romania, the United Arab Emirates
no significant change amongst Israel, Latvia, Norway

stronger students

Stronger students became Australia, Estonia, Macao (China), United Arab Emirates

stronger; no significant change Poland, Singapore, Sweden,

amongst weaker students Chinese Taipei, United Arab

Emirates, United States

Almost all students became Netherlands, Russia
weaker, but weaker students
declined more so than stronger
students did

Almost all students became Turkey North Macedonia
stronger, but stronger students
improved more than weaker
students did

No significant change at individual | OECD average-36, Denmark, OECD average-37, Canada, Hong Kong (China), Qatar
points along the distribution, Ireland, Mexico, Switzerland Costa Rica, Norway, Thailand
although overall widening
of the dispersion
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Table 1.8.2 1221 Change between 2015 and 2018 in the performance distribution in reading, mathematics and science

Reading

Mathematics

Science

No change in the dispersion of the distribution

No significant change along most
individual points of the distribution

Austria, Belgium, Brazil, Chile,
Colombia, Costa Rica, Croatia,
Czech Republic, Greece, Hungary,
Italy, Korea, Lebanon, Lithuania,
Malta, Moldova, New Zealand, Peru,
Portugal, Qatar, Romania, Slovak
Republic, Slovenia, United Kingdom,
Uruguay

Australia, Austria, Belgium, Brazil,
Bulgaria, Chile, Colombia, Croatia,
Denmark, Dominican Republic,
Estonia, Finland, France, Georgia,
Greece, Hong Kong (China), Hungary,
Iceland, Indonesia, Ireland, Israel,
Italy, Japan, Korea, Kosovo, Lebanon,
Lithuania, Mexico, Moldova,
Netherlands, New Zealand, Portugal,
Russia, Singapore, Slovenia, Spain,
Sweden, Switzerland, Uruguay

OECD average-37, Austria, Belgium,
Brazil, Chile, Colombia, Costa Rica,
Croatia, Czech Republic, Dominican
Republic, Estonia, Finland, Germany,
Hungary, Iceland, Indonesia,
Ireland, Israel, Japan, Korea, Latvia,
Lebanon, Lithuania, Mexico, Moldova,
Netherlands, New Zealand, Norway,
Peru, Russia, Slovak Republic,
Sweden, Switzerland, Thailand,
United Kingdom, United States

Stronger students became weaker;
no significant change amongst
weaker students

Luxembourg, Portugal

Stronger students became
stronger; no significant change
amongst weaker students

Czech Republic, United Kingdom,
United States

Most students became weaker

Dominican Republic, Indonesia,
Japan, Luxembourg, Thailand

Chinese Taipei

Albania, Australia, Canada, Denmark,
Italy, Spain, Chinese Taipei, Uruguay

Most students became stronger

North Macedonia

Albania, Jordan, Latvia, Macao (China),
North Macedonia, Peru, Poland, Qatar,
Slovak Republic, Turkey

Jordan, Macao (China), Montenegro,
Poland, Turkey

Narrowing of the distribution

Weaker students became stronger;
stronger students became weaker

Albania

Stronger students became weaker;
no significant change amongst
weaker students

Bulgaria, France, Montenegro

Malta

France, Greece, Malta, Singapore,
Slovenia

Weaker students became stronger;
no significant change amongst
stronger students

Jordan, Kosovo

Almost all students became weaker,
but stronger students declined
by more than weaker students did

Georgia

Bulgaria, Georgia, Kosovo

Almost all students became
stronger, but weaker students
improved by more than stronger
students did

Montenegro

Notes: The change in reading performance between 2015 and 2018 for Spain is not reported; see annex A9. OECD average-36 refers to the arithmetic average across all
OECD countries, excluding Spain.

Changes in the dispersion of the distribution — widening, narrowing or no change - are measured by the inter-decile range, or the difference in score points between
the 90th percentile and the 10th percentile of the student-performance distribution.

Changes in the location of individual percentiles between 2015 and 2018 are estimated with less precision than changes in the mean. For some countries/economies, a
significant change in mean performance was observed during the period even though changes in points along the distribution could not be deemed significant.

It is also possible that there was no significant change in the dispersion of the distribution, but that one of the extremities (i.e. the 10th or the 90th percentile) changed
significantly, while the other did not. It should be kept in mind that the difference between significant and non-significant changes is, itself, often non-significant.

When there was either a widening or a narrowing of the distribution, there was a change amongst weaker students if student performance at either the 10th or 25th percentile
improved or declined and that at the other percentile moved in the same direction or did not change significantly. Likewise, there was a change amongst stronger students if
student performance at either the 75th or 90th percentile improved or declined and if that at the other percentile moved in the same direction or did not change significantly.
In order to classify a country/economy as one where almost all students became weaker or stronger, at least four of the percentiles examined (the 10th, 25th, 50th, 75th and
90th percentiles) must have declined or improved.

When there was no change in the dispersion of the distribution, at least three individual points along the distribution that were examined (the 10th, 25th, 50th, 75th and
90th percentiles) must have declined or improved in order to say that most students became weaker or stronger in that country/economy. When there was no change in the
dispersion of the distribution, student performance at both the 10th and 25th percentiles had to move in the same direction in order to say that weaker students became
stronger or weaker; likewise performance at both the 75th and 90th percentiles had to move in the same direction in order to say that stronger students became stronger or
weaker.

Source: OECD, PISA 2018 Database, Tables 1.B1.13,1.B1.14 and 1.B1.15.
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Box 1.8.1. Reading trends and changes in the reading framework

This chapter discusses changes in reading performance between 2015 and 2018 as if they reflected an evolution in
students’ abilities during the period. This is likely to be the case for changes in mathematics and science performance, as
the 2015 and 2018 assessments in these two subjects were identical or a representative subset of one another. But the
framework for the reading assessment changed between 2015 and 2018; hence the evolution in reading performance
might be attributable to those changes - particularly in students' relative strengths and weaknesses in certain aspects of
reading proficiency that were more or less emphasised in 2018 compared to 2015.8

There were two main changes to the framework between 2015 and 2018: the greater focus on multiple-source texts and
the inclusion of reading-fluency items. As discussed in Chapter 1, the greater focus on multiple-source texts was made
possible by delivering the assessment on computer. Countries and economies whose students were relatively weaker in
reading multiple-source texts, for example, might be expected to have more negative trends between 2015 and 2018 than
countries whose students were relatively stronger in reading such texts.

Fortunately, it was possible to examine whether this first change to the framework affected student performance. PISA 2018
included a subscale for items that required only a single source and a subscale for those that required reading multiple
sources. If changes in performance between 2015 and 2018 were in large part due to the changes in the framework, they
would be observed in a correlation between the change in performance and the difference in subscale scores, as both
would reflect differences between using single and multiple sources.?

Figure 1.8.2 shows a scatterplot of the differences in the single- and multiple-source subscales in PISA 2018 versus the
change in reading performance between PISA 2015 and PISA 2018. There is no noticeable correlation between the two
variables. As a result, it is possible to conclude that the greater emphasis on multiple-source texts in PISA 2018 had a limited
impact on changes in reading performance.

Figure 1.8.2 Change in reading performance and score differences on reading subscales

Change between 2015 and 2018; performance difference in single- and multiple-source reading subscales

Score-point difference between single- and multiple-source text subscales
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Source: OECD, PISA 2018 Database, Tables 1.B1.10, 1.B1.19 and 1.B1.20.
StatLink SisP™ https://doi.org/10.1787/888934028710
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As mentioned above, the other main change in the framework between 2015 and 2018 was the inclusion of reading-fluency
items. These items were presented at the beginning of the assessment. They measured whether students could quickly
determine whether certain sentences, such as “The red car had a flat tire” or “Airplanes are made of dogs”, made sense.
These items were used to determine a student’s overall reading score but were not part of any subscale. Hence, the part of
a student’s score that cannot be explained by his or her subscale scores can be taken as a proxy for his or her accuracy in
answering reading-fluency items.10

There was no correlation between the change in countries/economies’ average reading performance between 2015 and
2018 and the estimated accuracy in answering reading-fluency items. Indeed, R? values never exceeded 0.04, regardless
of how the estimated accuracy was computed or which subscales (reading process or text source) were used, and the
(non-significant) direction of the correlation was highly sensitive to the removal of outliers. As with the greater emphasis
on multiple-source texts, the inclusion of reading-fluency items does not appear to explain a large degree of the change in
reading performance between 2015 and 2018.

However, there seem to be some overarching factors affecting student performance. The cross-country correlation between
changes in reading and mathematics performance between 2015 and 2018 is 0.62; that between reading and science is
0.67; and that between mathematics and science is 0.75. Factors that affect performance across subjects seem to play
a bigger role in explaining changes in reading performance than either the emphasis on multiple-source texts in, or the
addition of reading-fluency items to, the PISA 2018 assessment.

1. Even the same test items may not retain identical measurement properties across PISA cycles. For example, with the passage of time,
respondents may become more familiar with what was initially an unusual item format or component of the test, such as an equation editor or
a drawing tool; or they may no longer recognise a particular situation (such as writing postcards or using video recorders) as familiar.

2. Item parameters for items common to 2015 and 2018 were initially constrained to the best-fit values used in 2015. The parameters for 2018
were allowed to vary from the parameters used in 2015 if they poorly fit the PISA 2018 data. Student scores from PISA 2015 were not affected
by this procedure, i.e. there was no rescaling of PISA 2015 data.

3. Asdiscussed in note 1 above, there may still be differences in the mathematics scales between 2015 and 2018 even if the same test items were
used. However, these are more limited in scope, and have less impact on comparisons between years, than changes in the questions used in
the assessment (as occurred in reading and science).

4. In this situation, where there was no significant change in the dispersion of the performance distribution, “weaker students” refer to those at
the 10th and 25th percentiles, while “stronger students” refer to those at the 75th and 90th percentiles.

5. Adaptive testing (see Chapter 1) was implemented for the reading assessment in 2018, allowing for greater precision in measuring student
performance at both the high and low ends of the performance distribution. Measurement of performance at the low end of the distribution
was also enhanced through the addition of reading-fluency items at Levels 1b and 1c. Prior to 2018, the measurement of scores at the extremes
was affected by greater uncertainty. Adaptive testing, which presents stronger students with more difficult questions and weaker students
with easier questions, and reading-fluency items both improved the precision in measuring these students’ scores and therefore the ability to
detect significant differences amongst high- or low-achieving students. Results in mathematics and science were not affected by either adaptive
testing or the introduction of reading-fluency items.
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. This discussion only considers changes that were statistically significant. As mentioned in the main text, changes in performance over time

are subject to link error and therefore measured with less precision than changes in the inter-decile range (i.e. a narrowing or widening of the
distribution), which are not subject to link error.

. The performance distribution in reading widened between 2015 and 2018 in more countries/economies (25) than did the performance

distributions in either mathematics (8) or science (5). However, the changes observed in reading performance between 2015 and 2018 may
also reflect changes in the framework and design of the test, and must therefore be interpreted with caution.

This annex is only concerned with countries that delivered the assessment on computer; the paper-based assessment continued to use
the same framework as that used between 2009 and 2015.

Differences between the two subscales do not have a substantive meaning. It is not possible to say that countries that are stronger at reading
multiple-source texts than single-source texts if their multiple-source text subscale score is higher than their single-source text subscale
score - much as it is not possible to say that countries are stronger at reading than mathematics if their reading score is higher than their
mathematics score. However, as these two subscales were scaled together to give the overall reading scale, their differences can be compared
across countries. For example, a country whose multiple-source text subscale score is higher than their single-source text subscale score
is relatively stronger at reading multiple-source texts than a country where the two subscale scores are identical. For more information,
see Chapter 5.

10. There were two ways to estimate the part of a student's reading score that could not be determined by his or her subscale scores. In the first

method, the overall reading score was linearly regressed over the subscale scores; the part of the overall score that could not be explained
by the subscale scores was captured by the residual of the regression. In the second method, a composite overall score was created through
a weighted average of the subscores; the weights came from the approximate composition of the reading assessment on either the text
source (65% single-source text and 35% multiple-source text) or the reading process (25% “locating information”, 45% “understanding”, and
30% “evaluating and reflecting”). Chapter 1 of this volume provides more details on the breakdown of the PISA 2018 reading assessment. In
this second method, the part of a student's reading score that could not be determined by the student's subscale scores is thus the difference
between the reading score and the composite, weighted-average score.

The process of creating an overall reading score is not a simple linear combination of various subscores and the reading-fluency portion of the
assessment, so neither of these methods truly captures students’ performance on reading-fluency questions. However, these two methods
gave highly correlated estimates of performance in reading fluency (R between 0.86 and 0.88).
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Which countries have improved and
which countries have declined in performance
over their participation in PISA?

This chapter reviews trends in mean
performance, and in performance at

the various levels of proficiency measured
by PISA, between earlier PISA assessments
(prior to 2015) and 2018.
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PISA 2018 is the seventh round of the international assessment since the programme was launched in 2000. Every PISA test
assesses students’ knowledge and skills in reading, mathematics and science; each assessment focuses on one of these subjects
and provides a summary assessment of the other two (see “What is PISA?" at the beginning of this volume).

The first full assessment of each subject sets the scale and starting point for future comparisons. For reading, trend comparisons
are possible starting from 2000. Mathematics was the major domain for the first time in 2003, and science in 2006. This means
that it is not possible to measure the change in mathematics performance between PISA 2000 and PISA 2018, nor the change in
science performance between PISA 2000, PISA 2003 and PISA 2018. In all subjects, the most reliable way to establish a trend in
students’ performance is to compare all available results between the first full assessment of each subject and 2018.

Every third assessment provides an opportunity to revisit what it means to be proficient in a core subject and the kinds of contexts
in which proficiency manifests itself. With the 2015 assessment, PISA moved its tests to computers; and by 2018, the reading and
science tests had been revised to include digital contexts - such as simulations, in science, or online text formats, in reading - in
the assessment (the transition to computer-based assessment will be completed in 2021, with the revision of the mathematics
framework and test). Because of the changing nature of the test, PISA long-term trends reflect not only whether students have
become better at mastering the reading tasks that proficient readers could successfully complete in 2000, or at solving the kinds
of mathematics and science problems that were assessed in 2003 or 2006, they also indicate whether students’ skills are keeping
pace with the changing nature of reading, mathematics and science in contemporary societies.’

What the data tell us

= Seven countries and economies saw improvements, on average, in the reading, mathematics and science performance
of their students throughout their participation in PISA: Albania, Colombia, Macao (China), the Republic of Moldova, Peru,
Portugal and Qatar. Seven countries/economies saw declining mean performance across all three subjects: Australia,
Finland, Iceland, Korea, the Netherlands, New Zealand and the Slovak Republic.

= The average trend in reading performance across OECD countries is hump-shaped: the slowly improving trend observed
up to 2012 was followed by a decline over the 2012-2018 period, and in 2018, the average performance across OECD
countries that participated in both assessments was close to the average performance observed in 2006. A similar, hump-
shaped trajectory of mean performance was observed in science too, while the average trend in mathematics was flat.

- No association between trends in mean performance and trends in performance gaps between high- and low-achieving
students was observed in any subject. This means that there has been no obvious trade-off between pursuing excellence
and closing performance gaps in education.

= Six countries significantly increased enrolment rates in secondary education over their participation in PISA and maintained
or improved their mean reading, mathematics and science performance (Albania, Brazil, Indonesia, Mexico, Turkey and
Uruguay). This shows that the quality of education does not have to be sacrificed when increasing access to schooling.

For countries that participated in PISA in multiple years, trends in student performance indicate whether and by how much
students’ skills in reading, mathematics and science are improving. But due to differences in when countries participated in
PISA, not all countries and economies can compare their students’ performance across every PISA cycle. To better understand a
country's/economy’s trajectory and maximise the number of countries in the comparisons, this chapter focuses on estimates of
the overall direction of trends in student performance, and of how that direction changed over time.?

This chapter reports trends in reading, mathematics and science performance for the 65 countries and economies that
participated in PISA 2018 and at least one assessment prior to PISA 2015. These countries can compare performance over a
period of six years or more, and typically over three or more assessments (except Panama, whose only previous participation
was in 2009). Such trends are also referred to as “long-term trends”, in contrast to the short-term changes between PISA 2015
and PISA 2018 described in Chapter 8.3 The methodology underpinning the analysis of trends in performance in this chapter is
detailed in Annex A7.

TRENDS IN MEAN PERFORMANCE

Table 1.9.1 presents a synopsis of trends in mean performance in reading, mathematics and science. Countries in the top-left cell
have shown significant improvements in mean performance, across all three subjects, over their participation in PISA. Countries
in the bottom-right cell have shown significant declines in mean performance across all three subjects. (The period considered
may differ depending on the subject and the country, and may influence the overall direction of the trend reported in Table 1.9.1.
Country-specific summaries, by subject, are presented in Annex D).
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Table1.9.1 Trends in mean performance in reading, mathematics and science

Based on average three-year trend; only countries and economies that participated in PISA 2018 and at least one assessment
prior to PISA 2015 are included

Improving trend
in mathematics

Improving trend in science

Non-significant trend
in science

Declining trend in science

Improving trend in reading

Albania (ms), Colombia (rm),
Macao (China)(r),

Moldova (rms), Peru (ms),
Portugal, Qatar (rm)

Estonia(rm), Israel(m),
Montenegro (rm), Poland,
Romania (rm), Russia,
Serbia(rm),

Non-significant trend in reading

Georgia(rms), Malaysia (rms),
North Macedonia(ms),
Turkey (r)

Brazil, Bulgaria(m), Ttaly,
Kazakhstan (rms), Malta (rms),
Mexico,

Declining trend in reading

Non-significant trend
in mathematics

Improving trend in science

Non-significant trend
in science

Declining trend in science

Jordan (rm), Chile (m)

Argentina(m), Denmark
Indonesia, Japan, Latvia,
Luxembourg(r), Norway,
Panama (rms), Spain(r),

the United Arab Emirates (rms),
the United Kingdom (rm),

the United States, Uruguay (r)

Austria, Croatia (rm), Greece,
Hong Kong(China), Ireland,
Lithuania (rm), Slovenia (rm)

Sweden, Thailand

Costa Rica(rms)

Declining trend
in mathematics

Improving trend in science

Non-significant trend
in science

Declining trend in science

France, Chinese Taipei(rm)

Belgium, Canada,
the Czech Republic, Hungary,
Switzerland

Australia, Finland, Iceland,
Korea, the Netherlands(r),
New Zealand,

the Slovak Republic(r)

Notes: A dark blue bar indicates improving mean performance across all three domains. Medium blue bars indicate improving mean performance across two (out of
three) domains, with no decline in the remaining domain. Light blue bars indicate improving mean performance in one domain, with no decline in the remaining domains.

White cells indicate non-significant improvement or decline across all three domains, as well as conflicting trends across domains.

Adark grey bar indicates declining mean performance across all three domains. Medium grey bars indicate declining mean performance across two (out of three) domains,
with no improvement in the remaining domain. Light grey bars indicate declining mean performance in one domain, with no improvement in the remaining domain.

Not all countries and economies can compare their students' performance over the same period; for many countries and economies, the period considered also differs
depending on the subject (the longest possible period is 2000 to 2018 for reading, 2003 to 2018 for mathematics and 2006 to 2018 for science). The overall direction of
trends reported in this table may depend on the period over which trends are computed. Letters in parentheses next to the country's/economy’s name signal limitations in
the period over which trends are computed, which may affect the comparability of trends with those of other countries/economies:

r: Reading trends are computed over a shorter period than 2000, 20071 or 2002 to 2018. For Spain, the reading trend is computed over the 2000-2015 period.
m: Mathematics trends are computed over a shorter period than 2003 to 2018.

s: Science trends are computed over a shorter period than 2006 to 2018.
Source: OECD, PISA 2018 Database, Tables 1.81.10, L.B1.11 and 1.B1.12.

Seven countries and economies saw an improving trend in their students’ mean reading, mathematics and science performance
throughout their participation in PISA: Albania, Colombia, Macao (China), the Republic of Moldova (hereafter “Moldova”), Peru,
Portugal and Qatar.

Twelve countries and economies saw significant improvements in students’ mean performance in two of the three subjects over
their participation in PISA: in reading and mathematics in Estonia, Israel, Montenegro, Poland, Romania, the Russian Federation
(hereafter “Russia”) and Serbia; in mathematics and science in Georgia, Malaysia, the Republic of North Macedonia (hereafter
“North Macedonia”) and Turkey; and in reading and science in Singapore. In these countries and economies, student performance
in the other subject did not change significantly over their participation in PISA.

Six more countries and economies saw improvements in their performance in mathematics, but not in reading or in science
(Brazil, Bulgaria, Italy, Kazakhstan, Malta and Mexico). Three countries saw improvements in reading performance, but not in
mathematics or in science (Chile, Germany and Jordan). In Germany, mean science performance actually declined, but over a
shorter period, 2006-2018, than is used to establish the trend in reading and mathematics. These and other notable trends are
analysed in greater detail in Annex D.
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Seven countries/economies showed declining mean performance across all three subjects over their participation in PISA:
Australia, Finland, Iceland, Korea, the Netherlands, New Zealand and the Slovak Republic. Six more countries/economies showed
declining mean performance in at least two subjects: in mathematics and science, Belgium, Canada, the Czech Republic, Hungary
and Switzerland; and in reading and science, Costa Rica.

Twelve countries and economies saw a decline in student performance in one subject only. Eight of these countries/economies saw
declines in performance in science, including Germany, where mean performance improved in reading (see above), and Austria,
Croatia, Greece, Hong Kong (China), Ireland, Lithuania and Slovenia; two countries/economies showed a decline in mathematics
performance (France and Chinese Taipei); and two countries/economies in reading performance (Sweden and Thailand).

For 13 countries/economies, no significant improving or declining trend could be established in any of the subjects.

Curvilinear trajectories of performance

Several countries that participate in PISA can compare their performance over five or more PISA assessments, i.e. over a period of
12 years or longer. But over such a long period, not all trajectories have been linear. The average trend observed over successive
PISA assessments does not capture the extent to which this trend corresponds to a steady, almost linear change, or, for example,
to an increasingly positive trend or to an improving, but flattening trend (see Figure 1.9.1 for an illustration of different possible
trajectories). Even countries with no significant average trend may have seen a temporary slump in performance followed by a
recovery, or a temporary improvement, followed by a return to prior levels of performance.

Figure 1.9.1 categorises countries and economies into nine groups, depending on the shape of the trajectory of their reading
performance (Table 1.9.2 and Table 1.9.3 provide the corresponding information for mathematics and science). Countries with
an average improvement across at least five PISA assessments since PISA 2000, 2003 or 2006 are in the top row; countries with
no significant positive or negative trend are in the middle row; and countries with a negative trend are in the bottom row. The
column indicates whether the trend observed is a steady trend (middle column), or whether it is an accelerating, flattening or
reversing trend.

Macao (China) is the only country/economy with a positive and accelerating trend in all three domains (reading, mathematics and
science): student performance in Macao (China) improved over time, and more so in recent PISA cycles than in earlier PISA cycles.
In contrast, Korea had a negative and accelerating trend in all three domains: student performance in Korea declined over time,
with most of the decline observed over the most recent period.

The average trend in reading performance across OECD countries with valid data in all seven assessment cycles is hump-shaped:
the slowly improving trend observed up to 2012 (OECD, 2014, pp. 383-384;;) was followed by a decline between 2012 and 2018;
and in 2018, the average performance across OECD countries that participated in every assessment stood close to the average
performance observed in 2000, 2003 and 2006.> The average trend in science followed a similar hump-shaped trajectory between
2006 and 2018. The average trend is flat in mathematics (all averages refer to the largest set of OECD countries that can compare
their results in all assessment cycles for each subject) (Figure 1.9.1, Table 1.9.2, Table 1.9.3, Tables I.B1.10, I.B1.11 and 1.B1.12).

However, several countries/economies were able to move to a more positive trajectory in recent years, after a period of stagnation
or decline. Sweden showed an improving trend in all three subjects between 2012 and 2018, reversing earlier declines in mean
performance. In addition, a U-shaped trajectory in mean reading performance was observed in Argentina, the Czech Republic,
Ireland, Slovenia and Uruguay; a similar trajectory in mean mathematics performance was observed in Denmark, Ireland, Jordan,
Lithuania, Slovenia and the United Kingdom; and a U-shaped trajectory in mean science performance was observed in Jordan
and Montenegro.®

Some countries and economies did not show significant improvement or deterioration over time; their performance remained
stable over at least five PISA assessments in each domain. In particular, a “flat” trend was observed in the United States, where
reading, mathematics and science scores remained about the same in every PISA assessment, with no particular trend of
improvement or decline over its entire participation in PISA.

TRENDS ALONG THE DISTRIBUTION OF PERFORMANCE

Changes in a country's/economy’s average performance can result from improvements or declines in performance at different
points in the performance distribution. For example, in some countries/economies, improvement is observed along the entire
distribution of performance, resulting in fewer students who perform at the lowest levels of proficiency and more students who
attain the highest levels of proficiency. In other contexts, average improvement can mostly be attributed to large improvements
amongst low-achieving students, with little or no change amongst high-achieving students. This may result in a smaller proportion
of low-achieving students, but no increase in the share of top performers.
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Figure 1.9.1 Curvilinear trajectories of average performance in reading across PISA assessments
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Notes: Figures are for illustrative purposes only. Countries and economies are grouped according to the overall direction of their trend (the sign and significance
of the average three-year trend) and to the rate of change in the direction of their trend (the sign and significance of the curvature in the estimate of quadratic

trends) (see Annex A7).

Only countries and economies with data from at least five PISA reading assessments are included. Not all countries and economies can compare their students

/

performance over the same period. For each country/economy, the base year, starting from which reading results can be compared, is indicated in parentheses

next to the country's/feconomy’s name ("00" = 2000, “01"
considered.

2001, etc.). Both the overall direction and the chan

ge in the direction may be affected by the period

OECD average-23 refers to the average of all OECD countries with valid data in all seven assessments; Austria, Chile, Estonia, Israel, Luxembourg, the Netherlands,
the Slovak Republic, Slovenia, Spain, Turkey, the United Kingdom and the United States are not included in this average.

Source: OECD, PISA 2018 Database, Table 1.B1.10.
StatLink =M™ https://doi.org/10.1787/888934028
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Table 1.9.2 Curvilinear trajectories of average performance in mathematics across PISA assessments
Direction and trajectory of trends in mean mathematics performance

Positive, but flattening
Steadily positive (less positive over more recent years)

acao(China)(03), Montenegro (06) Colombia(06), Estonia(06),

Countries/economies |

I
with a positive P

average trend . 4 03), Bulgaria(06), Israel (06), Italy(03),.
{ Poland (03), Russia(03), Turkey(03) Mexico(03), Portugal (03), Qatar (06), Romania(06)
U-shaped Hump-shaped
(more positive over more recentyears) | Flat (more negative over more recentyears)
Countries/economies D.enmark(OS), Ireland(O3),Jordan(06), OECP average-ZQ(OB), Chile(06), Germany(03), Greece(03), Indonesia (03)
: Lithuania (06), Slovenia(06), Austria(03), Croatia (06),

with no significant

average trend Sweden (03), the United Kingdom(06) | Hong Kong(China)(03), Japan(03),

Latvia(03), Luxembourg(03),
Norway (03), Spain(03), Thailand (03),
the United States(03), Uruguay(03)

Negative, but flattening
Increasingly negative Steadily negative (less negative over more recent years)

with a negative inland (03), Korea (03), Australia(03), Canada(03), Belgium(03), the Czech Republic(03), France (03),
average trend : Switzerland (03), Chinese Taipei (06) Hungary (03), the Netherlands(03), | Iceland(03)

] New Zealand(03), the Slovak
Republic(03)

Notes: Countries and economies are grouped according to the overall direction of their trend (the sign and significance of the average three-year trend) and to the rate of
change in the direction of their trend (the sign and significance of the curvature in the estimate of quadratic trends) (see Annex A7)

Only countries and economies with data from at least five PISA mathematics assessments are included. Not all countries and economies can compare their students’
performance over the same period. For each country/economy, the base year, starting from which mathematics results can be compared, is indicated in parentheses next to
the country's/economy’s name (“03" = 2003, “06" = 2006). Both the overall direction and the change in the direction may be affected by the period considered.

OECD average-29 refers to the arithmetic mean across all OECD countries, excluding Austria, Chile, Estonia, Israel, Lithuania, Slovenia, the United Kingdom, and excluding Colombia.
Source: OECD, PISA 2018 Database, Table 1.B1.11.

Table 1.9.3 Curvilinear trajectories of average performance in science across PISA assessments
Direction and trajectory of trends in mean science performance

Countries/economies Positive, but flattening
with a positive Increasingly positive | Steadily positive ... (less positive over more recentyears)
average trend Macao (China) Colombia, Turkey Qatar, Portugal

U-shaped Hump-shaped
Countries/economies , (more positive over more recentyears) | Flat | (more negative over more recentyears)
with no significant ~ : jordan, Montenegro, Sweden Chile, France, Indonesia, Israel, Mexico, OECD average-36, Brazil, Bulgaria, Denmark,
average trend : Russia, Chinese Taipei, the United Kingdom, | Estonia, Italy, Japan, Latvia, Luxembourg,

: the United States, Uruguay Norway, Poland, Romania, Spain, Thailand

Negative, but flattening
Increasingly negative Steadily negative (less negative over more recent years)
: Australia, Germany, Belgium, Canada, Croatia,

: Hong Kong (China), Ireland, Korea, | the Czech Republic, Finland, Greece,
Lithuania, Switzerland Hungary, Iceland, the Netherlands, New
: Zealand, the Slovak Republic, Slovenia

with a negative
average trend

Notes: Countries and economies are grouped according to the overall direction of their trend (the sign and significance of the average three-year trend) and to the rate of
change in the direction of their trend (the sign and significance of the curvature in the estimate of quadratic trends) (see Annex A7).

Only countries and economies with data from all five PISA science assessments are included. For all countries and economies included in this table, the base year for trends
in science performance is 2006.

OECD average-36 refers to the arithmetic mean across all OECD countries (and Colombia), excluding Austria.
Source: OECD, PISA 2018 Database, Table .B1.12.

Chapter 4 (Figure 1.4.1) shows how performance gaps tend to be greater amongst higher-performing countries/economies, but
with many exceptions to this general pattern. Does this cross-country relationship, observed in just one year, imply that there is
a trade-off between pursuing excellence and closing performance gaps in education (Parker et al., 2018,;)?

A comparison of trends at the high and low ends of the performance distribution with trends in mean performance suggests that
there is no trade-off, in general, between pursuing excellence and reducing learning gaps. Figure 1.9.2 shows the linear trend in
median performance alongside the trends observed at the 90th and 10th percentiles of the performance distribution (the median
performance corresponds to the 50th percentile, or the mid-point, of the performance distribution). Trends at the 10th percentile
indicate whether the lowest-achieving 10% of students in a country/economy moved up the PISA scale over time. Similarly, trends at
the 90th percentile indicate improvements amongst a country's/economy’s high-achieving students (the 90th percentile is the point
on the PISA scale below which exactly 90% of students can be found).
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Figure 1.9.2 Average three-year trend at different points in the reading proficiency distribution

Trends in median performance and at the top (90th percentile) and bottom (10th percentile) of the performance distribution

€< 10th percentile  B>[>>90th percentile | [Median

Base year ]
Peru >+« Peru
Albania [ — Albania
Chile >« Chile
Israel > Israel
Russia L Russia
Poland >——< Poland
Portugal - Portugal
Latvia —1— Latvia
Germany [ —— Germany
Mexico 1 Mexico
Brazil <> Brazil
Hong Kong (China) < ) Hong Kong (China)
North Macedonia <> North Macedonia
Indonesia <> Indonesia
Denmark < Denmark
Norway Hx Norway
Japan <> Japan
Bulgaria <> Bulgaria
Italy hid Italy
United States Iz United States
France t—H— France
Czech Republic He> Czech Republic
OECD average-23 4 OECD average-23
Ireland Hr< Ireland
Hungary < Hungary
Switzerland D> Switzerland
Austria > Austria
Canada < Canada
Greece >4 Greece
Argentina —t—1—< Argentina
Korea < 1 > Korea
Sweden B e — Sweden
Belgium —>—< Belgium
New Zealand 154 New Zealand
Finland +“——> Finland
Australia R s — Australia
Thailand <> Thailand
Iceland 0 Iceland
Macao (China) 1 > Macao (China)
Turkey >—i< Turkey
Uruguay > ) < Uruguay
Luxembourg “t—1—> Luxembourg
Slovak Republic D mm— Slovak Republic
Netherlands < 1 > Netherlands
Qatar +>— Qatar
Montenegro [ Montenegro
Serbia t > Serbia
Romania <1 Romania
Estonia <1 Estonia
Colombia > < Colombia
Jordan >—-< Jordan
Slovenia 4> Slovenia
Lithuania <> Lithuania
United Kingdom ke United Kingdom
Chinese Taipei < 1 > Chinese Taipei
Croatia Croatia
Moldova +——> Moldova
Singapore —> Singapore
Panama | D < Panama
Malaysia — Malaysia
Malta —>— Malta
Georgia > < Georgia
Kazakhstan > } Kazakhstan
Costa Rica <—> Costa Rica
United Arab Emirates < } & United Arab Emirates  IPIEPA
-15 -10 -5 0 5 10 15 20 25 30 Average three-year trend

score-point difference
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OECD average-23 refers to the average of all OECD countries with valid data in all seven assessments; Austria, Chile, Estonia, Israel, Luxembourg, the Netherlands,
the Slovak Republic, Slovenia, Spain, Turkey, the United Kingdom and the United States are not included in this average.

Countries and economies are grouped by the first PISA assessment starting from which trend comparisons are possible (base year), and are ranked, within each
group, in descending order of the average three-year trend in median performance in reading.

Source: OECD, PISA 2018 Database, Table 1.B1.13.

StatLink Sz https://doi.org/10.1787/888934028748
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Amongst countries and economies with positive trends in reading performance, Albania saw improvements in student performance
across the distribution, but more rapidly amongst its lowest-achieving students than amongst its highest-achieving students
(Table 1.B1.13). As a result, the achievement gap, measured by the inter-decile range (the distance between the 10th and 90th
percentiles) shrank by more than 50 points between PISA 2000 and PISA 2018 (Table 1.B1.28). Significant reductions in learning
gaps were also observed in mathematics and science (for these subjects, trends could only be measured since Albania's second
participation in PISA in 2009). Singapore showed a pattern of widening gaps in reading performance since its first participation
in 2009, with no improvement in reading at the 10th percentile and increasingly large improvements at the higher percentiles.
But in mathematics and science, the gap between the highest- and lowest-performing students in Singapore narrowed over
the period, thanks to stronger improvements amongst the lowest-performing students (there was no overall improvement, on
average, in mathematics). Macao (China) showed a pattern of widening gaps in reading and science performance (since 2003 and
2006, respectively), but not in mathematics, where differences narrowed.

A significant widening of the gap in reading performance between high- and low-achieving students was observed in the United
Arab Emirates, for which trend comparisons are only possible starting from 2012 onwards. Although average reading performance
has remained stable since the United Arab Emirates's first participation in PISA 2012, this hides significant improvements amongst
high-performing students and rapidly declining performance amongst low-achieving students. Similar patterns of widening
performance gaps were observed in mathematics and science (Figure 1.9.2, Tables 1.B1.29 and 1.B1.30).

Overall, across all countries for which PISA can measure long trends in reading performance, there was no significant correlation
between changes in average reading performance and changes in the gap in performance (Pearson’s rho = -0.21).” There was
also no significant association between trends in mean performance and trends in performance gaps between high- and low-
achieving students in mathematics (rho = 0.14) and science (rho = 0.08).83 This lack of association suggests that there is no obvious
trade-off between raising overall performance and narrowing learning gaps in education (Parker et al., 2018).

Demographic shifts, such as increases in the immigrant population, and changes in enrolment rates (i.e. more disadvantaged
15-year-olds are now enrolled in secondary school than were in previous generations) sometimes contributed to widening
disparities in performance. To determine the contribution of these changes to the observed performance trends, “adjusted
trends” that neutralise the contribution of demographic and enrolment trends on performance trends are computed (see section
"Average three-year trend in performance, adjusted for demographic changes” below).

IMPROVEMENTS AT THE DIFFERENT LEVELS OF PROFICIENCY

PISA assesses reading, mathematics and science skills that are required to participate fully in a knowledge-based society that is
increasingly reliant on digital technologies. These range from basic skills that can be considered as minimal capabilities required
for further learning, for full participation in most of today'’s institutions and for non-manual work, to the complex skills that only
a few students in most countries have mastered, such as being able to understand and communicate complex information and
being able to model complex situations mathematically. Trends in the proportion of low- and top-performing students indicate
how the mastery of specific skills (as established in the described proficiency scale) has changed over time.?

The proportion of students who do not reach Level 2 on the PISA scales (low-achieving students) and the proportion of students
who are able to score at Level 5 or 6 (top-performing students) are important indicators of the quality of a country's/economy’s
talent pool. Trends in the share of low-achieving students indicate the extent to which school systems are advancing towards
providing all students with basic literacy and numeracy skills. Trends in the share of top-performing students indicate whether
education systems are making progress in ensuring that young people can successfully use their reading, mathematics and
science competences to navigate through a volatile, uncertain, complex and ambiguous environment.

On average across OECD countries, the proportion of students scoring below Level 2 in reading increased by 3.2 percentage points
between 2009 and 2018, whereas the proportion of students scoring at or above Level 5 increased by 1.4 percentage points
(Figure 1.9.3). Between 2009 and 2018, seven countries/economies saw reductions in the share of students who scored below
Level 2: Ireland, Macao (China), Moldova, Qatar, Russia and Slovenia, which were also able to simultaneously increase the share of
students who scored at or above Level 5; and Peru, where the proportion of students scoring at Level 5 or 6 remained stable.

Eighteen more countries/economies saw an increase in the share of students performing at or above Level 5, but no reduction
in the share of low-achieving students performing below Level 2. In Israel, Latvia, Luxembourg and Norway, the shares of both
low achievers and top performers increased. In Greece, the share of low-achieving students increased, and the share of top-
performing students decreased.

Table 1.9.4 summarises the information in Figure 1.9.3 by grouping countries/economies according to the significance and
direction of trends in the share of top-performing and low-achieving students, and presents similar information for mathematics
(PISA 2012 to PISA 2018) and science (PISA 2006 to PISA 2018).
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Figure 1.9.3 Percentage of low-achieving students and top performers in reading in 2009 and 2018
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Statistically significant changes between PISA 2009 and PISA 2018 in the share of students performing below Level 2 in reading and in the share of
students performing at or above Level 5 in reading are shown beside the country/economy name.

OECD average-35 refers to the arithmetic mean across all OECD countries (and Colombia), excluding Austria and Spain.

Countries and economies are ranked in descending order of the percentage of students who scored at or above Level 5 in 2018.
Source: OECD, PISA 2018 Database, Table 1.B1.7.
StatLink SwZM™ https://doi.org/10.1787/888934028767
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Table 1.9.4 Long-term change in the percentage of low-achieving students and top performers
in reading, mathematics and science

Countries/economies where the ...

... share of low-achieving
students (students scoring
below Level 2)...

... decreased ...

...and the share of top-performing
students (students scoring

at Level 5 or 6)...

... increased

Reading
(PISA 2009-PISA 2018)

Ireland, Macao (China),
Moldova, Qatar, Russia,
Slovenia

Mathematics
(PISA 2012-PISA 2018)

Albania, Malaysia,
Montenegro, Norway,
Qatar, Sweden

Colombia, Jordan,

Science
(PISA 2006-PISA 2018)

Colombia, Macao (China),
Poland, Portugal, Qatar,
Turkey

did not change significantly Peru Macao (China), Peru, Brazil, United States
Slovenia
... decreased
... did not change ... increased Chile, Croatia, Kazakhstan, Serbia

significantly ...

... did not change significantly

Czech Republic, Denmark,
Estonia, Germany,
Lithuania, Poland,
Portugal, Romania, Serbia,
Singapore, Sweden,
Chinese Taipei, Turkey,
United Arab Emirates,
United Kingdom,

United States

Albania, Argentina, Brazil,
Bulgaria, Colombia,
France, Georgia, Italy,
Jordan, Kazakhstan,
Malaysia, Malta, Mexico,
Montenegro, Panama,
Uruguay

United Arab Emirates

Argentina, Austria, Brazil,
Bulgaria, Canada, Chile,
Costa Rica, Croatia, Czech
Republic, Denmark,
Estonia, France, Greece,
Hungary, Iceland,
Indonesia, Israel,

Italy, Latvia, Lithuania,
Luxembourg, Mexico,
Netherlands, Poland,
Portugal, Romania, Russia,
Serbia, Singapore, Slovak
Republic, Spain, Thailand,
Turkey, United Kingdom,
United States, Uruguay

Argentina, Denmark,
Estonia, France, Indonesia,
Israel, Japan, Jordan, Korea,
Latvia, Lithuania, Mexico,
Montenegro, Norway,
Romania, Russia, Spain,
Sweden, Thailand

... decreased Japan OECD average-37, OECD average-37,
Australia, Belgium, Belgium, Bulgaria,
Hong Kong (China), Ireland, Chile, Czech Repubilic,
Japan, New Zealand, Ireland, Italy, Slovenia,
Chinese Taipei United Kingdom, Uruguay
...increased ... ... increased OECD average-35, Israel,

... did not change significantly

... decreased

Latvia, Luxembourg,
Norway

Australia, Belgium, Canada,
Costa Rica, Finland,

Hong Kong (China),
Hungary, Iceland,
Indonesia, Korea,
Netherlands, New Zealand,
Slovak Republic,
Switzerland, Thailand

Greece

Finland, Germany, Korea,
Switzerland

Germany, Luxembourg,
Netherlands

Australia, Austria, Canada,
Croatia, Finland, Greece,
Hong Kong (China),
Hungary, Iceland, New
Zealand, Slovak Republic,
Switzerland, Chinese Taipei

Notes: Only countries and economies that participated in PISA 2018 and in the reference assessment (PISA 2009 for reading; PISA 2012 for mathematics; PISA 2006
for science) are included in each column. The change in reading performance between 2009 and 2018 for Spain is not reported; see Annex A9.

OECD average-37 refers to the arithmetic average across all OECD countries and Colombia. OECD average-35 refers to the arithmetic mean across all OECD countries
(and Colombia), excluding Austria and Spain.

Source: OECD, PISA 2018 Database, Tables 1.81.7,1.B1.8 and 1.B1.9.
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AVERAGE THREE-YEAR TREND IN PERFORMANCE, ACCOUNTING FOR CHANGES IN ENROLMENT RATES

In most countries, all boys and girls who were born in 2002 were of the correct age to be eligible to sit the PISA 2018 test.
(In countries that tested students in the second part of 2018, a 12-month period spanning the years 2002 and 2003 defined
the eligible birthdates.) However, age was not the only criterion for eligibility: 15-year-olds also had to be enrolled in school,
in 7th grade or higher, at the time of testing.

This additional condition might seem redundant in many high-income countries that established universal, free, and sometimes
compulsory primary and lower-secondary schooling many decades ago;'® but because eligibility in PISA is determined by more
than just a student's age, the PISA sample does not necessarily represent the entire population of 15-year-olds in many low- and
middle-income countries. PISA results thus reflect a combination of 15-year-olds’ access to education and the quality of the
education that they have received over the course of their lives.

Globally, enrolment in secondary education has expanded dramatically over the past decades. This expansion is also reflected
in PISA data, particularly for low- and middle-income countries. Between 2003 and 2018, Indonesia added almost 1.8 million
students, and Mexico and Turkey more than 400 000 students to the total population of 15-year-olds eligible to participate in
PISA. Brazil and Uruguay, where the total number of 15-year-olds in the country shrank, maintained or increased the number of
15-year-olds eligible to participate in PISA. As a result, PISA coverage - the proportion obtained by dividing the number of PISA-
eligible students by the total number of 15-year-olds in a country - increased greatly in all five countries, and most spectacularly
in Indonesia (from 46% in 2003 to 85% in 2018) and Turkey (from 36% in 2003 to 73% in 2018). Large increases in coverage, from
low initial levels, were also observed in Albania and Costa Rica (since PISA 2009).

Meanwhile, the coverage of 15-year-olds in the PISA sample, which represents students in secondary school, remained stable
in Colombia and Panama, and decreased by about 20 percentage points in Jordan. In Jordan, the population of 15-year-olds
represented by PISA increased by about 25 000, but the total population of 15-year-olds increased by about 90 000, largely as a

result of the massive influx of refugees from neighbouring countries. Refugee children may be enrolled outside of Jordan’s formal
education system.

Figure 1.9.4 Change in the percentage of 15-year-olds covered by PISA

Selected countries; 2003 or earliest available year to 2018
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Note: Only countries that participated in 2018 and at least one assessment prior to 2015, and where Coverage Index 3 was below 66.6% in their first or latest
participation in PISA, are included in the figure.

Countries and economies are listed in alphabetical order.
Source: OECD PISA 2018 Database. Table 1L.A2.2.
StatLink SiiS™ https://doi.org/10.1787/888934028786

Several factors contributed to lowering the social, economic or institutional barriers that had kept a large proportion of 15-year-
olds out of school. Some countries, such as Brazil and Turkey, raised the age at which students can leave compulsory education
to over 15; many countries also introduced or strengthened support for at-risk families (e.g. in the form of conditional or
unconditional cash transfers). The rapid changes in the economy and the increased urbanisation observed in these countries
may also have played a role (UNESCO, 20153).
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This welcome expansion in education opportunities makes it more difficult to interpret how mean scores in PISA have changed
over time. Indeed, increases in coverage can lead to an underestimation of the real improvements that education systems have
achieved. 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, 2015(3)). Typically, as populations that had previously
been excluded gain access to higher levels of schooling, a larger proportion of low-performing students will be included in PISA
samples (Awvisati, 20174).

The experience of most of the countries shown in Figure 1.9.4, however, demonstrates that increases in access to schooling have
not, in general, come at the expense of the average quality of education that 15-year-olds receive. In fact, Albania saw significant
improvements in its students’ average performance in PISA in all three core PISA subjects - reading, mathematics and science -
between 2009 and 2018. Turkey saw improvements in its students’ average performance in mathematics (between 2003 and
2018) and science (between 2006 and 2018). Brazil and Mexico observed improvements in their students' mean performance
in mathematics between 2003 and 2018. Mean results in Indonesia, Panama and Uruguay remained close to those observed in
their first year of participation in PISA. Only Costa Rica saw a significant decline in its average reading and science performance
over its participation in PISA (2010-2018) (Table 1.9.1, Tables 1.B1.10, I.B1.11 and 1.B1.12).

Under plausible assumptions, this means that amongst countries that expanded enrolment significantly over their participation
in PISA, all but one country (Costa Rica) probably saw significant improvements in the level of reading, mathematics and science
proficiency attained by the top quarter of 15-year-olds (Figure 1.9.5). By considering a population equal in size to 25% of an
age group, made up of only the best-performing students in a country, it is possible to monitor the rate of change in PISA
performance for a sample of 15-year-olds that was minimally affected by changes in coverage rates over a given period.’" This
analysis shows that the minimum scores in mathematics observed amongst this 25% of top-performing youth increased rapidly
(by more than 20 points per three-year period) in Albania and Turkey, and by about 10 points per three-year period in Brazil,
Indonesia and Mexico. This suggests that when more disadvantaged children gain access to education for the first time, the
remaining students can also benefit.

Figure 1.9.5 Linear trend in the minimum score attained by at least 25% of 15-year-olds

Selected countries, assuming that in these countries, 15-year-olds not covered by PISA would have performed amongst the
bottom 75% had they sat the test (2003 or earliest available year to 2018)

[0 B Reading @ Mathematics [ZZA@Zz4 Science

Score-point difference

Albania
Brazil
Colombia
Costa Rica
Indonesia
Mexico
Turkey
Uruguay

Notes: Only countries that participated in 2018 and at least one assessment prior to 2015, and where Coverage Index 3 was below 66.6% in their first or latest
participation in PISA, are included in the figure. For countries that participated in 2003, trends in reading and mathematics performance are measured over a
different period than trends in science. See also Figure 1.9.4 for relevant context.

Values that are statistically significant are marked in a darker tone (see Annex A3).

Countries and economies are listed in alphabetical order.

Source: OECD, PISA 2018 Database, Tables 1.B1.13,1.B1.14, 1.B1.15, [.B1.34, .B1.35 and 1.B1.36.
StatLink SirsP™ https://doi.org/10.1787/888934028805

AVERAGE THREE-YEAR TREND IN PERFORMANCE, ADJUSTED FOR DEMOGRAPHIC CHANGES

In some countries, the demographics of the student population and of the PISA sample have changed considerably across
PISA assessments. It is possible to analyse the impact of changes in the immigrant background, age and gender of the student
population in each country and economy by contrasting the (unadjusted) changes in mean performance, reported in previous
sections, with those that would have been observed had the overall profile of the student population been the same, throughout
the period, as that observed in 2018. Adjusted trends provide an estimate of what the performance trend would have been if
past PISA samples had had the same proportion of immigrant students (first- and second-generation) and the same composition
by gender and age (defined in three-month increments) as the target population in 2018.

© OECD 2019 » PISA 2018 Results (Volume I): What Students Know and Can Do



Which countries have improved and which countries have declined in performance over their participation in PISA?

Adjusted trends for all countries are available in Tables 1.B1.40-1.B1.48 in Annex B1 (for more details about the methods used
to neutralise changes in the demographic composition of student populations, see Annex A7). On average across the 35
OECD countries that can compare their reading performance between 2009 and 2018, if the student population in 2009 had had
the same demographic profile as the population in 2018, the average score in reading would have been 489 points (Table 1.B1.40).
In reality, the average observed score in 2009 was 491 points (Table 1.B1.10). Much of the (non-significant) drop in OECD average
performance between 2009 and 2018 (4 points, on average) can therefore be related to the changing demographic composition
of student populations, and in particular, to the increase in the shares of first-generation immigrant students in countries where
these students tend to score below non-immigrant students; see also Chapter 9 in PISA 2018 Results (Volume II): Where All Students
Can Succeed (OECD, 2019s)), which presents trends amongst immigrants and non-immigrant students separately. Adjusted and
non-adjusted changes in reading performance differ by five score points or more in Qatar (where non-adjusted changes indicate
stronger improvement than adjusted changes), and in Germany, Luxembourg, Norway, Sweden and Switzerland (where non-
adjusted changes indicate stronger declines than adjusted changes, meaning that some of the declines could be attributed to
the changing composition of the student population).’? For these countries, the counterfactual trends are discussed in greater
detail in the context of the country-specific summaries presented in Annex D.

Informative as they may be, adjusted trends are merely hypothetical scenarios that help discern the sources of changes in
student performance over time. Observed (unadjusted) trends shown in Figure 1.9.1 and throughout this chapter summarise the
observed overall evolution of student performance. The comparison of observed trends with hypothetical, adjusted trends can
highlight some of the challenges that countries and economies face in improving students’ and schools’ performance.

1. In 2018, a few countries continued to assess students using pre-2015 pen-and-pencil tests (see Annex A5). Amongst countries discussed in
this chapter, this was the case in Argentina, Jordan, the Republic of Moldova, the Republic of North Macedonia and Romania.

2. The overall direction of a trend is estimated by the linear trend. This represents the average change in student performance per three-year
interval, observed over the entire period for which data are available. This period may vary, depending on the country and the subject assessed.
Because the rate of change is reported over intervals of three years, the linear trend is referred to as the “three-year trend” in this chapter.
Since three years corresponds to the typical interval between two PISA assessments, the average three-year trend can be directly compared
to, for example, the change observed between PISA 2015 and PISA 2018, which is described in Chapter 8. For countries and economies that
have participated in all PISA assessments, the average three-year trend takes into account up to seven points in time (for reading); for those
countries that have valid data for fewer assessments, the average three-year trend takes into account only the valid and available information.

3. Not all OECD countries participated in all PISA assessments. When computing average changes and trends in performance, only those
countries with valid data to compare across assessments are included in the average. Because multiple comparisons are often possible within
a given table (e.g. between PISA 2000 and PISA 2018 results, but also between PISA 2009 and PISA 2018 results), tables showing trends often
include multiple averages.

4. Non-linear trend trajectories are estimated using a regression model, by fitting a quadratic function to the five, six or seven mean estimates
available, and taking into account the statistical uncertainty associated with each estimate as well as with comparisons over time (see
Annex A7). This is a more robust measure of a country's/economy’s trajectory in performance than the successive comparison of mean scores
across consecutive assessments because it is less sensitive to one-time statistical fluctuations that may alter a country's/economy’s mean
performance estimate.

5. All of the pairwise comparisons of performance for the OECD average correspond to non-significant differences; however, the trend line, which
reduces the statistical uncertainty by combining information from more than two assessments, shows a significant negative curvature.

6. "Hump-shaped”and “U-shaped"” trajectories describe countries for which a significant change in the direction of the trend could be established
over their participation in PISA, but no overall improvement or decline was found. The actual shape of a “U-shaped” trajectory may be closer to
a"V" or )" shape (or its mirror image); similarly, the actual shape of a “hump-shaped” trajectory may be similar to an inverse-U shape, but also
to an “inverse-)” or “inverse-V" shape.

7. These correlations are measured between the longest difference in mean performance observed in PISA and the difference in the inter-decile
range over the same time period, across 64 countries/economies. The Spearman rank correlation is very similar (-0.24).

8. The corresponding Spearman rank-correlation coefficients are 0.04 (mathematics) and -0.08 (science).
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9. In this section, the proportions of students at Level 5 and above, and below Level 2, are compared across countries over the same period,
starting with the most recent assessment, before 2015, in which a particular domain was the focus of the assessment (the reference year is
2009 in reading; 2012 in mathematics; 2006 in science). For reading and science, due to updates to the assessment framework, the specific
abilities that define top-performing and low-achieving students differ between the reference year and 2018, but the same cut-off scores on
the equated scales were used to define and compare proficiency levels.

10. The International Covenant on Economic, Social and Cultural Rights adopted by the United Nations General Assembly on 16 December 1966
recognises the right of everyone to free primary education and commits its parties to work towards introducing free education at secondary
and higher levels (United Nations General Assembly, 1966(g)).

11. The interpretation of these trends requires the additional hypothesis that all the 15-year-olds who were excluded from participation in PISA
in past cycles (mostly because they were not in secondary school at age 15) would not have scored above the “adjusted 75th percentile” if
they had sat the test. In other words, this analysis relies on the hypothesis that, while the skills and ability of the 15-year-olds who were not
eligible to participate in PISA may vary, this variation is bounded below the 75th percentile of the distribution of 15-year-olds’ performance in
the subjects assessed by PISA. In particular, 15-year-olds who were not in school, or were below grade 7, at the time of the PISA test would
not have scored amongst the country’s top quarter had they sat the PISA test. No assumption is made about how well these 15-year-olds
would have scored if they had received the additional schooling that would have made them eligible to sit the PISA test. If some of the non-
eligible 15-year-olds had had greater skills than assumed in this analysis, the 75th percentile estimates on which this analysis is based are,
in reality, lower bounds on the true 75th percentiles. As the selectivity of PISA samples is attenuated (i.e. Coverage Index 3 increases), the
lower bounds can be expected to move closer to the true value. In that context, the reported changes and trends may over-estimate the
true changes and trends. For a discussion of non-parametric methods for partial identification of trends in the presence of selection, see
Blundell et al. (2007;y).

It is impossible to know for certain what the PISA score of the 15-year-olds who were not enrolled in school or who were still in grades 1
through 6 would have been, had they been tested. Without attributing an exact score to these students, it is nevertheless possible to assume,
with some confidence, that they would have scored in the bottom part of a country’'s performance distribution (Hanushek and Woessmann,
20085, Spaull and Taylor, 2015g;; Taylor and Spaull, 20157).

12. InAustralia, Portugal and Romania, adjusted and non-adjusted changes in reading performance between PISA 2009 and PISA 2018 also differ
by more than five score points. In these countries, however, the major change observed in student demographics is a large increase in the
proportion of students whose immigrant status is missing in the data, due to non-response to the questions about country of birth. Adjusted
changes must therefore be interpreted with caution because they are based on the assumption that the characteristics of students whose
immigrant status is missing are comparable across assessments.
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Measuring global education goals:
How PISA can help

This chapter describes how PISA helps
countries monitor progress towards

the internationally agreed targets

of quality and equity in education, and how
PISA contributes to improving the capacity
of countries to develop relevant data.
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In September 2015, the world's leaders gathered in New York to set ambitious goals for the future of the global community.
The 17 Sustainable Development Goals (SDGs) adopted by the 70th General Assembly of the United Nations in 2015, otherwise
known as the Global Goals or the 2030 Agenda for Sustainable Development, are a universal call for action to end poverty, protect
the planet and ensure that all people enjoy peace and prosperity. Developed through an inclusive intergovernmental process,
the 2030 Agenda integrates the social, environmental and economic pillars of sustainability with peace and security objectives.

The fourth SDG (SDG 4), to be achieved by 2030, is to: “Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all”. SDG 4 is to be achieved by meeting ten targets, representing the most comprehensive and
ambitious agenda for global education ever attempted.

What the data tell us

= The share of 15-year-old students, in grade 7 and above, who reached a minimum level of proficiency in reading (i.e. at least
Level 2 on the PISA scale) ranged from close to 90% in Beijing, Shanghai, Jiangsu and Zhejiang (China), Estonia, Macao (China)
and Singapore, to less than 10% in Cambodia, Senegal and Zambia, countries that participated in the PISA for Development
assessmentin 2017.

= In mathematics, the share of 15-year-old students who attained minimum levels of proficiency (Level 2 and above on the
PISA scale) varied even more - between 98% in Beijing, Shanghai, Jiangsu and Zhejiang (China) and 2% in Zambia.

= Disparities in above-minimum proficiency related to socio-economic status were found in all countries and tend to be
large. On average across OECD countries, there were only about 7 socio-economically disadvantaged students scoring
above minimum levels in reading or mathematics for every 10 advantaged students scoring above these levels.

SDG 4 differs from the Millennium Development Goals (MDGs) on education, which preceded the SDGs and were in place between
2000 and 2015, in the following two ways:

® Like all other SDGs, Goal 4 establishes a universal agenda, and does not differentiate between rich and poor countries. Every
single country is challenged to achieve the SDGs.

® Goal 4 puts the quality of education and learning outcomes front and centre. Access, participation and enrolment, which
were the focus of the MDG agenda, are still important, and the world is still far from providing equitable access to high-
quality education for all. But participation in education is not an end in itself; what matters for people and for development
are the skills acquired through education. It is mainly the competencies and character qualities that are developed through
schooling, rather than the qualifications and credentials gained, that contribute to people’s success and resilience in their
professional and personal lives, support individual well-being, and strengthen the prosperity of societies.

In sum, Goal 4 requires all countries to monitor the actual learning outcomes of their young people. PISA, which provides
measurement tools to this end, has started to improve, expand and enrich its assessment instruments to help countries in this
exercise. This chapter describes how PISA is helping countries monitor progress towards the internationally agreed targets of
quality and equity in education, and how PISA contributes to improving the capacity of countries to develop relevant data.

MEASURING COUNTRIES' PROGRESS TOWARDS MEETING GLOBAL EDUCATION TARGETS

By including PISA data in the United Nations’ global indicator framework (UNESCO Institute for Statistics, 20195 United Nations
Statistics Division, 20193, the global community has recognised the role of PISA in monitoring progress towards the SDG for
education over the next decade. PISA data are used for monitoring progress in the proportion of children and young people who,
at the end of lower secondary education, have achieved at least minimum proficiency in reading and mathematics (SDG global
indicator 4.1.1c). PISA-based indicators are also used to measure how close countries are to meeting other targets, particularly
those related to equity and education for sustainable development.

In 2018, PISA assessed the reading, mathematics and science performance of 15-year-old students in 79 countries and
economies. An additional seven countries collected comparable data about their students’ foundational skills in 2017, as part of
the PISA for Development initiative.” That project enhanced the PISA paper-based tests to provide more nuanced measures of
the reading, mathematics and science competences of 15-year-olds who scored at or below proficiency Level 2. These enhanced
pen-and-paper tests will be offered to all countries that wish to continue to assess their students in pen-and-paper mode starting
with PISA 2021. A pilot assessment of the reading and mathematics skills of 15-year-olds who, for whatever reason, do not
attend school, was also conducted in 2018 in five countries (Panama, and four countries that took part in PISA for Development:
Guatemala, Honduras, Paraguay and Senegal). Results of that assessment will be released in the first quarter of 2020.
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SDG Target 4.1

The global indicator for the first SDG 4 target is a measure of the “Proportion of children and young people [at different stages of
their education career] achieving at least a minimum proficiency level in (i) reading and (i) mathematics, by sex”. PISA provides both
a way of defining what “minimum proficiency level” means, through its described scale of proficiency, and a way of measuring this
proportion, in an internationally comparable manner, amongst students who are close to the end of lower secondary education
(or have recently completed lower secondary education). The UNESCO-led Technical Co-operation Group (TCG) on the Indicators
for SDG 4 has officially recognised PISA as a source of data for this global indicator (UNESCO Institute for Statistics, 2019y).

OECD

Share of
15-year-old
students achieving
at Level 2 or above
(2018)2

Achievement at Level 2 and above in reading

Change in this
share, expressed
as a percentage
of the PISA target
population
(2009 to 2018)3

Measuring global education goals: How PISA can help

Change in this
share, expressed as
a percentage of all
15-year-olds (2009
t02018)3

Table 1.10.1 01721 Snapshot of minimum achievement in reading and mathematics

Share of
15-year-old
students achieving
at Level 2 or above
(2018)2

Achievement at Level 2 and above in mathematics

Change in this
share, expressed
as a percentage
of the PISA target

population
(2012 to 2018)*

Change in this
share, expressed
as a percentage

of all 15-year-olds
(2012t0 2018)*

Australia 0.89 80.4 5.4 NA. 77.6 N.S. N.A.
Austria 0.89 76.4 -4.1 N.A. 78.9 N.S. N.A.
Belgium 0.94 78.7 3.5 N.A. 80.3 N.S. N.A.
Canada 0.86 86.2 -35 N.A. 83.7 N.S. N.A.
Chile 0.89 68.3 N.S. N.A. 481 N.S. N.A.
Colombia 0.62 50.1 N.S. N.S. 34.6 84 N.S.
Czech Republic 0.95 79.3 N.S. N.A. 79.6 N.S. N.A.
Denmark 0.88 84.0 N.S. N.A. 854 N.S. N.A.
Estonia 0.93 88.9 N.S. N.A. 89.8 N.S. N.A.
Finland 0.96 86.5 5.4 N.A. 85.0 -2.7 N.A.
France 0.91 79.1 N.S. N.A. 78.7 N.S. N.A.
Germany 0.99 793 N.S. N.A. 789 -34 N.A.
Greece 0.93 69.5 -9.2 N.A. 64.2 N.S. N.A.
Hungary 0.90 74.7 -17 N.A. 74.4 N.S. N.A.
Iceland 0.92 73.6 9.5 N.A. 79.3 N.S. N.A.
Ireland 0.96 88.2 54 N.A. 843 N.S. N.A.
Israel 0.81 68.9 -4.5 N.A. 65.9 N.S. N.A.
Italy 0.85 76.7 N.S. N.A. 76.2 N.S. N.A.
Japan 091 83.2 N.S. N.A. 88.5 N.S. N.A.
Korea 0.88 84.9 -9.3 N.A. 85.0 -5.9 N.A.
Latvia 0.89 77.6 -4.9 N.A. 82.7 N.S. N.A.
Lithuania 0.90 75.6 N.S. N.A. 74.4 N.S. N.A.
Luxembourg 0.87 70.7 -3.3 N.A. 72.8 N.S. N.A.
Mexico 0.66 55.3 N.S. N.S. 43.8 N.S. N.S.
Netherlands 0.91 75.9 9.8 N.A. 84.2 N.S. N.A.
New Zealand 0.89 81.0 -4.6 N.A. 78.2 N.S. N.A.
Norway 0.91 80.7 -4.3 N.A. 81.1 34 N.A.
Poland 0.90 85.3 N.S. N.A. 85.3 N.S. N.A.
Portugal 0.87 79.8 N.S. N.A. 76.7 N.S. N.A.
Slovak Republic 0.86 68.6 9.2 N.A. 74.9 N.S. N.A.
Slovenia 0.98 82.1 33 N.A. 83.6 37 N.A.
Spain 0.88 M M M 75.3 N.S. N.A.
Sweden 0.86 81.6 N.S. N.A. 81.2 83 N.A.
Switzerland 0.89 76.4 6.8 N.A. 83.2 -4.4 N.A.
Turkey 0.73 73.9 N.S. 10.9 63.3 N.S. 6.3
United Kingdom 0.85 82.7 N.S. N.A. 80.8 N.S. N.A.
United States 0.86 80.7 N.S. N.A. 729 N.S. N.A.
OECD average-35a 0.88 774 =312 N.A. M M M

OECD average-37 0.88 M M M 76.0 N.S. N.A.

1. CI3: Coverage Index 3, corresponding to the proportion of 15-year-olds who are represented by the PISA sample. For Paraguay, Coverage Index 3 is reported as missing;
see Chapter 11 in the PISA for Development Technical Report (OECD, 20183y) (https://www.oecd.org/pisa/pisa-for-development/pisafordevelopment2018

technicalreport/PISA_D_Chapter_11_SamplingOutcomes.pdf, accessed on 28 August 2019).
2. Cambodia, Ecuador, Guatemala, Honduras, Paraguay, Senegal and Zambia: data refer to 2017 and were collected as part of the PISA for Development assessment.
3. Austria, OECD average-37 and United Arab Emirates: 2012 to 2018; Dominican Republic, Kosovo, Lebanon and North Macedonia: 2015 to 2018.
4. Dominican Republic, Georgia, Kosovo, Lebanon, Malta, Moldova and North Macedonia: 2015 to 2018.
N.S.: not significant.
N.A.: not applicable (Coverage Index 3 is above 0.75).

M:

missing due to data availability.

Source: OECD, PISA 2018 Database, Table 1.B1.49.

StatLink S https://doi.org/10.1787/888934028824
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Table 1.10.1 2721 Snapshot of minimum achievement in reading and mathematics
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Share of
15-year-old
students achieving
at Level 2 or above
(2018)2

Achievement at Level 2 and above in reading

Change in this
share, expressed
as a percentage
of the PISA target

population
(2009 to 2018)3
% dif.

Change in this
share, expressed
as a percentage

of all 15-year-olds
(2009 to 2018)3

% dif.

Share of
15-year-old
students achieving
at Level 2 or above
(2018)2

Achievement at Level 2 and above in mathematics

Change in this
share, expressed
as a percentage
of the PISA target

population
(2012 to 2018)*

Change in this
share, expressed
as a percentage

of all 15-year-olds
(2012 to 2018)*

Albania 0.76 47.8 N.S. N.A. 57.6 18.3

Argentina 0.81 479 N.S. N.A. 31.0 N.S. N.A.
Baku (Azerbaijan) 0.46 39.6 M M 49.3 M M
Belarus 0.88 76.6 M M 70.6 M M
Bosnia and Herzegovina 0.82 46.3 M M 424 M M
Brazil 0.65 50.0 N.S. N.S. 31.9 N.S. N.S.
Brunei Darussalam 0.97 48.2 M M 521 M M
B-S-J-Z (China) 0.81 94.8 M M 97.6 M M
Bulgaria 0.72 529 N.S. N.S. 55.6 N.S. N.S.
Cambodia 0.28 7.5 M M 9.9 M M
Costa Rica 0.63 58.0 -9.3 N.S. 40.0 N.S. N.S.
Croatia 0.89 784 N.S. N.A. 68.8 N.S. N.A.
Dominican Republic 0.73 209 -6.9 N.S. 9.4 N.S. N.S.
Ecuador 0.61 49.4 M M 29.1 M M
Georgia 0.83 35.6 N.S. N.A. 38.9 -4.0 N.A.
Guatemala 0.47 29.9 M M 10.6 M M
Honduras 0.41 29.7 M M 154 M M
Hong Kong (China) 0.98 87.4 -4.3 N.A. 90.8 N.S. N.A.
Indonesia 0.85 30.1 -16.5 N.A. 28.1 N.S. N.A.
Jordan 0.54 58.8 N.S. -8.6 40.7 9.2 N.S.
Kazakhstan 0.92 35.8 N.S. N.A. 50.9 N.S. N.A.
Kosovo 0.84 213 N.S. N.A. 234 N.S. N.A.
Lebanon 0.87 322 N.S. N.A. 40.2 N.S. N.A.
Macao (China) 0.88 89.2 4.1 N.A. 95.0 5.8 N.A.
Malaysia 0.72 54.2 N.S. N.S. 58.5 10.3 N.S.
Malta 0.97 64.1 N.S. N.A. 69.8 N.S. N.A.
Moldova 0.95 57.0 14.2 N.A. 49.7 N.S. N.A.
Montenegro 0.95 55.6 N.S. N.A. 53.8 10.5 N.A.
Morocco 0.64 26.7 M M 24.4 M M
North Macedonia 0.95 44.9 15.5 N.A. 39.0 9.2 N.A.
Panama 0.53 35.7 N.S. N.S. 18.8 M M
Paraguay M 32.2 M M 8.3 M M
Peru 0.73 45.7 10.5 7.7 39.7 14.2 10.7
Philippines 0.68 19.4 M M 19.3 M M
Qatar 0.92 49.1 12.6 N.A. 46.3 15.9 N.A.
Romania 0.73 59.2 N.S. N.S. 53.4 N.S. N.S.
Russia 0.94 779 53 N.A. 78.4 N.S. N.A.
Saudi Arabia 0.85 47.6 M M 273 M M
Senegal 0.29 8.7 M M 7.7 M M
Serbia 0.88 62.3 N.S. N.A. 60.3 N.S. N.A.
Singapore 0.95 38.8 N.S. N.A. 929 N.S. N.A.
Chinese Taipei 0.92 822 N.S. N.A. 86.0 N.S. N.A.
Thailand 0.72 40.5 -16.7 2123 473 N.S. N.S.
Ukraine 0.87 74.1 M M 64.1 M M
United Arab Emirates 0.92 57.1 N.S. N.A. 54.5 N.S. N.A.
Uruguay 0.77 58.1 N.S. N.A. 493 N.S. N.A.
Zambia 0.36 5.0 M M 2.3 M M

1. CI3: Coverage Index 3, corresponding to the proportion of 15-year-olds who are represented by the PISA sample. For Paraguay, Coverage Index 3 is reported as missing;
see Chapter 11 in the PISA for Development Technical Report (OECD, 20183)) (https://www.oecd.org/pisa/pisa-for-development/pisafordevelopment2018
technicalreport/PISA D_Chapter_11_SamplingOutcomes.pdf, accessed on 28 August 2019).

2. Cambodia, Ecuador, Guatemala, Honduras, Paraguay, Senegal and Zambia: data refer to 2017 and were collected as part of the PISA for Development assessment.
3. Austria, OECD average-37 and United Arab Emirates: 2012 to 2018; Dominican Republic, Kosovo, Lebanon and North Macedonia: 2015 to 2018.
4. Dominican Republic, Georgia, Kosovo, Lebanon, Malta, Moldova and North Macedonia: 2015 to 2018.

N.S.: not significant.

N.A.: not applicable (Coverage Index 3 is above 0.75).

M:  missing due to data availability.

Source: OECD, PISA 2018 Database, Table [.B1.49.

StatLink Swis™ https://doi.org/10.1787/888934028824
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Changes in technology and society will continue to influence the demand for skills and the contexts in which adults and young
people will use their competence in literacy and numeracy. Nevertheless, PISA Level 2 proficiency, which is used in PISA reports
(including this one) to identify low-achieving students in reading and mathematics, can represent the “minimum proficiency level”
referred to in Target 4.1.2 This definition of minimum proficiency was accepted by the TCG.

Table1.10.1 shows, for each country and economy, the proportion of 15-year-old students who attained proficiency Level 2 in reading
and mathematics in 2018 and, where available, the change in this proportion since 2009 (for reading) and 2012 (for mathematics).
In countries with marked changes in enrolment rates over these periods, it is important to account for these differences when
measuring progress towards greater inclusion and quality in education. For this reason, an alternative measure of progress towards
this target is also included for countries where the coverage rate of PISA samples was below 75% (meaning that 25% or more of
15-year-olds were either out of school, in school but enrolled below 6th grade, or excluded from PISA) in 2018. This alternative
measure neutralises the impact of changes in enrolment rates (or, more precisely, in the coverage rate of the PISA sample with
respect to the 15-year-old population) by computing the proportion of students who scored above the minimum proficiency level
not only amongst students represented by PISA samples, but amongst the entire population of 15-year-olds.

The share of 15-year-old students, in grade 7 and above, who reached a minimum level of proficiency in reading (i.e. at least
Level 2 on the PISA scale) ranged from close to 90% (in Beijing, Shanghai, Jiangsu and Zhejiang [China], Estonia, Macao [China]
and Singapore) to less than 10% in Cambodia, Senegal and Zambia, countries that participated in the PISA for Development
assessment in 2017 (Table 1.10.1). In mathematics, the share of 15-year-old students who attained minimum levels of proficiency
(Level 2 and above on the PISA scale) varied even more - between 98% in Beijing, Shanghai, Jiangsu and Zhejiang (China) and 2%
in Zambia. On average across OECD countries, 77% of 15-year-olds attained the minimum level of proficiency in reading, and 76%
attained that level in mathematics. These numbers show that, in 2018, all countries still have some way to go towards reaching
the global goals for quality education.

Table1.10.1 also shows those countries that have made significant progress over the past decade towards the objective of ensuring
that all children reach minimum levels of proficiency in reading and mathematics by the end of lower secondary education. The
share of students who scored above minimum levels in reading grew by more than 10 percentage points in the Republic of
Moldova, the Republic of North Macedonia, Peru and Qatar, in particular; in mathematics, similarly large increases in the share
of students performing above minimum proficiency in reading were observed in Albania, Malaysia, Montenegro, Peru and Qatar.

For countries where the share of students represented by PISA (Coverage Index 3) corresponds to less than 75% of all
15-year-olds (often as a result of early dropout, late or discontinuous enrolment, and grade-retention in primary school), an
alternative measure of progress towards the target is also presented in Table 1.10.1. Instead of comparing shares of students
over time, this alternative measure relates the number of students who performed above the minimum level of proficiency to
the total population of 15-year-olds in the country. Assessed in this way, progress can result either from increases in the share of
students who performed above the target or, if this share remains stable, from increases in the proportion of 15-year-olds who
were in school in grade 7 or above.

This measure combines aspects related to the “quantity” of schooling (i.e. the share of 15-year-olds who are enrolled in school,
in grade 7 and above) with measures of the “quality” of education outcomes (i.e. the share of students who scored above the
minimum level of proficiency). In doing so, the measure encourages countries that, in 2018, still had comparatively low educational
attainment amongst a significant share of young people, to work not only to improve the quality of teaching and learning in
school, but also to make their secondary education systems more inclusive. By this measure, Turkey should also be counted
amongst the countries that made rapid progress towards Target 4.1 over the past decade.

The children who are expected to meet the target of minimum proficiency in core subjects by 2030 have already been born.
For most countries, the numbers presented in Table 1.10.1 represent more than a baseline against which future progress can
be measured. They represent an urgent call to action to ensure that, as these children progress through the various stages of
education - from pre-primary, to primary to secondary education - there are social and education policies in place to support
families, communities and schools in their efforts to help all children realise their potential.

SDG Target 4.5

Target 4.5 is dedicated to equity: “By 2030, 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”. This target is cross-cutting by nature and encompasses all types of inequality across all education outcomes.

PISA is helping countries monitor progress in reducing disparities, particularly with respect to the attainment of minimum levels
of proficiency (SDG Target 4.1). The TCG on the Indicators for SDG 4 identifies “parity indices” as the main measure to be used in
monitoring inequalities (see Annex A3). Amongst the many dimensions of inequality and vulnerability identified for Indicator 4.5.1,
PISA can help monitor gender disparities and inequalities related to family resources, through statistics based on the PISA index
of economic, social and cultural status.?
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Equity in education is analysed in detail in PISA 2018 Results (Volume II): Where All Students Can Succeed (OECD, 20194)), which
contains a wide set of indicators on within-country inequalities in learning outcomes, and on the fairness and inclusiveness of
education systems. Table 1.10.2 shows, for each country/economy, only a single indicator of gender and socio-economic inequalities
in minimum proficiency. This indicator, called the parity index, compares the share of 15-year-old students who reached at least
Level 2 performance across two groups of students that differ in some background characteristics. The parity index varies between
0and 2. Itisequalto 1 if the share of 15-year-old students scoring above minimum levels is the same for both groups (no disparity).*
For example: if the share of girls scoring above Level 2 is 40%, and the share of boys is 50%, the gender parity index is 0.8 (40%/50%).
Conversely, if the share of girls is 50% and the share of boys is 40%, the gender parity index is 1.2 (2 - 40%/50%). Values close to 1
indicate either a small percentage-point difference between the two shares or, for a given percentage-point difference, a higher
average share. In other words, the parity index is sensitive both to differences in performance and to overall levels of performance.

Table 1.10.2 1121 Snapshot of disparities in minimum achievement in reading and mathematics

Socio-economic disparities in minimum achievement

Gender disparities in minimum achievement (Parity index’ for disadvantaged students,

(Parity index" for girls, compared to boys) compared to advantaged students?)

Reading Mathematics Reading Mathematics

(2018)° (2018) (2018) (2018)3

Parity index Parity index Parity index Parity index
8 Australia 1.11 0.99 0.76 0.71
© Austria 1.13 0.99 0.70 0.70

Belgium 1.08 0.97 0.68 0.67
Canada 1.09 1.00 0.85 0.81
Chile 1.13 0.93 0.63 0.39
Colombia 1.07 0.75 0.44 0.34
Czech Republic 113 1.01 0.68 0.66
Denmark 1.11 1.01 0.78 0.80
Estonia 1.07 1.00 0.90 0.88
Finland 1.13 1.04 0.85 0.80
France 111 1.00 0.70 0.64
Germany 1.10 1.00 0.71 0.68
Greece 1.22 1.04 0.63 0.57
Hungary 1.12 0.98 0.58 0.55
Iceland 1.19 1.07 0.73 0.76
Ireland 1.07 1.00 0.84 0.78
Israel 1.22 1.09 0.57 0.53
Italy 1.11 0.97 0.72 0.69
Japan 1.09 1.00 0.80 0.85
Korea 1.08 1.01 0.82 0.80
Latvia 1.16 1.00 0.78 0.78
Lithuania 1.18 1.05 0.68 0.65
Luxembourg 1.13 0.97 0.58 0.59
Mexico 111 0.88 0.47 0.44
Netherlands 1.13 1.02 0.73 0.78
New Zealand 1.11 0.99 0.75 0.70
Norway 1.16 1.05 0.81 0.78
Poland 1.11 1.02 0.81 0.78
Portugal 1.10 1.00 0.71 0.65
Slovak Republic 1.18 1.01 0.56 0.57
Slovenia 1.16 1.01 0.79 0.77
Spain m m 0.73 0.68
Sweden 1.11 1.02 0.77 0.73
Switzerland 1.12 0.99 0.68 0.76
Turkey 1.14 0.97 0.71 0.65
United Kingdom 1.07 0.97 0.81 0.76
United States 1.09 0.98 0.76 0.62
OECD average 1.12 0.99 0.72 0.68

1. Values of the parity index below 1 indicate a disparity in favour of the second group (boys, or advantaged students). Values of the parity index above 1 indicate a disparity
in favour of the first group (girls, or disadvantaged students). Values equal to 1 indicate equal shares amongst both groups.

2. Socio-economically advantaged students are students in the top quarter of the PISA index of economic, social and cultural status (ESCS) in their own country/economy.
Socio-economically disadvantaged students are students in the bottom quarter of the PISA index of economic, social and cultural status (ESCS) in their own country/
economy.

3. Cambodia, Ecuador, Guatemala, Honduras, Paraguay, Senegal and Zambia: data refer to 2017 and were collected as part of the PISA for Development assessment.
Source: OECD, PISA 2018 Database, Table 1.B1.50.
StatLink SiSP https://doi.org/10.1787/888934028843 cee
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Partners

Gender disparities in minimum achievement
(Parity index for girls, compared to boys)

Measuring global education goals: How PISA can help

Socio-economic disparities in minimum achievement

(Parity index’ for disadvantaged students,
compared to advantaged students?)

Reading Mathematics Reading Mathematics
(2018) (2018) (2018) (2018)
Parity index Parity index Parity index Parity index
Albania 1.35 1.06 0.51 0.75
Argentina 1.1 0.78 0.36 0.20
Baku (Azerbaijan) 1.27 0.94 0.57 0.63
Belarus 113 0.99 0.61 0.54
Bosnia and Herzegovina 1.30 1.01 0.50 0.45
Brazil 1.20 0.88 0.45 0.26
Brunei Darussalam 1.23 1.07 0.40 047
B-S-J-Z (China) 1.03 1.00 0.92 0.96
Bulgaria 1.27 1.03 0.40 0.45
Cambodia 1.31 0.84 0.22 0.19
Costa Rica 1.1 0.80 0.50 0.37
Croatia 1.16 0.98 0.80 0.68
Dominican Republic 137 0.94 0.23 0.12
Ecuador 1.09 0.71 041 0.27
Georgia 1.37 1.04 0.39 0.40
Guatemala 1.15 0.84 0.25 0.10
Honduras 1.11 0.66 0.35 0.20
Hong Kong (China) 1.10 1.03 0.89 0.89
Indonesia 131 113 0.39 0.37
Jordan 1.35 1.01 0.60 0.52
Kazakhstan 1.31 1.00 0.56 0.75
Kosovo 1.34 0.87 0.40 042
Lebanon 1.22 0.99 0.25 0.37
Macao (China) 1.06 1.00 0.96 0.96
Malaysia 1.23 1.07 0.45 048
Malta 1.26 1.11 0.64 0.62
Moldova 1.26 1.02 0.44 0.38
Montenegro 1.24 0.94 0.63 0.60
Morocco 131 0.97 0.33 0.32
North Macedonia 141 1.09 0.45 0.39
Panama 1.16 0.82 0.27 0.15
Paraguay 1.12 0.56 0.34 0.15
Peru 113 0.85 0.29 0.24
Philippines 1.34 11 0.11 0.16
Qatar 1.41 1.21 0.46 0.40
Romania 1.22 0.98 047 0.40
Russia 112 1.00 0.79 0.76
Saudi Arabia 1.44 1.12 042 0.29
Senegal 1.11 0.86 0.28 0.36
Serbia 122 1.01 0.62 0.60
Singapore 1.07 1.01 0.83 0.86
Chinese Taipei 1.08 1.02 0.77 0.79
Thailand 1.38 1.16 041 0.54
Ukraine 1.16 0.97 0.63 0.54
United Arab Emirates 133 1.09 048 043
Uruguay 117 0.93 0.46 0.39
Zambia 1.45 1.26 0.04 0.04

1. Values of the parity index below 1 indicate a disparity in favour of the second group (boys, or advantaged students). Values of the parity index above 1 indicate a disparity
in favour of the first group (girls, or disadvantaged students). Values equal to 1 indicate equal shares amongst both groups.

2. Socio-economically advantaged students are students in the top quarter of the PISA index of economic, social and cultural status (ESCS) in their own country/economy.
Socio-economically disadvantaged students are students in the bottom quarter of the PISA index of economic, social and cultural status (ESCS) in their own country/

economy.

3. Cambodia, Ecuador, Guatemala, Honduras, Paraguay, Senegal and Zambia: data refer to 2017 and were collected as part of the PISA for Development assessment.

Source: OECD, PISA 2018 Database, Table 1.B1.50.

StatLink S https://doi.org/10.1787/888934028843
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Table 1.10.2 shows that gender disparities in minimum proficiency are often in favour of girls in reading (as indicated by values of
the parity index above 1) and of boys in mathematics. In both subjects, these disparities tend to be limited, as indicated by parity
indices between 0.85 and 1.15.

In contrast, socio-economic disparities are more systematic across subjects and only a few countries/economies had limited
disparities in above-minimum proficiency related to socio-economic status. These include Beijing, Shanghai, Jiangsu and Zhejiang
(China), Estonia, Hong Kong (China) and Macao (China). Across OECD countries, the average parity index for socio-economic
differences in performance above minimum levels (i.e. at Level 2 and above) was 0.72 in reading and 0.68 in mathematics. This
means that, on average across OECD countries, there were only about seven socio-economically disadvantaged students who
scored above the minimum proficiency level in reading or mathematics for every 10 advantaged students who scored above that
level.> Disparities were even wider in several low- and middle-income countries, including Cambodia, the Dominican Republic,
Guatemala, Panama, Peru, the Philippines and Zambia, where the socio-economic parity index was lower than 0.30 in both
reading and mathematics.

Other thematic targets and means of implementation

PISA also provides useful data for monitoring some thematic indicators that are relevant to Target 4.7 (“ensure all learners acquire
knowledge and skills needed to promote sustainable development [...]"), particularly through its assessments of science (15-year-
olds’ ability to engage with science-related issues, and with the ideas of science, as reflective citizens) and global competence (their
ability to understand and appreciate the perspectives and world views of others). PISA indicators of students’ global competence
are discussed in PISA 2018 Results (Volume VI): Are Students Reacdly to Thrive in Global Societies? (OECD, forthcomings).

In addition, data on the context in which students learn enable countries to monitor two of the three “means of implementation”
for SDG 4. In particular, PISA data can be used to monitor the quality of education facilities (Target 4.a: “facilities that are child,
disability and gender sensitive and provide safe, non-violent, inclusive and effective learning environments for all”); and the
supply of qualified teachers (Target 4.c: “teachers that are in sufficient number and adequately trained, qualified, motivated and
supported”).6 PISA indicators related to resources, including teachers, are discussed in PISA 2018 Results (Volume V): Effective
Policies, Successful Schools (OECD, forthcomingg)).

HOW PISA AND THE OECD ARE HELPING COUNTRIES BUILD NATIONAL SYSTEMS FOR MONITORING
LEARNING GOALS

Through participation in PISA, countries can also enhance their capacity to develop relevant data to monitor national and
international learning targets at different levels of education. While most countries that have participated in PISA already
have adequate systems in place, that is not true for many low- and middle-income countries. To this end, the OECD PISA for
Development initiative not only aimed to expand the coverage of the international assessment to include more middle- and
low-income countries, it also offered these countries assistance in building their national assessment and data-collection systems.
These capacity-building components of the PISA programme are now offered to all new countries joining PISA for its 2021 or
2024 cycle.

Countries that took part in PISA for Development prepared for their participation through a process that began with an analysis
of their capacity to implement PISA and make use of PISA data, and included planning to strengthen that capacity. Countries were
supported by the OECD and its contractors at each stage of the assessment cycle. This process helped countries overcome two
potential barriers to participation in PISA: a lack of capacity to implement the assessment and a lack of experience in using PISA
data and results. To overcome the latter obstacle, the OECD and its contractors offered training and assistance in data analysis,
the interpretation of PISA results, report writing and communication.

During the analysis phase of the project, analysts confirmed that the test instruments measured what they purported to measure,
and that the population statistics derived from tests and questionnaires could be compared internationally and used to monitor
global learning goals. National analysis teams therefore could use the assessment results for a report that included relevant
comparisons to inform decisions concerning national policies. Each country's report highlighted main messages from the results
as well as policy options to pursue to improve learning outcomes.”

Other OECD data, such as those derived from the Survey of Adult Skills (a product of the OECD Programme for the International
Assessment of Adult Competencies [PIAAC]) and the OECD Teaching and Learning International Survey (TALIS), provide a solid
evidence base for monitoring education goals more widely. PIAAC, in particular, is the principal source of data for measuring
progress towards SDG Target 4.6 - adult literacy and numeracy. OECD data complement and inspire national data systems and
promote peer learning, as countries can compare their experiences in implementing policies through their own analyses, or
through reviews and reports co-ordinated by the OECD.
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Evidence supporting the comparability of PISA for Development results with results from the PISA pen-and-pencil tests can be found in Chapter
12 of the PISA for Development Technical Report (OECD, 20183)).

Level 2 proficiency is already used as a normative benchmark in many countries. For example, the European Union's strategic framework for
co-operation in education and training (known as ET 2020), established in 2009, states: “By 2020, the share of low-achieving 15-year-olds in
reading, mathematics and science should be less than 15%" (as measured by the proportion of 15-year-old students performing below Level 2
in PISA) (European Council, 20097)).

In many countries, PISA samples are stratified according to geography and can also be used to monitor disparities related to location (e.g.
region or city). These comparisons are not included here, as the location categories must be defined differently for each country.

If the share in the first group is smaller than that in the second group, the parity index is defined as the ratio of the share in the first group (e.g.
girls) divided by the share in the second group (e.g. boys). If the share in the second group is smaller, the parity index is defined as two minus
the inverse ratio.

Itis possible to interpret socio-economic parity indices in this way because socio-economic groups (advantaged and disadvantaged) are defined
to be of equal size, each comprising one quarter of a country’'s/economy’s 15-year-old students.

Data from two other OECD programmes, the Teaching and Learning International Survey (TALIS) and the Indicators of Education Systems (INES)
programme, can also be used to monitor progress towards Target 4.c.

PISA for Development capacity-needs analyses and national reports can be accessed through www.oecd.org/pisa/pisa-for-development/pisa-
for-development-documentation.htm (accessed on 13 July 2019).
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ANNEX A1
The construction of proficiency scales and of indices from the student context questionnaire

PROFICIENCY SCALES FOR READING, MATHEMATICS AND SCIENCE

Proficiency scores in reading, mathematics and science are based on student responses to items that represent the assessment
framework for each domain (see Chapter 2). While different students saw different questions, the test design, which ensured
a significant overlap of items across different forms, made it possible to construct proficiency scales that are common to all
students for each domain. In general, the PISA frameworks assume that a single continuous scale can be used to report overall
proficiency in a domain; but this assumption is further verified during scaling (see below).

PISA proficiency scales are constructed using item-response-theory models, in which the likelihood that the test-taker responds
correctly to any question is a function of the question’s characteristics (see below) and of the test-taker's position on the scale. In
other words, the test-taker’s proficiency is associated with a particular point on the scale that indicates the likelihood that he or
she responds correctly to any question. Higher values on the scale indicate greater proficiency, which is equivalent to a greater
likelihood of responding correctly to any question. A description of the modelling technique used to construct proficiency scales
can be found in the PISA 2018 Technical Report (OECD, forthcomingpy).

In the item-response-theory models used in PISA, the task characteristics are summarised by two parameters that represent
task difficulty and task discrimination. The first parameter, task difficulty, is the point on the scale where there is at least a 50%
probability of a correct response by students who score at or above that point; higher values correspond to more difficult items.
For the purpose of describing proficiency levels that represent mastery, PISA often reports the difficulty of a task as the point on
the scale where there is at least a 62% probability of a correct response by students who score at or above that point.!

The second parameter, task discrimination, represents the rate at which the proportion of correct responses increases as a
function of student proficiency. For an idealised highly discriminating item, close to 0% of students respond correctly if their
proficiency is below the item difficulty, and close to 100% of students respond correctly as soon as their proficiency is above the
item difficulty. In contrast, for weakly discriminating items, the probability of a correct response still increases as a function of
student proficiency, but only gradually.

A single continuous scale can therefore show both the difficulty of questions and the proficiency of test-takers (see Figure .2.1).
By showing the difficulty of each question on this scale, it is possible to locate the level of proficiency in the domain that the
question demands. By showing the proficiency of test-takers on the same scale, it is possible to describe each test-taker’s level of
skill or literacy by the type of tasks that he or she can perform correctly most of the time.

Estimates of student proficiency are based on the kinds of tasks that students are expected to perform successfully. This means
that students are likely to be able to successfully answer questions located at or below the level of difficulty associated with their
own position on the scale. Conversely, they are unlikely to be able to successfully answer questions above the level of difficulty
associated with their position on the scale.?

The higher a student's proficiency level is located above a given test question, the more likely is he or she to be able to answer
the question successfully. The discrimination parameter for this particular test question indicates how quickly the likelihood of a
correct response increases. The further the student’s proficiency is located below a given question, the less likely is he or she to
be able to answer the question successfully. In this case, the discrimination parameter indicates how fast this likelihood decreases
as the distance between the student's proficiency and the question’s difficulty increases.

How many scales per domain? Assessing the dimensionality of PISA domains

PISA frameworks for reading, mathematics and science assume that a single continuous scale can summarise performance in
each domain for all countries. This assumption is incorporated in the item-response-theory model used in PISA. Violations of this
assumption therefore result in model misfit, and can be assessed by inspecting fit indices.

After the field trial, initial estimates of model fit for each item, and for each country and language group, provide indications about
the plausibility of the uni-dimensionality assumption and about the equivalence of scales across countries. These initial estimates
are used to refine the item set used in each domain: problematic items are sometimes corrected (e.qg. if a translation error is
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detected); and coding and scoring rules can be amended (e.g. to suppress a partial-credit score that affected coding reliability, or
to combine responses to two or more items when the probability of a correct response to one question appears to depend on
the correct answer to an earlier question). Items can also be deleted after the field trial. Deletions are carefully balanced so that
the set of retained items continues to provide a good balance of all aspects of the framework.

After the main study, the estimates of model fit are mainly used to refine the scaling model (some limited changes to the scoring
rules and item deletions can also be considered). In response to earlier criticisms (Kreiner and Christensen, 20133 Oliveri and
von Davier, 20133)) and to take advantage of the increased computational resources available, PISA, in its 2015 cycle, moved to a
more flexible item-response-theory model. This model allows items to vary not only in difficulty, but in their ability to discriminate
between high and low performance. It also assigns country- and language-specific characteristics to items that do not fit the
model for the particular item and language (see Annex A6 and OECD, forthcomingy;). This “tailoring” of the measurement model
makes it possible to improve model fit considerably, while retaining the desired level of comparability across countries and the
interpretation of scales through a single set of proficiency descriptors.

With the 2015 assessment, PISA also introduced an additional test of dimensionality to confirm that “trend” and “new” items
can be reported on the same scale. Using the international dataset, this test compares fit statistics for a model assuming
uni-dimensionality with fit statistics for a model that assumes that “trend” and “new” items represent two distinct continuous
traits. In 2015, for science, and then again in 2018, for reading, this test confirmed that a uni-dimensional model for “trend”
and "new” items fits the data almost as well as a two-dimensional model, and that a uni-dimensional scale is more reliable than
separate scales for “trend” and “new” items. This evidence was interpreted as showing that a single coherent scale can represent
the constructs of science and reading in 2018 (OECD, forthcomingy).

Despite the evidence in favour of a uni-dimensional scale, for the “major” domain (i.e. reading in PISA 2018) PISA nevertheless
provides multiple estimates of performance, in addition to the overall scale, through so-called “subscales”. Subscales represent
different framework dimensions and provide a more nuanced picture of performance in a domain. Subscales within a domain
are usually highly correlated across students (thus supporting the assumption that a coherent overall scale can be formed
by combining items across subscales). Despite this high correlation, interesting differences in performance across subscales
can often be observed at aggregate levels (across countries, across education systems within countries, or between boys
and girls).

How reporting scales are set and linked across multiple assessments

The reporting scale for each domain was originally established when the domain was the major focus of assessment in PISA
for the first time: PISA 2000 for reading, PISA 2003 for mathematics and PISA 2006 for science.

The item-response-theory models used in PISA describe the relationship between student proficiency, item difficulty and
item discrimination, but do not set a measurement unit for any of these parameters. In PISA, this measurement unit is chosen
the first time a reporting scale is established. The score of “500" on the scale is defined as the average proficiency of students
across OECD countries; “100 score points” is defined as the standard deviation (a measure of the variability) of proficiency across
OECD countries.3

To enable the measurement of trends, achievement data from successive assessments are reported on the same scale. It is
possible to report results from different assessments on the same scale because in each assessment PISA retains a significant
number of items from previous PISA assessments. These are known as trend items. All items used to assess mathematics and
science in 2018, and a significant number of items used to assess reading (72 out of 244), were developed and already used in
earlier assessments (see Tables .A5.1 and .A5.3). Their difficulty and discrimination parameters were therefore already estimated
in previous PISA assessments.

The answers to the trend questions from students in earlier PISA cycles, together with the answers from students in PISA 2018,
were both considered when scaling PISA 2018 data to determine student proficiency, item difficulty and item discrimination.
In particular, when scaling PISA 2018 data, item parameters for new items were freely estimated, but item parameters for trend
items were initially fixed to their PISA 2015 values, which, in turn, were based on a concurrent calibration involving response data
from multiple cycles (OECD, 20174)). All constraints on trend item parameters were evaluated and, in some cases, released in
order to better describe students’ response patterns. See the PISA 2018 Technical Report (OECD, forthcomingyy;) for details.

The extent to which the item characteristics estimated during the scaling of PISA 2018 data differ from those estimated in
previous calibrations is summarised in the “link error”, a quantity (expressed in score points) that reflects the uncertainty in
comparing PISA results over time. A link error of zero indicates a perfect match in the parameters across calibrations, while a
non-zero link error indicates that the relative difficulty of certain items or the ability of certain items to discriminate between high
and low achievers has changed over time, introducing greater uncertainty in trend comparisons.
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INDICES FROM THE STUDENT CONTEXT QUESTIONNAIRE
In addition to scale scores representing performance in reading, mathematics and science, this volume uses indices derived from
the PISA student questionnaires to contextualise PISA 2018 results or to estimate trends that account for demographic changes
over time. The following indices and database variables are used:

® Student age (database variable: AGE)

® Student gender (ST004)

® Immigrant background (IMMIG)

® Language spoken at home (ST022)

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

For a description of how these indices were constructed, see Annex A1 in PISA 2018 Results (Volume II): Where all Students Can
Succeed (OECD, 2019;s)) and the PISA 2018 Technical Report (OECD, forthcomingq;).

Chapter 1 also reports changes, over time, in time spent using the Internet (2012 and 2018), in the proportion of students
having access to various digital devices, in the number of devices available at home, and in students’ reading habits and attitudes
towards reading (2009 and 2018).

Most of these analyses report proportions of particular answer categories in the student questionnaire or in the ICT familiarity
questionnaire, which was optional for countries. In a few cases, some answer categories were combined (e.g. “agree” and
“strongly agree”) prior to conducting the analysis; these simple recodes are indicated in column headers and in notes under
Tables 1.B1.54-1.B1.59.

In addition, three indices were used for the analysis of time spent using the Internet, in Tables I.B1.51-1.B1.53. The indices of time
spent using the Internet were constructed from students’ answers to the following questions, which were included in the optional
ICT familiarity questionnaire:

® During a typical weekday, for how long do you use the Internet at school? (IC005)

® During a typical weekday, for how long do you use the Internet outside of school? (IC006)

® On a typical weekend day, for how long do you use the Internet outside of school? (IC007)

Students were allowed to respond in intervals of: no time; between 1-30 minutes per day; between 31-60 minutes per day;
between 1 hour and 2 hours per day; between 2 hours and 4 hours per day; between 4 hours and 6 hours per day; and more than
6 hours per day. To build the indices of time spent using the Internet, these responses were converted to the smallest number of
minutes in the interval (0, 1, 31, 61, 121, 241 or 361, respectively). As such, the indices represent lower bounds of the time spent
on the Internet reported by each student.

Notes

1. This definition of task difficulty, referred to as RP62 in the PISA 2018 Technical Report (OECD, forthcomingyy), is used in particular to classify
assessment items into proficiency levels (see Chapter 5). The choice of a probability of 62%, rather than of 50%, sets the bar for mastery
of a particular level of proficiency significantly above chance levels, including for simple multiple-choice response formats. In the typical
parametrisation of the two-parameters IRT-model used by PISA, RP62 values depend on both model parameters.

2. "Unlikely”, in this context, refers to a probability below 62%.

3. The standard deviation of 100 score points corresponds to the standard deviation in a pooled sample of students from OECD countries, where
each national sample is equally weighted.
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ANNEX A2
The PISA target population, the PISA samples and the definition of schools

Exclusions and coverage ratios

WHO IS THE PISA TARGET POPULATION?

PISA 2018 assessed the cumulative outcomes of education and learning at a point at which most young people are still enrolled
in formal education - when they are 15 years old.

Any international survey of education must guarantee the comparability of its target population across nations. One way to do
this is to assess students at the same grade level. However, differences between countries in the nature and extent of pre-primary
education and care, the age at entry into formal schooling, and the institutional structure of education systems do not allow for
a definition of internationally comparable grade levels.

Other international assessments have defined their target population by the grade level that provides maximum coverage of a
particular age cohort. However, this method is particularly sensitive to the distribution of students across age and grade levels;
small changes in this distribution can lead to the selection of different target grades, even within the same country over different
PISA cycles. There also may be differences across countries in whether students who are older or younger than the desired age
cohort are represented in the modal grade, further rendering such grade-level-based samples difficult to compare.

To overcome these problems, PISA uses an age-based definition of its target population, one that is not tied to the institutional
structures of national education systems. PISA assesses students who are aged between 15 years and 3 (complete) months and
16 years and 2 (complete) months? at the beginning of the assessment period, plus or minus an allowed 1-month variation, and
who are enrolled in an educational institution? at grade 7 or higher.? All students who met these criteria were eligible to sit the
PISA assessment in 2018, regardless of the type of educational institution in which they were enrolled and whether they were
enrolled in full-time or part-time education. This also allows PISA to evaluate students shortly before they are faced with major life
choices, such as whether to continue with education or enter the workforce.

Hence, PISA makes statements about the knowledge and skills of a group of individuals who were born within a comparable
reference period, but who may have undergone different educational experiences both in and outside of school. These students
may be distributed over different ranges of grades (both in terms of the specific grade levels and the spread in grade levels) in
different countries, or over different tracks or streams. It is important to consider these differences when comparing PISA results
across countries. In addition, differences in performance observed when students are 15 may disappear later on if students’
experiences in education converge over time.

If a country’s mean scores in reading, mathematics or science are significantly higher than those of another country, it cannot
automatically be inferred that schools or particular parts of the education system in the first country are more effective than
those in the second. However, one can legitimately conclude that it is the cumulative impact of learning experiences in the first
country, starting in early childhood and up to the age of 15, and including all experiences, whether they be at school, home or
elsewhere, that have resulted in the better outcomes of the first country in the subjects that PISA assesses.*

The PISA target population does not include residents of a country who attend school in another country. It does, however,
include foreign nationals who attend school in the country of assessment.

To accommodate countries that requested grade-based results for the purpose of national analyses, PISA 2018 provided a
sampling option to supplement age-based sampling with grade-based sampling.

HOW WERE STUDENTS CHOSEN?

The accuracy of the results from any survey depends on the quality of the information drawn from those surveyed as well as
on the sampling procedures. Quality standards, procedures, instruments and verification mechanisms were developed for PISA
that ensured that national samples yielded comparable data and that the results could be compared across countries with
confidence. Experts from the PISA Consortium selected the samples for most participating countries/economies and monitored
the sample-selection process closely in those countries that selected their own samples.
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Most PISA samples were designed as two-stage stratified samples.> The first stage sampled schools in which 15-year-old students
may be enrolled. Schools were sampled systematically with probabilities proportional to the estimated size of their (eligible)
15-year-old population. At least 150 schools® were selected in each country, although the requirements for national analyses
often demanded a larger sample. Replacement schools for each sampled school were simultaneously identified, in case an
originally sampled school chose not to participate in PISA 2018.

The second stage of the selection process sampled students within sampled schools. Once schools were selected, a list of each
sampled school's 15-year-old students was prepared. From this list, 42 students were then selected with equal probability (all
15-year-old students were selected if fewer than 42 were enrolled). The target number of students who were to be sampled in a
school could deviate from 42 but could not fall below 20.

Data-quality standards in PISA required minimum participation rates for schools as well as for students. These standards were
established to minimise the potential for bias resulting from non-response. Indeed, it was likely that any bias resulting from non-
response would be negligible - i.e. typically smaller than the sampling error - in countries that met these standards.

At least 85% of the schools initially selected to take part in the PISA assessment were required to agree to conduct the test.
Where the initial response rate of schools was between 65% and 85%, however, an acceptable school-response rate could still be
achieved through the use of replacement schools. Inherent in this procedure was a risk of introducing bias, if replacement schools
differed from initially sampled schools along dimensions other than those considered for sampling. Participating countries and
economies were therefore encouraged to persuade as many of the schools in the original sample as possible to participate.

Schools with a student participation rate of between 25% and 50% were not considered to be participating schools, but data
(from both the cognitive assessment and questionnaire) from these schools were included in the database and contributed to
the various estimates. Data from schools with a student participation rate of less than 25% were excluded from the database.

In PISA 2018, five countries and economies - Hong Kong (China) (69%), Latvia (82%), New Zealand (83%), the United Kingdom
(73%) and the United States (65%) - did not meet the 85% threshold, but met the 65% threshold, amongst schools initially
selected to take part in the PISA assessment. Upon replacement, Hong Kong (China) (79%), the United Kingdom (87%) and
the United States (76%) still failed to reach an acceptable participation rate.” Amongst the schools initially selected before
replacement, the Netherlands (61%) did not meet the 65% school response-rate threshold, but it reached a response rate of 87%
upon replacement. However, these were not considered to be major issues as, for each of these countries/economies, additional
non-response analyses showed that there were limited differences between schools that did participate and the full set of schools
originally drawn in the sample.® Data from these jurisdictions were hence considered to be largely comparable with, and were
therefore reported together with, data from other countries/economies.

PISA 2018 also required that at least 80% of the students chosen within participating schools participated themselves. This
threshold was calculated at the national level and did not have to be met in each participating school. Follow-up sessions were
required in schools where too few students had participated in the original assessment sessions. Student-participation rates were
calculated over all original schools; and also over all schools, whether original or replacement schools. Students who participated
in either the original or in any follow-up assessment sessions were counted in these participation rates; those who attended
only the questionnaire session were included in the international database and contributed to the statistics presented in this
publication if they provided at least a description of their father’s or mother’s occupation.

This 80% threshold was met in every country/economy except Portugal, where only 76% of students who were sampled actually
participated. The high level of non-responding students could lead to biased results, e.g. if students who did not respond were
more likely to be low-performing students. This was indeed the case in Portugal, but a non-response analysis based on data
from a national mathematics assessment in the country showed that the upward bias of Portugal's overall results was likely small
enough to preserve comparability over time and with other countries. Data from Portugal was therefore reported along with data
from the countries/economies that met this 80% student-participation threshold.

Table 1.A2.6 shows the response rate for students and schools, before and after replacement.

® Column 1 shows the weighted participation rate of schools before replacement; it is equivalent to Column 2 divided by
Column 3 (multiplied by 100 to give a percentage).

® Column 2 shows the number of responding schools before school replacement, weighted by student enrolment.

® Column 3 shows the number of sampled schools before school replacement, weighted by student enrolment. This includes
both responding and non-responding schools.

® Column 4 shows the unweighted number of responding schools before school replacement.
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® Column 5 shows the unweighted number of sampled schools before school replacement, including both responding and
non-responding schools.

® Columns 6 to 10 repeat Columns 1 to 5 for schools after school replacement, i.e. after non-responding schools were replaced
by the replacement schools identified during the initial sampling procedure.

® Columns 11 to 15 repeat Columns 6 to 10 but for students in schools after school replacement. Note that the weighted and
unweighted numbers of students sampled (Columns 13 and 15) include students who were assessed and those who should
have been assessed but who were absent on the day of assessment. Furthermore, as mentioned above, any students in
schools where the student response rate was less than 50% were not considered to be attending participating schools, and
were thus excluded from Columns 14 and 15 (and, similarly, from Columns 4, 5, 9 and 10).

WHAT PROPORTION OF 15-YEAR-OLDS DOES PISA REPRESENT?

All countries and economies attempted to maximise the coverage of 15-year-olds enrolled in education in their national samples,
including students enrolled in special-education institutions.

The sampling standards used in PISA only permitted countries and economies to exclude up to a total of 5% of the relevant
population (i.e. 15-year-old students enrolled in school at grade 7 or higher) either by excluding schools or excluding students
within schools. All but 16 countries and economies - Sweden (11.09%), Israel (10.21%), Luxembourg (7.92%), Norway (7.88%),
Canada (6.87%), New Zealand (6.78%), Switzerland (6.68%), the Netherlands (6.24%), Cyprus (5.99%), Iceland (5.99%), Kazakhstan
(5.87%), Australia (5.72%), Denmark (5.70%), Turkey (5.66%), the United Kingdom (5.45%) and Estonia (5.03%) - achieved this
standard, and in 28 countries and economies, the overall exclusion rate was less than 2% (Table LA2.1) When language exclusions?
were accounted for (i.e. removed from the overall exclusion rate), Estonia and Iceland no longer had exclusion rates greater than
5%. More details can be found in the PISA 2018 Technical Report (OECD, forthcomingy)).

Exclusions that should remain within the above limits include both:

® at the school level:

= schools that were geographically inaccessible or where the administration of the PISA assessment was not considered
feasible

= schools that provided teaching only for students in the categories defined under “within-school exclusions”, such as schools
for the blind.

The percentage of 15-year-olds enrolled in such schools had to be less than 2.5% of the nationally desired target population
(0.5% maximum for the former group and 2% maximum for the latter group). The magnitude, nature and justification of
school-level exclusions are documented in the PISA 2078 Technical Report (OECD, forthcomingpy).

® at the student level:

- students with an intellectual disability, i.e. a mental or emotional disability resulting in the student being so cognitively
delayed that he/she could not perform in the PISA testing environment

= students with a functional disability, i.e. a moderate to severe permanent physical disability resulting in the student being
unable to perform in the PISA testing environment

- students with limited assessment-language proficiency. These students were unable to read or speak any of the languages
of assessment in the country at a sufficient level and unable to overcome such a language barrier in the PISA testing
environment, and were typically students who had received less than one year of instruction in the language of assessment

- other exclusions, a category defined by the PISA national centres in individual participating countries and approved by the
PISA international consortium

= students taught in a language of instruction for the major domain for which no materials were available.

Students could not be excluded solely because of low proficiency or common disciplinary problems. The percentage of
15-year-olds excluded within schools had to be less than 2.5% of the national desired target population.

Although exceeding the exclusion rate limit of 5% (Table 1.A2.1), data from the 16 countries and economies listed above were all
deemed to be acceptable for the reasons listed below. In particular, all of these reasons were accepted by a data-adjudication
panel to allow for the reliable comparison of PISA results across countries and economies and across time; thus the data from
these countries were reported together with data from other countries/economies.
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® In Australia, Canada, Denmark, Luxembourg, New Zealand and Norway, exclusion rates remained close to those observed
in previous cycles. In the United Kingdom, exclusion rates were also above 5% but have decreased markedly across cycles.

® In Cyprus, Iceland, Kazakhstan, the Netherlands and Switzerland, exclusions increased but remained close to the 5% limit. The
increase could be largely attributed to a marked increase in students who were excluded within schools due to intellectual
or functional disabilities. Moreover, in the Netherlands, some 17% of students were not excluded but assigned to UH (une
heure) booklets, which were intended for students with special education needs. As these booklets did not cover the domain
of financial literacy (see PISA 2018 Results [Volume V]: Are Students Smart about Money?, OECD, forthcomingy)), the effective
exclusion rate for the Netherlands in financial literacy was over 20%. This resulted in a strong upward bias in the country
mean and other population statistics in that domain. Data from the Netherlands in financial literacy are not comparable with
data from other education systems; but data from the Netherlands in the core PISA subjects were still deemed to be largely
comparable.

® The higher exclusion rate in Turkey was likely the result of a higher school-level exclusion rate due to a particular type of
non-formal educational institution that was not listed (and hence not excluded) in 2015 but was listed and excluded in 2018.

® The higher exclusion rate in Israel was the result of a higher school-level exclusion rate due to the lack of participation by a
particular type of boys' school. These schools were considered to be non-responding schools in cycles up to 2015 but were
treated as school-level exclusions in 2018.

® Sweden had the highest exclusion rate: 11.07%. It is believed that this increase in the exclusion rate was due to a large
and temporary increase in immigrant and refugee inflows, although because of Swedish data-collection laws, this could not
be explicitly stated in student-tracking forms. Instead, students confronted with language barriers were classified as being
excluded “for other reasons”, as were students with intellectual and functional disabilities. It is expected that the exclusion rate
will decrease to previous levels in future cycles of PISA, as such inflows stabilise or shrink.’0

Table 1.A2.1 describes the target population of the countries participating in PISA 2018. Further information on the target
population and the implementation of PISA sampling standards can be found in the PISA 20718 Technical Report (OECD,
forthcomingp).

® Column 1 shows the total number of 15-year-olds according to the most recent available information, which in most countries
and economies means from 2017, the year before the assessment.

® Column 2 shows the number of 15-year-olds enrolled in school in grade 7 or above, which is referred to as the “eligible
population”.

® Column 3 shows the national desired target population. Countries and economies were allowed to exclude up to 0.5% of
students a priori from the eligible population, essentially for practical reasons. The following a priori exclusions exceed this
limit but were agreed with the PISA Consortium:

= Canada excluded 1.17% of its population: students living in the Yukon, Northwest Territories and Nunavut, and Aboriginal
students living on reserves

= Chile excluded 0.05% of its population: students living on Easter Island, the Juan Fernandez Archipelago and Antarctica
= Cyprus excluded 0.10% of its population: students attending schools on the northern part of the island

= the Philippines excluded 2.42% of its population: students living in the Autonomous Region in Muslim Mindanao

= Saudi Arabia excluded 7.59% of its population: students living in the regions of Najran and Jizan

= Ukraine excluded 0.37% of its population: some students attending schools in the Donetsk and Luhansk regions

= the United Arab Emirates excluded 0.04% of its population: home-schooled students.

® Column 4 shows the number of students enrolled in schools that were excluded from the national desired target population,
either from the sampling frame or later in the field during data collection. In other words, these are school-level exclusions.

® Column 5 shows the size of the national desired target population after subtracting the students enrolled in excluded schools.
This column is obtained by subtracting Column 4 from Column 3.

® Column 6 shows the percentage of students enrolled in excluded schools. This is obtained by dividing Column 4 by Column
3 and multiplying by 100.

® Column 7 shows the number of students who participated in PISA 2018. Note that in some cases, this number does not
account for 15-year-olds assessed as part of additional national options.
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® Column 8 shows the weighted number of participating students, i.e. the number of students in the nationally defined target
population that the PISA sample represents.

® Column 9 shows the total number of students excluded within schools. In each sampled school, all eligible students - namely,
those 15 years of age, regardless of grade - were listed, and a reason for the exclusion was provided for each student who was
to be excluded from the sample. These reasons are further described and classified into specific categories in Table L.A2.4.

® Column 10 shows the weighted number of students excluded within schools, i.e. the overall number of students in the
national defined target population represented by the number of students from the sample excluded within schools. This
weighted number is also described and classified by exclusion categories in Table L.A2.4.

® Column 11 shows the percentage of students excluded within schools. This is equivalent to the weighted number of excluded
students (Column 10) divided by the weighted number of excluded and participating students (the sum of Columns 8 and
10), multiplied by 100.

® Column 12 shows the overall exclusion rate, which represents the weighted percentage of the national desired target
population excluded from PISA either through school-level exclusions or through the exclusion of students within schools. It
is equivalent to the school-level exclusion rate (Column 6) plus the product of the within-school exclusion rate and 1 minus
the school-level exclusion rate expressed as a decimal (Column 6 divided by 100).™

® Column 13 shows an index of the extent to which the national desired target population was covered by the PISA sample.
As mentioned above, 16 countries/economies fell below the coverage of 95%. This is also known as Coverage Index 1.

® Column 14 shows an index of the extent to which 15-year-olds enrolled in school were covered by the PISA sample. The index,
also known as Coverage Index 2, measures the overall proportion of the national enrolled population that is covered by the
non-excluded portion of the student sample, and takes into account both school- and student-level exclusions. Values close
to 100 indicate that the PISA sample represents the entire (grade 7 and higher) education system as defined for PISA 2018.
This is calculated in a similar manner to Column 13; however, the total enrolled population of 15-year-olds in grade 7 or above
(Column 2) is used as a base instead of the national desired target population (Column 3).

® Column 15 shows an index of the coverage of the 15-year-old population. The index is the weighted number of participating
students (Column 8) divided by the total population of 15-year-old students (Column 1). This is also known as Coverage
Index 3.

A high level of coverage contributes to the comparability of the assessment results. For example, even assuming that the
excluded students would have systematically scored worse than those who participated, and that this relationship is moderately
strong, an exclusion rate on the order of 5% would likely lead to an overestimation of national mean scores of less than 5 score
points on the PISA scale (where the standard deviation is 100 score points).’2

DEFINITION OF SCHOOLS

In some countries, subunits within schools were sampled instead of schools, which may affect the estimate of the between-school
variance. In Austria, the Czech Republic, Germany, Hungary, Japan, Romania and Slovenia, schools with more than one programme
of study were split into the units delivering these programmes. In the Netherlands, locations were listed as sampling units. In the
Flemish Community of Belgium, each campus (or implantation) of a multi-campus school was sampled independently, whereas
the larger administrative unit of a multi-campus school was sampled as a whole in the French Community of Belgium.

In Argentina, Australia, Colombia and Croatia, each campus of a multi-campus school was sampled independently. Schools in
the Basque Country of Spain that were divided into sections by language of instruction were split into these linguistic sections
for sampling. International schools in Luxembourg were split into two sampling units: one for students who were instructed in a
language for which testing material was available,’3 and one for students who were instructed in a language for which no testing
material was available (and who were hence excluded).

Some schools in the United Arab Emirates were sampled as a whole unit, while others were split by curriculum and sometimes by
gender. Due to reorganisation, some schools in Sweden were split into two parts, each part with its own principal. Some schools
in Portugal were organised into clusters where all units in a cluster shared the same teachers and principal; each of these clusters
constituted a single sampling unit.

THE DISTRIBUTION OF PISA STUDENTS ACROSS GRADES

Students assessed in PISA 2018 were enrolled in various grade levels. The percentage of students at each grade level is presented,
by country, in Table [.LA2.8 and Table 1.A2.9, and by gender within each country in Table LA2.12 and Table LA2.13.
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Table LA2.10174] PISA target populations and samples

Population and sample information

Total in national
desired target
Total enrolled population after all
population school exclusions
of 15-year-olds | Total in national and before Number
Total population atgrade 7 desired target Total school-level within-school School-level of participating
of 15-year-olds or above population exclusions exclusions exclusion rate (%) students
() (2) ©)] (4) (5) (6) (7)
8 Australia 288 195 284 687 284 687 5610 279077 1.97 14273
o Austria 84 473 80108 80108 603 79 505 0.75 6802
Belgium 126 031 122808 122 808 1877 120931 1.53 8475
Canada 388 205 400139 395 448 7950 387 498 2.01 22653
Chile 239492 215580 215470 2151 213319 1.00 7621
Colombia 856 081 645 339 645 339 950 644 389 0.15 7522
Czech Republic 92013 90 835 90 835 1510 89325 1.66 7019
Denmark 68313 67 414 67 414 653 66 761 0.97 7657
Estonia 12257 12120 12120 413 11707 3.41 5316
Finland 58 325 57 552 57 552 496 57 056 0.86 5649
France 828196 798 480 798 480 13732 784748 1.72 6308
Germany 739792 739792 739792 15448 724344 2.09 5451
Greece 102 868 100 203 100 203 1266 98 937 1.26 6403
Hungary 96 838 91297 91297 1992 89 305 2.18 5132
Iceland 4232 4177 4177 35 4142 0.84 3294
Ireland 61999 61188 61188 59 61129 0.10 5577
Israel 136 848 128419 128419 10613 117 806 8.26 6623
Italy 616 185 544 279 544279 748 543 531 0.14 11785
Japan 1186 849 1159226 1159226 27743 1131483 2.39 6109
Korea 517 040 517 040 517 040 2489 514551 0.48 6650
Latvia 17977 17677 17677 692 16 985 3.92 5303
Lithuania 27075 25998 25998 494 25504 1.90 6 885
Luxembourg 6291 5952 5952 156 5796 2.62 5230
Mexico 2231751 1697 100 1697100 8013 1689 087 0.47 7299
Netherlands 208 704 204753 204753 10347 194 406 5.05 4765
New Zealand 59700 58 131 58131 857 57274 1.47 6173
Norway 60968 60794 60794 852 59942 1.40 5813
Poland 354020 331850 331850 6853 324997 2.07 5625
Portugal 112977 110732 110732 709 110023 0.64 5932
Slovak Republic 51526 50 100 50 100 587 49513 1.17 5965
Slovenia 17501 18236 18236 337 17 899 1.85 6401
Spain 454168 436 560 436 560 2368 434192 0.54 35943
Sweden 108 622 107 824 107 824 1492 106 332 1.38 5504
Switzerland 80590 78 059 78 059 3227 74 832 4.13 5822
Turkey 1218693 1038993 1038993 43928 995 065 4.23 6890
United Kingdom 703 991 697 603 697 603 1315 64 076 2.01 13818
United States 4133719 4058 637 4058 637 24757 4033880 0.61 4838

Notes: For a full explanation of the details in this table please refer to the PISA 2018 Technical Report (OECD, forthcomingy).

The figure for total national population of 15-year-olds enrolled in Column 2 may occasionally be larger than the total number of 15-year-olds in Column 1 due to differing
data sources.

StatLink 5= https://doi.org/10.1787/888934028862
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Table A2.1[2/41 PISA target populations and samples

Population and sample information

Total in national
desired target
Total enrolled population after all
population school exclusions
of 15-year-olds | Total in national and before Number
Total population atgrade7 desired target Total school-level within-school School-level of participating
of 15-year-olds or above population exclusions exclusions exclusion rate (%) students
(1) 0] (3) (4) (5) (6) 7
g Albania 36 955 30160 30160 0 30160 0.00 6359
§ Argentina 702 788 678151 678 151 5597 672 554 0.83 11975
s Baku (Azerbaijan) 43798 22672 22672 454 22218 2.00 6827
Belarus 89 440 82580 82580 1440 81140 174 5803
Bosnia and Herzegovina 35056 32313 32313 243 32070 0.75 6480
Brazil 3132463 2980084 2980084 74772 2905312 251 10 691
Brunei Darussalam 7081 7384 7384 0 7384 0.00 6828
B-S-J-Z (China) 1221746 1097 296 1097 296 33279 1064017 3.03 12058
Bulgaria 66 499 51674 51674 388 51286 0.75 5294
Costa Rica 72 444 58789 58789 0 58789 0.00 7221
Croatia 39812 30534 30534 409 30125 134 6609
Cyprus 8285 8285 8277 138 8139 1.67 5503
Dominican Republic 192198 148 033 148 033 2755 145278 1.86 5674
Georgia 46 605 41750 41750 1018 40732 2.44 5572
Hong Kong (China) 51935 51328 51328 643 50 685 1.25 6037
Indonesia 4439 086 3684980 3684980 3892 3681088 011 12098
Jordan 212777 132291 132291 90 132201 0.07 8963
Kazakhstan 230 646 230018 230018 9814 220204 4.27 19507
Kosovo 30494 27288 27288 87 27201 0.32 5058
Lebanon 61979 59 687 59 687 1300 58387 218 5614
Macao (China) 4300 3845 3845 14 3831 0.36 3775
Malaysia 537800 455 358 455 358 3503 451 855 0.77 6111
Malta 4039 4056 4056 37 4019 0.91 3363
Moldova 29716 29 467 29467 78 29389 0.26 5367
Montenegro 7 484 7432 7432 40 7392 0.54 6 666
Morocco 601250 415 806 415806 8292 407 514 1.99 6814
North Macedonia 18 812 18812 18812 298 18514 1.59 5569
Panama 72084 60 057 60057 585 59472 0.97 6270
Peru 580 690 484 352 484 352 10483 473 869 2.16 6 086
Philippines 2063564 1734997 1692950 42290 1650 660 2.50 7233
Qatar 16492 16408 16 408 245 16163 1.49 13828
Romania 203 940 171685 171685 4653 167 032 2.7 5075
Russia 1343738 1339 706 1339 706 48114 1291592 3.59 7608
Saudi Arabia 418788 406 768 375914 8940 366974 238 6136
Serbia 69 972 66 729 66 729 1175 65 554 1.76 6 609
Singapore 46 229 45178 45178 552 44626 122 6676
Chinese Taipei 246 260 240 241 240 241 1978 238 263 0.82 7243
Thailand 795130 696 833 696 833 10014 686819 1.44 8633
Ukraine 351424 321833 320636 8352 312 284 2.60 5998
United Arab Emirates 59 275 59203 59178 847 58331 143 19277
Uruguay 50 965 46768 46 768 0 46 768 0.00 5263
Viet Nam 1332000 1251842 1251842 6169 1245673 0.49 5377

Notes: For a full explanation of the details in this table please refer to the PISA 2018 Technical Report (OECD, forthcomingyy).

The figure for total national population of 15-year-olds enrolled in Column 2 may occasionally be larger than the total number of 15-year-olds in Column 1 due to differing
data sources.

StatLink S https://doi.org/10.1787/888934028862
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Table LA2.1(3/41 PISA target populations and samples

Weighted
number
of participating
students
(8)

Australia
Austria
Belgium
Canada
Chile
Colombia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel

Italy

Japan

Korea

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

257779
75077
118 025
335197
213832
529976
87 808
59967
11414
56172
756 477
734915
95370
86 754
3875
59639
110 645
521223
1078 921
455 544
15932
24453
5478
1480 904
190 281
53000
55566
318724
98628
44418
17138
416703
93129
71683
884971
597 240
3559 045

Population and sample information

Number
of excluded
students

(9)
716
17
45
1481
68
28
1

116
158

12
124
747
681
152

95
688
194

Weighted
number
of excluded
students

(10)
10249
1379
494
17 496
2029
1812
il
3009
195
1491
6644
4847
798
1353
212
2370
2399
3219
0
378
62
360
315
11457
2407
3016
3906
5635
1749
72
298
8951
10163
1955
13463
20562
119 057

Within-school
exclusion rate
(%)
(11)
3.82
1.80
0.42
4.96
0.94
034
0.01
4.78
1.68
2.59
0.87
0.66
0.83
1.54
5.19
3.82
2.12
0.61
0.00
0.08
0.38
1.45
5.44
0.77
1.25
538
6.57
1.74
1.74
0.16
1.71
2.10
9.84
2.66
1.50
333
3.24

Overall
exclusion rate
(%)
(12)
572
2.54
1.94
6.87
1.93
0.49
1.67
5.70
5.03
342
2.58
2.73
2.08
3.68
5.99
3.91

10.21
0.75
2.39
0.56
4.29
332
7.92
1.24
6.24
6.78
7.38
3.77
2.37
133
352
2.63

11.09
6.68
5.66
5.45
3.83

Coverage Index 1:
Coverage of
national desired
population
(13)
0.943
0.975
0.981
0.931
0.981
0.995
0.983
0.943
0.950
0.966
0.974
0.973
0.979
0.963
0.940
0.961
0.898
0.992
0.976
0.994
0.957
0.967
0.921
0.983
0.938
0.932
0.921
0.962
0.976
0.987
0.965
0.974
0.889
0.933
0.943
0.945
0.962

Coverage Index 2:
Coverage of
national enrolled
population
(]
0.943
0.975
0.981
0.920
0.980
0.995
0.983
0.943
0.950
0.966
0.974
0.973
0.979
0.963
0.940
0.961
0.898
0.992
0.976
0.994
0.957
0.967
0.921
0.988
0.938
0.932
0.921
0.962
0.976
0.987
0.965
0.974
0.889
0.933
0.943
0.945
0.962

Coverage indices

Coverage Index 3:
Coverage of
15-year-old
population

(15)
0.894
0.889
0.936
0.863
0.893
0.619
0.954
0.878
0.931
0.963
0913
0.993
0.927
0.896
0916
0.962
0.809
0.846
0.909
0.881
0.886
0.903
0.871
0.664
0912
0.888
0.911
0.900
0.873
0.862
0.979
0918
0.857
0.889
0.726
0.848
0.861

Notes: For a full explanation of the details in this table please refer to the PISA 2018 Technical Report (OECD, forthcomingqy).
The figure for total national population of 15-year-olds enrolled in Column 2 may occasionally be larger than the total number of 15-year-olds in Column 1 due to differing

data sources.

StatLink =M™ https://doi.org/10.1787/888934028862
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Table A2.1 441 PISA target populations and samples

Coverage indices

Partners

Albania

Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam

Population and sample information

Weighted Weighted
number Number number
of participating | of excluded of excluded

students students students
(8) (9) (10)
27963 0 0
566 486 118 4083
20271 0 0
78333 31 462
28 843 24 106
2036 861 4 8180
6899 53 53
992302 34 1452
47 851 80 685
45475 39 249
35462 135 637
7639 201 351
140 330 0 0
38489 26 180
51101 0 0
3768508 0 0
114901 44 550
212229 300 3624
25739 26 132
53726 8
3799 0 0
388638 37 2419
3925 56 56
28252 35 207
7087 4 12
386408 4 220
17820 18 85
38540 24 106
424 586 20 1360
1400 584 10 2039
15228 192 192
148 098 24 930
1257388 96 14 905
354013 1 53
61895 42 409
44058 35 232
226 698 38 1297
575713 17 1002
304 855 34 1704
54403 166 331
39746 25 164
926 260 0 0

Within-school
exclusion rate
(%)
(11)
0.00
0.72
0.00
0.59
0.36
0.40
0.76
0.15
141
0.54
1.76
4.40
0.00
0.46
0.00
0.00
0.48
1.68
0.51
0.02
0.00
0.62
141
0.73
0.18
0.06
0.48
0.27
0.32
0.15
1.25
0.62
117
0.01
0.66
0.52
0.57
0.17
0.56
0.60
0.41
0.00

Overall
exclusion rate
(%)
(12)
0.00
1.54
2.00
2.32
1.1
2.90
0.76
3.17
2.15
0.54
3.08
599
1.86
2.89
1.25
0.1
0.54
5.87
0.83
2.19
0.36
138
2.31
0.99
0.71
2.05
2.05
1.24
2.48
2.64
2.72
332
4.72
239
2.41
1.74
1.39
1.61
3.15
2.03
0.41
0.49

Coverage Index 1:
Coverage of
national desired
population
(13)
1.000
0.985
0.980
0.977
0.989
0.971
0.992
0.968
0.978
0.995
0.969
0.940
0.981
0.971
0.987
0.999
0.995
0.941
0.992
0.978
0.996
0.986
0.977
0.990
0.993
0.980
0.979
0.988
0.975
0.974
0.973
0.967
0.953
0.976
0.976
0.983
0.986
0.984
0.969
0.980
0.996
0.995

Coverage Index 2:
Coverage of
national enrolled
population
(14)
1.000
0.985
0.980
0.977
0.989
0.971
0.992
0.968
0.978
0.995
0.969
0.939
0.981
0.971
0.987
0.999
0.995
0.941
0.992
0.978
0.996
0.986
0.977
0.990
0.993
0.980
0.979
0.988
0.975
0.950
0.973
0.967
0.953
0.902
0.976
0.983
0.986
0.984
0.965
0.979
0.996
0.995

Coverage Index 3:

Coverage of
15-year-old
population

(15)
0.757
0.806
0.463
0.876
0.823
0.650
0.974
0.812
0.720
0.628
0.891
0.922
0.730
0.826
0.984
0.849
0.540
0.920
0.844
0.867
0.883
0.723
0.972
0.951
0.947
0.643
0.947
0.535
0.731
0.679
0.923
0.726
0.936
0.845
0.885
0.953
0.921
0.724
0.867
0.918
0.780
0.695

Notes: For a full explanation of the details in this table please refer to the PISA 2018 Technical Report (OECD, forthcomingyyy).

The figure for total national population of 15-year-olds enrolled in Column 2 may occasionally be larger than the total number of 15-year-olds in Column 1 due to differing

data sources.

StatLink S https://doi.org/10.1787/888934028862
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Table LA2.2[174) Change in the enrolment of 15-year-olds in grade 7 and above (PISA 2003 through PISA 2018)

PISA 2018 PISA 2015 PISA 2012

E % (_C“ s E g r_CB = E % r_cB =

E2| 33 |« B2 E2| 33 |« B2 E2| 53 | B2

Sy | 528 | €2 322 Bg |Esf | g2 22| Bs | EgE g2 z:2:

3% | 282 ZE |S5s| 3% | 2ER| 2E |Sss| 3% | 2ER| EE |s3s

8% | 828 ££ Fop 2% 2328 ¢ Pz 2% 22E £ (Eo:

2 | 325 g2 g2 s? 525 | 98 |E 2| 2 | mR5| 2R Bz

2% 26 s =5 S ow 2% L5 =5 S ow 2% 25 =5 S ow
8 Australia 288195 | 284687 | 257779 0.89 282888 | 282547 | 256329 0.91 291967 | 288159 | 250779 0.86
3 Austria 84 473 80 108 75077 0.89 88013 82683 73379 0.83 93537 89073 82242 0.88
Belgium 126 031 122 808 118 025 0.94 123630 121954 | 114902 0.93 123 469 121493 | 117912 0.95
Canada 388 205 400 139 335197 0.86 396 966 381660 331546 0.84 417 873 | 409 453 348 070 0.83
Chile 239492 | 215580 | 213832 0.89 255440 | 245947 | 203782 0.80 274803 | 252733 | 229199 0.83
Colombia 856 081 645 339 529976 0.62 760919 674079 567 848 0.75 889 729 620422 560 805 0.63
Czech Republic 92013 90 835 87 808 0.95 90 391 90 076 84519 0.94 96 946 93214 82101 0.85
Denmark 68313 67414 59967 0.88 68174 67 466 60 655 0.89 72310 70 854 65 642 0.91
Estonia 12 257 12120 11414 0.93 11676 11 491 10 834 0.93 12 649 12 438 11634 0.92
Finland 58 325 57 552 56172 0.96 58 526 58 955 56 934 0.97 62523 62 195 60 047 0.96
France 828196 | 798480 | 756477 0.91 807867 | 778679 | 734944 0.91 792983 | 755447 | 701399 0.88
Germany 739792 | 739792 | 734915 0.99 774149 | 774149 | 743969 0.96 798136 | 798136 | 756907 0.95
Greece 102868 | 100203 95370 0.93 105530 | 105253 96 157 0.91 110 521 105 096 96 640 0.87
Hungary 96 838 91297 86 754 0.90 94 515 90 065 84 644 0.90 111 761 108 816 91179 0.82
Iceland 4232 4177 3875 0.92 4250 4195 3966 0.93 4505 4491 4169 0.93
Ireland 61999 61188 59 639 0.96 61234 59811 59082 0.96 59 296 57979 54010 0.91
Israel 136 848 128 419 110 645 0.81 124 852 118 997 117 031 0.94 118 953 113278 107 745 0.91
Italy 616 185 544 279 521223 0.85 616 761 567268 | 495093 0.80 605 490 566 973 521288 0.86
Japan 1186849 | 1159226 | 1078921 0.91 1201615 1175907 | 1138 349 0.95 1241786 | 1214756 | 1128179 0.91
Korea 517040 | 517040 | 455544 0.88 620687 | 619950 | 569 106 0.92 687104 | 672101 603 632 0.88
Latvia 17977 17 677 15932 0.89 17 255 16 955 15320 0.89 18 789 18 389 16 054 0.85
Lithuania 27 075 25998 24 453 0.90 33163 32097 29915 0.90 38524 35567 33042 0.86
Luxembourg 6291 5952 5478 0.87 6327 6053 5540 0.88 6187 6082 5523 0.85
Mexico 223175111697 100 | 1480904 0.66 2257399 | 1401247 | 1392995 0.62 2114745 11472875 1326025 0.63
Netherlands 208 704 | 204753 190 281 0.91 203234 | 200976 | 191817 0.94 194000 | 193190 | 196262 1.01
New Zealand 59 700 58 131 53000 0.89 60 162 57 448 54 274 0.90 60 940 59118 53414 0.88
Norway 60 968 60 794 55 566 0.91 63 642 63 491 58 083 0.91 64917 64777 59432 0.92
Poland 354020 | 331850| 318724 0.90 380366 | 361600| 345709 0.91 425597 | 410700 | 379275 0.89
Portugal 112977 110732 98 628 0.87 110939 101 107 97 214 0.88 108 728 127 537 96 034 0.88
Slovak Republic 51526 50 100 44 418 0.86 55674 55203 49 654 0.89 59723 59 367 54 486 0.91
Slovenia 17 501 18 236 17 138 0.98 18 078 17 689 16773 0.93 19471 18935 18 303 0.94
Spain 454168 | 436560 | 416703 0.92 440084 | 414276 399935 091 4234441 404374 | 374266 0.88
Sweden 108 622 107 824 93129 0.86 97 749 97 210 91 491 0.94 102 087 102 027 94 988 0.93
Switzerland 80590 78 059 71683 0.89 85 495 83 655 82223 0.96 87 200 85239 79679 0.91
Turkey 1218693 (1038993 | 884971 0.73 1324089 | 1100074 | 925366 0.70 1266638| 965736 | 866681 0.68
United Kingdom 703 991 697 603 | 597240 0.85 747593 | 746328 | 627703 0.84 738 066 | 745581 688 236 0.93
United States 4133719 | 4058 637 | 3559 045 0.86 4220325 3992053 | 3524497 0.84 3985714 | 4074457 | 3536 153 0.89

Notes: Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.

For Albania, Brazil, Chile, Jordan, the Netherlands, Romania, Uruguay and Viet Nam, estimates of the total population of 15-year-olds across years have been updated to align
data sources with those used in 2018. Therefore, the estimates reported in this table do not match those that appear in previous PISA reports

For Mexico, in 2015, the total population of 15-year-olds enrolled in grade 7 or above is an estimate of the target population size of the sample frame from which the 15-year-old
students were selected for the PISA test. At the time Mexico provided the information to PISA, the official figure for this population was 1 573 952.
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Table .A2.2 241 Change in the enrolment of 15-year-olds in grade 7 and above (PISA 2003 through PISA 2018)

PISA 2018 PISA 2015 PISA 2012

ki g =. Z £ = Z g | E.

Se| 43 |4 82 Se| 43 |4 82 Se| 43 |4 82
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52 525 PE g:22| 32 |§2f| PR 22 o mfE| g3 gel

25 26 .s =5 S oL 25 26 .s =5 S oL 25 26 .s =5 S coe
g Albania 36 955 30160 27963 | 0.76 45667 45163 40896 0.90 55099 50157 42 466 0.77
£ Argentina 702783 | 678151 | 566486| 0.81 718635 | 578308| 394917 0.55 684879 | 637603 | 545942 0.80
& Baku (Azerbaijan) 43798 22672 20271 0.46 m m m m m m m m
Belarus 89 440 82580 78333 0.88 m m m m m m m m
Bosnia and Herzegovina 35056 32313 28843 0.82 m m m m m m m m
Brazil 3132463 12980084 | 2036861 0.65 3379467 |2853388|2425961 0.72  |3520371 2786064 | 2470804 0.70
Brunei Darussalam 7081 7384 6899 | 097 m m m m m m m m
B-S-J-Z (China) 1221746 11097296 | 992302 0.81 m m m m m m m m
Bulgaria 66499 51674 47 851 0.72 66601 59397 53 685 0.81 70188 59 684 54 255 0.77
Costa Rica 72 444 58789 45475 0.63 81773 66524 51897 0.63 81489 64326 40384 0.50
Croatia 39812 30534 35462 | 0.89 45031 35920 40 899 091 48155 46 550 45502 0.94
Cyprus 8285 8285 7639| 092 9255 9255 8785 0.95 9956 9956 9650 0.97
Dominican Republic 192198 | 148033 | 140330| 0.73 193153 | 139555| 132300 0.68 m m m m
Georgia 46 605 41750 38489 | 0.83 48695 43197 38334 0.79 m m m m
Hong Kong (China) 51935 51328 51101 0.98 65100 61630 57 662 0.89 84200 77 864 70 636 0.84
Indonesia 4439086 3684980 (3768508 | 0.85 |4534216(3182816 (3092773 0.68 |4174217 |3599 844 |2 645155 0.63
Jordan 212777 132291 | 114901 0.54 196734 121729 | 108 669 0.55 153293 | 125333 | 111098 0.72
Kazakhstan 230646 | 230018 | 212229 | 092 211407 | 209555 | 192909 091 258716 | 247048 | 208411 0.81
Kosovo 30494 27288 25739 | 084 31546 28229 22333 0.71 m m m m
Lebanon 61979 59 687 53726 0.87 64044 62 281 42331 0.66 m m m m
Macao (China) 4300 3845 3799 | 0.88 5100 4417 4507 0.88 6600 5416 5366 0.81
Malaysia 537800 | 455358 | 388638 | 0.72 540000 | 448838 | 412524 0.76 544302 | 457999 | 432080 0.79
Malta 4039 4056 3925| 097 4397 4406 4296 0.98 m m m m
Moldova 29716 29 467 28252 | 095 31576 30601 29341 0.93 m m m m
Montenegro 7484 7432 7087 | 0.95 7524 7506 6777 0.90 8600 8600 7714 0.90
Morocco 601250 | 415806 | 386408 0.64 m m m m m m m m
North Macedonia 18812 18812 17820 0.95 16719 16717 15847 0.95 m m m m
Panama 72 084 60 057 38 540 0.53 m m m m m m m m
Peru 580690 | 484352 | 424586 0.73 580371 | 478229 | 431738 0.74 584294 | 508969 | 419945 0.72
Philippines 2063564 | 1734997 | 1400584 0.68 m m m m m m m m
Qatar 16 492 16 408 15228 0.92 13871 13850 12951 0.93 11667 11532 11003 0.94
Romania 203940 | 171685| 148098 | 0.73 218846 | 176334| 164216 0.75 212694 | 146243 | 140915 0.66
Russia 1343738 1339706 | 1257388 | 094 |1176473|1172943 |1 120932 095 | 1272632 1268814 |1172539 0.92
Saudi Arabia 418788 | 406768 | 354013 0.85 m m m m m m m m
Serbia 69972 66729 61895 | 0.88 m m m m 85121 75 870 67934 0.80
Singapore 46 229 45178 44058 | 0.95 48218 47050 46 224 0.96 53637 52163 51088 0.95
Chinese Taipei 246260 | 240241 | 226698 0.92 m m m m m m m m
Thailand 795130 | 696833 | 575713| 0.72 895513 | 756917 | 634795 0.71 982080 | 784897 | 703012 0.72
Ukraine 351424 | 321833 | 304855 0.87 m m m m m m m m
United Arab Emirates 59275 59203 54403 092 51687 51518 46950 091 48 824 48 446 40612 0.83
Uruguay 50 965 46768 39746 | 0.78 53533 43 865 38287 0.72 54 638 46 442 39771 0.73
Viet Nam 1332000 1251842 | 926260 | 0.70 |1340000 |1032599| 874859 0.65 1393000 |1091462| 956517 0.69

Notes: Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.

For Albania, Brazil, Chile, Jordan, the Netherlands, Romania, Uruguay and Viet Nam, estimates of the total population of 15-year-olds across years have been updated to align

data sources with those used in 2018. Therefore, the estimates reported in this table do not match those that appear in previous PISA reports.

For Mexico, in 2015, the total population of 15-year-olds enrolled in grade 7 or above is an estimate of the target population size of the sample frame from which the 15-year-old
students were selected for the PISA test. At the time Mexico provided the information to PISA, the official figure for this population was 1 573 952.
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Table A2.2[3/41 Change in the enrolment of 15-year-olds in grade 7 and above (PISA 2003 through PISA 2018)

PISA 2009 PISA 2006 PISA 2003
E g2 = 3 g2 = 3 g =
se | .5 |, 25 2o | 5|28 2o | 5|28
§y | E2%| 2 |32 Bs B85 | f2 3es| Bz E8% | £ |3::
Riar) ®oS5 2% c S ki) ®oS5 2% S Rcirs} ®oS5 2% c LS
25 | 25~ | TS |2 22| 25 | 25T | T8 | 22| 25 | 25T | TS |L 22
82 | 828 | £ |@ 35| 8% | 828 | £€ |5 | 8% | 828 ££ | ¥ S
EL | E25| 28 €225 T2 |Efs5| 22 |££% ER | E2s5| P2 ge2
85 |Bfss| 25 |[8S¢| Bs | Es=s| £5 |88%| B85 |Ess| 25 |88
8 Australia 286334 | 269669 | 240851| 084 | 270115| 256754 234940| 087 | 268164 250635| 235591 | 0.88
O Austria 99818| 94192| 87326 087 97337| 92149| 89925 092 94515| 89049 | 85931 091
Belgium 126377| 126335| 119140| 094 | 124943| 124557 | 123161 099 120802 | 118185| 111831| 093
Canada 430791 | 426590 | 360 286 0.84 426967 | 428876| 370879 0.87 398865 | 399265| 330436 0.83
Chile 290056 | 265542 | 247270| 085 | 297085| 255459 | 233526| 0.79 m m ml m
Colombia 893057 | 582640 | 522388 0.58 897477 | 543630 | 537262 0.60 m m m m
Czech Republic 122027 | 116153 | 113951 0.93 127748 | 124764 | 128827 1.01 130679 | 126348 | 121183 0.93
Denmark 70522 | 68897| 60855 0.86 66989 | 65984 | 57013| 085 59156 | 58188 | 51741 087
Estonia 14248 | 14106| 12978| 091 19871| 19623| 18662| 094 m m ml m
Finland 66 198 66 198 61463 0.93 66 232 66 232 61387 0.93 61107 61107 57 883 0.95
France 749808 | 732825| 677620| 0.90 809375 | 809375 | 739428 | 091 809053 | 808276 | 734579| 091
Germany 852044 | 852044 | 766993 | 090 | 951535|1062920| 903512| 095 | 951800 916869 | 884358 | 093
Greece 102229 | 105664 93088| 091 107505 | 110663 | 96412 | 090 111286 | 108314| 105131 | 094
Hungary 121155 | 118387 | 105611 0.87 124444 | 120061 106 010 0.85 129138 | 123762 | 107044 0.83
Iceland 4738 4738 4410 0.93 4820 4777 4624 0.96 4168 4112 3928 0.94
Ireland 56635 55464 | 52794| 093 58667 | 57648 | 55114 094 61535| 58997| 54850| 0.89
Israel 122701 | 112254| 103184| 084 | 122626| 109370 | 93347| 076 m m m| m
Italy 586904 | 573542 | 506733 0.86 578131 639 971 520 055 0.90 561304 | 574611 481 521 0.86
Japan 1211642 1189263 | 1113403 0.92 1246207 | 1222171 {1 113701 0.89 1365471 | 1328498 | 1240054 0.91
Korea 717164 | 700226 | 630030| 088 | 660812 | 627868 | 576669 | 087 | 606722 | 606370 | 533504 | 0.88
Latvia 28749 | 28149| 23362| 081 34277| 33659| 29232| 085 37544 | 37138 33643| 090
Lithuania 51822 43967 40530 0.78 53931 51808 50329 0.93 m m m m
Luxembourg 5864| 5623| 5124| 087 4595 |  4595| 4733| 1.03 4204| 4204| 4080| 097
Mexico 2151771 1425397 | 1305461 | 061 |2200916|1383364 |1190420 | 054 |2192452 1273163 |1071650 | 049
Netherlands 199000 | 198334 | 183546| 092 197046 | 193769 | 189576 | 096 194216 | 194216 | 184943 | 095
New Zealand 63 460 60 083 55129 0.87 63 800 59 341 53398 0.84 55 440 53293 48 638 0.88
Norway 63352 | 62948 | 57367| 091 61708 | 61449 | 59884| 097 56060 | 55648 | 52816| 0.94
Poland 482500 | 473700 | 448866| 093 549000 | 546000| 515993| 094 | 589506 569294| 534900 | 0.1
Portugal 115669 | 107 583 96 820 0.84 115426 | 100816 90079 0.78 109 149 99216 96 857 0.89
Slovak Republic 72 826 72 454 69 274 0.95 79989 78 427 76 201 0.95 84242 81945 77 067 0.91
Slovenia 20314| 19571| 18773| 092 23431| 23018| 20595 0388 m m ml m
Spain 433224| 425336 | 387054| 089 | 439415| 436885| 381686 087 | 454064 | 418005| 344372| 076
Sweden 121486 | 121216 | 113054 0.93 129734 | 127036 | 126393 0.97 109482 | 112258 | 107104 0.98
Switzerland 90623 89423 80839 0.89 87 766 86 108 89651 1.02 83247 81020 86491 1.04
Turkey 1336842 | 859172 | 757298| 057 |1423514| 800968 | 665477| 047 |1351492| 725030 | 481279| 036
United Kingdom 786626 | 786825 | 683380 087 | 779076| 767248| 732004| 094 | 768180 736785| 698579 | 0.91
United States 4103738 | 4210475 | 3373264 0.82 4192939 | 4192939 | 3578 040 0.85 3979116 13979 116 |3 147 089 0.79

Notes: Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.

For Albania, Brazil, Chile, Jordan, the Netherlands, Romania, Uruguay and Viet Nam, estimates of the total population of 15-year-olds across years have been updated to align
data sources with those used in 2018. Therefore, the estimates reported in this table do not match those that appear in previous PISA reports.

For Mexico, in 2015, the total population of 15-year-olds enrolled in grade 7 or above is an estimate of the target population size of the sample frame from which the 15-year-old
students were selected for the PISA test. At the time Mexico provided the information to PISA, the official figure for this population was 1 573 952.
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Table A2.2 441 Change in the enrolment of 15-year-olds in grade 7 and above (PISA 2003 through PISA 2018)

PISA 2009 PISA 2006 PISA 2003
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25 26 .s =5 S oL 25 26 .s =5 S oL 25 26 .s =5 S oL
g Albania 55587 42767 34134 0.61 m m m m m m m m
£ Argentina 688434 | 636713| 472106 0.69 662686 | 579222 | 523048 0.79 m m m m
& Baku (Azerbaijan) m m m m m m m m m m m m
Belarus m m m m m m m m m m m m
Bosnia and Herzegovina m m m m m m m m m m m m
Brazil 3434101 | 2654489 | 2080 159 0.61 3439795 2374044 | 1875461 0.55 3560650 2359854 | 1952253 0.55
Brunei Darussalam m m m m m m m m m m m m
B-S-J-Z (China) m m m m m m m m m m m m
Bulgaria 80 226 70 688 57 833 0.72 89751 838071 74326 0.83 m m m m
Costa Rica 80523 63603 42954 0.53 m m m m m m m m
Croatia 48 491 46 256 43 065 0.89 54 500 51318 46 523 0.85 m m m m
Cyprus m m m m m m m m m m m m
Dominican Republic m m m m m m m m m m m m
Georgia 56 070 51351 42 641 0.76 m m m m m m m m
Hong Kong (China) 85000 78 224 75548 0.89 77398 75542 75145 0.97 75000 72 631 72484 0.97
Indonesia 4267801 (3158173 2259118 0.53 4238600 (3119393 |2248313 0.53 4281895 (3113548 | 1971476 0.46
Jordan 133953 | 107254 | 104056 0.78 122354 | 126708 90 267 0.74 m m m m
Kazakhstan 281659 | 263206 | 250657 0.89 m m m m m m m m
Kosovo m m m m m m m m m m m m
Lebanon m m m m m m m m m m m m
Macao (China) 7500 5969 5978 0.80 m m m m 8318 6939 6546 0.79
Malaysia 539295 | 492758 | 421448 0.78 m m m m m m m m
Malta 5152 4930 4807 0.93 m m m m m m m m
Moldova 47873 44069 43195 0.90 m m m m m m m m
Montenegro 8500 8493 7728 0.91 9190 8973 7734 0.84 m m m m
Morocco m m m m m m m m m m m m
North Macedonia m m m m m m m m m m m m
Panama 57919 43623 30510 0.53 m m m m m m m m
Peru 585567 | 491514 | 427607 0.73 m m m m m m m m
Philippines m m m m m m m m m m m m
Qatar 10974 10 665 9806 0.89 8053 7 865 7271 0.90 m m m m
Romania 220264 | 152084 | 151130 0.69 312483 | 241890 | 223887 0.72 m m m m
Russia 1673085 | 1667460 | 1290 047 0.77 2243924 (2077231 | 1810856 081 2496216 | 2366285 |2 153373 0.86
Saudi Arabia m m m m m m m m m m m m
Serbia 85121 75128 70796 0.83 88584 80 692 73907 0.83 m m m m
Singapore 54982 54212 51874 0.94 m m m m m m m m
Chinese Taipei m m m m m m m m m m m m
Thailand 949891 | 763679 | 691916 0.73 895924 | 727860 | 644125 0.72 927070 | 778267 | 637076 0.69
Ukraine m m m m m m m m m m m m
United Arab Emirates 41564 40 447 38707 093 m m m m m m m m
Uruguay 53801 43281 33971 0.63 52119 40815 36011 0.69 53948 40023 33775 0.63
Viet Nam m m m m m m m m m m m m

Notes: Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+

For Albania, Brazil, Chile, Jordan, the Netherlands, Romania, Uruguay and Viet Nam, estimates of the total population of 15-year-olds across years have been updated to align

data sources with those used in 2018. Therefore, the estimates reported in this table do not match those that appear in previous PISA reports.

For Mexico, in 2015, the total population of 15-year-olds enrolled in grade 7 or above is an estimate of the target population size of the sample frame from which the 15-year-old

students were selected for the PISA test. At the time Mexico provided the information to PISA, the official figure for this population was 1 573 952.
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Table LA2.411/2] Exclusions

Student exclusions (unweighted) Student exclusions (weighted)

£ £ £ £ £ 2 £ £ £ 2
Sz | 52| § T |E.3 Sz | 82| % T |E.3
B= 23 & & ] 5= 23 ] 7] Bw S
£3 5 By f, Bug 23 5 gy @, Big
22 | 23 | 22 | 2§ |SE: 22 | 23 22 2§ ZE:
35 38| 35 33 32:%s 35| 38| 85 23 32:%s
°% | 22 | 25 | 5z |B5es °% %2 | 55| 5z |oses
3% | 3% | 28 | 35 |28%5 | umer | 3% | 35 | 3E | 35 |2EE% | fumer
(Code 1) | (Code2) | (Code3) | (Coded) | (Codeb5) students | (Code 1) | (Code2) | (Code3) | (Coded) | (Codeb5) students
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
S Australia 69 555 92 0 0 716 1054 7 895 1300 0 0 10249
O Austria 7 49 61 0 0 117 77 531 771 0 0 1379
Belgium 8 19 18 0 0 45 87 211 196 0 0 494
Canada 125 1040 316 0 0 1481 1611 | 11744 4141 0 0 17 496
Chile 6 58 4 0 0 68 173 1727 129 0 0 2029
Colombia 4 24 0 0 0 28 346 1466 0 0 0 1812
Czech Republic 1 0 0 0 0 1 1" 0 0 0 0 1
Denmark 15 179 88 162 0 444 98 1453 427 1032 0 3009
Estonia 3 85 8 0 96 8 174 13 0 0 195
Finland 6 100 22 17 12 157 55 966 204 155 m 1491
France 8 28 20 0 56 776 3397 2471 0 6644
Germany 2 18 22 0 42 199 1859 2789 0 4847
Greece 2 39 1" 0 52 29 590 179 0 798
Hungary 5 20 4 46 0 75 77 432 67 777 0 1353
Iceland 5 133 61 10 0 209 5 135 62 10 0 212
Ireland 39 90 45 83 0 257 367 831 420 752 0 2370
Israel 25 87 40 0 0 152 406 1382 611 0 0 2399
Italy 0 0 0 93 0 93 0 0 0 3219 0 3219
Japan 0 0 0 0 0 0 0 0 0 0 0
Korea 5 1 1 0 0 302 74 2 0 0 378
Latvia 2 20 1 0 0 23 5 54 2 0 0 62
Lithuania 4 91 0 0 0 95 16 344 0 0 0 360
Luxembourg 5 233 77 0 0 315 5 233 77 0 0 315
Mexico 13 28 3 0 0 44 2609 7301 1547 0 0 11457
Netherlands 7 58 9 4 0 78 236 1813 224 134 0 2407
New Zealand 42 279 119 0 3 443 278 1905 812 0 21 3016
Norway 17 327 108 0 0 452 147 2814 944 0 0 3906
Poland 21 87 8 0 0 116 964 4190 481 0 0 5635
Portugal 10 139 9 0 0 158 126 1551 73 0 0 1749
Slovak Republic 1 8 0 3 0 12 5 50 0 18 0 72
Slovenia 13 36 75 0 0 124 20 85 193 0 0 298
Spain 39 481 227 0 0 747 423 5400 3128 0 0 8951
Sweden 0 0 0 681 0 681 0 0 0 10163 0 10163
Switzerland 8 71 73 0 0 152 86 813 1056 0 0 1955
Turkey 10 46 39 0 95 1248 6389 5825 0 0 13 463
United Kingdom 75 573 40 0 688 2448 16592 1522 0 0 20562
United States 38 106 39 1" 0 194 25164 | 62555 |[24972 6367 0 119 057

Note: For a full explanation of other details in this table please refer to the PISA 2018 Technical Report (OECD, forthcomingyy).
Exclusion codes:
Code 1: Functional disability — student has a moderate to severe permanent physical disability.
Code 2: Intellectual disability - student has a mental or emotional disability and has either been tested as cognitively delayed or is considered in the professional opinion
of qualified staff to be cognitively delayed.
Code 3: Limited assessment language proficiency - student is not a native speaker of any of the languages of the assessment in the country and has been resident in
the country for less than one year.
Code 4: Other reasons defined by the national centres and approved by the international centre.
Code 5: No materials available in the language of instruction.
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Table 1LA2.412/21 Exclusions

The PISA target population, the PISA samples and the definition of schools Annex A2

Student exclusions (unweighted)
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Albania

Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
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Hong Kong (China)
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Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam

2 2 £ £ £
Sz | €2 | % T .3
33 33 %y 3 |3is
S5 5T 85 Sg 3:s
ST S S S 2 S g S ol
35 | 35 | &2 3§ |32¢8s8
o5 o3 o o o bt ooy k]
85 | 82 | 33 | 32 |3%35%
Es Es EC ES | ESG®=E
2% | 2§ | 28 | 28 |223%
(Code 1) | (Code2) | (Code3) | (Code4) (Code 5)

(1) (2) 3) (4) )

0 0 0 0 0
21 96 1 0 0

0 0 0 0 0
30 1 0 0 0

8 16 0 0 0

4 36 1 0 0

9 44 0 0 0

2 24 8 0 0

4 76 0 0 0
22 12 5 0 0

7 84 4 0 40
17 143 41 0 0

0 0 0 0 0

6 20 0 0 0

0 0 0 0 0

0 0 0 0 0
25 17 2 0 0
132 157 (N 0 0

0 14 0 0 12

0 1 0 0 0

0 0 0 0 0
15 22 0 0 0

6 43 2 0 0

4 29 2 0 0

0 4 0 0 0

4 0 0 0 0

2 3 0 0 13

5 18 1 0 0
1 9 0 0 0

2 8 0 0 0
30 150 12 0 0

2 19 3 0 0
14 81 1 0 0

0 1 0 0 0

8 11 2 0 21

4 22 9 0 0

9 28 1 0 0

1 16 0 0 0
28 6 0 0 0
16 124 26 0 0

4 20 1 0 0

0 0 0 0 0

Total
number
of excluded
students

(6)

Student exclusions (weighted)

£ £ £ £ £
Sz | €2 | 3 T .3
2= %3 & & ]
g8 2 E% %, iif
ek s 22| o5 |gEe
35 | 3§ | 32| &8 (3288
ISk © = S o ° = S o't
55 | 32 | 3% | 3Z 38ig
Es  Es£ | Eg | E2 |Eg=s
== == =Z o =L Zaomo
(Code 1) | (Code2) | (Code3) | (Coded) | (Code5)
) (8) 9) (10) (11)
0 0 0 0 0
871 3199 13 0 0
0 0 0 0 0
449 13 0 0 0
29 77 0 0 0
693 7100 386 0 0
9 44 0 0 0
49 1194 209 0 0
31 653 0 0 0
139 78 31 0 0
33 397 24 0 182
25 250 77 0 0
0 0 0 0 0
46 134 0 0 0
0 0 0 0 0
0 0 0 0 0
322 204 23 0 0
1673 1617 334 0 0
0 53 0 0 79
0 8 0 0 0
0 0 0 0 0
968 1451 0 0 0
6 43 2 0 0
25 164 18 0 0
0 12 0 0 0
220 0 0 0 0
4 8 0 0 73
12 91 3 0 0
756 603 0 0 0
376 1663 0 0 0
30 150 12 0 0
58 700 172 0 0
2126 | 12620 159 0 0
0 53 0 0 0
71 148 16 0 174
25 145 62 0 0
320 957 20 0 0
75 927 0 0 0
1389 315 0 0 0
26 256 49 0 0
29 131 5 0 0
0 0 0 0 0

Total
number
of excluded
students

()
0
4083
0
462
106
8180

1452
685
249
637
351

180

550
3624
132

2419

207
12
220

106
1360
2039

192

930

14905

409
232
1297
1002
1704
331
164

Note: For a full explanation of other details in this table please refer to the PISA 2018 Technical Report (OECD, forthcoming ).

Exclusion codes:

Code 1: Functional disability - student has a moderate to severe permanent physical disability

Code 2: Intellectual disability - student has a mental or emational disability and has either been tested as cognitively delayed or is considered in the professional opinion

of qualified staff to be cognitively delayed.

Code 3: Limited assessment language proficiency - student is not a native speaker of any of the languages of the assessment in the country and has been resident in

the country for less than one year.

Code 4: Other reasons defined by the national centres and approved by the international centre.

Code 5: No materials available in the language of instruction.
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Annex A2 The PISA target population, the PISA samples and the definition of schools

Table LA2.6[1/21 Response rates

Final sample - students within schools

Initial sample - before school replacemen Final sample - r school replacemen
tial sample - before school replacement al sample - after school replacement after school replacement

=z |3 ) z |8 g —

2 g | 25 £l g | 25 £ 8 - g

S 25 8E_ . | % 25 8E_ |2 | f5 | - gL 5

2 Z3 |Zif|g g8 8% fs Z:% g |gERE : | 3T | f Bz

25| 53 | 32| 8% 2§ 33 323 |E E%|z% £ | £z E | B3

85| E5 | E83 8- 55|88 E: |58 5o 58|88 3 83 | 3. 8%

238 23 2ox |[Z8 o288 23 29w | ZB|S2 B8] 2 25 L2825

E8 T2 |38 |S5 S2|g8| B2 |gE¥ |25 c2|g® 5§ | 23 | s cts

g £8 | 585 |2¢ |28 5| 58 | 555 |2¢| 28|55 £5 | 28 | £¢| £%

29 29 235 | EE|EL |28 29 255 | EE|EL |28 €-c E & E 2 E &2

=38 =9 | =£2 |23 |22|=8| =% |=£2 |23 |22 |=8| 22 28 | 23| 28

(1) (2) (3) (4) (5) (6) 7) (8) 9) (100 (1) (12) ()] (14) (D)
8 Australia 95| 264304 | 278765 734 779 96| 267078 | 278765 740 779 | 85 210665 | 247433 | 14081 | 16 756
3 Austria 100 78872 78 946 291 293 | 100 78872 78 946 291 293| 93 69 426 75019 | 6802 | 7555
Belgium 87 103 631 119 744 256 308 95 113 259 119719 285 308 | 91 101504 | 111421 | 8431 | 9271
Canada 86| 328935| 383699 782 914 89| 339896 | 383738 804 | 914| 84 251025 | 29873722440 26 252
Chile 90| 190060 | 210669 224 | 258 | 100 | 209953 | 210666 255 258 | 93 197940 | 212625| 7601 | 8156
Colombia 95| 596406| 629729 238 250 97| 610211 629 088 244 250 93 475820 | 512614 | 7480 | 8036
Czech Republic 99 86 650 87 689 330 334 99 86 650 87 689 330 334| 92 79903 86943 | 6996 | 7628
Denmark 88 52392 59 459 328 371 93 55170 59109 344 | 371| 86 48 473 56078 | 7607 | 8891
Estonia 100 11 684 11684 | 231 231 | 100 11 684 11684 231 231 92 10532 11436 | 5316 | 5786
Finland 99 57 420 57710 213 214 100 57710 57710 214 214 93 52102 56124 | 5649 | 6084
France 98| 769117 | 784728 244 252 | 100| 783049 | 784728 250 252 | 93 698 721 754842 | 6295| 6817
Germany 96| 739666 | 773082 215 226 98| 759094 | 773040 221 226 90 652025 | 721258 | 5431| 6036
Greece 85 83158 97793 212 256 96 94 540 98 005 240 256 | 96 88019 91991 | 6371 | 6664
Hungary 98 89 754 91208 235 245 99 90 303 91208 236 245| 94 80693 85878 | 5129 | 5458
Iceland 98 4178 4282 140 160 98 4178 4282 140 160 | 87 3285 3791 | 3285| 3791
Ireland 100 63179 63179 157 157 100 63179 63179 157 157 | 86 51575 59639 | 5577 | 6445
Israel 95| 109810| 115015 164 1741 100 | 114896 | 115108 173 174 91 99978 | 110459 | 6614 | 7306
Italy 93| 505813 541 477 510 550 98 | 529552 541672 531 550 | 86 437219 | 506762 | 11679 | 13540
Japan 89| 9955771114316 175 196 93|1041540 (1114316 183 196 | 96 971454 11008286 | 6109 | 6338
Korea 100 | 514768 | 514768 188 188 | 100 | 514768 | 514768 188 188 | 97 443719 | 455544 | 6650| 6810
Latvia 82 14020 17 049 274 349 89 15219 17 021 308 349 | 89 12752 14282 5303 | 5923
Lithuania 100 25370 25 467 363 364 | 100 25370 25467 363 364 | 93 22614 24405| 6885 | 7421
Luxembourg 100 5796 5796 44 44| 100 5796 5796 44 44| 95 5230 5478 | 5230| 5478
Mexico 8911494409 | 1670484 268 302 9611599670 | 1670484 286 302| 96 | 1357446 (1412604 | 7299| 7612
Netherlands 61 118 705 194 486 106 175 87 169 033 194 397 150 175| 83 138134 | 165739 | 4668 | 5617
New Zealand 83 47 335 57 316 170 208 91 52 085 57 292 189 208 | 83 39801 48214 | 6128 | 7450
Norway 98 58 521 59 889 247 254 99 59128 59 889 250 254 | 91 50 009 54862 | 5802 | 6368
Poland 92| 302200| 329827 222 253 99| 325266 | 329756 239 253 | 86 267756 | 311300| 5603| 6540
Portugal 85 92797 | 108948 233 280 91 99760 | 109 168 255 280 76 68 659 90208 | 5690 | 7431
Slovak Republic 92 45799 49713 348 388 96 48 391 50 361 373 388 | 93 39730 42628 | 5947 | 6406
Slovenia 99 17 702 17 900 337 350 99 17 744 17 900 340 350 | 91 15 409 16994 | 6374 | 7021
Spain 99| 427230| 432969| 1079|1102 99| 427899 | 432969| 1082 | 1102| 90 368767 | 410820 |35849|39772
Sweden 99 101 591 102 873 218 227 99 102 075 102 873 219 227 | 86 79 604 92069 | 5487 | 6356
Switzerland 86 68579 79671 201 231 99 78 808 79213 228 231 94 67 261 71290| 5822 | 6157
Turkey 97| 947428 | 975317 181 186 | 100| 975317 | 975317 186 186 99 873992 | 884971| 6890 | 6980
United Kingdom 73| 496742 | 681510 399 538 87| 590558 | 682212 461 538 | 83 427944 | 514975] 13668 | 16443
United States 6512516631 | 3874298 136 215 7612960088 | 3873842 162 215| 85 [2301006(2713513| 4811 | 5686
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Table LA2.6 /2] Response rates
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Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
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Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam

The PISA target population, the PISA samples and the definition of schools Annex A2

Initial sample - before school replacement
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626740
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31025
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3830
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Final sample - after school replacement
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Final sample - students within schools

Weighted school participation rate
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Annex A2 The PISA target population, the PISA samples and the definition of schools

Table A2.81172] Percentage of students at each grade level

Australia
Austria
Belgium
Canada
Chile
Colombia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan

Korea

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

12th grade Information
7th grade 8th grade 9th grade 10th grade 11th grade and above unavailable
0.0 c 0.1 (0.0) 11.5 (0.4) 81.0 (0.5) 7.4 (0.4) 0.0 (0.0) 0.0 c
0.4 0.1 6.8 (0.4) 44.5 0.7) 48.1 (0.8) 0.2 (0.1) 0.0 C 0.0 C
03 (0.1) 6.1 (0.4) 26.7 (0.7) 63.3 (0.8) 13 (0.1) 0.0 C 23 (0.3)
0.3 (0.1) 1.0 0.2) 9.7 03) 87.7 0.3) 1.1 (0.1) 0.1 (0.0) 0.0 c
1.0 (0.2) 44 (0.5) 20.6 (0.7) 68.5 (0.9) 5.6 (0.3) 0.0 c 0.0 C
44 (0.4) 1.3 (0.5) 2238 (0.6) 43.0 0.8) 18.5 0.7) 0.0 c 0.0 c
0.6 (0.2) 33 (0.4) 485 (1.2) 475 (1.3) 0.0 c 0.0 c 0.0 c
0.1 (0.0) 16.3 (0.5) 81.7 (0.5) 1.7 0.3) 0.0 C 0.1 0.1) 0.0 C
04 (0.1) 21.8 (0.6) 76.4 (0.6) 13 (0.2) 0.0 (0.0) 0.0 c 0.0 c
03 0.1 13.9 (0.4) 856 (0.5 0.2 (0.1) 0.0 c 0.0 c 0.0 c
0.0 (0.0) 0.5 (0.1) 16.9 (0.6) 79.2 (0.6) 32 (0.2) 0.1 (0.0) 0.0 c
0.4 0.1 8.1 (0.4) 46.4 (1.0) 44.0 (1.1 1.1 (0.3) 0.0 (0.0) 0.0 C
0.1 (0.0) 0.7 (0.2) 37 (0.5) 95.5 (0.6) 0.0 c 0.0 C 0.0 c
1.7 (0.3) 83 (0.5) 711 0.7) 18.9 (0.6) 0.0 (0.0) 0.0 c 0.0 c
0.0 c 0.0 C 0.0 c 99.2 (0.1) 0.8 (0.1) 0.0 c 0.0 C
0.0 (0.0) 2.0 (0.2) 61.6 0.7) 279 (0.9) 85 (0.7) 0.0 c 0.0 c
0.0 (0.0) 0.1 (0.1) 16.7 (0.9) 824 (0.9) 0.7 (0.2) 0.0 (0.0) 0.0 c
0.0 c 10 (0.2 135 (0.5) 778 (0.5) 7.7 (0.3) 0.0 c 0.0 c
0.0 c 0.0 @ 0.0 c |100.0 C 0.0 c 0.0 c 0.0 @
0.0 c 0.0 c 16.1 (0.7) 83.8 0.7) 0.1 (0.0) 0.0 c 0.0 c
0.7 (0.1) 9.8 (0.5) 86.0 (0.5) 25 (0.2) 0.0 (0.0) 0.0 c 1.1 (0.2)
0.1 0.1) 24 (02) 90.2 (0.5) 73 (0.4) 0.0 c 0.0 c 0.0 c
0.3 (0.1) 10.0 (0.1) 433 (0.1) 403 (0.1) 1.1 (0.1) 0.0 C 0.0 c
0.9 0.2) 2.9 (0.4) 17.6 (1.1) 77.8 (1.0) 0.6 (0.1 0.1 (0.1) 0.0 C
0.1 (0.0) 2.6 (0.3) 36.8 0.8) 59.3 (0.8) 1.2 0.2) 0.0 (0.0) 0.0 c
0.0 c 0.0 c 0.1 (0.0) 6.6 (0.5) 89.0 (0.4) 4.2 (0.2) 0.0 c
0.0 c 0.0 c 03 (0.1) 99.3 (0.3) 0.4 (0.2) 0.0 c 0.0 c
0.3 0.1) 3.1 0.3) 95.1 (0.5) 14 (0.4) 0.0 C 0.0 C 0.0 C
24 (0.2) 7.2 (0.4) 17.2 (0.9) 574 (1.3) 0.2 (0.1) 0.0 c 15.7 (1.5)
1.9 (0.2) 43 (0.4) 40.8 (1.1) 51.3 (1.0) 1.7 (0.5 0.0 c 0.0 c
03 (0.0) 0.7 (0.2) 6.2 (0.4) 924 (0.4) 0.4 (0.1) 0.0 C 0.0 c
0.0 (0.0 59 0.2) 241 0.4 69.9 (0.5) 0.1 (0.0 0.0 C 0.0 C
0.0 c 2.1 (0.3) 9.3 (0.6) 16 (0.5) 0.0 c 0.0 c 0.0 c
0.5 (0.1) 10.2 (0.6) 60.8 (1.4) 27.8 (1.4) 0.7 (0.3) 0.0 (0.0) 0.0 C
0.1 (0.1) 0.4 (0.2) 17.7 (1.1) 78.8 (1.1) 29 (0.3) 0.1 (0.0) 0.0 C
0.0 C 0.0 C 0.0 (0.0) 1.0 (0.6) 93.4 (0.6) 5.6 0.2) 0.0 C
0.0 c 0.1 0.1 75 (0.5) 736 (0.8) 18.7 0.7) 0.1 0.1) 0.0 c

Note: The large number of students with missing grade-level information in Ukraine can be attributed to missing data from students in the first and second year of vocational
colleges. Most of these 15-year-old students would have been in the first year of vocational college, which is equivalent to grade 10.
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The PISA target population, the PISA samples and the definition of schools Annex A2

Table A2.82/2]1 Percentage of students at each grade level

All students

12th grade Information
7th grade 8th grade 9th grade 10th grade 11th grade and above unavailable
{E: .E. .E. .E.
£ Albania 0.2 (0.1) 1.2 (0.3) 36.6 (1.4) 61.5 (1.4) 0.5 (0.1) 0.0 (0.0) 0.0 c
§ Argentina 2.1 (0.5) 9.8 0.7) 221 (0.8) 63.8 (1.4) 1.8 (1.0) 0.0 (0.0 0.4 0.4)
< Baku (Azerbaijan) 0.2 (0.1) 2.8 (0.9) 34.7 0.7) 61.5 (1.2) 0.7 (0.1) 0.0 c 0.0 c
Belarus 0.1 (0.0 0.9 (0.2) 42.8 0.9) 56.2 0.9) 0.0 C 0.0 C 0.0 C
Bosnia and Herzegovina 0.0 (0.0 0.2 (0.1) 16.2 (1.1) 834 (1.1 0.1 (0.1) 0.0 c 0.0 c
Brazil 4.1 0.2) 8.1 (0.5) 135 (0.6) 335 (0.8) 39.3 (0.8) 15 0.1) 0.0 C
Brunei Darussalam 0.0 (0.0) 0.5 (0.1) 6.5 (0.1) 59.7 (0.1) 29.2 0.1) 4.1 (0.0) 0.0 c
B-S-J-Z (China) 0.3 0.1) 15 0.2) 38.7 (1.7) 58.2 (1.6) 13 0.2) 0.0 (0.0 0.0 C
Bulgaria 0.2 (0.1) 2.7 (0.4) 92.8 (0.5) 42 (0.3) 0.0 (0.0) 0.0 c 0.0 c
Costa Rica 4.8 0.5 138 0.7) 36.5 (1.1) 44.7 (1.5 0.2 0.1) 0.0 C 0.0 C
Croatia 0.0 (0.0) 03 0.2) 78.9 (0.4) 20.8 (0.4) 0.0 c 0.0 C 0.0 c
Cyprus 0.0 C 0.1 0.1) 4.4 0.4) 94.4 0.4) 1.1 0.1 0.0 C 0.0 C
Dominican Republic 6.4 (0.6) 12.5 (0.8) 236 (0.8) 438 (1.2) 12.6 (0.7) 1.2 (0.1) 0.0 C
Georgia 0.1 (0.0 0.5 0.1) 143 (0.6) 84.2 (0.6) 1.0 0.2) 0.0 C 0.0 C
Hong Kong (China) 1.2 (0.2) 5.9 (0.5) 26.1 (0.9) 66.0 (1. 038 (0.5) 0.0 c 0.0 C
Indonesia 3.4 (1.1) 8.1 (1.0 33.7 (2.0 49.2 (2.2) 4.2 0.7) 14 0.9) 0.0 C
Jordan 0.2 (0.1) 1.6 (0.2) 11.2 (0.6) 87.0 (0.7) 0.0 c 0.0 c 0.0 @
Kazakhstan 0.1 (0.0) 1.7 0.1 44.0 (0.7) 53.4 (0.7) 0.8 0.1 0.0 (0.0) 0.0 C
Kosovo 0.0 c 0.4 (0.1) 232 (0.9) 74.6 (0.9) 1.7 0.2) 0.0 (0.0) 0.0 c
Lebanon 53 (0.5) 8.5 (0.5) 16.3 (0.9) 58.2 (1.0) 1.7 (0.5) 0.1 0.1 0.0 C
Macao (China) 1.9 (0.1) 9.4 (0.2) 29.7 (0.2) 57.9 (0.2) 1.0 (0.1) 0.0 (0.0) 0.0 c
Malaysia 0.0 C 0.0 C 55 (0.6) 94.2 (0.6) 03 (0.1) 0.0 C 0.0 C
Malta 0.0 c 0.0 c 0.1 (0.0) 5.4 (0.2) 94.4 (0.1) 0.1 (0.0) 0.0 c
Moldova 0.2 (0.1) 6.2 (0.5) 83.2 (0.8) 104 (0.8) 0.0 (0.0) 0.0 c 0.0 c
Montenegro 0.0 C 0.0 C 33 0.3) 93.8 (0.3) 29 0.1) 0.0 C 0.0 C
Morocco 8.0 0.7) 13.9 (1.1) 321 (1.9) 384 (2.7) 7.7 (0.8) 0.0 C 0.0 C
North Macedonia 0.0 c 0.2 (0.1) 95.8 0.1 40 0.1 0.0 c 0.0 c 0.0 c
Panama 32 (0.5) 6.9 (0.6) 20.6 (1.0) 65.4 (1.4) 38 (0.4) 0.0 (0.0) 0.0 c
Peru 18 (0.3) 5.7 (0.4) 143 (0.5) 545 0.7) 236 (0.6) 0.0 c 0.0 c
Philippines 45 (0.4) 12.8 (0.6) 51.1 (0.7) 30.9 (0.7) 0.6 (0.3) 0.0 (0.0) 0.0 c
Qatar 13 0.1 45 0.1) 180  (0.1) 634  (0.1) 12.9 (0.1) 0.0 (0.0) 0.0 c
Romania 0.9 (0.3) 6.0 (0.9) 779 (0.9) 15.1 (0.5 0.0 (0.0) 0.0 c 0.0 c
Russia 04 (0.0 7.7 (0.4) 81.1 (0.9) 107 (1.1) 0.1 (0.0) 0.0 c 0.0 c
Saudi Arabia 1.2 (0.2) 36 (0.6) 14.0 (1.8) 775 (2.4) 36 (0.3) 0.1 (0.0) 0.0 c
Serbia 0.1 (0.1) 0.8 0.2) 87.7 (0.4) 114  (0.4) 0.0 c 0.0 c 0.0 c
Singapore 0.0 (0.0) 1.1 (0.1) 7.6 (0.3) 90.8 (0.5) 0.4 (0.2) 0.0 c 0.0 c
Chinese Taipei 0.0 c 0.1 (0.0) 35.7 (0.9) 64.2 (0.9) 0.0 (0.0) 0.0 c 0.0 c
Thailand 0.2 (0.1) 0.7 (0.2) 19.9 (0.9) 76.6 (0.9) 25 (0.3) 0.0 c 0.0 c
Ukraine 0.0 c 04 (0.1 29.8 (1.3) 413 (1.8) 0.5 0.1) 0.0 c 280  (24)
United Arab Emirates 03 (0.1) 1.5 (0.1) 9.6 (0.3) 56.8 (0.6) 29.9 (0.5) 1.9 (0.2) 0.0 c
Uruguay 42 (0.5) 11.2 (0.5) 205  (0.7) 634  (1.1) 0.6 (0.1) 0.0 c 0.0 c
Viet Nam 0.2 (0.1) 0.8 (0.3) 4.0 (1.2) 923 (2.5) 0.0 (0.0) 0.0 c 2.7 (2.0)

Note: The large number of students with missing grade-level information in Ukraine can be attributed to missing data from students in the first and second year of vocational
colleges. Most of these 15-year-old students would have been in the first year of vocational college, which is equivalent to grade 10.

StatLink SiZM https://doi.org/10.1787/888934028862
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Annex A2 The PISA target population, the PISA samples and the definition of schools

Tables available on line
https://doi.org/10.1787/888934028862

Table .A2.3  PISA target populations and samples, by adjudicated regions

Table LA2.5 Exclusions, by adjudicated regions

Table LA2.7 Response rates, by adjudicated regions

Table LA2.9 Percentage of students at each grade level, excluding students with missing grade information
Table LA2.10 Percentage of students at each grade level, by adjudicated regions

Table I.A2.11 Percentage of students at each grade level, by adjudicated regions, excluding students
with missing grade information

Table LA2.12 Percentage of students at each grade level, by gender
Table LA2.13 Percentage of students at each grade level, by gender, excluding students with missing grade information
Table 1.A2.14 Percentage of students at each grade level, by gender and adjudicated regions

Table LA2.15 Percentage of students at each grade level, by gender and adjudicated regions, excluding students
with missing grade information

More precisely, PISA assessed students who were at least 15 years and 3 complete months old and who were at most 16 years and 3 complete
months old (i.e. younger than 16 years, 2 months and roughly 30 days old), with a tolerance of one month on each side of this age window. If
the PISA assessment was conducted in April 2018, as was the case in most countries, all students born in 2002 would have been eligible.

Educational institutions are generally referred to as schools in this publication, although some educational institutions (in particular, some
types of vocational education establishments) may not be referred to as schools in certain countries.

As might be expected from this definition, the average age of students across OECD countries was 15 years and 9 months. The range in country
means was 2 months and 13 days (0.20 year), from the minimum country mean of 15 years and 8 months to the maximum country mean of
15 years and 10 months (OECD, 20193)).

Such a comparison is complicated by first-generation immigrant students, who received part of their education in a country other than the
one in which they were assessed. Mean scores in any country/economy should be interpreted in the context of student demographics within
that country/economy.

Details for countries that applied different sampling designs are documented in the PISA 2018 Technical Report (OECD, forthcomingy).

Due to the small size of these education systems, all schools and all eligible students within these schools were included in the samples of
Brunei Darussalam, Cyprus (see note 8), Iceland, Luxembourg, Macao (China), Malta, Montenegro and Qatar.

The threshold for an acceptable participation rate after replacement varies between 85% and 100%, depending on the participation rate before
replacement.

In particular, in the case of the Netherlands and the United Kingdom, non-response bias analyses relied on direct measures of school
performance external to PISA, typically from national assessments. More indirect correlates of school performance were analysed in Hong
Kong (China) and the United States, due to the absence of national assessments. The non-response problem in Hong Kong (China) can be
attributed to two causes: lack of initiative amongst schools and teachers to participate in PISA, and a large number of schools that were
considered to be non-responding schools, as less than 50% of sampled students in these schools sat the assessment.
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The PISA target population, the PISA samples and the definition of schools Annex A2

These exclusions refer only to those students with limited proficiency in the language of instruction/assessment. Exclusions related to the
unavailability of test material in the language of instruction are not considered in this analysis.

The preliminary attribution of school codes in the process of selecting, and then excluding, students and schools may have resulted in the
double exclusion (at both the school and student levels) of some of the students with special education needs in Sweden. As a result, the overall
exclusion rate in Sweden may have been overestimated by (at most) 0.5 of a percentage point. In this scenario, the overall exclusion rate would
still be over 10% and the highest amongst PISA-participating countries/economies.

The overall exclusion rate includes those students who were excluded at the school level (Column 6) and those students who were excluded
within schools (Column 11); however, only students enrolled in non-excluded schools were affected by within-school exclusions, hence the
presence of the term equivalent to 1T minus Column 6 (expressed as a decimal).

If the correlation between the propensity of exclusions and student performance were 0.3, then resulting mean scores would likely have
been overestimated by 1 score point if the exclusion rate were 1%; by 3 score points if the exclusion rate were 5%; and by 6 score points if
the exclusion rate were 10%. If the correlation between the propensity of exclusions and student performance were 0.5, then resulting mean
scores would likely have been overestimated by 1 score point if the exclusion rate were 1%; by 5 score points if the exclusion rate were 5%;
and by 10 score points if the exclusion rate were 10%. For this calculation, a model was used that assumed a bivariate normal distribution for
performance and the propensity to participate.

Testing material was adapted to each country. Versions in the same language thus differed across countries, and students in Luxembourg who
were not instructed in one of the three languages in which testing material was available (English, French and German) were unable to sit the
PISA assessment, even if such material were available in their language of instruction in a different country.
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ANNEX A3
Technical notes on analyses in this volume

STANDARD ERRORS, CONFIDENCE INTERVALS, SIGNIFICANCE TESTS AND P-VALUES

The statistics in this report represent estimates based on samples of students, rather than values that could be calculated if every
student in every country had answered every question. Consequently, it is important to measure the degree of uncertainty of the
estimates. In PISA, each estimate has an associated degree of uncertainty, which is expressed through a standard error. The use
of confidence intervals provides a way to make inferences about the population parameters (e.g. means and proportions) in
a manner that reflects the uncertainty associated with the sample estimates. If numerous different samples were drawn from
the same population, according to the same procedures as the original sample, then in 95 out of 100 samples the calculated
confidence interval would encompass the true population parameter. For many parameters, sample estimators follow a normal
distribution and the 95% confidence interval can be constructed as the estimated parameter, plus or minus 1.96 times the
associated standard error.

In many cases, readers are primarily interested in whether a given value in a particular country is different from a second value
in the same or another country, e.g. whether girls in a country perform better than boys in the same country. In the tables and
figures used in this report, differences are labelled as statistically significant when a difference of that size or larger, in either
direction, would be observed less than 5% of the time in samples, if there were actually no difference in corresponding population
values. Throughout the report, significance tests were undertaken to assess the statistical significance of the comparisons made.

Some analyses in this volume explicitly report p-values (e.g. Table 1.B1.10). p-values represent the probability, under a specified
model, that a statistical summary of the data would be equal to or more extreme than its observed value (Wasserstein, L. and
Lazar, 2016). For example, in Table 1.B1.10, the p-value represents the likelihood of observing, in PISA samples, a trend equal to or
more extreme (in either direction) than what is reported, when in fact the true trend for the country is flat (equal to 0).

RANGE OF RANKS (CONFIDENCE INTERVAL FOR RANKINGS OF COUNTRIES)

An estimate of the rank of a country mean, across all country means, can be derived from the estimates of the country means
from student samples. However, because mean estimates have some degree of uncertainty, this uncertainty should also be
reflected in the estimate of the rank. While mean estimates from samples follow a normal distribution, this is not the case of the
rank estimates derived from these. Therefore, in order to construct a confidence interval for ranks, simulation methods were
used.

Data are simulated assuming that alternative mean estimates for each relevant country follow a normal distribution around the
estimated mean, with a standard deviation equal to the standard error of the mean. Some 10 000 simulations are carried out and,
based on the alternative mean estimates in each of these simulations, 10 000 possible rankings for each country are produced.
For each country, the counts for each rank are aggregated from the largest to smallest until they equal 9 750 or more. The range
of ranks reported for each country includes all the ranks that have been aggregated (this procedure assumes unimodality of
the distribution of rank estimates from samples, but makes no other assumption about this distribution). This means that the
range-of-ranks estimates reported in Chapter 4 represent a 97.5% confidence interval for the rank statistic.

The main difference between the range of ranks (e.g. Table 1.4.4) and the comparison of countries’ mean performance
(e.g. Table 1.4.1) is that the former takes account of the multiple comparisons involved in ranking countries/economies, while
the latter does not. Therefore, sometimes there is a slight difference between the range of ranks and counting the number
of countries above a given country, based on pairwise comparisons of the selected countries’ performance. For instance,
OECD countries Australia, Denmark, Japan and the United Kingdom have similar mean performance and the same set of countries
whose mean score is not statistically different from theirs, based on Table 1.4.1; but the range of ranks amongst OECD countries
for the United Kingdom and Japan can be restricted to be with 97.5% confidence between 7th and 15th, while the range of ranks
for Australia and Denmark is narrower (between 8th and 14th for Australia; between 9th and 15th for Denmark) (Table 1.4.4).
When interest lies in examining countries’ rankings, this range of ranks should be used.

The confidence level of 97.5% for the range-of-ranks estimate was chosen to limit paradoxical situations. Indeed, Tables1.4.1,1.4.2 and
1.4.3 determine statistical significance using two-tailed tests, as is usual when testing for statistical significance of mean differences.
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When interest lies in ranking two countries relative to each other, however, it is more appropriate to use one-tailed tests, as the
procedure described above implicitly does. All cases where the mean score of country A ranks above the mean score of country B
result in the same ranking between the two countries, regardless of how far A lies above B's mean score. For example, the estimate
of the mean score of Beijing, Shanghai, Jiangsu and Zhejiang (China) (hereafter “B-S-J-Z [China]") is higher than the estimate of the
mean score of Singapore in reading, and the p-value for observing a difference of that size (or larger, but in the same direction) is
3.4%. In this situation, a two-tailed test for the difference in mean reading performance between B-S-J-Z (China) and Singapore cannot
reject the null hypothesis of equal means at conventional levels of significance (the two-tailed 95%-confidence interval includes 0),
but a one-tailed test would reject equality at the 95% level. When only two countries are involved in the comparison, a simple way of
ensuring consistency between the range of ranks (one-tailed tests) and the comparison of countries’ mean performance (two-tailed
tests) is to set the confidence level for the confidence interval on rank statistics at 97.5%.

PARITY INDEX

The parity index for an indicator is used by the UNESCO Institute of Statistics to report on Target 4.5 of the Sustainable Development
Goals. It is defined as the ratio of the indicator value for one group to the value for another group. Typically, the group more likely
to be disadvantaged is in the numerator, and the parity index takes values between 0 and 1 (with 1 indicating perfect parity).
However, in some cases the group in the numerator has a higher value on the indicator. To restrict the range of the parity index
between 0 and 2, and to make its distribution symmetrical around 1, an adjusted parity index is defined in these cases.

For example, the gender parity index for the share of students reaching Level 2 proficiency on the PISA scale is computed from
the share of boys (p,) and the share of girls (p,) reaching Level 2 proficiency as follows:

Pg .

o ifpy=pg
Plb,g = pb
2-—"".

p—glfpb<pg

The “parity index” reported in Tables 1.10.2 and 1.B1.50 corresponds to the adjusted parity index as defined by the UNESCO
Institute of Statistics (UNESCO Institute of Statistics, 2019y)).
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ANNEX A4
Quality assurance

Quality assurance procedures were implemented in all parts of PISA 2018, as was done for all previous PISA surveys. The PISA
2018 Technical Standards (available on line at www.oecd.org/pisa) specify the way in which PISA must be implemented in each
country, economy and adjudicated region. International contractors monitor the implementation in each of these and adjudicate
on their adherence to the standards.

The consistent quality and linguistic equivalence of the PISA 2018 assessment instruments were facilitated by assessing the
ease with which the original English version could be translated. Two source versions of the assessment instruments, in English
and French, were prepared (except for the financial literacy assessment and the operational manuals, which were provided
only in English) in order for countries to conduct a double translation design, i.e. two independent translations from the source
language(s), and reconciliation by a third person. Detailed instructions for the localisation (adaptation, translation and validation)
of the instruments for the field trial and for their review for the main survey, and translation/adaptation guidelines were supplied.
An independent team of expert verifiers, appointed and trained by the PISA Consortium, verified each national version against
the English and/or French source versions. These translators' mother tongue was the language of instruction in the country
concerned, and the translators were knowledgeable about education systems. For further information on PISA translation
procedures, see the PISA 2018 Technical Report (OECD, forthcomingy).

The survey was implemented through standardised procedures. The PISA Consortium provided comprehensive manuals that
explained the implementation of the survey, including precise instructions for the work of school co-ordinators and scripts for test
administrators to use during the assessment sessions. Proposed adaptations to survey procedures, or proposed modifications
to the assessment session script, were submitted to the PISA Consortium for approval prior to verification. The PISA Consortium
then verified the national translation and adaptation of these manuals.

To establish the credibility of PISA as valid and unbiased and to encourage uniformity in conducting the assessment sessions, test
administrators in participating countries were selected using the following criteria: it was required that the test administrator not
be the reading, mathematics or science instructor of any student in the sessions he or she would conduct for PISA; and it was
considered preferable that the test administrator not be a member of the staff of any school in the PISA sample. Participating
countries organised an in-person training session for test administrators.

Participating countries and economies were required to ensure that test administrators worked with the school co-ordinator to
prepare the assessment session, including reviewing and updating the Student Tracking Form; completing the Session Attendance
Form, which is designed to record students’ attendance and instruments allocation; completing the Session Report Form,
which is designed to summarise session times, any disturbance to the session, etc.; ensuring that the number of test booklets
and questionnaires collected from students tallied with the number sent to the school (for countries using the paper-based
assessment) or ensuring that the number of USB sticks or external laptops used for the assessment were accounted for (for
countries using the computer-based assessment); and sending or uploading the school questionnaire, student questionnaires,
parent and teacher questionnaires (if applicable), and all test materials (both completed and not completed) to the national
centre after the assessment.

The PISA Consortium responsible for overseeing survey operations implemented all phases of the PISA Quality Monitor (PQM)
process: interviewing and hiring PQM candidates in each of the countries, organising their training, selecting the schools to
visit, and collecting information from the PQM visits. PQMs are independent contractors located in participating countries who
are hired by the international survey operations contractor. They visit a sample of schools to observe test administration and to
record the implementation of the documented field-operations procedures in the main survey.

Typically, two or four PQMs were hired for each country, and they visited an average of 15 schools in each country. If there were
adjudicated regions in a country, it was usually necessary to hire additional PQMs, as a minimum of five schools were observed
in adjudicated regions.

Approximately one-third of test items are open-ended items in PISA. Reliable human coding is critical for ensuring the validity
of assessment results within a country, as well as the comparability of assessment results across countries. Coder reliability in
PISA 2018 was evaluated and reported at both within- and across-country levels. The evaluation of coder reliability was made
possible by the design of multiple coding: a portion or all of the responses from each human-coded constructed-response item
were coded by at least two human coders.
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All quality-assurance data collected throughout the PISA 2018 assessment were entered and collated in a central data-adjudication
database on the quality of field operations, printing, translation, school and student sampling, and coding. Comprehensive reports
were then generated for the PISA Adjudication Group. This group was formed by the Technical Advisory Group and the Sampling
Referee. Its role is to review the adjudication database and reports in order to recommend adequate treatment to preserve
the quality of PISA data. For further information, see the PISA 2018 Technical Report (OECD, forthcomingyy;). Overall, the review
suggested good adherence of national implementations of PISA to the technical standards. Despite the overall high quality of
data, a few countries’ data failed to meet critical standards or presented inexplicable anomalies, such that the Adjudication Group
recommends a special treatment of these data in databases and/or reporting.

The major issues for adjudication discussed at the adjudication meeting are listed below:

® In Viet Nam, while no major standard violation was identified, there were several minor violations and the adjudication group
has identified technical issues affecting the comparability of their data, an essential dimension of data quality in PISA. Viet Nam's
cognitive data show poor fit to the item-response-theory model, with more significant misfit than any other country/language
group. In particular, selected-response questions, as a group, appeared to be significantly easier for students in Viet Nam than
expected, given the usual relationship between open-ended and selected-response questions reflected in the international
model parameters. In addition, for several selected-response items, response patterns are not consistent across field trial
and main survey administrations, ruling out possible explanations of misfit in terms of familiarity, curriculum or cultural
differences. For this reason, the OECD cannot currently assure full international comparability of the results.

® The Netherlands missed the standard for overall exclusions by a small margin. At the same time, in the Netherlands UH booklets,
intended for students with special education needs, were assigned to about 17% of the non-excluded students. Because UH
booklets do not cover the domain of financial literacy, the effective exclusion rate for the financial literacy additional sample is
above 20%.The fact that students that receive support for learning in school were systematically excluded from the financial
literacy sample results in a strong upward bias for the country mean and other population statistics. Therefore, the Netherlands'
results in financial literacy may not be comparable to those of other counties or to results for the Netherlands from previous
years. The Netherlands also missed the school response rate (before replacement) by a large margin, and could only reach close
to an acceptable response rate through the use of replacement schools. Based on evidence provided in a non-response bias
analysis, the Netherlands' results in reading, mathematics and science were accepted as largely comparable, but, in consideration
of the low response rate amongst originally sampled schools, are reported with an annotation.

® Portugal did not meet the student-response rate standard. In Portugal, response rates dropped between 2015 and 2018.
A student-non-response-bias analysis was submitted, investigating bias amongst students in grades 9 and above. Students
in grades 7 and 8 represented about 11% of the total sample, but 20% of the non-respondents. A comparison of the linked
responding and non-responding cases, using sampling weights, revealed that non-respondents tended to score about one-third
of a standard deviation below respondents on the national mathematics examination (implying a “raw” upward bias of about 10%
of a standard deviation on population statistics that are based on respondents only). At the same time, a significant proportion
of the performance differences could be accounted for by variables considered in non-response adjustments (including
grade level). Nevertheless, a residual upward bias in population statistics remained, even when using non-response adjusted
weights. The non-response bias analysis therefore implies a small upward bias for PISA 2018 performance results in Portugal.
The Adjudication Group also considered that trend comparisons and performance comparisons with other countries may not
be particularly affected, because an upward bias of that size cannot be excluded even in countries that met the response-rate
standard or for previous cycles of PISA. Therefore, Portugal’s results are reported with an annotation.

While the adjudication group did not consider the violation of response-rate standards by Hong Kong (China) and the
United States (see Annex A2) as major adjudication issues, they noted several limitations in the data used in non-response-bias
analyses submitted by Hong Kong (China) and the United States. In consideration of the lower response rates, compared to other
countries, the data for Hong Kong (China) and the United States are reported with an annotation.

In Spain, while no major standard violation was identified, subsequent data analyses identified sub-optimal response behaviours
of some students. This was especially evident in the reading-fluency items. The reporting of Spain’s reading performance will be
deferred as this issue will be further investigated. For more details, see Annex A9.
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ANNEX A5
How comparable are the PISA 2018 computer- and paper-based tests?

In the vast majority of participating countries, PISA 2018 was a computer-based assessment. However, nine countries - Argentina,
Jordan, Lebanon, the Republic of Moldova, the Republic of North Macedonia, Romania, Saudi Arabia, Ukraine and Viet Nam -
assessed their students' knowledge and skills in PISA 2018 using paper-based instruments. These paper-based tests were offered
to countries that were not ready, or did not have the resources, to transition to a computer-based assessment.” The paper-based
tests comprise a subset of the tasks included in the computer-based version of the tests, all of which were developed in earlier
cycles of PISA according to procedures similar to those described in Chapter 2. No task that was newly developed for PISA 2015 or
PISA 2018 was included in the paper-based instruments; consequently, the new aspects of the science and reading frameworks
were not reflected in the paper-based tests.

This annex describes the differences between paper- and computer-based instruments, and what they imply for the interpretation
of results.

DIFFERENCES IN TEST ADMINISTRATION AND CONSTRUCT COVERAGE

Over the past decades, digital technologies have fundamentally transformed the ways we read and manage information. Digital
technologies are also transforming teaching and learning, and how schools assess students. To reflect how students and
societies now commonly access, use and communicate information, starting with the 2015 assessment cycle, the PISA test was
delivered mainly on computers. Existing tasks were adapted for delivery on screen; new tasks (initially only in science, then, for
PISA 2018, also in reading) were developed that made use of the affordances of computer-based testing and that reflected the
new situations in which students apply their science or reading skills in real life.

Because pen-and-paper tests are composed only of items initially developed for cycles up to PISA 2012, the paper-based version
of the PISA 2018 test does not reflect the updates made to the assessment frameworks and to the instruments for science and
reading. In contrast, the paper-based instruments for mathematics and their corresponding computer-based versions have their
roots in the same framework, originally developed for PISA 2012.

The changes introduced in the assessment of science, in 2015, and of reading, in 2018, have deep implications for the set of
assessment tasks used. The new frameworks resulted in a larger amount of assessment tasks at all levels; extended coverage
of the reading and science scales through tasks that assess basic reading processes and emerging science skills (proficiency
Levels 1b in science and 1c in reading); an expanded range of skills measured by PISA; and the inclusion of new processes or
new situations in which students’ competence manifests itself. Table I.A5.1 summarises the differences between the paper- and
computer-based tests of reading; Table LA5.2 summarises the corresponding differences in science.?

In reading, newly developed tasks could include using hyperlinks or other navigation tools (e.g. menus, scroll bars) to move
between text segments. At the beginning of the reading test, a section was added to measure reading fluency, using timed
sentence-comprehension tasks (see Chapter 1, Annex A6 and Annex C). None of these tasks would be feasible in a large-scale
paper-based assessment. In science, new “interactive” tasks were developed for the PISA 2015 assessment. These tasks used
computer simulations to assess students’ ability to conduct scientific enquiry and interpret the resulting evidence. In these tasks,
the information that students see on the screen is determined, in part, by their own interactions (through mouse clicks, keyboard
strokes, etc.) with the task.

There are other differences between the PISA paper- and computer-based tests in addition to the tasks included in the tests and
the medium through which students interacted with those tasks.

While the total testing time for all students was two hours, students who sat the test using computers had to take a break before
starting work on the second half of the test, and had to wait until the end of the first hour before doing so. Students who sat the
paper-based test also had to take a break after one hour of testing, but they could start working on the second half of the test
during that first hour.

Another difference in test administration was that students who sat the test using computers could not go back to questions
in a previous test unit or revise their answers during the test or after reaching the end of the test sequence (neither at the
end of the first hour, nor at the end of the second hour).3 In contrast, students who sat the paper-based version could, if
they finished earlier, return to their unsolved tasks or change the answers they had originally given to some of the questions.
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In 2018, and on average across countries that delivered the test on computer, 50% of students completed the reading test
within about 40 minutes, i.e. about 20 minutes before the end of the test hour (Table 1.A8.15). For additional analyses on
response-time data, see Annex A8 and in the PISA 2018 Technical Report (OECD, forthcomingsy).

In addition, the computer-based test in reading was a multi-stage adaptive test (see Chapter 1). In practice, the test forms
consisted of three segments (stages): students were presented with a particular sequence of test tasks in the second and third
stages based on a stochastic algorithm that took into account their performance on previous segments (OECD, forthcomingpyy;
Yamamoto, Shin and Khorramdel, 2018,)).4 In science and mathematics (and also in reading for those countries that delivered the
paper-based test), students were assigned test forms via a random draw, independent of the student’s proficiency or behaviour
on the test.

Table LA5.1 Differences between paper- and computer-based assessments of reading

Paper Paper Computer Computer

(“A" booklets) (“B" booklets) (excluding reading-fluency tasks)

Number of assessment tasks 88 87 309* 244*

192 possible paths through
the assessment (128 unique combinations
of items, of which 64 exist, in different
disposition, as part of two paths)

2304 possible paths through
Number of unique test booklets/forms 12 12 the assessment (12 reading fluency
combinations x 192 adaptive paths)

Assignment of test booklets/forms to student Random Random Random (reading fluency) + Adaptive Adaptive

Assessment tasks, by PISA cycle in which they were first used

PISA 2018 0 0 237 172
PISA 2009 49 59 44 44
PISA 2000 39 28 28 28
Range of task difficulty, on the PISA reading scale (RP62)**
Min 224 224 67 224
10th percentile 377 373 213 378
Median 477 468 451 480
90th percentile 632 633 631 642
Max 1045 1045 1045 1045
Number of tasks, by proficiency level
Level 6 4 4 10 10
Level 5 5 5 23 23
Level 4 18 14 34 34
Level 3 16 16 50 50
Level 2 22 23 71 71
Level 1a 20 18 47 46
Level 1b 2 5 31 9
Level 1c 1 2 12 1
Below Level 1c 0 0 31 0

Number of tasks, by sources required

Single source 86 85 257 192

Multiple source 2 2 52 52
Number of tasks, by process

Reading fluency 0 0 65 0

Locating information 17 18 49 49

Understanding 50 45 131 131

Evaluating and reflecting 21 24 64 64

Notes: "A" and “B" booklets have 72 test items in common; items unique to "A" booklets tend to be, on average, more difficult than the items unique to “B" booklets. Only items
common to both “A" and “B” booklets are also used in the computer-based test. In the absence of adaptive testing, countries were invited to choose the booklet set that best
matched the expected proficiency of their students. In 2018, only Ukraine used the "A" booklets; all other countries that delivered PISA 2018 on paper used the “B" booklets.
*Item CR563Q12, which was included in the computer-based test of reading but excluded from scaling, is not included in item counts in this table.

**All percentiles are unweighted. For the computer-adaptive test, the actual distribution of task difficulty, weighted by the proportion of students who responded to each task,
is also a function of the distribution of student proficiency in the country.

Source: OECD, PISA 2018 Database; PISA 2018 Technical Report (OECD, forthcomingy,).
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Table LA5.2 Differences between paper- and computer-based assessments of science

Paper Computer

Number of assessment tasks 85 115
Number of unique test booklets/forms 18 18
Assignment of test booklets/forms to student Random Random

Assessment tasks, by PISA cycle in which they were first used

PISA 2018 0 76
PISA 2006 85 39
Range of task difficulty, on the PISA reading scale (RP62)
Min 305 305
10th percentile 437 426
Median 539 535
90th percentile 649 659
Max 821 925
Number of tasks, by proficiency level
Level 6 3 3
Level 5 8 16
Level 4 23 30
Level 3 31 37
Level 2 16 21
Level 1a 3 7
Level 1b 1 1
Below Level 1b 0 0

Number of tasks, by science competency

Interpret data and evidence scientifically 28 36
Explain phenomena scientifically 41 49
Evaluate and design scientific enquiry 16 30

Number of tasks, by type of knowledge

Content 51 49

Procedural 24 47

Epistemic 10 19
Number of tasks, by system

Living 39 47

Earth and Space 18 30

Physical 28 38

Source: OECD, PISA 2018 Database; PISA 2018 Technical Report (OECD, forthcomingy).

HOW THE EVIDENCE ABOUT MODE EFFECTS WAS USED TO LINK THE TWO DELIVERY FORMATS

In order to ensure comparability of results between the computer-delivered tasks and the paper-based tasks that were used in
previous PISA assessments (and are still in use in countries that use paper instruments), for the test items common to the two
administration modes, the invariance of item characteristics was investigated using statistical procedures. These included model-
fit indices to identify measurement invariance (see Annex A6), and a randomised mode-effect study in the PISA 2015 field trial that
compared students’ responses to paper-based and computer-delivered versions of the same tasks across equivalent international
samples (OECD, 2016y3)). For the majority of items, the results supported the use of common difficulty and discrimination
parameters across the two modes of assessment. For some items, however, the computer-delivered version was found to have a
different relationship with student proficiency from the corresponding, original paper version. Such tasks had different difficulty
parameters (and sometimes different discrimination parameters) in countries that delivered the test on computer. In effect, this
partial invariance approach both accounts for and corrects the potential effect of mode differences on test scores.

Table 1.A5.3 shows the number of anchor items that support the reporting of results from the computer-based and paper-based
assessments on a common scale. The large number of items with common difficulty and discrimination parameters indicates a
strong link between the scales. This strong link corroborates the validity of mean comparisons across countries that delivered the
test in different modes. At the same time, Table I.A5.3 also shows that a large number of items used in the PISA 2018 computer-
based tests of reading and, to a lesser extent, science, were not delivered on paper. Caution is therefore required when drawing
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conclusions about the meaning of scale scores from paper-based tests, when the evidence that supports these conclusions
is based on the full set of items. For example, the proficiency of students who sat the PISA 2018 paper-based test of reading
should be described in terms of the PISA 2009 proficiency levels, not the PISA 2018 proficiency levels, and similarly for science.
This means, for example, that even though PISA 2018 developed a description of the skills of students who scored below Level 1b
in reading, it remains unclear whether students who scored within the range of Level 1c on the paper-based tests have acquired
these basic reading skills.

Table 1A5.3 Anchor items across paper- and computer-based scales
Scalar-invariant, metric-invariant and unique items in PISA 2018 paper and computer tests

Reading Mathematics Science

Items with common difficulty and discrimination parameters across modes (scalar invariant) 40 50 29
Items with common discrimination parameter across modes, but distinct difficulty parameter 32 31 10
(metric invariant)

Items with mode-specific parameters 0 1* 0
Items not delivered on computer (paper-based only) 15 (“A" booklets) 1 46

16 (“B" booklets)

Items not delivered on paper (computer-based only) 172+65 "fluency” items** 0 76

*In PISA 2015 and in the mode-effect study, Item M192Q01 was excluded from scaling in the computer-based version due to a technical issue. Its parameters were therefore
freely estimated in 2018.

**In addition, item CR563Q12 was included in the computer-based test of reading but excluded from scaling due to a technical problem with the recording of students’
answers.

Note: The table reports the number of scalar-invariant, metric-invariant and unique items based on international parameters. In any particular country, items that receive
country-specific item parameters (see Annex A6) must also be considered.

Source: OECD, PISA 2018 Database; PISA 2018 Technical Report (OECD, forthcomingyy).

1. Albania, Georgia, Indonesia, Kazakhstan, Kosovo, Malta, Panama and Serbia transitioned to the computer-based assessment in 2018. All other
returning PISA 2018 participants, including all OECD countries, made the transition in 2015.

2. No subscales are estimated for students who sat the paper-based test of reading.

3. Inthe computer-based test, and with limited exceptions, students were still able to go back to a previous question within the same unit and
revisit their answers. They were not allowed to go back to a previous unit.

4. Before the first segment of the adaptive test (also called “core” stage), all students also completed a 3-minute reading-fluency section, which
consisted of 21 or 22 items per student, assembled, according to 12 possible combinations, from 65 available items. Performance on this
reading-fluency section was not considered by the adaptive algorithm in the main section of the reading test.
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ANNEX A6
Are PISA reading scores comparable across countries and languages?

The validity and reliability of PISA scores, and their comparability across countries and languages, are the key concerns that
guide the development of the assessment instruments and the selection of the statistical model for scaling students’ responses.
The procedures used by PISA to meet these goals include qualitative reviews conducted by national experts on the final main
study items and statistical analyses of model fit in the context of multi-group item-response-theory models, which indicate the
measurement equivalence of each item across groups defined by country and language.

COUNTRIES' PREFERRED ITEMS

National reading experts conducted qualitative reviews of the full set of items included in the PISA 2018 assessment at different
stages of their development. The ratings and comments submitted by national experts determined the revision of items and
coding guides for the main study, and guided the final selection of the item pool. In many cases, these changes mitigated cultural
concerns and improved test fairness. At the end of 2018, the PISA consortium asked national experts to confirm or revise their
original ratings, with respect to the final instruments. Sixty-five national centres submitted ratings of the relevance of PISA 2018
reading items to measure students’ “preparedness for life” - a key aspect of the validity of PISA (response options were: “not at

"o,

all relevant”, “somewhat relevant”, “highly relevant”). National experts also indicated whether the specific competences addressed
by each item were within the scope of official curricula (“not in curriculum”, “in some curricula”, “standard curriculum material”).
While PISA does not intend to measure only what students learn as part of the school curriculum, ratings of curriculum coverage

for PISA items provide contextual indicators to understand countries’ strengths and weaknesses in the assessment.

On average across countries/economies, 76% of items were rated as "highly relevant for students’' preparedness for life” (the
highest possible rating); only 3% received a low rating on this dimension (rating equal to 1). Thirty-five out of 65 countries/
economies did not rate any item as being “not relevant” to students’ preparedness for life.

On the other hand, many national experts indicated less overlap between national curricula and the PISA reading item set. On
average, 63% of items were rated as “standard curriculum material”, and 9% of items were identified as “not in curriculum”.
National experts from six countries — Australia, Costa Rica, Estonia, Finland, Iceland and the Republic of Moldova - indicated that
all items used in PISA could be considered standard curriculum material in their country.

Table I.A6.1 provides a summary of the ratings received from national centres about the PISA 2018 set of reading items.

NATIONAL ITEM DELETIONS, ITEM MISFIT, AND ITEM-BY-COUNTRY INTERACTIONS

PISA reporting scales in reading, mathematics and science are linked across countries, survey cycles and delivery modes (paper
and computer) through common items whose parameters are constrained to the same values and which can therefore serve as
“anchors” on the reporting scale. A large number of anchor items support the validity of cross-country comparisons and trend
comparisons.

The unidimensional multi-group item-response-theory models used in PISA, with groups defined by language within countries
and by cycle, also result in model-fit indices for each item-group combination. These indices can indicate tensions between model
constraints and response data, a situation known as "misfit” or “differential item functioning” (DIF).

In cases where the international parameters for a given item did not fit well for a particular country or language group, or for a
subset of countries or language groups, PISA allowed for a “partial invariance” solution, in which the equality constraints on the
item parameters were released and group-specific item parameters were estimated. This approach was favoured over dropping
the group-specific item responses for these items from the analysis in order to retain the information from these responses.
While the items with DIF, treated in this way, no longer contribute to the international set of comparable responses, they help
reduce measurement uncertainty for the specific country-by-language group.

In rare instances where the partial invariance model was not sufficient to resolve the tension between students’ responses and
the IRT model, the group-specific response data for that particular item were dropped.

An overview of the number of international/common (invariant) item parameters and group-specific item parameters in
reading for PISA 2018 is given in Figure [.A6.1 and Figure 1.A6.2; the corresponding figures for other domains can be found
in the PISA 2018 Technical Report (OECD, forthcomingyyy). Each set of stacked bars in these figures represents a country or
economy (for countries and economies with multiple language groups, a weighted average of the scaling groups is presented).
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Table LA6.111721 How national experts rated PISA reading items

Percentage of test items, by rating

In curriculum? Relevant to “preparedness for life"?

Standard curriculum
Not in curriculum In some curricula material Not at all relevant | Somewhat relevant Highly relevant

(%) (%) (%) (%) (%) (%)

S Australia 0.0 0.0 100.0 0.0 0.0 100.0
O Austria 0.4 20.0 79.6 2.0 339 64.1
Belgium (Flemish Community) 0.0 9.0 91.0 0.0 2.0 98.0
Belgium (French Community) 0.4 5.0 94.6 0.0 5.0 95.0
Canada 0.0 26.9 73.1 0.0 15.9 84.1
Chile 0.8 28.6 70.6 53 143 80.4
Colombia 13 14.4 84.3 13 34 95.3
Czech Republic 29 457 514 0.4 39.2 60.4
Denmark 0.0 45.7 543 0.0 29.8 70.2
Estonia 0.0 0.0 100.0 0.0 0.0 100.0
Finland 0.0 0.0 100.0 0.0 0.0 100.0
France 229 286 48.6 37 143 82.0
Germany 0.0 9.0 91.0 0.0 0.8 99.2
Greece 9.0 286 62.4 49 20 93.1
Hungary 204 52.7 26.9 0.0 23.7 76.3
Iceland 0.0 0.0 100.0 0.0 37 96.3
Israel 10.2 26.1 63.7 9.0 445 46.5
Italy 53 283 66.4 5.7 4.1 90.2
Japan 1.2 0.4 98.4 1.2 0.4 98.4
Korea 0.0 131 86.9 0.0 0.4 99.6
Latvia 0.0 7.8 922 0.0 37 96.3
Luxembourg 0.0 11.8 88.2 0.0 0.0 100.0
Mexico 0.0 15.7 84.3 0.0 0.0 100.0
Netherlands 0.8 46.5 52.7 0.0 14.7 85.3
New Zealand 0.0 18.8 81.2 0.0 1.4 83.6
Norway 8.6 143 771 6.5 57 87.8
Poland 0.4 143 85.3 0.0 0.8 99.2
Portugal 53.9 241 220 20.0 31.0 49.0
Slovak Republic 0.0 85.3 14.7 0.4 355 64.1
Slovenia 273 20.0 52.7 8.2 46.5 453
Sweden 0.8 19.7 79.5 0.0 11.6 83.4
Switzerland 0.0 31.8 68.2 0.0 0.4 99.6
United States m m m m m m

Note: Percentages may not add up to 100% due to rounding. Percentages are reported as a proportion of all test items that received a rating. For countries that delivered
the test on paper, only ratings for trend items were considered. Countries and economies that are not included in this table did not submit ratings on the final set of items. In
Switzerland, three experts from distinct language regions reviewed the items. For the few items where their ratings differed, a national rating was determined as follows: for
relevance to “preparedness for life”, the modal rating was considered; for curriculum overlap, the rating “in some curricula” was used unless all three experts agreed on one of
the two other options. For Belgium, ratings are reported separately for the Flemish Community and for the French Community. For Denmark, the category “in some curricula”
should be interpreted as “partly relevant to” the (single) national learning standards. Ratings for the United States are reported as missing; the education system in the
United States is highly decentralised, with over 13 600 school districts that make curriculum decisions based on state recommendations. This makes it difficult to determine
curriculum coverage in relation to assessment items.

StatLink S https://doi.org/10.1787/888934028881

The bars represent the items used in the country. A colour-code indicates whether international item parameters were used
in scaling (the same as in PISA 2015), or whether, due to misfit when using international parameters, national item parameters
were used.! For items where international equality constraints were released, a distinction is made between two groups:

® items that received unique parameters for the particular group defined by country/language and year (in many cases,
equality constraints across a subset of misfit groups defined by country/language and year, e.g. across all language groups
in a country, could be implemented)

® jtems for which the “non-invariant” item parameters used in 2018 could be constrained to the same values used in 2015 for
the particular country/language group (these items contribute to measurement invariance over time, but not across groups).
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Table I.A6.1[221 How national experts rated PISA reading items
Percentage of test items, by rating

In curriculum? Relevant to “preparedness for life"?

Standard curriculum
Not in curriculum In some curricula material Not at all relevant | Somewhat relevant Highly relevant

(%) (%) (%) (%) (%) (%)

¢ Albania 23.7 19.2 57.1 11.0 31.8 57.1
g Argentina 264 20.8 52.8 12.5 19.4 68.1
E Baku (Azerbaijan) 0.4 96.7 29 0.0 10.7 89.3
Belarus 0.0 13.1 86.9 0.0 41.2 58.8
Brazil 0.0 37 96.3 1.2 4.1 94.7
Brunei Darussalam 212 63.3 15.5 224 58.0 19.6
B-S-J-Z (China) 1.2 131 85.7 04 6.1 93.5
Bulgaria 0.0 229 77.1 0.0 31.0 69.0
Costa Rica 0.0 0.0 100.0 0.0 0.0 100.0
Croatia 21.6 48.2 30.2 0.0 17.6 824
Cyprus 0.0 339 66.1 0.0 5.7 943
Hong Kong (China) 57 46.9 473 0.8 412 58.0
Jordan 1.1 25.0 63.9 6.9 83 84.7
Kazakhstan 0.0 829 17.1 0.0 29.8 70.2
Macao (China) 58.8 412 0.0 20.8 70.6 8.6
Malaysia 6.5 514 42.0 0.4 429 56.7
Malta 24 40.4 57.1 0.4 49.0 50.6
Moldova 0.0 0.0 100.0 2.8 5.6 91.7
Montenegro 2.9 4.5 927 5.7 17.1 771
Morocco 24.9 47.8 273 33 40.0 56.7
Panama 0.0 59.2 40.8 0.0 95.5 45
Peru 0.0 18.4 81.6 0.0 37 96.3
Qatar 25 504 471 0.0 9.4 90.6
Romania 0.0 5.6 94.4 1.4 6.9 91.7
Russia 17.2 209 61.9 0.0 55.3 447
Serbia 68.6 18.8 12.7 0.0 1.6 98.4
Singapore 0.8 0.4 98.8 0.0 6.5 935
Chinese Taipei 0.0 86.9 131 0.0 75.9 241
Thailand 0.0 184 81.6 0.0 73 92.7
Ukraine 18.1 11.1 70.8 0.0 1.4 98.6
United Arab Emirates 46.1 18.8 35.1 14.7 433 42.0
Uruguay 9.4 36.5 54.1 7.3 36.1 56.7
Viet Nam 45.8 51.4 2.8 45.8 51.4 2.8

Note: Percentages may not add up to 100% due to rounding. Percentages are reported as a proportion of all test items that received a rating. For countries that delivered
the test on paper, only ratings for trend items were considered. Countries and economies that are not included in this table did not submit ratings on the final set of items. In
Switzerland, three experts from distinct language regions reviewed the items. For the few items where their ratings differed, a national rating was determined as follows: for
relevance to “preparedness for life”, the modal rating was considered; for curriculum overlap, the rating “in some curricula” was used unless all three experts agreed on one of
the two other options. For Belgium, ratings are reported separately for the Flemish Community and for the French Community. For Denmark, the category “in some curricula”
should be interpreted as “partly relevant to” the (single) national learning standards. Ratings for the United States are reported as missing; the education system in the
United States is highly decentralised, with over 13 600 school districts that make curriculum decisions based on state recommendations. This makes it difficult to determine
curriculum coverage in relation to assessment items.

StatLink S https://doi.org/10.1787/888934028881

For any pair of countries/economies, the larger the number and share of common item parameters, the more comparable
the PISA scores. As the figures show, comparisons between most countries’ results are supported by strong links involving
many items (in 58 of 79 countries/economies, over 85% of the items use international, invariant item parameters). Across every
domain, international/common (invariant) item parameters dominate and only a small proportion of the item parameters are
group-specific. The PISA 2018 Technical Report (OECD, forthcomingy;) includes an overview of the number of deviations per item
across all country-by-language groups.

The country/language group with the largest amount of misfit across items is Viet Nam (the same was found in mathematics and
science too). The proportion of international trend items is between 50% and 60% in each subject. A similar level of misfit was
also found in PISA 2015.

The possible reasons why the item-response theory model that fits all other countries well is not a good fit for Viet Nam’s data
are still being investigated. Initial analyses explored, at the item level, the direction of misfit (using mean deviation statistics),
the characteristics of misfit items, and any potential sign of data manipulation or coder bias. For example, students’ booklets
were inspected, and the answers were compared to the codes included in the database. The analysis also involved comparisons
of booklets and response patterns in PISA 2018 with the PISA 2015 main study and with the PISA 2015 and 2018 field trials.
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Figure LA6.1 Invariance of items in the computer-based test of reading across countries/economies and over time

Analyses based on 309 items (including reading-fluency tasks)
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Notes: Each set of stacked columns corresponds to a distinct country/economy. For countries/economies with more than one scaling group, a weighted average
of invariant and non-invariant items across scaling groups is reported.

Item CR563Q12 was excluded from scaling in all countries and is not included among the 309 items considered for this figure.
Source: OECD, PISA 2018 Database; PISA 2018 Technical Report (OECD, forthcomingy).
StatLink SiZM™ https://doi.org/10.1787/888934028900

Figure LA6.2 Invariance of items in the paper-based test of reading across countries and over time

Analyses based on 88 items (“A” booklets) or 87 items (“B” booklets)
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Note: Each set of stacked columns corresponds to a distinct country. For countries with more than one scaling group, a weighted average of invariant and non-
invariant items across scaling groups is reported.

Source: OECD, PISA 2018 Database; PISA 2018 Technical Report (OECD, forthcomingy ).
StatLink Si=™ https://doi.org/10.1787/888934028919
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Indeed, while overall performance can vary across PISA administrations (and particularly between the field trial and the main
study), the item-response patterns, conditional on overall performance, should remain relatively stable across administrations,
unless the patterns are strongly influenced by test conditions, such as the print quality.

This initial investigation did not find any evidence of data manipulation or coder bias. Initial findings indicate that a significant
amount of misfit could be modelled as a country-specific response-format effect, meaning that selected-response questions, as a
group, appeared to be significantly easier for students in Viet Nam than expected, given the usual relationship between open-ended
and selected-response questions reflected in the international model parameters. The initial investigation also found that for a
number of selected-response items, response patterns were not consistent across field-trial and main study administrations.
This inconsistency over time within the same country cannot be explained by familiarity, curriculum or cultural differences. After
reviewing the data for Viet Nam, the PISA Adjudication Group concluded that targeted training and coaching on PISA-like items (and
occasional errors induced by training or coaching) constitutes the most plausible explanation for the differences between student-
response patterns observed in Viet Nam in 2018 and those observed in other countries or in previous cycles.

Whatever its causes, the statistical uniqueness of Viet Nam's response data implies that performance in Viet Nam cannot be
validly reported on the same PISA scale as performance in other countries. It may still be possible to estimate an item-response-
theory model for Viet Nam and report performance on a scale that retains some level of within-country trend comparability, but
this scale could not be used to compare Viet Nam with other countries and could not be interpreted in terms of international
proficiency levels.

In addition, Beijing, Shanghai, Jiangsu and Zhejiang (China) (hereafter “B-S-J-Z [China]”), Indonesia, Korea, Macao (China) and
Chinese Taipei (as well as, amongst countries that delivered the PISA test in the paper-based format, Jordan, Lebanon and
Romania) show a relatively large number of patterns that are unexpected, based on international item parameters and given the
overall performance level observed in these countries/economies. In all of these countries/economies, except Jordan, items with
group-specific parameters and items excluded from scaling represent between 23% and 30% of all items in reading (in Jordan,
they represent 40% of items in reading, 39% in science and 13% in mathematics). This mirrors earlier findings that differential
item functioning in the PISA reading test is higher in Asian countries and in countries using non-Indoeuropean languages (Grisay
and Monseur, 2007, Grisay, Gonzalez and Monseur, 2009;3)). Another tentative pattern that can be established is that item
misfit is higher, in reading, in countries where the language of assessment is not the language spoken outside of school by
many of their students; this is the case in Indonesia and Lebanon. In these cases, the target construct for reading items may be
confounded by language proficiency.

While the number of items affected is relatively large, the nature and extent of misfit are unlikely to affect the validity and
comparability of PISA results in these cases. For example, in each of the countries/economies that delivered PISA on computer,
including B-S-J-Z (China), Indonesia, Korea, Macao (China) and Chinese Taipei, comparisons of reading scores across countries
are supported by at least 218 items with common, invariant parameters. In the case of Jordan and Lebanon, while international
comparability is lower (also because these countries used paper-based instruments; see Annex A5), trend comparability is strong:
for a majority of the items receiving country-specific item parameters, the observed response patterns are consistent with what
had already been observed in 2015.

ARE PISA RANKINGS DETERMINED BY THE SELECTION OF ITEMS FOR THE TEST?

A key assumption of a fully invariant “international” item-response model is that a single model can describe the relationship
between student proficiency and (international) item characteristics for all countries and economies. This would imply, for
example, that any sufficiently large subset of items would result in the same performance estimate for the country/economy,
up to a small “measurement error”. In practice, the assumption of full invariance is relaxed in PISA, which estimates a “partial”
invariance model that allows some items to have country/language-specific characteristics (see above). This strongly limits the
impact of item selection on performance scores.

This section analyses the impact of item selection on mean-score rankings for countries that delivered the PISA 2018 test on
computer. It does so both in the context of a hypothetical fully invariant item-response model and in the context of the partial-
invariance model used in PISA. In both situations, the analysis asks: to what extent could a country improve its ranking simply
through a more favourable selection of test items (i.e. without changing students’ behaviour)?

In particular, for each country, three approximate measures of mean performance are computed: one based on the full set of
invariant items, which is used as a reference, and two “upper bound” estimates based on more favourable sets of items. These
upper bound estimates are based on two-thirds of the items only. In the “strong invariance” case, all items are considered when
selecting the most-favourable 77 items (out of 115 items available in total); in the “partial invariance” case, only items that are
scaled using international trend items are considered when selecting the most-favourable 77 items for each country/economy.
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Figure LA6.3 Robustness of country mean scores in science

Mean performance and upper bound on mean performance based on most favourable selection of 77 items
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Note: Mean performance is computed based on invariant items only as the mean of logit-transformed percentages of correct answers, centred around the
international mean and divided by the median absolute deviation. The value of O corresponds to the international mean for computer-based countries. To
compute the upper bound on mean performance, only the most favourable 77 items (i.e. about two-thirds of the overall set of items) are considered for each
country. The high mark selects these 77 items among all 115 items, assuming that they are invariant and can be used to compare countries; the more narrow
range assumes that only the science items that are scaled with international item parameters are comparable across countries and economies.

Source: OECD, PISA 2018 Database.

StatLink SisM™ https://doi.org/10.1787/888934028938
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To avoid embedding other model assumptions in the comparison, country mean scores are not computed through an item-response
model, but as simple averages of logit-transformed percent-correct statistics, centred around the international mean for each item.2
The average score for a country whose students succeed at the international mean level on each item is therefore 0. Positive scores
indicate that the country has, on average across items, higher success rates than the international mean; negative scores indicate
that the country has, on average, lower success rates than the international mean.

The analysis in this section is based on the science test, because item-level statistics, including the percentage of correct answers
or its logit-transformed values, are not directly comparable across countries for the reading test, which was delivered in adaptive
fashion. The analysis intends to illustrate what the observed level of misfit implies for the substantive conclusions that are drawn
from PISA, both before any country- and language-specific parameters are assigned, and after the set of invariant items is tailored
to each country. Because the amount of model misfit is similar in every domain, the qualitative conclusions are expected to
generalise to reading too.

The analysis shows that the selection of items only minimally affects the most important comparative conclusions - for example,
whether a country scores above or below another country, on average - and that the influence of item selection on country
rankings is reduced particularly when the partial-invariance model that PISA applies to student responses is duly considered.
This means that the potential for improving a country’s mean performance in PISA through a more favourable selection of items,
indicated by the blue segments in Figure 1.A6.3, is small in comparison to the overall variation in performance across countries.

ARE MEASURES OF READING FLUENCY COMPARABLE ACROSS COUNTRIES AND LANGUAGES?
Reading-fluency tasks required test-takers to decide as quickly as possible whether a simple sentence made sense (see Annex C).

Student scores on reading-fluency tasks (i.e. whether they correctly affirmed that a meaningful sentence made sense and rejected
meaningless sentences) were considered together with the remaining reading tasks during scaling. These tasks amount to very
simple literal understanding tasks. The analysis of country-by-item effects (DIF) did not highlight particular issues related to this
group of items.

Timing information, however, was not used during scaling.3 An initial analysis of item completion time for reading-fluency tasks
indeed showed considerable country differences and, most important, item-by-country effects. For this reason, the Reading
Expert Group that guided the development of the reading test does not recommend the use of time data at the item level as part
of the international PISA reports, nor the construction of a simple international timing-based measure of fluency. At the same
time, the Reading Expert Group supports the use of timing-based measures of fluency in national analyses, and encourages
further research into the modelling of timing and accuracy data at national and international levels. Simple, descriptive measures
of the total time spent by students on reading-fluency tasks are provided in Table [.A8.19 (available on line).

Data about response time and score (correct/incorrect) are available for all items, including reading fluency items, and for all
students, as part of the public-use cognitive database. Interested researchers can access these data through the PISA website
at www.oecd.org/pisa.

Notes

1. For countries that distributed the paper-based test, group invariance is assessed with respect to international paper-based item parameters.
When comparing countries using the paper-based test to countries using the computer-based test, the number and share of items for which
the difficulty parameter differs (metric invariant items; see Table I.A5.3) should also be considered.

2. The approximate mean scores used in Figure [.A6.3, based on logit-transformed and centred percent-correct statistics for invariant items,
correlate at r = 0.998 (N = 70) with the mean scores based on plausible values reported in Table 1.B1.6.

3. Timing information is collected and reported in databases for all items in the computer-based test, but is not considered, in general, part of
the construct that is being assessed by these items. In contrast, in the case of reading-fluency items, both “speed” and “accuracy” are important
aspects of the target construct, and students were explicitly told that their completion time would be considered, along with their answers
("You will have three minutes to read and respond to as many sentences as you can”). For this reason, the question whether timing information
should be included in scaling was considered.
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ANNEX A7
Comparing reading, mathematics and science performance across PISA cycles

The methodology underpinning the analysis of trends in performance in international studies of education is complex. In order
to ensure the comparability of PISA results across different assessment years, a number of conditions must be met.

In particular, successive assessments of the same subject must include a sufficient number of common assessment items, and
these items must retain their measurement properties over time, so that results can be reported on a common scale. The set of
items included must adequately cover the different aspects of the framework for each domain.

Furthermore, the sample of students in assessments carried out in different years must be equally representative of the target
population; only results from samples that meet the strict standards set by PISA can be compared over time. Even though
they participated in successive PISA assessments, some countries and economies cannot compare all of their PISA results over
time.

Even when PISA samples accurately reflect the target population (that of 15-year-olds enrolled in grade 7 or above), changes
in enrolment rates and demographics can affect the interpretation of trends. For this reason, Chapter 9 in this volume also
discusses contextual changes alongside trends in performance, and presents adjusted trends that account for changes in the
student population in addition to the basic, non-adjusted performance trends.

Comparisons over time can also be affected by changes in assessment conditions or in the methods used to estimate students’
performance on the PISA scale. In particular, from 2015 onward, PISA introduced computer-based testing as the main mode of
assessment. It also adopted a more flexible model for scaling response data, and treated items that were left unanswered at the
end of test forms as if they were not part of the test, rather than as incorrectly answered. (Such items were considered incorrect
in previous cycles for the purpose of estimating students’ position on the PISA scale.) Instead of re-estimating past results based
on new methods, PISA incorporates the uncertainty associated with these changes when computing the significance of trend
estimates (see the section on “link errors” below, and Chapter 2).

Finally, comparisons of assessment results through years that correspond to different assessment frameworks may also reflect
the shifting emphasis of the test. For example, differences between PISA 2015 (and earlier) and PISA 2018 results in reading,
or between PISA 2012 and PISA 2018 results in science reflect not only whether students have become better at mastering the
common assessment items used for linking the assessments (which reflect the earlier assessment framework), they also reflect
students' relative performance (compared to other students, in other countries) on aspects of proficiency that are emphasised in
the most recent assessment framework.

LINK ERRORS

Link errors are estimates that quantify the uncertainty involved in comparisons that involve different calibrations of the same
scale (e.g. the PISA 2009 and the PISA 2018 calibrations of the reading scale). Standard errors for estimates of changes in
performance and trends across PISA cycles take this uncertainty into account.

As in past cycles, only the uncertainty around the location of scores from past PISA cycles on the 2018 reporting scale is reflected
in the link error. Because this uncertainty about the position in the distribution (a change in the intercept) is cancelled out
when looking at location-invariant estimates (such as estimates of the variance, the inter-quartile range, gender gaps, regression
coefficients, correlation coefficients, etc.), standard errors for these estimates do not include the linking error.

Link error for scores between two PISA assessments

Link errors for PISA 2018 were estimated based on the comparison of rescaled country/economy means per domain with the
corresponding means derived from public use files and produced under the original scaling of each cycle. This approach for
estimating the link errors was used for the first time in PISA 2015 (OECD, 2017, p. 237(y7). The number of observations used for
the computation of each link error equals the number of countries with results in both cycles. Because of the sparse nature of the
data underlying the computation of the link error, a robust estimate of the standard deviation was used, based on the S,, statistic
(Rousseeuw and Croux, 1993;)).
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Table LA7.1 Link errors for comparisons between PISA 2018 and previous assessments

Comparison Reading Mathematics Science
PISA 2000 to 2018 4.04

PISA 2003 to 2018 7.77 2.80

PISA 2006 to 2018 5.24 3.18 3.47
PISA 2009 to 2018 352 3.54 3.59
PISA 2012 to 2018 3.74 334 4.01
PISA 2015 to 2018 3.93 2.33 1.51

Note: Comparisons between PISA 2018 scores and previous assessments can only be made to when the subject first became a
major domain or later assessment cycles. As a result, comparisons of mathematics and science performance between PISA 2000 and
PISA 2018, for example, are not possible.

Source: PISA 2018 Technical Report (OECD, forthcomings)).
StatLink Siis™ https://doi.org/10.1787/888934028957

Link error for other types of comparisons of student performance

In PISA, link errors for comparisons across two assessments are considered to be the same across the scale: the link error is the
same for a scale score of 400 as for a scale score of 600. However, not all quantities of interest are reported on the PISA scale;
and some comparisons involve more than two assessments. How is the proportion of students scoring above a particular cut-off
value affected by the link error? How are regression-based trends affected by link errors?

The link error for regression-based trends in performance and for comparisons based on non-linear transformations of scale
scores can be estimated by simulation, based on the link error for comparison of scores between two PISA assessments.
In particular, Table 1.A7.2 (available on line) presents the estimates of the link error for the comparison of the percentage of
students performing below Level 2 and at or above Level 5, while Table 1.A7.3 presents the magnitude of the link error associated
with the estimation of the average three-year trend (see below for a definition of the average three-year-trend).

The estimation of the link errors for the percentage of students performing below Level 2 and at or above Level 5 uses the
assumption that the magnitude of the uncertainty associated with the linking of scales follows a normal distribution with a mean
of 0 and a standard deviation equal to the scale link error shown in Table I.A7.1. From this distribution, 500 errors are drawn and
added to the first plausible value of each country's/economy’s 2018 students, to represent the 500 possible scenarios in which
the only source of differences with respect to 2018 is the uncertainty in the link.

By computing the estimate of interest (such as the percentage of students in a particular proficiency level) for each of the 500
replicates, it is possible to assess how the scale link error influences this estimate. The standard deviation of the 500 replicate
estimates is used as the link error for the change in the percentage of students scoring at a particular proficiency level. Because
the influence of the scale link error on this estimate depends on the exact shape and density of the performance distribution
around the cut-off points, link errors for comparisons of proficiency levels are different for each country, and within countries, for
boys and girls.

The estimation of the link errors for regression-based trends similarly uses the assumption that the uncertainty in the link follows
a normal distribution with a mean of 0 and a standard deviation equal to the scale link error shown in Table I.A7.1. However,
because the interest here lies in trends over more than two assessment years, the covariance between link errors must be
considered in addition to the link errors shown in Table L.A7.1.

To simulate data from multiple PISA assessments, 2 000 observations were drawn from a multivariate normal distribution with
all means equal to 0 and whose variance/covariance structure is identified by the link error published in Table 1.A7.1, and by
those between previous PISA reporting scales, published in Table 12.31 of the PISA 2012 Technical Report and in Table 12.8 of
the PISA 2015 Technical Report (OECD, 2014, OECD, 20173). These draws represent 2 000 possible scenarios in which the real
trend is 0, and the estimated trend entirely reflects the uncertainty in the comparability of scores across scales. Link errors for
comparisons of the average three-year trend between PISA 2018 and previous assessments depend on the number of cycles
involved in the estimation, but are independent of the shape of the performance distribution within each country.

Comparisons of performance: Difference between two assessments and average three-year trend

To evaluate the evolution of performance, analyses report the change in performance between two cycles and the average
three-year trend in performance. When more than five data points are available, curvilinear trend trajectories are also estimated.
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Comparisons between two assessments (e.g. a country’'s/economy’s change in performance between PISA 2009 and PISA 2018
or the change in performance of a subgroup) are calculated as:

Azo19-¢= PISAzg1 — PISA,

where Ayp1g.¢ iS the difference in performance between PISA 2018 and a previous PISA assessment, PISA;q1g is the mathematics,
reading or science score observed in PISA 2018, and PISA; is the mathematics, reading or science score observed in a previous
assessment. (Comparisons are only possible with the year when the subject first became a major domain or later assessments;
as a result, comparisons of mathematics performance between PISA 2018 and PISA 2000 are not possible, nor are comparisons
of science performance between PISA 2018 and PISA 2000 or PISA 2003.) The standard error of the change in performance
0(Lo0184) IS

Equation 1.A7.2 [N (iSSP R \[022018 + 0 +errorgy g,

where O3 is the standard error observed for PISAzp;s, Oy is the standard error observed for PISA; and error?ypg; is the link error for
comparisons of science, reading or mathematics performance between the PISA 2018 assessment and a previous () assessment.
The value for error?;o:g, is shown in Table LA7.1 for most of the comparisons and Table 1.A7.2 for comparisons of proficiency levels.

A second set of analyses reported in this volume relates to the average three-year trend in performance. The average three-
year trend is the average rate of change observed through a country's/economy’s participation in PISA per three-year period -
an interval corresponding to the usual interval between two consecutive PISA assessments. Thus, a positive average three-year
trend of x points indicates that the country/economy has improved in performance by x points per three-year period since
its earliest comparable PISA results. For countries and economies that have participated only in PISA 2015 and PISA 2018,
the average three-year trend is equal to the difference between the two assessments.

The average three-year trend in performance is calculated through a regression of the form

CUENEWREVEER  PISA;, = Py + fitime, + &

where PISA;; is country /s location on the science, reading or mathematics scale in year t (mean score or percentile of the
score distribution), time; is a variable measuring time in three-year units, and &;; is an error term indicating the sampling and
measurement uncertainty around PISA;.. In the estimation, sampling errors and measurement errors are assumed to be
independent across time. Under this specification, the estimate for 3; indicates the average rate of change per three-year period.
Just as a link error is added when drawing comparisons between two PISA assessments, the standard errors for 84 also include
alink error:

o(B) = Jas,ﬂ(ﬂl)wﬁ(ﬁl)

where 0, (87) is the sampling and imputation error associated with the estimation of 3; and 02 (3;) is the link error associated
with the average three-year trend. It is presented in Table L.A7.3.

The average three-year trend is a more robust measure of a country’'s/economy’s progress in education outcomes as it is based on
information available from all assessments. It is thus less sensitive to abnormal measurements that may alter comparisons based
on only two assessments. The average three-year trend is calculated as the best-fitting line throughout a country's/economy’s
participation in PISA. PISA scores are regressed on the year the country participated in PISA (measured in three-year units of
time). The average three-year trend also takes into account the fact that, for some countries and economies, the period between
PISA assessments is less than three years. This is the case for those countries and economies that participated in PISA 2000 or
PISA 2009 as part of PISA+. They conducted the assessment in 2001, 2002 or 2010 instead of 2000 or 2009."

Curvilinear trends are estimated in a similar way, by fitting a quadratic regression function to the PISA results for country / across
assessments indexed by t:

LCEEEIREVER  PISA; = f; + Bsyear; + Byyear? + &,

where year, is a variable measuring time in years since 2018 and year{ is equal to the square of year t. Because year is scaled
such that it is equal to zero in 2018, 35 indicates the estimated annual rate of change in 2018 and 3, the acceleration/deceleration
of the trend. If B, is positive, it indicates that the observed trend is U-shaped, and rates of change in performance observed in
years closer to 2018 are higher (more positive) than those observed in earlier years. If 54 is negative, the observed trend has
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an inverse-U shape, and rates of change in performance observed in years closer to 2018 are lower (more negative) than those
observed in earlier years. Just as a link error is added in the estimation of the standard errors for the average three-year trend, the
standard errors for 53 and 4 also include a link error (Table I.A7.4). Curvilinear trends are only estimated for countries/economies
that can compare their performance across five assessments at least, to avoid over-fitting the data.

ADJUSTED TRENDS

PISA maintains its technical standards over time. Although this means that trends can be calculated over populations defined in
a consistent way, the share of the 15-year-old population that this represents, and/or the demographic characteristics of 15-year-
old students can also be subject to change, for example because of migration.

Because trend analyses illustrate the pace of progress of successive cohorts of students, in order to draw reliable conclusions
from such results, it is important to examine the extent to which they are driven by changes in the coverage rate of the sample
and in the demographic characteristics of students included in the sample. Three sets of trend results were therefore developed:
unadjusted trends, adjusted trends accounting for changes in enrolment, and adjusted trends accounting for changes in the
demographic characteristics of the sample. Adjusted trends represent trends in performance estimated after neutralising the
impact of concurrent changes in the demographic characteristics of the sample.

Adjusted trends accounting for changes in enrolment

To neutralise the impact of changes in enrolment rates on trends in median performance and on performance at higher percentiles
(or, more precisely, the impact of changes in the coverage rate of the PISA sample with respect to the total population of 15-year-
olds; see Coverage Index 3 in Annex A2), the assumption was made that the 15-year-olds not covered by the assessment would
all perform below the percentile of interest across all 15-year-olds. With this assumption, the median score across all 15-year-olds
(for countries where the coverage rate of the sample is at least 50%) and higher percentiles could be computed without the need
to specify the level of performance of the 15-year-olds who were not covered (note that the assumption made is more demanding
for the median than for higher percentiles, such as the 75th percentile).

In practice, the estimation of adjusted trends accounting for changes in enrolment first requires that a single case by country/
economy be added to the database, representing all 15-year-olds not covered by the PISA sample. The final student weight
for this case is computed as the difference between the total population of 15-year-olds (see Table 1.A2.2) and the sum of final
student weights for the observations included in the sample (the weighted number of participating students). Similarly, each
replicate weight for this case is computed as the difference between the total population of 15-year-olds and the sum of the
corresponding replicate weights. Any negative weights resulting from this procedure are replaced by 0. A value below any of the
plausible values in the PISA sample is entered for the performance variables of this case.

In a second step, the median and upper percentiles of the distribution are computed on the augmented sample. In a few cases
where the coverage rate is below 50%, the estimate for the adjusted median is reported as missing.

Adjusted trends accounting for changes in the demographic characteristics of the sample

A re-weighting procedure, analogous to post-stratification, is used to adjust the sample characteristics of past samples to the
observed composition of the PISA 2018 sample.

In a first step, the sample included in each assessment cycle is divided into discrete cells, defined by the students’ immigrant
status (four categories: non-immigrant, first-generation, second-generation, missing), gender (two categories: boy, girl) and
relative age (four categories, corresponding to four three-month periods). The few observations included in past PISA datasets
with missing gender or age are deleted. This defines, at most, 32 discrete cells for the entire population. However, whenever the
number of observations included in one of these 32 cells is less than 10 for a certain country/economy and PISA assessment,
the corresponding cell is combined with another, similar cell, according to a sequential algorithm, until all cells reach a minimum
sample size of 10.

In a second step, the cells are reweighted so that the sum of final student weights within each cell is constant across assessments,
and equal to the sum of final student weights in the PISA 2018 sample. Estimates of the mean and distribution of student
performance are then calculated on these reweighted samples, representing the (counterfactual) performance that would have
been observed had the samples from previous years had the same composition of the sample in PISA 2018 in terms of the
variables used in this re-weighting procedure.

COMPARING THE OECD AVERAGE ACROSS PISA CYCLES

Throughout this report, the OECD average is used as a benchmark. It is calculated as the average across OECD countries,
weighting each country equally. Some OECD countries did not participate in certain assessments; other OECD countries do not
have comparable results for some assessments; still others did not include certain questions in their questionnaires or changed

© OECD 2019 » PISA 2018 Results (Volume I): What Students Know and Can Do



Comparing reading, mathematics and science performance across PISA cycles Annex A7

them substantially from assessment to assessment. In trend tables and figures, the OECD average is reported on consistent sets
of OECD countries, and multiple averages may be included. For instance, the “OECD average-23" includes only 23 OECD countries
that have non-missing observations for all assessments since PISA 2000; other averages include only OECD countries that have
non-missing observations for the years for which this average itself is non-missing. This restriction allows for valid comparisons of
the OECD average over time and neutralises the effect of changing OECD membership and participation in PISA on the estimated
trends.

Tables available on line
https://doi.org/10.1787/888934028957

® Table LA7.2. Link errors for comparisons of proficiency levels between PISA 2018 and previous assessments
® Table [LA7.3. Link errors for the linear trend between previous assessments and PISA 2018

® Table LA7.4. Link errors for the curvilinear trend between previous assessments and PISA 2018

1. Countries and economies that participated in the PISA+ projects administered the same assessments as their PISA 2000 or PISA 2009
counterparts, the only difference being that the assessments were conducted one or two years later. These countries’/economies’ data were
adjudicated against the same technical and quality standards as their PISA 2000 and PISA 2009 counterparts. Results from the PISA+ projects
appeared originally in OECD/UNESCO Institute for Statistics (20035;) and Walker (2011(5)), and data from these countries and economies are
available as part of the PISA 2000 and PISA 2009 data sets.
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ANNEX A8
How much effort did students invest in the PISA test?

Performance on school tests is the result of the interplay amongst what students know and can do, how quickly they process
information, and how motivated they are for the test. To ensure that students who sit the PISA test engage with the assessment
conscientiously and sustain their efforts throughout the test, schools and students that are selected to participate in PISA are
often reminded of the importance of the study for their country. For example, at the beginning of the test session, the test
administrator reads a script that includes the following sentence:

“This is an important study because it will tell us about what you have been learning and what school is like for you. Because
your answers will help influence future educational policies in <country and/or education system>, we ask you to do the very
best you can.”

However, viewed in terms of the individual student who takes the test, PISA can be described as a low-stakes assessment: students
can refuse to participate in the test without suffering negative consequences, and do not receive any feedback on their individual
performance. If students perceive an absence of personal consequences associated with test performance, there is a risk that
they might not invest adequate effort (Wise and DeMars, 2010p).

Several studies in the United States have found that student performance on assessments, such as the United States national
assessment of educational progress (NAEP), depends on the conditions of administration. In particular, students performed less
wellin regular low-stakes conditions compared to experimental conditions in which students received financial rewards tied to their
performance or were told that their results would count towards their grades (Wise and DeMars, 2005(,)). In contrast, a study in
Germany found no difference in effort or performance measures between students who sat a PISA-based mathematics test under
the standard PISA test-administration conditions, and students who sat the test in alternative conditions that increased students’
stakes for performing well (Baumert and Demmrich, 2001 3)). In the latter study the experimental conditions included promising
feedback about one’s performance, providing monetary incentives contingent on performance, and letting students know that the
test would count towards their grades. The difference in results may suggest that the motivation of students to expend effort on
a low-stakes test such as PISA may differ significantly across countries. Indeed, the only existing comparative study on the effect
of incentives on test performance found that offering students monetary incentives to expend effort on a test such as PISA -
something that is not possible within the regular PISA procedures - led to improved performance amongst students in the United
States, while students in Shanghai (China) performed equally well with or without such incentives (Gneezy et al., 20174).

These studies suggest that differences in countries’ and economies’ mean scores in PISA may reflect differences not only in
what students know and can do, but also in their motivation to do their best. Put differently, PISA does not measure students’
maximum potential, but what students actually do, in situations where their individual performance is monitored only as part of
their group’s performance.

A number of indicators have been developed to assess differences between individuals or between groups (e.g. across countries
and economies) in students’ motivation in low-stakes tests.

Several scholars have used student self-report measures, collected shortly after the test (Wise and DeMars, 2005, EKIOf, 2007(s)).
Typically, students are asked about the effort they invested in the test, and the effort they would have expended in a hypothetical
situation, e.g. if the test results counted towards their grades. PISA 2018 also included such questions at the end of both the
paper- and computer-based test forms (see Figure LA8.1).

However, there are several disadvantages of self-report measures. In particular, it is unclear whether students - especially those
who may not have taken the test seriously - respond truthfully when asked how hard they tried on a test they have just taken; and
it is unclear to what extent answers provided on subjective response scales can be compared across students, let alone across
countries. The comparison between the “actual” and the "hypothetical” effort is also problematic. In the German study discussed
above, regardless of the conditions under which they took the test, students said that they would have invested more effort if any
of the other three conditions applied; the average difference was particularly marked amongst boys (Baumert and Demmrich,
20013)). One explanation for this finding is that students are under-reporting their true effort, relative to their hypothetical effort,
to attribute their wrong answers in the actual test they sat to lack of effort, rather than lack of ability.
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Figure LA8.1 The effort thermometer in PISA 2018
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In response to these criticisms, researchers have developed new ways to examine test-taking effort, based on the observation of
students’ behaviour during the test. Wise and Kong (2005)) propose a measure based on response time per item in computer-
delivered tests. Their measure, labelled “response-time effort”, is simply the proportion of items, out of the total number of items
in a test, on which respondents spent more than a threshold time T (e.g five seconds, for items based on short texts). Borgonovi
and Biecek (2016() developed a country-level measure of “academic endurance” based on comparisons of performance in the
first quarter of the PISA 2012 test and in the third quarter of the PISA 2012 test (the rotating booklets design used in PISA 2012
ensured that test content was perfectly balanced across the first and third quarters). The reasoning behind this measure is that
while effort can vary during the test, what students know and can do remains constant; any difference in performance is therefore
due to differences in the amount of effort invested.! Measures of “straightlining”, i.e. the tendency to use an identical response
category for all items in a set (Herzog and Bachman, 1981g)), may also indicate low test-taking effort.

Building on these measures, this annex presents country-level indicators of student effort and time management in PISA 2018, and
compares them, where possible, to the corresponding PISA 2015 measures. The intention is not to suggest adjustments to PISA
mean scores or performance distributions, but to provide richer context for interpreting cross-country differences and trends.

AVERAGE STUDENT EFFORT AND MOTIVATION

Figure 1.A8.2 presents the results from students’ self-reports of effort; Figure 1.A8.3 presents, for countries using the computer-
based test, the result of Wise and Kong's (2005(¢;) measure of effort based on item-response time.

A majority of students across OECD countries (68%) reported expending less effort on the PISA test than they would have done
in a test that counted towards their grades. On the 1-to-10 scale illustrated in Figure 1.A8.1, students reported an effort of “8” for
the PISA test they just had completed, on average. They reported that they would have described their effort as “9” had the test
counted towards their marks. Students in Albania, Beijing, Shanghai, Jiangsu and Zhejiang (China) (hereafter “B-S-J-Z [China]") and
Viet Nam rated their effort highest, on average across all participating countries/economies, with an average rating of “9". Only
17% of students in Albania and 27% of students in Viet Nam reported that they would have invested more effort had the test
counted towards their marks.

At the other extreme, more than three out of four PISA students in Germany, Denmark, Canada, Switzerland, Sweden, Belgium,
Luxembourg, Austria, the United Kingdom, the Netherlands and Portugal (in descending order of that share), and 68% on average
across OECD countries, reported that they would have invested more effort if their performance on the test had counted towards
their marks (Table L.A8.1). In most countries, as well as on average, boys reported investing less effort in the PISA test than girls
reported. But the effort that boys reported they would have invested in the test had it counted towards their marks was also less
than the effort that girls reported under the same hypothetical conditions. When the difference between the reports is considered,
a larger share of girls reported that they would have worked harder on the test if it had counted towards their marks (Table 1.A8.2).
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Figure 1.A8.2 Self-reported effort in PISA 2018

Percentage of students who reported expending less effort on the PISA test than if the test counted towards their marks

Average effort Average effort
expended expended
on the PISA test on the PISA test
Germany 7.2 Latvia 7.7
Denmark 7.5 Costa Rica 8.1
Canada 7.5 Romania 7.9
Switzerland 7.2 Japan 7.1
Sweden 7.4 Ukraine 8.1
Belgium 7.3 Panama 8.4
Luxembourg 7.0 Bulgaria 7.7
Austria 7.1 Mexico 8.6
United Kingdom 7.5 Qatar 8.0
Netherlands 7.4 Brunei Darussalam 7.4
Portugal 7.5 Montenegro 7.7
Norway 7.4 Saudi Arabia 8.4
Singapore 7.5 Lebanon 6.9
France 7.2 Macao (China) 8.1
Australia 7.4 Peru 8.2
New Zealand 7.6 Georgia 7.7
Slovenia 7.6 Moldova 8.4
Spain 7.5 Brazil 8.2
Czech Republic 7.3 Russia 7.8
Ireland 8.0 Morocco 8.2
Argentina 7.8 North Macedonia 8.0
Finland 8.0 Baku (Azerbaijan) 8.0
Uruguay 7.9 Jordan 8.4
Malta 7.2 Colombia 8.5
Greece 7.5 Korea 8.3
Poland 7.4 Belarus 8.4
OECD average 7.6 Chinese Taipei 8.3
Italy 7.9 United Arab Emirates 8.5
Estonia 7.7 B-S-J-Z (China) 9.0
Serbia 7.4 Turkey 8.9
Hong Kong (China) 7.4 Malaysia 8.6
Hungary 7.7 Kazakhstan 8.7
Slovak Republic 7.3 Indonesia 8.8
Chile 8.0 Thailand 8.6
United States 8.3 Dominican Republic 8.9
Croatia 7.6 Kosovo 8.7
Bosnia and Herzegovina 7.4 Philippines 8.8
Israel 7.9 VietNam 9.0 mes=——
Lithuania 8.0 Albania 9.0 (——
Iceland 7.7
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
Percentage of students Percentage of students

Note: The number next to the name of the country/economy indicates the average effort expended on the PISA test, reported on a 0-to-10 scale by students.

Countries and economies are ranked by descending order of percentage of students who reported expending less effort on the PISA test than if the test counted
towards their marks.

Source: OECD, PISA 2018 Database, Table I.A8.1.
StatLink Sirs™ https://doi.org/10.1787/888934028976

Response-time effort, on the other hand, appears unrelated to country-level ratings of self-reported effort (this measure is
available only for countries that delivered PISA on computer).2 In fact, most countries/economies show considerable response-
time effort. In order to estimate response-time effort, a conservative threshold (i.e. a minimum of five seconds per item) was used
to define "solution behaviour” on mathematics and science items; reading and global competence items were excluded from the
items considered to ensure comparability across countries.>

The largest share of students who exhibited genuine response behaviour - i.e. spent at least five seconds on any mathematics
or science item that was presented to them - were found in Denmark (one of the countries with the largest share of students
who reported they would have worked harder on the test if it had counted towards their marks), Finland and Mexico; but many
other countries and economies share similar levels of response-time effort as these three. Only Qatar (response-time effort equal
to 91.5%) has a large share of student responses to items (8.5%) that may correspond to “rapid skipping” or “rapid guessing”
behaviours (i.e. students spent less than five seconds trying to solve the item; rapidly skipped items at the end of each session
were considered as non-reached items and did not count towards the measure of response-time effort; Table 1.A8.7). The same
pattern of low response-time effort in Qatar was already observed in 2015 data (Table 1.A8.9).4
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Figure 1L.A8.3 Response-time effort in PISA 2018

Average percentage of test items on which students spent more than 5 seconds (excluding reading and global competence items)
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Countries and economies are ranked in descending order of the percentage of items on which students spent more than 5 seconds.
Source: OECD, PISA 2018 Database, Table LA8.7.
StatLink Sirs™ https://doi.org/10.1787/888934028995
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One possibility is that the differences between self-report and response-time measures of effort arise because response-time
effort is not sensitive to all types of disengaged response behaviours. Not all students who expend little effort skip questions or
give rapid-guess answers; some may get off task, or read through the material without focus, and end up guessing or skipping
responses only after expending considerable time. Another possibility is that self-report measures of effort do not reflect the real
effort that students put into the test (see above).

The reading-fluency section of the PISA 2018 test offers an opportunity to examine straightlining behaviour in the test. Students
were given a series of 21 or 22 items, in rapid sequence, with identical response formats (“yes” or “no"); meaningless sentences
(such as “The window sang the song loudly”), calling for a “no” answer, were interspersed amongst sentences that had meaning
(such as “The red car has a flat tyre”), calling for a “yes” answer. It is possible that some students did not read the instructions
carefully, or that they genuinely considered that the meaningless sentences (which had no grammatical or syntactical flaws) had
meaning. However, this response pattern (a series of 21 or 22 “yes” answers) or its opposite (a series of 21 or 22 "no” answers)
is unexpected amongst students who demonstrated medium or high reading competence in the main part of the reading test.

Table LA8.21 shows that, indeed, only 1.5% of all students, on average across OECD countries, exhibited such patterned responses in
reading-fluency tasks. That proportion is even smaller (only 0.5%) amongst high-performing students, defined here as those students
who attained high scores on the first segment of the reading test, after completing reading-fluency tasks.> However, the proportion
of high-performing students who exhibited “straightlining” behaviour on the reading-fluency test is close to 6% in Kazakhstan, close
to 5% in the Dominican Republic, and exceeds 2% in Albania, Indonesia, Korea, Peru, Spain, Thailand and Turkey (Table 1.A8.21).6
It is possible that the unusual response format of reading-fluency tasks triggered, in some limited cases, disengaged response
behaviour, and that these same students did their best in the later parts of the test. It is also possible, however, that these students
did not do their best throughout the PISA test, and not only in this initial, three-minute section of the reading test.

TEST FATIGUE AND THE ABILITY TO SUSTAIN MOTIVATION

For countries that delivered the test on computer, Figure 1.A8.4 presents a measure of test endurance based on Borgonovi and
Biecek (2016(7)). This measure compares performance in mathematics and science (domains where the assignment of tasks to
students was non-adaptive) between the first and second test session (each test session corresponds to one hour). In PISA 2018,
there were no students who took mathematics and science tasks in both test sessions; the comparison is therefore between
equivalent groups of students, as defined by the random assignment of students to test forms. The rotation of items over test
forms further ensures a balanced design.

Amongst countries that delivered the PISA test on computer, only negative or non-significant differences in performance were
observed between the second and first hour of testing. This is expected, as these differences mostly reflect fatigue, and they
support the interpretation of these results as indicators of “endurance”. While the differences tended to be small, in general, seven
countries/economies showed a decline of more than three percentage points in the percentage of correct answers between the
first and second hour of testing (in ascending order, from the smallest to the largest decline): Chile, Serbia, Baku (Azerbaijan),
Colombia, Australia, Norway and Uruguay (Figure 1.A8.4 and Table 1.A8.3).

There was hardly a correlation between overall performance and test endurance.” Some countries with similar performance in
science and mathematics showed marked differences in test endurance. For example, amongst high-performing countries, the
Netherlands showed a relatively marked drop in performance between the first and second session, while there was no significant
decline in performance in B-S-J-Z (China), Singapore, Macao (China) and Finland (in descending order of the overall percentage
of correct responses in mathematics and science). Test endurance was also only weakly related to the share of students in the
country who reported expending less effort in the PISA test than if the test counted towards their school grades.®

Countries that delivered the PISA test on paper showed, on average, larger differences in percent-correct responses between the
first half and the second half of the test. This reflects the different design of the test sessions (see Annex A5). In these countries,
students could continue to work on the first half of the test during the second hour of testing, as all domains of testing were
bundled in a single booklet.

Academic endurance can be computed in much the same way with PISA 2015 data. In order to compare results with PISA 2018,
Tablel.A8.5 uses only student performance in mathematics and science. Even so, results should not be compared directly with
results in Table 1.A8.3, because the test content in science and the distribution of science and mathematics questions across
test forms differ between 2015 and 2018 (science was the major domain in 2015, and was always assessed over a full hour).
Nevertheless, the PISA 2015 measure of academic endurance correlates strongly at the country level with the PISA 2018 measure
of academic endurance (the linear correlation coefficient is r = 0.65 across the 53 countries that delivered the test on computer,
and that had already delivered the test on computer in 2015) (Tables .A8.3 and 1.A8.5). In general, countries/economies where
students showed above-average endurance in 2018 (such as Finland, Macao [China], Singapore and Chinese Taipei) had
already demonstrated above-average endurance in 2015, and countries with below-average endurance (such as Australia, the
Netherlands, Norway and Uruguay) tended to show below-average endurance in 2015 as well.
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Figure LA8.4 Academic endurance
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Countries and economies are ranked in descending order of the difference in science and mathematics performance between test sessions.

Source: OECD, PISA 2018 Database, Table 1.A8.3.
StatLink 5= https://doi.org/10.1787/888934029014

TIME MANAGEMENT AND SPEED OF INFORMATION PROCESSING

Non-reached items at the end of each of the two one-hour test sessions in the computer-based assessment (and at the end of
the test booklet, in the paper-based assessment) are defined for each test-taker as omitted responses that are not followed by a
valid (correct or incorrect) response before the end of the session/booklet (OECD, forthcoming;gy).

Figure 1.A8.5 shows the average percentage of non-reached items in mathematics and science (reading was not analysed due
to the adaptive design, which makes the percentage of non-reached items not comparable across students and countries).
On average across OECD countries, 4% of items were not reached by the end of the test session: 5% amongst students who were
given science or mathematics tests during the first hour, and 3% amongst students who were given science or mathematics tests
during the second hour. This difference between the first and second hour, which can be found in most countries that delivered
the test on computer, suggests that students may have become more familiar with the test platform, timing and response formats
during the test. However, the percentage of non-reached items is above 15% in Peru, Panama and Argentina (in descending
order of that percentage; the latter country delivered the test on paper), and it is between 10% and 11% in Brazil, the Dominican
Republic and Morocco. The proportion of non-reached items is smallest in Viet Nam (0.1%), followed by B-S-J-Z (China), Korea and
Chinese Taipei (between 1.1% and 1.3%) (Figure LA8.5 and Table 1.A8.11).
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Figure L.A8.5 Non-reached items

Percentage of non-reached items in PISA 2015 and PISA 2018
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Notes: Albania, Georgia, Indonesia, Jordan, Kazakhstan, Kosovo and Malta used pen-and-paper tests in 2015 and computer-based tests in 2018. Jordan,
Lebanon, the Republic of Moldova, the Republic of North Macedonia, Romania and Viet Nam used pen-and-paper tests in both years. Argentina, Saudi Arabia
and Ukraine used pen-and-paper tests in 2018. Results for all other countries are based on computer-based tests.

Countries and economies are ranked in descending order of the percentage of non-reached items in PISA 2018.
Source: OECD, PISA 2018 Database, Tables .A8.11 and .A8.13.
StatLink SirEM™ https://doi.org/10.1787/888934029033

Between 2015 and 2018, the proportion of non-reached items increased in most countries. In many Latin American countries
(Brazil, Colombia, Costa Rica, Mexico, Peru and Uruguay), as well as in Sweden, it increased from less than 3% in 2015 to more
than 8% in 2018. The most significant exception to this increase is the Dominican Republic, where non-reached items decreased
from 13% to 11%. Non-reached items also decreased in most countries that transitioned to computer-based testing in 2018
(Figure 1.A8.5; Tables 1.A8.11 and 1.A8.13). The rotation of the major domain, and other changes affecting the length of the
test, may have contributed to the increase in non-reached items in countries that delivered the test on computer. As in 2015,
non-reached items were considered as “not administered” for the purpose of estimating students' performance on the PISA
scale, and the increase or decrease in non-reached items therefore cannot explain performance changes between 2015 and
2018 (though both changes may be related to the same cause, such as weaker motivation amongst students to try their best).

Figure 1.A8.6 presents, for countries that delivered the PISA test on computer, the amount of time students spent on the
reading, mathematics and science test. Students were given a maximum of one hour to complete the mathematics and/or
science section of their PISA test (the other hour was used for assessing reading). On average across OECD countries, 50%
completed the first test section (either the reading section, or the mathematics and/or science section) within less than
43 minutes (median total time); 10% of students took less than 28 minutes to finish the test (10th percentile of total time),
and 90% of students completed the test within 52 minutes. Students tended to be faster during the second hour, probably
because they became more familiar with the test platform and the different response formats. The median total time was only
39 minutes in the second hour.
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Figure LA8.6 Overall response time

Distribution of total response time during the first hour of testing
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Countries and economies are ranked in descending order of median total time during the first hour of testing.
Source: OECD, PISA 2018 Database, Table LA8.15.
StatLink Sirs™ https://doi.org/10.1787/888934029052

PISA 2018 Results (Volume I): What Students Know and Can Do » © OECD 2019 205



206

Annex A8 How much effort did students invest in the PISA test?

Compared to the OECD average, students were considerably faster at completing the test in Korea (median total time: 33 minutes
in the first hour, 30 minutes in the second hour). They were considerably slower in Albania (53 minutes in the first hour, 45 minutes
in the second hour) and in Malaysia (47 minutes and 46 minutes). In all countries and economies, the vast majority of students

completed the test within the time limit (Table I.A8.15).

These patterns of variation across countries in time spent on the test were similar to those observed in 2015 (Table 1.A8.17).
Across countries/economies with available data, the median total time in the first hour correlates at r = 0.86 at the country level.
The median test completion time in 2015 was slightly less than in 2018, on average across OECD countries (40 minutes, instead
of 43 minutes), suggesting that the PISA 2015 reading and science tests could be completed in less time compared to the PISA
2018 tests (the same mathematics tests were used in 2018 as in 2015). This also aligns with findings that the number of non-

reached items increased since 2015.

Tables available on line
https://doi.org/10.1787/888934029071
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. Speed of information processing, and time management more generally, may also influence performance differences between test sections.
To limit the influence of this possible confounder, Borgonovi and Biecek (20167;) do not use the last quarter of the test, but the third
(second-to-last) quarter. In the computer-based PISA 2015 and PISA 2018 assessments, the test is divided in two halves, each conducted in
an hour-long session. Under this design, students’ time management and speed of information processing can be expected to have the same
impact on both halves.

. The linear correlation coefficient between average response-time effort and self-reported effort in the PISA test is weak (r = -0.20, N = 70).
The linear correlation between average response-time effort and the share of students reporting that they invested less effort in the PISA test
than if their scores were going to be counted in their school marks is r = 0.38 (N = 70), meaning that in countries with greater response-time
effort, more students tended to report that they would have worked harder if the test had had higher stakes for them (Tables [.A8.1 and .A8.7).

. Inparticular, reading items were excluded because their assignment to students was, in part, a function of students’' behaviour in prior sections
of the test. As a result, each item was assigned to a different proportion of students across countries, limiting comparability of test-wide timing
measures. Global competence items were excluded due to the large number of countries that did not participate in the assessment of global
competence.

. More generally, the linear correlation coefficient between response-time effort in 2015 and response-time effort in 2018, at the country level
and across the 53 countries/economies that delivered both PISA tests on computers is r = 0.64.

. High-performing students correctly answered a sufficient number of automatically scored tasks in the core section of the reading test to be
assigned, with 90% probability, to a "high” stage-1 testlet in the following section of the adaptive reading test. The same cut-off values (specific
to each core testlet) were used across all countries to identify high-performing students. This information is available in variable RCORE_PERF
in the PISA 2018 cognitive response database.

In all countries and economies, the proportion of correct responses to reading-fluency tasks was positively related to the proportion of correct
responses in the core stage of the reading assessment.

. The linear correlation coefficient between average academic endurance and mean performance in the PISA test is only r = 0.10 in reading,
r=0.13 in mathematics and r = 0.12 in science (N = 78) across all countries/economies. When countries that delivered the PISA test on paper
are excluded, correlations are r = -0.08 in reading, r = -0.03 in mathematics and r = -0.03 in science (N = 70) (Tables 1.B1.4, I.B1.5, I.B1.6 and
LA8.3).

. When countries that delivered the PISA test on paper are excluded, the linear correlation coefficient between average academic endurance and
the percentage of students who reported that they invested less effort in the PISA test than if their scores were going to be counted in their
school marksis r=-0.37 (N = 70), meaning that in countries with better student endurance, a smaller proportion of students indicated that they
would have worked harder if the stakes had been higher (Tables [.A8.1 and [.A8.3).
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ANNEX A9
A note about Spain in PISA 2018

Spain’s data met PISA 2018 Technical Standards. However, some data show implausible response behaviour amongst students.
Consequently, at the time of publication of this report, the OECD is unable to assure that international, subnational and trend
comparisons of Spain's results lead to valid conclusions about students’ reading proficiency and, more generally, about the
education system in Spain. PISA 2018 reading results for Spain are therefore not published in this report and are not included in
OECD average results.

The most visible anomalies in students’ response behaviour in Spain can be summarised as follows:

® Alarge number of Spanish students responded to a section of the reading test (the reading-fluency section) in a manner that
was obviously not representative of their true reading competency. The assessment is computer based and students’ actions
are recorded and tracked. A significant proportion of students (including students who scored at high levels in the remaining
sections of the PISA test) rushed through the reading-fluency section, spending less than 25 seconds in total over more than
20 test items.

® Many of these students gave patterned responses (all yes or all no, etc.).

® Rapid and patterned responses were not uniformly present in the Spanish sample, but observed predominantly in a small
number of schools in some areas of Spain.

The extent and concentration of rapid and patterned responses are unique to Spain, and affect reading performance. Results in
the mathematics and science domains appear less affected by anomalous response behaviour, and are therefore published in
this report.

The extent and the causes of the anomalies observed are being further investigated to determine if other parts of the reading,
science or mathematics test were also affected. The online version of this Annex, available at www.oecd.org/pisa, provides the
most current overview of the results of this investigation.
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PISA 2018 Data

All tables in Annex B are available on line

Annex B1: Results for countries and economies
https://doi.org/10.1787/888934029090

Annex B2: Results for regions within countries
https://doi.org/10.1787/888934029109

Annex B3: PISA 2018 system-level indicators
https://doi.org/10.1787/888934029128
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Annex B1 Results for countries and economies

ANNEX B1
Results for countries and economies

Table 1.B1.101/2] Percentage of students at each proficiency level in reading

All students

Level 1c Level 1b Level 1a Level 2 Level 3 Level 4 Level 5
Below Level 1c| (from 189.33 | (from 262.04 | (from 334.75 | (from 407.47 | (from 480.18 | (from 552.89 | (from 625.61
(less than tolessthan | tolessthan | tolessthan | tolessthan | tolessthan | tolessthan | tolessthan Level 6

189.33 262.04 334.75 407.47 480.18 552.89 625.61 698.32 (above 698.32

score points) | score points) | score points) | score points) | score points) | score points) | score points) | score points) | score points)

S Australia 01 (1) | 14 (02| 56 (03)| 125 (04)| 211 (05 | 254 (0.5 | 209 (05 | 103 (0.4)| 27 (0.2)
S Austria 0.0 (0.0 09 (0.2) 64 (06)| 163 (0.8) | 235 (0.8)| 262 (0.9) | 193 (0.8) 6.7 (0.5 0.7 (0.1)
Belgium 01 0| 12 (02| 60 (04)] 140 (06) | 224 (0.7)| 265 (0.7) | 204 (07)| 83 (05| 13 (0.2
Canada 00 (00)| 07 (0.1)| 31 (02| 100 (04)] 201 (0.6) | 272 (0.5 | 240 (05| 122 (05 | 28 (0.2)
Chile 01 (1) | 1.7 (02)| 89 (06)| 21.0 (0.9) | 295 (09 | 244 (09)| 118 (06)| 24 (03)| 02 (0.1)
Colombia 02 (0.1)| 36 (04)| 158 (09)| 303 (1.00| 277 (1.0)| 158 (0.9)| 57 (05| 09 (0.2)| 00 (0.0
Czech Republic 01 (@1 | 07 (02)| 50 (05| 150 (0.8)| 250 (09)| 269 (0.9 | 191 (08)| 72 (05 | 11 (0.2)
Denmark 0.0 (0.0 05 (0.1) 35 (03)| 119 (05 ] 239 (0.8)| 30.1 (09 | 216 (0.8) 73  (0.5) 1.1 (02)
Estonia 0.0 ¢| 03 (1] 21 (02| 87 (05 | 212 (09| 299 (09)| 240 (08)| 111 (0.6)| 2.8 (0.3)
Finland 00 (00)| 08 (02)| 33 (04| 94 (06)| 192 (07| 276 (0.8)| 254 (0.8)| 11.9 (0.7)| 24 (03)
France 00 (00)| 11 (02)| 57 (04)| 140 (0.7)| 228 (0.8)| 26,6 (0.8)| 205 (0.7)| 81 (06)| 1.1 (0.2)
Germany 0.1 (0.1) 13 (03) 57 (05| 136 (08 | 211 (0.8)| 254 (0.8)| 215 (0.9 95 (0.6) 18 (0.2)
Greece 01 ©N]| 21 (03] 93 (©7)| 190 (09)| 273 (0.8)| 252 (1.0)| 133 (08)| 33 (04)| 03 (0.1)
Hungary 00 (1) 12 (02| 7.0 (06)] 170 (0.8)| 252 (09| 263 (09| 175 (0.8)| 52 (05| 05 (0.1)
Iceland 01 (1) 23 (03)| 80 (0.7)| 159 (08)| 246 (09| 251 (0.8)| 169 (0.7)| 62 (06)| 09 (0.2)
Ireland 0.0 (0.0 02 (0.1 21 (03 95 (06)| 21.7 (0.8)| 303 (09| 241 (0.8)| 103 (0.6 1.8 (0.3)
Israel 0.7 (0.2) 50 (0.5 ] 104 (0.7)| 150 (0.9)| 194 (0.7)| 216 (0.8)| 175 (0.8) 8.4 (0.6) 20 (0.3)
Italy 01 (1| 1.7 (03)| 67 (06)] 148 (07| 263 (09| 282 (09)| 169 (0.7)| 49 (04| 05 (0.1
Japan 01 (00)| 07 (02)| 41 (04)| 120 (0.7)| 225 (09)| 286 (1.0)0| 219 (08)| 86 (06)| 1.7 (0.3)
Korea 01 ON ] 11 (02| 43 (©4] 96 (07)] 196 (0.7)| 276 (0.8) | 246 (0.8)| 108 (0.6) | 23 (0.4)
Latvia 00 (00)| 06 (0.1)| 52 (04)| 166 (0.6) | 274 (0.8) | 288 (0.8)| 166 (0.7)| 44 (04)| 04 (0.1)
Lithuania 00 (00)| 1.0 (02| 63 (04)| 170 (0.6)| 261 (0.8)| 27.7 (0.7)| 169 (06)| 45 (04)| 04 (0.1)
Luxembourg 02 (01| 24 (02| 92 (04| 176 (06)| 237 (07)| 235 (0.7)| 159 (06)| 64 (04)| 13 (0.2)
Mexico 0.0 (0.1) 25 (04| 131 (08 ] 291 (1.1)| 31.7 (1.0) | 175 (0.9) 53 (0.6) 0.7 (0.2) 0.0 (0.0
Netherlands* 0.1 (0.1) 13 (0.2) 7.0 (0.6) | 156 (0.7)| 237 (0.8)| 243 (1.0)| 188 (0.8) 79 (0.6) 12 (0.2)
New Zealand 01 (01)] 1.0 (02)| 52 (05)| 127 (0.6)| 208 (0.7)| 246 (0.7)| 225 (0.7)| 107 (0.6)| 24 (0.3)
Norway 0.1 (0.1) 1.7 (0.2) 56 (04)] 119 (06)] 215 (0.7)| 264 (09)| 216 (0.8) 9.6 (0.6 16 (0.2)
Poland 0.0 (0.0) 05 (0.1) 33 (0.3)| 108 (0.6)| 224 (0.8)| 27.7 (0.8)| 23.0 (0.8)| 101 (0.7) 21 (0.3)
Portugal* 0.0 (0.0) 09 (0.2 50 (0.5 | 143 (0.7)] 233 (0.7)| 282 (0.8)| 21.0 (0.9 6.5 (0.6 0.8 (0.2
Slovak Republic 01 (0.1)| 23 (03)| 92 (07)] 198 (0.8)| 269 (09| 235 (09| 136 (0.7)| 41 (04| 05 (0.2
Slovenia 00 (01)| 06 (02)| 43 (04)| 129 (05)| 245 (0.8)| 295 (09)| 203 (0.7)| 68 (05| 1.0 (0.2)
Spain m m m m m m m m m m m m m m m m m m
Sweden 0.2 (0.1) 15 (0.2) 51 (05 ] 16 (07)| 206 (0.8)| 255 (0.8)| 223 (0.8)| 109 (0.7) 24 (0.3)
Switzerland 01 (0.1 13 (03)| 71 (06)| 151 (0.7)] 234 (09| 263 (0.8)| 185 (0.8)| 69 (06)| 1.2 (0.2
Turkey 00 (00)| 07 (02| 63 (06)| 191 (0.7)| 302 (09| 269 (1.00| 135 (06)| 31 (05| 02 (0.1)
United Kingdom 0.0 (0.0) 08 (0.2) 42 (04)] 123 (0.7)| 23.0 (0.7)] 272 (0.7)| 21.0 (0.8) 95 (0.6) 2.0 (0.2)
United States* 01 ©1)] 11 (02| 54 (05| 127 (08| 211 (08)| 247 (0.8 | 214 (08)| 107 (07)| 28 (0.4
OECD average-36a 0.1 (0.0 14 (0.0 6.2 (0.1)| 150 (0.1)| 237 (0.1)| 260 (0.1)| 189 (0.1) 74 (0.1) 1.3 (0.0)
OECD total 01 (00)| 13 (0.1)| 67 (02)| 159 (03)| 240 (03)| 248 (03)| 181 (03)| 76 (02)| 16 (0.1)

*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

StatLink =M™ https://doi.org/10.1787/888934029090
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Table 1.B1.1[2/2] Percentage of students at each proficiency level in reading

Partners

Albania

Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

Level 1c Level 1b Level 1a Level 2
Below Level 1c| (from 189.33 | (from 262.04 | (from 334.75 | (from 407.47
(less than to less than to less than to less than to less than
189.33 262.04 334.75 407.47 480.18
score points) | score points) | score points) | score points) | score points)
.E. .E. .E. .E. .E.
01 (01) | 29 (03) | 164 (0.7) | 328 (0.9) |299 (0.8)
13 (0.2) 6.7 (0.6) | 174 (0.7) | 26.7 (0.9) | 257 (0.8)
01 (0.1) | 37 (04) | 196 (0.8) | 370 (1.1) | 286 (0.9
00 (00) | 08 (02) | 58 (05) |168 (0.8) |287 (0.8
0.1 (0.1) 28 (04) | 175 (1.0) | 332 (1.1) | 288 (1.1)
04 (0.1) 53 (04) | 177 (06) | 26.7 (0.7) | 245 (0.6)
03 (0.1) | 54 (03) | 191 (0.5) | 270 (0.7) | 245 (0.6)
0.0 (0.0) 0.1 (0.1) 0.7 (0.2 43 (05 | 143 (0.8)
03 (0.1) 46 (06) | 171 (1.1) | 251 (09) | 249 (1.0
0.1 (0.0) 18 (03) | 113 (0.7) | 289 (1.1) | 321 (1.1)
00 (00)| 07 (02) | 50 (05) | 159 (0.8) | 283 (0.9
03 (0.1) 43 (03) | 150 (0.6) | 241 (0.8) | 269 (0.7)
1.1 (03) | 159 (09) | 333 (1.1) | 288 (1.0) | 15.0 (0.9)
04 (0.1)| 7.0 (05) |242 (09) | 328 (0.8)]229 (0.8
01 (01)| 09 (02 | 35 (04) | 81 (06) | 178 (0.7)
02 (0.1) 63 (06) | 26.7 (1.0) | 36.7 (1.1) | 21.8 (1.0)
11 (02) | 40 (05 | 111 (0.7) | 250 (0.8) | 33.8 (1.0)
01 (00) | 35 (03) 222 (0.7) [384 (0.7) | 239 (0.5
03 (0.1) | 87 (0.6) |31.7 (0.8) [380 (1.0) | 175 (0.7)
63 (06) | 169 (1.0) | 23.0 (0.9) | 21,6 (0.8) | 174 (0.9
00 (0.0)| 03 (0.1) | 22 (02) | 82 (0.6) | 194 (0.8)
02 (01) | 36 (04) | 142 (08) | 279 (09 |314 (1.0
07 (02) | 48 (04) | 119 (0.7) | 185 (0.9) | 23.7 (0.9
04 (0.1) | 39 (05) | 135 (0.7) | 252 (0.8) | 280 (0.9
01 (0.1) | 28 (03)|135 (0.5) | 280 (0.7) | 305 (0.6)
03 (0.1) | 88 (07) |308 (13)|334 (09) |206 (1.2
16 (02) | 73 (05 | 183 (0.8) | 279 (1.0) | 266 (0.8)
10 (02) | 84 (08) | 234 (09) |315 (1.0) | 23.0 (0.8
04 (0.1) | 55 (0.5) | 196 (0.9) | 289 (0.9) | 258 (0.7)
05 (0.1) | 151 (09) | 383 (1.1) | 26.7 (0.8) | 131 (0.7)
12 (1) | 85 (03)| 176 (04) | 236 (0.5 | 234 (0.4)
08 (03)| 43 (06) | 129 (1.0) | 228 (1.2) | 281 (1.1)
00 (00)| 1.0 (02)| 56 (0.6) | 155 (0.9) | 28.1 (0.8)
05 (02)| 53 (06) 170 (09) | 294 (09 | 304 (1.1)
01 (0.1) | 27 (04) | 122 (0.8) | 227 (0.8) | 27.8 (0.8)
00 (0.0)| 05 (1)] 3.0 (03)| 77 (04 | 142 (05
01 (01| 12 (02| 45 (04) | 120 (06) | 21.8 (0.7)
01 (0.1) ] 36 (05)] 206 (1.1) 353 (1.1)| 260 (1.0
02 (0.1) 1.8 (03) 72 (07) | 167 (0.9) | 27.7 (0.8)
06 (01) | 58 (03) | 149 (05 |21.6 (04) | 234 (0.5
03 (0.1) 40 (04) | 136 (0.8) | 240 (09) | 281 (1.1)
00 (00) | 01 (01) | 1.1 (03)| 83 (09 |269 (1.3)

Results for countries and economies Annex B1

Level 3
(from 480.18
to less than

552.89
score points)

14.0
16.2
9.2
280
143
16.3
155
27.9
17.3
194
29.0
193
49
10.1
27.7
7.2
205
89
36
10.5
29.8
17.9
21.7
208
183
56
14.4
99
143
5.1
15.8
209
28.0
146
21.8
223
27.4
116
285
18.1
20.1
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Level 4
(from 552.8

9

to less than

625.61

score points)

35
53
1.6
16.0
3.0
7.4
6.9
30.8
8.4
59
16.4
8.4
09
24
271
1.1
43
2.6
0.2
3.7
26.1
43
13.4
7.2
6.0
0.5
35
2.6
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Level 5
(from 625.61
to less than

698.32
score points)

0.4
0.7
0.1
3.7
0.2
1.7
13
17.5
2.2
0.6
43
1.7
0.1
0.2
12.5
0.1
03
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0.0
0.7
1.7
0.5
4.5
1.0
0.8
0.0
03
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*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).

StatLink SiZP™ https://doi.org/10.1787/888934029090

PISA 2018 Results (Volume I): What Students Know and Can Do » © OECD 2019

211



Annex B1 Results for countries and economies

Table 1.B1.211/2] Percentage of students at each proficiency level in mathematics

212

Level 1 Level 2 Level 3 Level 4 Level 5

Below Level 1 (from 357.77 to (from 420.07 to (from 482.38 to (from 544.68 to (from 606.99 to Level 6

(below 357.77 less than 420.07 less than 482.38 less than 544.68 less than 606.99 less than 669.30 (above 669.30

score points) score points) score points) score points) score points) score points) score points)

S Australia 7.6 (0.5) 14.3 (0.5) 234 (0.5) 25.6 (0.5) 18.2 (0.5) 8.0 (0.4) 25 (0.3)
o Austria 73 (0.7) 138 (0.8) 20.8 (1.0) 24.9 (0.9) 20.6 (0.8) 10.0 0.7) 25 (0.3)

Belgium 6.9 (0.7) 12.8 (0.6) 18.6 (0.7) 23.8 (0.8) 222 (0.7) 12.5 (0.6) 32 (0.4)
Canada 5.0 (0.4) 113 (0.5 20.8 (0.6) 259 (0.6) 21.7 (0.7) 1.3 (0.5 4.0 0.3
Chile 24.7 (1.1) 27.2 (0.9) 255 (0.9) 15.6 (0.8) 5.7 (0.5) 1.1 (0.2) 0.1 (0.0)
Colombia 355 (1.7) 29.9 (1.2) 211 (0.9) 10.0 0.7) 3.1 (0.4) 0.5 (0.1) 0.0 (0.0)
Czech Republic 6.6 (0.7) 13.8 (0.7) 221 (0.8) 252 (0.9) 19.6 (0.7) 9.5 (0.5) 3.1 (0.3)
Denmark 3.7 (0.4) 10.9 (0.6) 220 (0.9) 288 (0.8) 23.0 (0.8) 9.5 (0.6) 2.1 0.3)
Estonia 2.1 (0.3) 8.1 (0.6) 20.8 (0.8) 29.0 (0.8) 24.6 (0.8) 11.8 (0.7) 37 (0.4)
Finland 38 (0.4) 11.1 (0.6) 223 (0.9) 28.9 (1.0) 22.7 (0.8) 93 (0.5) 1.8 (0.3)
France 8.0 (0.5) 13.2 (0.6) 211 (0.8) 256 (0.8) 21.0 (0.8) 9.2 (0.6) 1.8 (0.3)
Germany 7.6 (0.7) 13.5 (0.8) 20.7 (0.9) 24.0 (0.8) 20.8 (0.8) 10.5 (0.7) 2.8 (0.3)
Greece 153 (1.1) 20.5 (0.9) 26.8 (0.9) 225 (1.0) 11.1 (0.6) 32 (0.4) 0.5 (0.2)
Hungary 9.6 (0.7) 16.1 (0.8) 23.6 (0.9 252 (1.0) 17.5 (0.8) 6.5 (0.5) 1.4 (0.3)
Iceland 7.4 (0.5) 133 (0.7) 22.0 (1.0) 26.7 (1.0) 20.2 (0.9) 8.5 (0.6) 1.9 (0.3)
Ireland 3.8 (0.5) 11.9 (0.7) 24.7 (0.8) 30.5 (0.8) 20.8 (0.8) 7.2 (0.6) 1.0 (0.2)
Israel 17.7 (1.1) 16.4 (0.8) 20.7 (0.7) 21.0 (0.8) 15.4 (0.8) 7.0 (0.6) 1.8 (0.3)
Italy 9.1 (0.8) 14.8 (0.9) 229 (1.0) 25.6 (0.9) 18.1 (0.8) 75 (0.6) 2.0 (0.3)
Japan 29 (0.4) 8.6 (0.6) 18.7 (0.8) 26.4 (0.9) 25.1 (1.0) 14.0 (0.8) 43 (0.5)
Korea 5.4 (0.5) 9.6 (0.6) 173 (0.8) 234 (0.7) 229 (0.8) 14.4 (0.7) 6.9 (0.8)
Latvia 44 (0.5) 12.9 (0.8) 258 (0.9) 294 (1.0) 19.0 (0.8) 7.1 (0.5) 1.4 (0.2)
Lithuania 9.3 (0.6) 16.4 0.7) 24.2 0.7) 252 (0.9) 16.5 (0.8) 6.8 (0.5) 1.7 (0.2)
Luxembourg 10.9 (0.6) 16.4 (0.6) 21.7 (0.8) 22,6 (0.7) 17.7 (0.7) 8.6 (0.5) 23 (0.3)
Mexico 26.0 (1.2) 303 (0.9) 264 (0.9) 13.1 (0.8) 37 (0.5) 0.5 (0.1) 0.0 (0.0)
Netherlands* 4.5 (0.6) 11.2 (0.7) 19.0 (1.0) 232 (1.1) 23.6 (0.9) 14.2 (0.8) 43 (0.5)
New Zealand 7.6 (0.5) 14.2 (0.6) 22.8 (0.8) 25.0 (0.7) 18.9 (0.7) 8.8 (0.4) 27 (0.3)
Norway 6.5 (0.5) 124 (0.6) 21.8 (0.8) 26.5 (0.8) 20.6 (0.9) 9.8 (0.6) 24 (0.4)
Poland 4.2 (0.5) 10.5 (0.6) 20.7 (0.8) 26.5 (0.8) 223 (0.7) 1.7 0.7) 4.1 (0.5)
Portugal* 9.3 (0.6) 14.0 (0.8) 20.9 (0.8) 245 (1.1) 19.7 (0.8) 9.1 (0.6) 25 (0.3)
Slovak Republic 10.7 (0.9) 14.4 (0.6) 214 (0.9) 24.2 (0.9) 18.6 (0.9) 8.4 (0.6) 23 (0.3)
Slovenia 48 (0.6) 1.7 0.7) 216 (0.9) 264 (0.9) 22.0 (0.8) 10.5 (0.8) 3.1 (0.4)
Spain 8.7 (0.4) 16.0 (0.5) 244 (0.4) 26.0 (0.6) 17.5 (0.5) 6.2 (0.3) 1.1 (0.1
Sweden 6.0 (0.6) 12.8 (0.8) 219 (0.9) 25.7 (0.8) 21.0 (0.8) 10.0 (0.7) 26 (0.3)
Switzerland 4.8 (0.4) 12.0 (0.8) 19.5 (0.9) 24.4 (1.0) 223 (0.9) 121 (0.7) 4.9 (0.5)
Turkey 13.8 (0.9) 229 (0.8) 273 (0.8) 204 (0.8) 10.9 (0.5) 39 (0.4) 0.9 (0.3)
United Kingdom 6.4 (0.5) 12.8 (0.6) 22.0 (0.8) 255 0.7) 204 0.7) 9.8 (0.6) 3.1 (0.4)
United States* 10.2 (0.8) 16.9 (0.9) 24.2 (1.0) 24.1 (1.0) 16.3 (0.9) 6.8 (0.7) 1.5 (0.3)
OECD average 9.1 (0.1 14.8 1) 222 (0.1) 24.4 (0.1) 18.5 85 (0.1) 24
OECD total 11.5 (0.3) 17.2 (0.3) 229 (0.3) 22.6 (0.3) 16.3 (0.3) 74 (0.2) 2.0 (0.1)

*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).
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Results for countries and economies Annex B1

Table 1.B1.2[2/2] Percentage of students at each proficiency level in mathematics

Below Level 1
(below 357.77
score points)

Partners

Albania

Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

169
405
24.7
114
28.7
410
22.1
05
21.9
278
11.0
17.2
69.3
337
2.8
406
30.7
223
47.0
380
1.0
16.1
143
261 (0
199 (0
471
32
537 (1
320 (1
544 (1
297 (O
26 (1
68 (0.
028
181 (1
18 (0
50 (0
250 (1
156 (1
242 (0
246 (1

3.1 (0.6)

Level 1
(from 357.77 to
less than 420.07

score points)

255 (0
285
261 (
180
289
271
257

19
25
322
202
197
213
273

64
313 (
286
268 (
296 (
218 (

40
254
159
242
263 (
285
258
275
283 (
263 (
240
239
149
299
216 (

53 (

90 ¢
277
203 (
213 (
261 (

12.6

Level 2
(from 420.07 to
less than 482.38

score points)

286 (1.0
196 (0.9
252 (09
247 (09
242 (09
182 (07
240 (06
69 (05
237 (10
256 (12
274 (09
247 (09
73 (06
216 (08
135 (0.7
186 (1.0
240 (09
266 (06
165 (0.8
191 (11
123 (08
283 (09
215 (1.0
235 (09
0.7

0

7

3

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

273 (0.
169  (
213
135
231
136 (
219
245
250
188 (
241
1M1
161 (
246 (
262 (
215
265

)

)
1.0)
0.7)
0.8)
0.9)
1.0)
0.5)
1.1
0.9)
1.1
0.8)
0.5)
0.7)
1.0)
1.0)
0.5)
1

9
0
5
1
9
A
.8
5
7
0
0
5
0

0)

27.3 (1.3)

Level 3
(from 482.38 to
less than 544.68

score points)

S [k

193
8.8
15.7
234
13.1
93
16.2
175
18.2
1.2
233
220
18
11.9
221
6.8
12.4
16.0
5.4
13.1
248
19.3
232
16.5
17.9
6.2
12.1
43
116
47
146
173 (
275
68

(

(

(

(

(

(

(

S S5 SS9 S S 3=200S S S S S S S S S S S =22 S S S S S S S
E3J2320320288r223320002002333 )

19.2
19.1
23.2
143
215
17.2

0
0
0
0
1
0
0.
0
0
0
0
1
0
15.8 1

1
9)
6)
8)
7)
8)
8)
0)
6)
0)

314 (1.1)

Level 4
(from 544.68 to
less than 606.99

score points)

75 (0.
23
64

152
43
34 (
89

289
94
28

130

121
03
44

263 (
23
36 (
63
14
60

303 (
85

166
73
69
12
45
09 ¢
41
09
69
85

178
15

M7

258

235
61

115

104 (
60 ¢

18.8

Level 5
(from 606.99 to
less than 669.30

score points)

S |
Z e

2.0
03
1.7
6.1
0.7
0.8
2.7
27.8
33
03
43
3.7
0.0
0.9
19.5
0.4
0.6
16
0.1
17
20.0
2.2
6.7
2.0
1.6
0.1
1.0
0.1
0.8
0.1
24
2.7
6.6
0.2
4.2
232
15.6
19
4.0
4.2
1.0

NN N W Ao WL W
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S

Level 6
(above 669.30
score points)

03 (0.1
0.0 (0.0)
03 (0.1
12 (0.2)
0.1 (0.0)
0.1 (0.0)
04  (0.1)
16.5 (1.1)
09 (0.2
0.0 (0.0)
08  (0.2)
0.7 (0.1)
0.0 C
0.1 (0.1)
9.5 (0.8)
0.0 (0.0
0.1 (0.1)
03 (0.1)
0.0 (0.0
03 (0.1)
77 (0.6)
03 (0.1)
1.8 (0.3)
04 (0.1
0.2 (0.1)
00  (0.0)
0.1 (0.1)
00  (0.0)
0.1 (0.0)
00  (0.0)
0.6 (0.1)
04  (0.2)
1.5 (0.2)
00  (0.0)
1.0 (0.2)
138 (0.8)
7.6 (0.8)
03 (0.1
1.0 (0.3)
12 (0.)
0.1 (0.0
1.1 (0.3)

*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).
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Annex B1 Results for countries and economies

Table 1.B1.311/2] Percentage of students at each proficiency level in science

Below Level 1b
(below 260.54
score points)

Australia
Austria
Belgium
Canada

Chile
Colombia
Czech Republic
Denmark
Estonia
Finland

France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan

Korea

Latvia
Lithuania
Luxembourg
Mexico
Netherlands*
New Zealand
Norway
Poland
Portugal*
Slovak Republic
Slovenia

Spain

Sweden
Switzerland
Turkey

United Kingdom
United States*

OECD average
OECD total

0.6
0.6
0.6
04
1.0
2.1
0.4
0.7
0.1
04
0.6
0.8
1.2
0.6
0.5
03
32
11
0.2
0.5
03
05
0.8
1.0
0.9
0.6
1.1
0.2
04
1.4
0.2
0.6
0.6
0.4
03
0.6
05
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(from 260.54 to
less than 334.94

score points)
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4.8
53
2.6
8.8
15.3
39
4.1
1.1
2.8
5.0
5.0
8.1
5.7
59
33
10.7
6.6
1.8
3.1
34
4.7
6.8
11.6
48
4.3
5.7
25
4.4
7.9
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4.5
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4.6
4.7
39
44
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less than 409.54

score points)

13.7
16.5
14.2
10.5
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33.0
14.5
13.9

7.5

9.7
14.9
13.8
224
17.8
18.6
13.4
19.2
18.2

8.9
10.6
14.8
17.0
19.2
34.2
14.4
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14.1
1.1
14.7
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15.2
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12.9
13.7
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Level 2
(from 409.54 to
less than 484.14

score points)

23.0
25.0
222
224
331
29.6
259
26.6
215
211
24.6
22.0
31.6
26.1
283
26.9
23.1
30.2
19.9
21.0
29.5
284
25.7
339
224
22.0
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26.2
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24.6
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24.0
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24.0
23.6
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258

259 (0.3)

Level 3
(from 484.14 to
less than 558.73

score points)

275
276
284
29.3
22.6
15.4
28.7
301
32.1
289
283
269
26.0
28.1
27.7
313
229
278
29.7
28.6
315
287
25.6
15.5
249
26.8
28.6
30.0
294
253
31.8
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27.8
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28.1
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Level 4
(from 558.73 to
less than 633.33

score points)

212
19.2
213
235

7.9

4.2
19.1
19.1
254
249
20.0
215

93
17.0
15.2
19.0
15.1
13.4
26.5
24.5
16.8
16.3
16.6

35
22.1
218
18.7
22.0
19.2
132
218
16.8
20.7
19.3
123
20.8
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Level 5
(from 633.33 to
less than 707.93

score points)

7.9
5.8
7.3
9.5
1.0
0.4
6.6
5.0
10.2
10.5
59
8.5
13
43
3.6
54
52
2.6
1.4
10.0
35
4.0
49
03
9.1
9.5
6.1
8.1
5.1
3.4
6.7
39
73
6.9
23
8.2
7.9
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S

Level 6
(above 707.93
score points)

SE ™

16 (0.
05 (0.1
07 (0.2)
1.8 (0.2)
0.0 (0.0
0.0 (0.0
10 (0.2)
05 (0.2
20  (0.2)
18 (0.3)
06 (0.1
15 (02)
0.0 (0.0)
04 (0.1)
02 (0.1
05 (0.2
0.7  (0.1)
02 (0.1)
16 (03)
18 (03)
03 (0.1)
05 (0.1)
05 (0.2
0.0 C
15  (0.3)
1.8 (0.3)
07 (0.1
12 (0.2)
05 (0.2)
03 (0.1
06 (0.2
03 (0.1
1.0 (0.2
09 (0.2
01 (0.1
15  (0.2)
13 (0.2)
0.8

0.9

*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
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Results for countries and economies Annex B1

Table 1.B1.3[2/2] Percentage of students at each proficiency level in science

Below Level 1b
(below 260.54
score points)

Partners

Albania

Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

15
4.9
2.5
05
2.9
4.0
19
0.0
3.0
13
0.6
2.0
13.6
58
0.2
1.8
32
2.2
4.2
89
0.1
0.7
34
2.4
2.2
2.7
45
10.5
2.7
7.5
52
2.9
04
49
19
0.2
0.7
13
1.0
37
2.1
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12.0

5.6
11.9
39.6
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24
16.8
11.0
17.8
293
236
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8.3
10.8
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26.1
15.5
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17.3
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16.6
13.1
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less than 409.54
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304
38.0
18.7
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314
29.7
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283
345
191
25.0
316
357

8.9
41.4
26.2
40.3
43.1
29.7

5.1
27.6
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Level 2
(from 409.54 to
less than 484.14

score points)

348
27.0
299
313
294
253
255

8.4
26.7
344
30.0
28.9
12.3
243
217
29.2
324
269
19.2
21.8
17.2
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29.7
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19.7
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15.4
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26.6
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317
30.0
256
30.6

Se728s8 8 8328588888882 2888282238828 ¢sf
S U= LN ooyl srIJbbodeodeehxobvolbboaxh=soddh obooh

181 (1.2)

Level 3
(from 484.14 to
less than 558.73
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10.3
28.8
1.7
13.9
174
234
17.9
14.9
269
214

2.6

9.5
338

9.2
20.7
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39
11.8
323
215
237
20.2
15.9
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Level 4
(from 558.73 to
less than 633.33

score points)

2.9
4.1
1.8
13.1
19
4.6
9.0
34.6
7.4
2.8
14.2
9.1
03
1.7
25.0
1.6
6.0
25
04
3.6
30.8
54
13.5
6.6
4.0
0.4
52
15
3.1
1.0
7.5
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15
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6.1

SRR IR R R I R R R R R R R R )
DU IIIL2LRITLERII2EEOREREY222E202 e LE

29.8

=
Lo

Level 5
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less than 707.93
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0.1
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0.1
33
15
0.0
0.1
7.1
0.1
0.6
0.4
0.0
05
11.9
0.6
39
0.8
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0.8
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0.1
2.0
0.9
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0.1
15
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0.7

ST D D DD

= W

SR O g ISR R IR - [ B BN G Sy - (S G- S BB - B - B - s Sl

S No =2 N A NMNONO=SNMNOO =2 o NS

RGO R C G EC GGG

NN N NN NN o D

10.6

=
&

Level 6
(above 707.93
score points)

00 (0.0
00 (0.0
0.0 C
01 (0.1
0.0 C
00 (0.0
01 (0.1)
72 (0.7)
01 (0.1)
0.0 C
03 (0.1)
0.1 (0.1)
0.0 C
0.0 C
07 (0.2
00 (0.0
0.0 (0.0
00 (0.0
0.0 C
00 (0.0
17  (0.3)
00 (0.0
05 (0.1)
00 (0.0
00 (0.0
0.0 C
00 (0.0
0.0 C
00 (0.0
0.0 C
02 (0.1)
0.0 (0.0
02 (0.1)
0.0 C
0.1 (0.0
38  (03)
16 (0.3)
00 (0.0
03 (0.1)
03 (0.1)
00 (0.0
1.5 (0.3)

*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
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Annex B1 Results for countries and economies

Table 1.B1.411/2] Mean score and variation in reading performance

10th 25th Median (50th) 75th 90th 95th

5th
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*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
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Results for countries and economies Annex B1

Table 1.B1.4[2/2] Mean score and variation in reading performance

10th 25th Median (50th) 75th 90th 95th

5th
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*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
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Annex B1 Results for countries and economies

Table 1.B1.501/2] Mean score and variation in mathematics performance

10th 25th Median (50th) 75th 90th 95th

5th
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*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
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Results for countries and economies Annex B1

Table 1.B1.5[2/2] Mean score and variation in mathematics performance

10th 25th Median (50th) 75th 90th 95th

5th
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*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
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Annex B1 Results for countries and economies

Table 1.B1.6[1/2] Mean score and variation in science performance

10th 25th Median (50th) 75th 90th 95th

5th
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*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
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Results for countries and economies Annex B1

Table 1.B1.6[2/2] Mean score and variation in science performance

10th 25th Median (50th) 75th 90th 95th

5th
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*Data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
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Annex B1 Results for countries and economies

Table 1.B1.711/4] Percentage of low achievers and top performers in reading, 2009 through 2018

Proficiency level in PISA 2009

Australia
Austria
Belgium
Canada

Chile
Colombia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan

Korea

Latvia
Lithuania
Luxembourg
Mexico
Netherlands*
New Zealand
Norway
Poland
Portugal*
Slovak Republic
Slovenia

Spain

Sweden
Switzerland
Turkey

United Kingdom
United States*

OECD average-35a
OECD average-36a

14.2

17.7
10.3
30.6
471
231
15.2
133

8.1
19.8
18.5
213
17.6
16.8
17.2
26.5
21.0
13.6

5.8
17.6
24.4
26.0
40.1
143
14.3
15.0
15.0
17.6
222
212
19.6
17.4
16.8
245
18.4
17.6

19.4
m

Below Level 2
(less than 407.47
score points)

N Lo L w

o N o o »

= 0 2 OO =2 0D o 23232320 =219 =

= = S

Il - W BB =B
© B L L o NN XN U O NN

=35 =235 3 S 3 =

(0.2)
m

Level 5 or above

(at or above
625.61
score points)

12.8

1.2
12.8
13
0.6
5.1
4.7
6.1
14.5
9.6
7.6
5.6
6.1
8.5
7.0
7.4
5.8
13.4
12.9
29
2.9
5.7
0.4
9.8
15.7
8.4
7.2
4.8
4.5
4.6
33
9.0
8.1
19
8.0
9.9

7.3
m

(0.8)

3

=5 3535 3 3S 3B’
U A A 2 O W OO U OO N UT OO0 ©O o O UT U1 N W U o

© oo oo oo O o o0 o= O 0o O 9O

O U A N N W ULl oY W @

S
=

m

Proficiency level in PISA 2012

Below Level 2
(less than 407.47
score points)

14.2
19.5
16.1
10.9
33.0
514
16.9
14.6

9.1
1.3
18.9
14.5
226
19.7
21.0

9.6
236
19.5

9.8

7.6
17.0
212
222
411
14.0
16.3
16.2
10.6
18.8
282
211
18.3
227
13.7
216
16.6
16.6

18.9
18.9

W W r N N ok o N oy

(0.2)
(0.2)

Level 5 or above
(at or above
625.61
score points)

1.7
55
11.8
12.9
0.6
03
6.1
54
83
135
12.9
8.9
5.1
5.6
5.8
1.4
9.6
6.7
18.5
14.1
4.2
33
8.9
0.4
9.8
14.0
10.2
10.0
5.8
4.4
5.0
55
79
9.1
43
8.8
79

o o o U [

S S 5SS S S S S S S S S S 3S S S S

2N ON W WON WO NN o U

S © 5SS S S S S S S S S S S S S

NN © N W s N o L N o

8.1
80 (0.1)

Proficiency level in PISA 2015

Below Level 2

(less than 407.47

score points)

18.1
225
19.5
10.7
284
42.8
22.0
15.0
10.6
1M1
215
16.2
273
275
221
10.2
26.6
21.0
12.9
137
17.7
251
256
41.7
18.1
17.3
14.9
14.4
17.2
321
15.1
16.2
18.4
20.0
40.0
17.9
19.0

20.9
21.0

= 0 o2 b 0w 0o Wwo b b o oo wxo

o o

S e e R s

(0.2)
(0.2)

Level 5 or above
(at or above Below Level 2
625.61 (less than 407.47
score points) score points)
.E. .E.
11.0 (0.5 | 196 (0.5
72 (06) | 236 (1.0
93 (06) | 213 (0.9)
140 (0.7) | 138 (0.5
23 (03) | 31.7 (1.2)
1.0 (02) | 499 (1.7)
79 (0.6) | 207 (1.7)
65 (06) | 160 (0.7)
1.0 (0.7) | 1.1 (0.6)
137 (0.7) | 135 (0.7)
125 (0.7) | 209 (0.7)
1.7  (0.7) | 207 (1.1)
40 (05 | 305 (1.5
43 (04) | 253 (09
66 (06) | 264 (0.9
107 (0.7) | 1.8  (0.7)
92 (07) | 311 (13
57 (05) | 233 (1.0
108 (0.9 | 16.8 (1.0)
127 (1.00 | 151 (0.9)
43 (05 | 224 (0.7)
44 (05 | 244 (0.3)
81 (04) | 293 (0.6)
03 (00 | 447 (13)
109 (0.6) | 241 (1.0)
136 (0.9) | 19.0 (0.8)
122 (0.7) | 193 (0.8)
82 (0.7) | 147 (0.8)
75 (0.6) | 202 (0.9
35 (04) | 314 (1.0
89 (0.7) | 179 (0.7)
55  (0.5) m m
10.0 (0.8) | 184 (1.0
78 (06) | 236 (1.1)
06 (02 | 261 (1.0
92 (06) | 173 (0.9
96 (0.7) | 193 (1.1)
81 (0.1) | 226 (0.2)
81 (0.1) | 226 (0.2

Proficiency level in PISA 2018

Level 5 or above
(at or above
625.61
score points)

13.0
7.4
9.5

15.0
2.6
09
8.2
8.4

13.9

14.2
9.2

1.3
37
5.7
7.1

12.1

10.4
53

10.3

13.1
48
5.0
7.6
0.8
9.1

131

1.3

12.2
73
4.6
7.8

SlcBlcBlcBlcEBlcsEBlsBlsBlsEBlsEBlsEls Bls Bl Bls Bl El
o222l IN2200YYIIILLLRooo ol

3
3

133
8.1
33

1.5

135

S S5 953
=) o o ~ =

8.8
87 (0.1)

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).

Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
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Results for countries and economies Annex B1

Table 1.B1.7[2/4] Percentage of low achievers and top performers in reading, 2009 through 2018

Proficiency level in PISA 2009

Partners

Albania

Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

Below Level 2
(less than 407.47
score points)
56.7 (1.9
516 (1.9

m m
m m
m m
496 (1.3
m m
m m
410 (26)
326 (1.5
224 (13)
m m
m m
620 (1.3)
83 (0.7)
534 (2.3)
48.0 (1.6)
587 (1.5
m m
m m
149 (0.5
440  (1.6)
363 (0.7)
572 (1.5)
495 (1.0
m m
m m
653  (2.6)
648 (1.7)
m m
635 (0.5
404 (2.0
274 (13)
m m
328  (13)
125 (0.5
15.6  (0.9)
429 (15)
m m
398 (1.2
419 (1.2)
m

Level 5 or above
(at or above
625.61
score points)

02  (0.1)
10 (02
m m
m m
m m
13 (02
m m
m m
28 (05)
08 (03)
32 (04)
m m
m m
03 (1)
124 (0.8)
00 (0.0)
02  (0.1)
04 (0.1)
m m
m m
29 (02)
01 (01)
44 (0.4)
01 (01)
06 (02
m m
m m
05 (02
05 (02)
m m
17 (02
07 (02)
32 (05)
m m
08 (02)
157 (0.5)
52 (0.8)
03 (02)
m m
23 (03)
18 (03)
m

Proficiency level in PISA 2012

Below Level 2
(less than 407.47
score points)

523 (13)
536 (1.7)
m m

m m

m m
508 (1.1)
m m

m m
394 (22
324 (18)
187  (1.3)
328 (07)
m m
m m
68 (0.7)
552 (2.2)
507 (1.6)
571 (16)
m m
m m
115 (0.4)
527 (1.7)
m m

m m
433 (0.7)
m m

m m

m m
599  (2.0)
m m
571 (0.4)
373 (19
23 (13)
m m
331 (17)
99 (0.4
115 (0.9)
330 (14
m m
355 (1.1)
470  (1.4)
94  (1.4)

Level 5 or above
(at or above
625.61
score points)

12 (02
05 (0.1)
m m
m m
m m
05  (0.1)
m m
m m
43 (0.6)
06 (02
44 (07)
40 (03)
m m
m m
168  (1.2)
01 (1)
01 (0.1)
00 (0.0)
m m
m m
70 (0.4)
01 (01)
m m
m m
10 (0.2
m m
m m
m m
05 (02)
m m
16 (0.1)
16 (0.4)
46 (0.6)
m m
22 (04)
212 (06)
118 (0.8)
08  (02)
m m
22 (03)
09 (03)
45 (0.8)

Proficiency level in PISA 2015

Below Level 2
(less than 407.47
score points)

50.3
m m

m m

m m

m m
510 (1.1)
m m

m m
M5 (20
403 (1.4)
199  (1.1)
356 (0.9)
721 (15)
517 (13)
93 (08)
554 (1.5)
463 (1.4)
m m
769  (0.9)
704 (16)
117 (0.5)
m m
356 (0.8)
458 (1.1)
419 (07)
m m
707 (0.7)
m m
539 (1.5
m m
516 (0.5
387 (1.9
162 (1.2)
m m

m m
111 (0.5)
172 (0.8)
500 (1.8)
m m
404  (12)
390 (1.1)
138 (1.4)

Level 5 or above
(at or above
625.61
score points)

1.0
m m
m m
m m
m m
14 (0.2)
m m
m m
36 (0.5
0.7 (0.2
59 (0.5)
31 (03)
01 (0.1
1.1 (02)
116 (0.9
02 (0.1)
03 (0.1)
m m
0.0 C
08 (03)
6.7 (0.5
m m
56 (0.4
12 (02)
14 (0.3)
m m
02 (0.1)
m m
03 (0.)
m m
16 (02
20 (0.4)
6.7 (0.6
m m
m m
184 (0.7)
69 (0.8)
03 (0.1
m m
30 (0.3)
25  (04)
2.7  (0.7)

Proficiency level in PISA 2018

Below Level 2
(less than 407.47
score points)

522
521
60.4
234
537
50.0
518

5.2
471
42.0
216
437
79.1
64.4
12.6
69.9
412
64.2
78.7
67.8
10.8
45.8
359
43.0
444
733
55.1
64.3
54.3
80.6
50.9
40.8
22.1
524
377
1.2
17.8
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259
429
41.9
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Level 5 or above
(at or above
625.61
score points)

0.4
0.7
0.1
39
0.2
1.8
13
217
23
0.6
4.7
18
0.1
0.2
14.8
0.1
03
0.4
0.0
0.7
13.8
0.5
53
1.0
0.8
0.0
03
0.2
0.8
0.1
2.6
14
54
0.1
25
258
10.9
0.2
34
4.8
15
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*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
StatLink SisP™ https://doi.org/10.1787/888934029090
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Annex B1 Results for countries and economies

Table 1.B1.73/4] Percentage of low achievers and top performers in reading, 2009 through 2018

Australia
Austria
Belgium
Canada

Chile
Colombia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan

Korea

Latvia
Lithuania
Luxembourg
Mexico
Netherlands*
New Zealand
Norway
Poland
Portugal*
Slovak Republic
Slovenia
Spain

Sweden
Switzerland
Turkey

United Kingdom
United States*

OECD average-35a
OECD average-36a

Change between 2009 and 2018

(PISA 2018 - PISA 2009)

Below Level 2
(less than 407.47
score points)

% dif.
5.4 (
m m
Bi5
3.5
1.2
2.8
L2
0.8
23
5.4
1.2
2.2
9.2
7.7
Ehd
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2.2
3.2
9.3
4.9
0.0
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4.6
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Change between 2012 and 2018
(PISA 2018 - PISA 2012)

Below Level 2
(less than 407.47
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Change between 2015 and 2018
(PISA 2018 - PISA 2015)

Below Level 2
(less than 407.47
score points)
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7
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3
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1.7 13)
1.7 (13)

Level 5 or above

(at or above 625.61
score points)
% dif.
2.0 (1.1
0.2 (0.9)
0.2 (1.0
1.0 (1.6)
0.3 (0.4)
0.0 0.2)
04 (0.9)
19 (1.1
2.8 (1.4)
0.5 (1.7)
-3.3 (1.2)
-0.4 (1.3)
-04 0.7)
14 (0.8)
0.5 (0.9)
1.4 (1.5)
1.2 (1.1
03 (0.8)
-0.5 (1.3)
0.5 (1.6)
0.5 0.7)
0.5 0.7)
-0.5 (0.8)
0.5 0.2)
-1.8 (1.1
0.5 (1.6)
-0.9 (1.1
4.0 (1.5)
0.2 (1.0)
12 (0.6)
-1.2 (0.9)
m m
33 (1.7)
0.3 a.m
2.7 (0.6)
23 (1.2)
4.0 (1.5)
0.7 (0.6)
0.6 (0.5)

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
StatLink 5= https://doi.org/10.1787/888934029090
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Results for countries and economies Annex B1

Table 1.B1.7[4/41 Percentage of low achievers and top performers in reading, 2009 through 2018

Change between 2009 and 2018
(PISA 2018 - PISA 2009)

Partners

Albania
Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina

Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

Below Level 2
(less than 407.47
score points)
4.4 (4.0

0.5 (3.2)
m m

m m

m m
0.4 (2.4)
m m

m m
6.1 (3.5)
9.3 (3.8)
-0.9 2.1)
m m

m m
24 (2.9)
4.3 (1.1
16.5 (3.7)
-6.8 (3.8)
55 (3.5
m m

m m
-4.1 (0.9)
19 (3.7)
-0.4 (1.6)
-14.2 (2.9)
-5.1 (2.9)
m m

m m
-0.9 (3.7)
-10.5 (2.9)
m m
-12.6 (1.7)
0.4 (3.5)
-5.3 (2.2)
m m
49 2.7
-1.2 (0.7)
22 (1.4)
16.7 (3.7)
m m
3.1 (2.0)
0.0 (2.9)
m m

Level 5 or above
(at or above 625.61
score points)

02 (0.2)
03 (0.3)
m m
m m
m m
05 (0.3)
m m
m m
-04 (0.6)
0.2 0.3)
15 0.7)
m m
m m
0.1 .1
24 (1.4)
0.0 (0.0)
0.0 0.1)
0.0 ©.1)
m m
m m
10.9 (1.0)
0.4 0.2)
09 (0.6)
0.9 (0.3)
02 03)
m m
m m
-03 0.2)
03 (03)
m m
0.9 02)
0.7 (0.4)
23 0.7)
m m
1.7 (0.4)
10.1 (1.8)
5.7 (13)
-0.1 02)
m m
25 (0.4)
0.2 (0.4)
m m

Change between 2012 and 2018
(PISA 2018 - PISA 2012)

Below Level 2
(less than 407.47
score points)

-0.1 42)
14 (3.3)
m m
m m
m m
0.8 2.5)
m m
m m
7.7 (3.4)
9.6 4.2)
29 22
10.9 22
m m
m m
5.8 a.n
147 3.9)
-9.5 @1
7.1 (3.9
m m
m m
0.7 0.9)
6.9 (4.0)
m m
m m
1.1 32
m m
m m
m m
5.6 32
m m
-6.3 1.9)
36 (3.5)
0.2 23)
m m
46 3.0)
14 0.7)
6.3 (15)
26.6 3.9
m m
74 2.0)
5.2 3B2)
m m

Level 5 or above
(at or above 625.61
score points)

-0.8 03)
0.2 02)
m m
m m
m m
13 (0.3)
m m
m m
-2.0 0.7)
0.1 (0.3)
03 09)
2.2 (0.4)
m m
m m
20 a.7)
0.0 ©.1)
0.1 0.2)
0.4 ©.1)
m m
m m
6.3 a.n
0.4 02)
m m
m m
-0.2 03)
m m
m m
m m
03 (03)
m m
1.0 0.2)
-0.2 (0.5)
0.8 (0.8)
m m
03 (0.5)
46 2.0)
-0.9 (1.4)
-0.6 02)
m m
26 (0.4)
0.6 (0.4)
m m

Change between 2015 and 2018
(PISA 2018 - PISA 2015)

Below Level 2
(less than 407.47
score points)

20 (4.8)
m m
m m
m m
m m

1.0 (2.6)
m m
m m

56 33)
1.7 (4.4)
17 22
8.1 2.5)
6.9 2.4)
127 (3.4)
33 a.
145 (3.8)

5.1 43)

m m
1.9 29)

26 2.5)

0.9 0.9)
m m

03 1.9)

2.8 3.2

25 (3.5)
m m

-15.5 29)

m m

0.4 32
m m
0.7 @1
2.1 3B7)
5.9 23)
m m
m m
0.1 (0.8)
0.6 (15)
9.6 (4.4)
m m
25 22)
29 33)
m m

Level 5 or above
(at or above 625.61
score points)

-0.6 03)
m m
m m
m m
m m
04 0.3)
m m
m m
1.2 (0.6)
0.0 0.2)
1.2 (0.8)
1.3 (0.4)
0.0 0.1)
-0.9 03)
33 (1.6)
-0.1 ©.1)
0.0 0.1)
m m
0.0 (0.0)
0.1 (03)
71 13)
m m
-03 0.7)
0.2 (0.4)
-0.6 (0.4)
m m
02 0.2)
m m
0.5 02)
m m

1.1 02)

-0.6 (0.5)

12 (0.8)
m m
m m

7.5 22
4.0 (1.4)
-0.1 0.1)

m m
1.8 (0.5)
-1.0 (0.5)
m m

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+,
StatLink SirsP™ https://doi.org/10.1787/888934029090
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Annex B1 Results for countries and economies

Table 1.B1.811/6] Percentage of low achievers and top performers in mathematics, 2003 through 2018

Australia
Austria
Belgium
Canada

Chile
Colombia
Czech Republic
Denmark
Estonia
Finland

France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan

Korea

Latvia
Lithuania
Luxembourg
Mexico
Netherlands*
New Zealand
Norway
Poland
Portugal*
Slovak Republic
Slovenia
Spain

Sweden
Switzerland
Turkey

United Kingdom
United States*

OECD average-29a
OECD average-30
OECD average-36b
OECD average-37

Proficiency level in PISA 2003

Below Level 2
(less than 420.07
score points)

143 0.7)
18.8 (1.2)
16.5 (0.8)
10.1 (0.5)
m m

m m
16.6 (1.3)
154 (0.8)
m m
6.8 (0.5)
16.6 .1
216 12)
389 1.9)
230 (1.0)
15.0 0.7)
16.8 (1.0)
m m
31.9 (15)
133 12)
95 (0.8)
237 (1.4)
m m
21.7 (0.6)
65.9 (1.7)
10.9 .1
15.1 (0.8)
20.8 (1.0)
220 a.n
30.1 a.7)
19.9 (1.4)
m m
230 (1.0)
173 0.9)
145 0.8)
52.2 (2.6)
m m
257 1.2)
21.7 0.2)
216 02)
m m
m m

Level 5 or above
(at or above 606.99
score points)

19.8 (0.8)
143 (1.0)
26.4 (0.8)
203 0.7)
m m

m m
183 1.2)
15.9 (0.9)
m m
234 (0.8)
15.1 (0.9)
16.2 0.9)
40 (0.6)
10.7 0.9)
155 0.7)
114 (0.8)
m m
7.0 (0.5)
243 (1.5)
248 (1.4)
8.0 (0.8)
m m
10.8 (0.6)
04 0.1
255 (13)
207 0.7)
114 (0.6)
10.1 (0.6)
54 (0.5)
127 0.9)
m m
7.9 0.7)
15.8 (0.8)
212 (1.5)
55 (1.6)
m m
10.1 0.7)
14.4 0.2)
14.4 02)
m m
m m

Proficiency level in PISA 2006

Below Level 2
(less than 420.07
score points)

13.0 (
200 (
173 (
108 (
55.1 (
719 (
19.2 (
13.6 (
12.1 (
(
(
(
(
(
(

= of

6.0
223
19.9
323
212
16.8
16.4 (
420 (
328 (
13.0 (

89 (
20.7 (
230 (
228 (
56.5 (
115 (
14.0 (
222 (
19.8 (
30.7 (
209 (
17.7 (
24.7 (
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(
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o u
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135
52.1
19.8
28.1

214 0.2
213 0.2
239 (0.2
238 (0.2

Level 5 or above
(at or above 606.99
score points)

16.4
15.8
223
17.9
1.5
0.4
18.3
13.7
12.5
244
12.5
15.4
5.0
103
12.7
10.2
6.1
6.2
18.3
271
6.6
9.1
10.6
0.8
211
18.9
10.4
10.6
5.7
11.0
13.7
7.2
12.6
226
4.2
111
7.6

S © © © = of

LRIl xR

E N 2 2 =

CRCHCECHGCES

o o8 © I © o8 O [

5532323853535 3
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131 0.2
13.2 0.2
12.1 (0.1
12.2 (0.1

Proficiency level in PISA 2009

Below Level 2
(less than 420.07
score points)

15.9 (0.7)

19.1 (
115 (
51.0 {
704 (
223 (
17.1 (
12,6 (
7.8 (
225 (
186 (
303 (
223 (
17.0
208
39.5
24.9
125
8.1
226
263
239
50.8
134
154
18.2
205
237 (
21.0 (
203 (
237 (
211 Q.
135 (
42.1 (
202 (
234 (

20.8 0.2)

235 0.2)

Level 5 or above
(at or above 606.99
score points)

16.4 0.9)
m m
204 0.7)
183 (0.6)
13 03)
0.1 .1
116 0.9)
116 (0.8)
12.1 (0.8)
21.7 (0.9)
13.7 (1.0)
17.8 0.9)
5.7 (0.6)
10.1 a.n
136 (0.6)
6.7 (0.6)
59 0.7)
9.0 (0.5)
209 12)
256 (1.6)
5.7 (0.6)
7.0 0.7)
11.4 (0.6)
0.7 0.1
19.9 (1.5)
189 0.9)
10.2 0.7)
10.4 (0.9)
96 0.8)
127 (1.0
14.2 (0.6)
8.0 (0.5)
114 (0.8)
24.1 (1.4)
56 1.2)
9.8 0.7)
9.9 (1.0)
13.2 0.2)
m m
12.0 .1)
m m

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
StatLink =M™ https://doi.org/10.1787/888934029090
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Results for countries and economies Annex B1

Table 1.B1.812/6] Percentage of low achievers and top performers in mathematics, 2003 through 2018

Partners

Proficiency level in PISA 2003 Proficiency level in PISA 2006 Proficiency level in PISA 2009
Below Level 2 Level 5 or above Below Level 2 Level 5 or above Below Level 2 Level 5 or above
(less than 420.07 (at or above 606.99 (less than 420.07 (at or above 606.99 (less than 420.07 (at or above 606.99

score points) score points) score points) score points) score points) score points)
Albania m m m m m m m m 67.7 (1.9) 0.4 0.2)
Argentina m m m m 64.1 2.5) 1.0 (0.4) 63.6 2.0) 0.9 0.3)
Baku (Azerbaijan) m m m m m m m m m m m m
Belarus m m m m m m m m m m m m
Bosnia and Herzegovina m m m m m m m m m m m m
Brazil 752 (1.7) 12 (0.4) 725 (1.2) 10 (0.3) 69.1 (1.2) 0.8 (0.2)
Brunei Darussalam m m m m m m m m m m m m
B-S-J-Z (China) m m m m m m m m m m m m
Bulgaria m m m m 533 (2.4) 3.1 (0.8) 47.1 (2.5) 3.8 (1.0)
Costa Rica m m m m m m m m 56.7 (1.9) 03 0.2)
Croatia m m m m 28.6 (1.2) 4.7 (0.5) 332 (1.4) 4.9 (0.7)
Cyprus m m m m m m m m m m m m
Dominican Republic m m m m m m m m m m m m
Georgia m m m m m m m m 68.7 (1.2) 0.6 0.2)
Hong Kong (China)* 10.4 (1.2) 30.7 (1.5) 9.5 (0.9) 27.7 (1.2) 8.8 (0.7) 30.7 (1.2)
Indonesia 78.1 (1.7) 0.2 (0.1) 65.8 (3.1) 0.4 0.2) 76.7 (1.9) 0.1 (0.0)
Jordan m m m m 66.4 (1.6) 0.2 (0.1) 65.3 (1.9) 03 (0.2)
Kazakhstan m m m m m m m m 59.1 (1.5) 1.2 (0.4)
Kosovo m m m m m m m m m m m m
Lebanon m m m m m m m m m m m m
Macao (China) 1.2 (1.2) 18.7 (1.4) 10.9 (0.7) 17.4 (0.7) 11.0 (0.5) 171 (0.5)
Malaysia m m m m m m m m 593 (1.6) 0.4 0.1
Malta m m m m m m m m 33.7 (0.8) 7.7 (0.4)
Moldova m m m m m m m m 60.7 (1.6) 0.7 0.2)
Montenegro m m m m 60.1 (1.0) 0.8 (0.2) 58.4 (1.1) 1.0 (0.2)
Morocco m m m m m m m m m m m m
North Macedonia m m m m m m m m m m m m
Panama m m m m m m m m 78.8 (2.2) 0.4 (0.2)
Peru m m m m m m m m 73.5 (1.8) 0.6 0.2)
Philippines m m m m m m m m m m m m
Qatar m m m m 87.2 (0.6) 0.6 (0.1) 73.8 (0.4) 1.8 (0.2)
Romania m m m m 52.7 (2.2) 13 (0.3) 47.0 (2.0 13 (0.3)
Russia 30.2 (1.8) 7.0 (0.8) 26.6 (1.6) 7.4 (0.8) 28.6 (1.5) 52 (0.8)
Saudi Arabia m m m m m m m m m m m m
Serbia m m m m 42.6 (1.7) 2.8 (0.4) 40.6 (1.4) 35 (0.5)
Singapore m m m m m m m m 9.8 (0.6) 35.6 (0.8)
Chinese Taipei m m m m 12.0 (1.1) 31.9 (1.4) 12.8 (0.8) 28.6 (1.5)
Thailand 54.0 (1.7) 1.6 0.4) 53.0 (1.3) 13 0.3) 52.5 (1.6) 13 0.4)
Ukraine m m m m m m m m m m m m
United Arab Emirates m m m m m m m m 51.3 (1.1) 2.9 0.3)
Uruguay 481 (1.5) 2.8 (0.4) 46.1 (1.2) 32 (0.5) 476 (1.3) 24 (0.4)
Viet Nam** m m m m m m m m m m m m

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).

Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
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Annex B1 Results for countries and economies

Table 1.B1.813/6] Percentage of low achievers and top performers in mathematics, 2003 through 2018

Australia
Austria
Belgium
Canada

Chile
Colombia
Czech Republic
Denmark
Estonia
Finland

France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan

Korea

Latvia
Lithuania
Luxembourg
Mexico
Netherlands*
New Zealand
Norway
Poland
Portugal*
Slovak Republic
Slovenia
Spain

Sweden
Switzerland
Turkey

United Kingdom
United States*

OECD average-29a
OECD average-30
OECD average-36b
OECD average-37

Proficiency level in PISA 2012

Below Level 2
(less than 420.07
score points)

19.7
18.7
19.0
138
515
73.8
21.0
16.8
10.5
123
224
17.7
35.7
28.1

215
16.9
335
24.7
111

9.1

19.9
26.0
243
54.7
148
226
223
144
249
275
20.1
236
27.1
124
420
21.8
258

S © = S
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= 00 o w u

o

> W L N

= =

223 0.2
222 0.2
245 0.2
244 (0.2

Level 5 or above
(at or above 606.99
score points)

14.8
14.3
19.5
16.4
1.6
03
12.9
10.0
14.6
15.3
12.9
17.5
3.9
93
11.2
10.7
9.4
9.9
237
309
8.0
8.1
11.2
0.6
19.3
15.0
9.4
16.7
10.6
11.0
13.7
8.0
8.0
214
59
1.8
8.8
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12.8 02
12.9 02
12.0 (0.1
121 (0.1

Proficiency level in PISA 2015

Below Level 2
(less than 420.07
score points)

o &

22.0
218
20.1

14.4
494
66.3
217
13.6
11.2
13.6
235
17.2
358
28.0
236
15.0
321

233
10.7
15.5
214
254
25.8
56.6
16.7
21.6
17.1

17.2
238
277
16.1
222
20.8
15.8
514
219
294
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Eeobobeoaobke

229 0.2
229 0.2
247 (0.2
246 (0.2

Level 5 or above
(at or above 606.99
score points)

S

1.3
12.5
15.9
15.1
1.4
03
104
1.7
14.2
1.7
1.4
12.9
3.9
8.1
103
9.8
8.9
10.5
203
209
52
6.9
10.0
03
15.5
1.4
10.6
12.2
1.4
7.8
13.5
7.2
10.4
19.2
1.1
10.6
59

D x Y of
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UYELELELEDoL

sBlzBlsBz=Bl=-BsBsE
L = - e

© 9o = o o o o o
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S S o

10.8 0.1
10.8 (0.1
10.2 (0.1
10.3 (0.1

Proficiency level in PISA 2018

Below Level 2
(less than 420.07
score points)

224
211
19.7
16.3
51.9
65.4
204
14.6
10.2
15.0
213

O N N M

S o = ok

B2 0 O o U= 0N OO o WS

358
256
20.7
15.7
341

238
11.5
15.0
17.3
256
27.2
56.2
15.8
21.8
18.9
14.7
233
25.1
16.4
247
18.8
16.8
36.7
19.2
27.1

= o = 3=

- e o = o o

S o o ¢
X e x S = C Sy o ooy —

B-B-BE-B-E
o boaooacb

- O = O

222 0.2
22.1 (0.2
24.1 0.2
24.0 (0.2

Level 5 or above
(at or above 606.99
score points)

S

105 5)
12,6 (0.8)
15.7 (0.9)
153 0.7)
1.2 02)
05 .1
12.7 0.7)
116 0.7)
15.5 (0.8)
111 (0.6)
11.0 (0.8)
133 (0.8)
37 (0.5)
8.0 0.7)
104 (0.6)
8.2 0.7)
8.8 (0.6)
95 (0.8)
183 a.n
214 a.n
85 (0.6)
8.4 (0.5)
10.8 (0.6)
05 0.1
18.4 (1.0)
116 (0.5)
12.2 0.7)
15.8 (1.0)
11.6 0.7)
10.7 0.7)
13.6 0.7)
73 (0.4)
12,6 (0.8)
17.0 (1.0)
48 (0.6)
12,9 (0.8)
83 (0.8)
11.4 0.1)
114 .1
10.9 .1)
10.9 .1)

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
StatLink =M™ https://doi.org/10.1787/888934029090
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Results for countries and economies Annex B1

Table 1.B1.814/6] Percentage of low achievers and top performers in mathematics, 2003 through 2018

Partners

Albania

Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

Below Level 2
(less than 420.07
score points)

60.7
66.5

74.6
m
69.6
40.8
24.0
m
389
83
12.8
49.7
m
463
55.8
14.2

(1.0)

o & L x 3 3

3 3

o ==

= 3
N 3 3

2 3 3

“N-N
2Ll 3 33 3

3

== s =
SR RGNS

m
(1.2
13
(1.7

)

Proficiency level in PISA 2012

Level 5 or above
(at or above 606.99
score points)

0.8 0.2)
03 .1)
m m
m m
m m
0.7 0.2)
m m
m m
4.1 (0.6)
0.6 0.2)
7.0 a.1
37 0.3)
m m
m m
337 (1.4)
03 02)
0.6 (0.4)
09 03)
m m
m m
243 (0.6)
13 (0.3)
m m
m m
1.0 02)
m m
m m
m m
0.6 02)
m m
2.0 02)
32 (0.6)
7.8 (0.8)
m m
46 0.7)
400 0.7)
372 12)
26 (0.5)
m m
35 0.3)
1.4 03)
133 (1.5)

Proficiency level in PISA 2015

Below Level 2
(less than 420.07
score points)

533 1.9)
m m

m m

m m

m m
703 (1.2)
m m
m m
42.1 (1.8)
62.5 (1.5)
320 (1.4)
426 (0.8)
90.5 (1.0
57.1 (1.2)
9.0 (0.8)
68.6 (1.6)
67.5 13)
m m
77.7 (1.0)
60.2 (1.6)
6.6 (0.5)
m m
29.1 (0.8)
50.3 12)
51.9 (1.0)
m m
70.2 (0.8)
m m
66.2 (1.4)
m m
58.7 0.7)
39.9 (1.8)
18.9 1.2)
m m

m m
7.6 (0.4)
12.7 0.7)
538 (1.6)
m m
487 1.2)
524 1.2)
19.1 (1.7)

Level 5 or above
(at or above 606.99
score points)

m m
m m
m m
m m
0.9 (0.2)
m m
m m
44 (0.6)
03 .1
56 (0.5)
32 (0.4)
0.0 (0.0)
16 (0.4)
265 .1
0.7 02)
03 ©.1)
m m
0.0 (0.0)
20 0.3)
21.9 (0.6)
m m
118 0.7)
17 (03)
15 0.2)
m m
0.8 0.2)
m m
04 0.1)
m m
22 02)
33 (0.5)
8.8 0.7)
m m
m m
348 (0.8)
28.1 12)
14 (0.3)
m m
37 0.3)
1.7 (0.4)
93 (1.3)

Proficiency level in PISA 2018

Below Level 2
(less than 420.07
score points)

424
69.0
50.7
294
57.6
68.1
479

24
444
60.0
312
36.9
90.6
61.1

9.2
719
59.3
49.1
76.6
59.8

5.0
415
30.2
50.3
46.2
75.6
61.0
81.2
60.3
80.7
537
46.6
216
727
39.7

7.1
14.0
52.7
359
455
50.7

E R RN e T N = e BN e e e e e S e e N N N

= B
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Level 5 or above
(at or above 606.99

score points)

443
4.2
03
5.1
4.4
0.0
1.0

29.0
0.5
0.7
19
0.1
2.0

27.6
25
8.5
24
1.8
0.1
1.1
0.1
0.9
0.1
2.9
32
8.1
0.2
5.2

369

232
23
5.0
54
1.0

S5P2258585832580858 806805853
Do oo ruzoidieozoE
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LorxxEYob=i 2

3

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full

international comparability of the results (see Annexes A2 and A4).
Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
StatLink Si=P https://doi.org/10.1787/888934029090
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Annex B1 Results for countries and economies

Table 1.B1.815/6] Percentage of low achievers and top performers in mathematics, 2003 through 2018

Change between Change between Change between Change between Change between 2015
2003 and 2018 2006 and 2018 2009 and 2018 2012 and 2018 and 2018
(PISA2018-PISA2003)  (PISA2018-PISA2006)  (PISA 2018 - PISA 2009) (PISA 2018 - PISA 2012) (PISA 2018 - PISA 2015)
Below Level 5 Below Level 5 Below Level 5 Below Level 5 Below Level 5

Level 2 or above Level 2 or above Level 2 or above Level 2 or above Level 2 or above

(lessthan | (atorabove | (lessthan | (atorabove | (lessthan | (atorabove | (lessthan | (atorabove | (lessthan | (atorabove
420.07 606.99 420.07 606.99 420.07 606.99 420.07 606.99 420.07 606.99

score points) | score points) [ score points) | score points) | score points) | score points) | score points) | score points) | score points) | score points)

%dif. S.E.  %dif. S.E. .E. %dif. SE  %dif. S.E  %dif. %dif. S.E.  %dif. S.E.  %dif. SE  %dif. S.E.
S Australia 81 (1.2)| -9.3 (1.0)| 95 (1.3)| -6.0 (1.1)| 6.6 (1.6)| -6.0 (1.2)| 28 (14)| -43 (1.00| 05 (1.0)| -09 (0.9
3 Austria 23 (1.8)| 1.7 (1.4 11 (20| -3.2 (1.4) m m m m| 24 (18)| -1.7 (1.5 -0.7 (1.7)| 01 (1.2)
Belgium 32 (13)]-10.7 (1.4)| 23 (15| -6.6 (1.5 | 06 (1.5 -46 (1.6)| 07 (14)| -3.8 (15| -04 (14| -01 (1.2)
Canada 6.1 (1.1)] -5.0 (1.3)| 55 (13)| 26 (1.4)| 48 (1.4)| -3.0 (15| 24 (13)| -1.1 (14| 19 (1.1)| 03 (1.2)
Chile m m m m| -32 (3.7)| -02 (04)] 09 (38)| -01 (04)| 04 (35| -04 (03)| 26 (23)| -02 (0.3)
Colombia m m m m| -65 (34| 01 (02)| -51 (38)| 04 (02)| -84 (35| 02 (02| -09 (24| 02 (0.2
Czech Republic 38 (19)| -56 (1.4)| 1.2 (19| 5.6 (15| -19 (20| 1.0 (14| -06 (20)| -02 (1.3)| -1.3 (1.6)| 2.3 (1.1)
Denmark 08 (1.2)| -43 (1.3)| 09 (13)| 21 (12| 25 (14| 01 (14| -23 (14| 1.7 (12| 10 (1.1)| 00 (1.1)
Estonia m m m m| -19 (14| 29 (15| -24 (14)| 34 (1.7)| 03 (12| 09 (1.6)| -1.0 (.1)| 1.3 (1.2
Finland 82 (1.1)|-123 (1.1)| 9.0 (13)(-13.3 (1.3)| 7.1 (1.4)|-105 (1.3)| 2.7 (14| 41 (1.2)| 14 (1.2)| -06 (1.0)
France 46 (15| -41 (13)| -1.0 (1.7)| 15 (1.3)| -13 (1.7)| 27 (14| 1.1 (14| 19 (1.2)] 22 (1.3)| -04 (1.1)
Germany 05 (1.7)] =29 (14)) 1.2 (19| 21 (15| 25 (1.8)| -45 (16)| 3.4 (1.7)| 41 (1.5] 3.9 (15| 04 (1.2
Greece 31 (27)| 03 (08)| 35 (26)| 13 (0.7)| 55 (31)| -2.0 (08)| 01 (27| -02 (0.7)| 01 (25)| -02 (0.7)
Hungary 26 (1.8)] 27 (1.2)| 45 (20)| -24 (1.2)] 33 (5] 21 (14| 24 (22)| -1.3 (14| 23 (1.7)] -02 (1.0
Iceland 57 (14| -51 (1.0)| 3.9 (16)| -23 (1.1)| 3.7 (1.7)| -3.2 (1.1)| -0.8 (1.6)| -0.8 (1.1)| 2.9 (1.5 | 0.1 (1.1)
Ireland 1.1 (5] =34 (1)) 07 (1.8)| 220 (1.)| 5.1 (1.8)] 1.6 (1.)| 1.2 (1.7)| -24 (1.0)| 0.7 (1.4)] -1.6 (0.9
Israel m m m m| -7.9 (24| 27 (09)| -54 (22)| 29 (1.0)| 06 (24| -06 (1.3)| 20 (20)| -0.1 (1.1)
Italy 81 (1) 25 (1.0)| 9.0 (19| 3.3 (1.1)| -1.1 (1.9 06 (1.1)| -08 (1.9 | -04 (1.1)| 06 (1.7)| -1.0 (1.2)
Japan 19 (14)| -59 (1) -1.6 (14| 00 (19| 1.0 (1.4)| -25 (22)| 04 (13)| -5.3 (22)| 08 (1.1)| -20 (1.8)
Korea 55 (13)| 34 (20)| 6.1 (14)| -5.7 (23)| 6.9 (1.5| 42 (25| 59 (14)] 9.5 (25| -05 (14| 05 (1.9
Latvia 64 (19)| 05 (1.1)| -34 (19| 19 (1.0 -5.2 (21)| 2.8 (1.0)| -26 (19| 05 (1.1)| 41 (1.5| 3.3 (0.8)
Lithuania m m m m| 27 (1.9 -07 (1.1)| -0.7 (1) 1.5 (09| -04 (20| 04 (09| 02 (1.6)| 1.5 (0.9
Luxembourg 55 (1.3)| 00 (09)| 44 (14| 02 (09| 33 (1.6)| -05 (1.0)| 29 (15| -04 (08| 14 (1.1)| 08 (0.8)
Mexico 9.7 (29| 01 (02)| 03 (32)| -03 (02| 54 (3.6)| 02 (02)| 15 (32)| -0.1 (0.1)| -04 (23)| 02 (0.2)
Netherlands* 48 (16)| -71 (18)| 42 (1.6)| 27 (1.8)| 23 (19| -14 (22| 1.0 (1.7)| 08 (1.9 -1.0 (1.4)| 29 (1.4)
New Zealand 67 (15| -9.1 (1.0)| 7.7 (16)| -7.4 (12)| 64 (1.8)| -7.3 (1.3)| -09 (1.7)| -3.4 (12| 01 (14| 02 (1.0
Norway 20 (1.4)| 08 (1.1)| -3.4 (16| 18 (1.2)| 07 (15| 2.0 (13)| -3.4 (1.6)| 28 (1.2)| 18 (1.2)| 1.5 (1.0
Poland 7.3 (14| 57 (13)| -5.1 (1.3)| 5.2 (15| -5.8 (1.5| 54 (1.6)| 03 (1.3)| -1.0 (1.9)| -25 (1.3)| 3.6 (1.4
Portugal* -6.8 (2.1)| 6.2 (1.0)| -7.4 (20)| 5.9 (1.0 -04 (1.8)| 20 (1.3)| -1.6 (20)| 1.0 (1.2)| -05 (1.5 02 (1.1)
Slovak Republic 51 (19 -19 (1.2)| 42 (1.7)| -02 (13)| 41 (1.9 19 (14| 24 (19)| -02 (13)| -26 (1.7 2.9 (1.0
Slovenia m m m m| -1.2 (1.1)| 01 (1.2)] -39 (1.1)| -0.6 (1.3)| -3.7 (1.1)| -01 (1.2)| 03 (0.9)| 0.1 (1.1)
Spain 17 (15| -0.7 (0.8)| 00 (1.8)] 0.0 (0.8)| 1.0 (19| -08 (08| 1.1 (1.7)] -0.7 (0.7)] 25 (1.3)| 0.0 (0.8
Sweden 15 (1.5 -3.2 (1.2)| 05 (16)] 00 (1.2)| -23 (1.7)| 12 (1.4)| -83 (1.7)| 46 (1.1)] -20 (1.6)| 22 (1.2
Switzerland 23 (13)| -43 (19| 33 (14| -57 (1.7)| 3.4 (15| -7.2 (19)| 44 (14)| 44 (1.7)| 10 (1.4)] -23 (1.5
Turkey -15.6 (33)| -0.7 (1.7)|-154 (3.1)| 06 (13)| -55 (3.6)| -09 (1.4)| -53 (34)| -1.1 (1.3)|-14.7 (28)| 3.6 (0.7)
United Kingdom m m m m| -05 (1.6)| 1.7 (1.1)] -1.0 (1.8)] 3.0 (1.2)| 26 (19| 10 (1.3)| 26 (1.5 ] 2.2 (1.1)
United States* 14 21| 18 (1.1)| 1.0 (26)| 06 (1.2)| 37 (25| 1.7 (1.3)| 13 (24| -05 (1.2)| 23 21| 24 (1.1)
OECD average-29a 05 (0.8)| -3.0 (05| 08 (1.0 -1.7 (06)| 13 (1.2)| -1.7 (0.7)| -0.1 (1.1)| -1.4 (0.6)| -0.8 (0.6)| 0.6 (0.4)
OECD average-30 05 (0.8)| -3.0 (05| 08 (1.0| -1.8 (0.6) m m m m| 00 (1.1)| -1.4 (06)| -0.8 (0.6)| 0.6 (0.4)
OECD average-36b m m m m| 01 (1.0 -1.2 (05| 06 (1.3)| -1.1 (0.6)| -0.5 (1.1)| -1.1 (0.6)| -0.6 (0.6)| 0.6 (0.3)
OECD average-37 m m m m| 02 (1.0] -1.3 (0.5 m m m m| -04 (1.1)| 1.1 (06)| -0.6 (0.6)| 0.6 (0.3)

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).

Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
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Results for countries and economies Annex B1

Table 1.B1.816/6] Percentage of low achievers and top performers in mathematics, 2003 through 2018

w
-

Partne

Albania
Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina

Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

Change between

2003 and 2018
(PISA 2018 - PISA 2003)

Below Level 5
Level 2 or above
(less than | (at or above
420.07 606.99
score points) | score points)
% dif.
m m m m
m m m m
m m m m
m m m m
m m m m
-7 (2.2)| -03 (0.5)
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
12 (14| 17 @)
-6.3 (2.8)| 02 (0.2)
m m m m
m m m m
m m m m
m m m m
6.2 (13)| 9.0 (2.5
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
m m m m
86 (24| 10 (1.1
m m m m
m m m m
m m m m
m m m m
13 (28)| 06 (0.5)
m m m m
m m m m
26 (27)| 1.8 (0.5)
m m m m

Change between
2006 and 2018

(PISA 2018 - PISA 2006)

Below Level 5
Level 2 or above
(less than | (at or above
420.07 606.99
score points) | score points)

% dif.
m m m m
48 (33)] -0.7 (04
m m m m
m m m m
m m m m
-44 (2.1)] -01 (04)
m m m m
m m m m
-89 (33)] 1.1 (1.0)
m m m m
26 (25)] 04 (0.8)
m m m m
m m m m
m m m m
04 (13)] 12 21
61 (41| 01 (0.2
7.0 (34)| 04 (0.3)
m m m m
m m m m
m m m m
-5.9 (0.8)] 10.2 (2.7)
m m m m
m m m m
m m m m
-13.9 (25| 09 (0.3)
m m m m
m m m m
m m m m
m m m m
m m m m
-335 (1.8)| 23 (0.2)
62 (35| 19 (0.7)
5.0 (24)| 06 (1.1)
m m m m
229 (25| 2.4 (0.6)
m m m m
20 (1.4)| -8.7 (22)
-03 (29)| 0.9 (04)
m m m m
m m m m
46 (28)| 2.2 (0.5
m m m m

Change between
2009 and 2018

(PISA 2018 - PISA 2009)

Below Level 5
Level 2 or above
(lessthan | (at or above

420.07 606.99

score points) | score points)

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

-254 (38)| 1.9 (0.3)
54 (3.1)| -0.5 (0.3)

3
3
3
3

7.7 29)| 04 (04)
04 (10)| 17 @3)
48 (36)| 0.4 (0.2)
59 (40)| 04 (0.3)
4100 (34)| 08 (0.5
m m m m
m m m m
6.0 (07)] 105 (3.1)
-17.8 (38)| 2.1 (0.5
35 (1.8)| 08 (0.9)
4103 (27)| 1.8 (0.4)
123 (3.0)| 0.8 (03)
m m m m
m m m m
24 (29)] -03 (02)
4132 (35| 02 (0.3)
m m m m
2041 2.1)] 12 (03)
05 (36)] 1.9 (0.7)
69 (25| 2.8 (1.1)
m m m m
08 (26)| 17 (0.7)
27 (07)] 13 @7
12 (1.1)| 5.4 (24)
02 (34)| 10 (0.6)
m m m m
5.8 (23)| 2.6 (0.5
31 (32)| 1.4 (04)

m m m m

Change between
2012 and 2018

(PISA 2018 - PISA 2012)

Below Level 5
Level 2 or above
(lessthan | (at or above
420.07 606.99

score points) | score points)

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

-183 (3.1)| 1.5 (0.3)
25 (3.0)| 01 (0.1

07 (30)| 02 (09)
0.1 (40)| -02 (02
13 7] 18 (13)
52 (19)| 07 (0.5)
m m m m
m m m m
07 (12)] -47 (23)
38 (35| 02 (0.2
92 (35| 01 (0.5
39 (33)| 1.0 (04)
m m m m
m m m m
58 (07)| 33 (9
4103 (36)| 1.1 (0.5)
m m m m
m m m m
4105 (27)| 0.7 (0.3)
m m m m
m m m m
m m m m
142 (32)| 03 (03)
m m m m
4159 (19)| 09 (03)
57 (34)| 00 (09)
23 (22)| 03 (1.2
m m m m
08 (25| 07 (09)
A1 07)] 31 (24)
11 (1.2)|-140 @2.1)
30 (33)| -03 (06)
m m m m
08 (22)] 2.0 (

22)
51 (30)| 03 ¢
m m m m

Change between 2015
and 2018
(PISA 2018 - PISA 2015)
Below Level 5
Level 2 or above
(less than | (at or above
420.07 606.99
score points) | score points)

%dif. S.E.  %dif.

-10.9 (2.7)| 1.2 (04)
m m m m
m m m m
m m m m
m m m m

22 (1.7)] 00 (03)
m m m m
m m m m

23 (26)| -02 (0.9

25 (28| 01 (0.2)

09 (21) -04 (0.8)

5.7 (1.4) 1.2 (0.6)

0.0 (1.4)] 0.0 (0.0)
40 (2.0)| -05 (0.5
02 (1.1)| 24 (1.7)
32 (25)| -02 (0.2)

-8.2 (25| 04 (0.2
m m m m

1.1 (1.7 01 (0.1)

05 (4] 01 (04

-1.6 (0.7)| 5.8 (1.7)
m m m m

11 (14| -3.4 (1.0
01 (1.9)] 0.7 (0.5)

-5.7 (1.7)] 03 (0.3)
m m m m

9.2 (1.6) 03 (0.3)
m m m m

-5.8 (22)| 05 (0.2
m m m m

-5.0 (1.3)| 0.7 (0.3)

6.6 (3.0)| -0.1 (0.8

27 (1.8)| -0.7 (1.0)
m m m m
m m m m
-04 (06)| 2.1 (1.6)
13 (1.1)] 49 (1.8)

11 (26)] 08 (0.5)
m m m m

32 (1.7)] 1.7 (0.5)

-1.7 (23)| -0.7 (0.5)
m m m m

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+
StatLink Sirs™ https://doi.org/10.1787/888934029090
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Annex B1 Results for countries and economies

Table 1.B1.911/4] Percentage of low achievers and top performers in science, 2006 through 2018

§ Australia

O Austria
Belgium
Canada
Chile
Colombia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland
Israel
Italy
Japan
Korea
Latvia
Lithuania
Luxembourg
Mexico
Netherlands*
New Zealand
Norway
Poland
Portugal*
Slovak Republic
Slovenia
Spain
Sweden
Switzerland
Turkey
United Kingdom
United States*

OECD average-36b
OECD average-37

Proficiency level

in PISA 2006
Below Level 5
Level 2 or above
(lessthan | (at or above
409.54 633.33
score points) | score points)
129 (0.6) | 146 (0.7)
16.3 (1.4) | 10.0 (0.8)
17.0 (1.0) | 10.1 (0.5
10.0 (0.6) | 144 (0.5)
39.7 (21)| 19 (0.3)
60.2 (1.8) | 02 (0.1)
155 (1.2) | 11.6 (0.9)
184 (1.1)| 68 (0.7)
7.7 (0.6) | 11.5 (0.8)
41 (05)]209 (0.8)
212 (14| 80 (0.7)
154 (13)] 11.8 (0.7)
240 (1.3)| 34 (04)
15.0 (1.0)| 6.9 (0.6)
206 (0.8) | 63 (0.5
155 (1.1) | 94 (0.7)
361 (1.4)| 52 (0.6)
253 (0.9)| 46 (0.3)
12.0 (1.0) | 15.1 (0.3)
1.2 (1.1) 1103 (1.1)
174 (12) | 41 (0.4)
203 (1.0) | 50 (0.7)
221 (0.5 | 59 (0.4)
509 (1.4)| 03 (0.1)
13.0 (1.0) | 13.1 (0.9)
13.7 (0.7) | 17.6 (0.8)
211 (1.3)| 6.1 (0.5)
17.0 (0.8)| 6.8 (0.5)
245 (14)] 31 (04
202 (1.00| 58 (0.5
13.9 (0.6) | 129 (0.6)
19.6 (09| 49 (04
164 (0.8)| 7.9 (0.5
16.1 (0.9) | 10.5 (0.8)
466 (1.6) | 09 (0.3)
16.7 (0.8) | 13.7 (0.6)
244 (1.6) | 9.1 (0.7)
210 (0.2)| 84
209 (0.2) | 84 (0.1)

Proficiency level

in PISA 2009
Below Level 5
Level 2 or above
(less than | (at or above
409.54 633.33

score points)

12.6

18.0

96
323
54.1
173
16.6

83

6.0
193
148
253
14.1
17.9
15.2
33.1
206
10.7

6.3
147
17.0
237
474
13.2
134
15.8
13.1
16.5
193
148
18.2
19.1
14.0
30,0
15.0
18.1

18.8
m
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Proficiency level

in PISA 2012
Below Level 5
Level 2 or above

(less than | (at or above
409.54 633.33

score points)

18.7
12.2
255
18.0
24.0
1.1
289
18.7
8.5
6.6
12.4
16.1
22.2
47.0
131
16.3
19.6
9.0
19.0
269
12.9
15.7
222
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10.7
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Proficiency level

in PISA 2015
Below Level 5
Level 2 or above
(lessthan | (at or above
409.54 633.33

score points)

17.6
208
19.8
111
348
49.0
20.7
15.9

8.8
115
22.1
17.0
327
26.0
253
153
314
232

9.6
14.4
17.2
24.7
259
47.8
185
174
18.7
16.3
17.4
30.7
15.0
183
216
185
445
174
203

22.1
22.1

(0.2)
(0.2)

score points)

12.4
1.2
04 (
73 (
70 (
135 (
143
8.0 (
10.6

2.1

46

38
71
58
41
153 (
106 (
38 (
42
69 (
01 (
1M1
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(
(
128 (
80 (
73 (
74 (
36 (
106 (
50 (
85
98 (
03 (
109 (
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Nro>22u032

SRR
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74 (0.1)

Proficiency level
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Below Level 5
Level 2 or above
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4.7
3.8
5.8
5.8
2.7
13.1
1.8
3.7
4.4
54
03
10.6
1.3
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93
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*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3)

Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+

StatLink S https://doi.org/10.1787/888934029090
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Results for countries and economies Annex B1

Table 1.B1.912/4] Percentage of low achievers and top performers in science, 2006 through 2018

Proficiency level

in PISA 2006
Below Level 5
Level 2 or above

(lessthan | (at or above
409.54 633.33

score points) | score points)

w
S
[

Partn

Albania

Argentina

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan
Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia
Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

m m m m
563 (25)| 04 (0.1)
m m m m
m m m m
m m m m
61.0 (14)| 06 (02
m m m m
m m m m
26 (24| 31 (06)
m m m m
170 (0.9)| 51 (0.5)
m m m m
m m m m
m m m m
87 (08) 159 (0.9)
616 (34)| 00 (0.0)
443 (12)| 06 (02)
m m m m
m m m m
m m m m
103 (0.5) | 53 (0.4)
m m m m
m m m m
m m m m
502 (0.9)| 03 (0.1)
m m m m
m m m m
m m m m
m m m m
m m m m
791 (04)| 03 (0.1)
469 (24)| 05 (0.1)
22 (14)] 42 (05)
m m m m
385 (1.6) | 08 (0.2)
m m m m
116 (1.0) | 146 (0.9)
461 (12) | 04 (0.1)
m m m m
m m m m
21 (4] 14 (02
m m m m

Proficiency level

in PISA 2009
Below Level 5
Level 2 or above
(less than | (at or above
409.54 633.33
score points) | score points)
573 (20| 01 (0.1)
524 (19| 07 (0.2)
m m m m
m m m m
m m m m
542 (1.3)] 06 (0.1)
m m m m
m m m m
388 (25 | 26 (0.5)
390 (1.5 03 (0.1)
185 (1.1)| 3.7 (0.6)
m m m m
m m m m
656 (1.3)| 02 (0.1)
6.6 (0.7) | 16.2 (1.0)
65.6 (2.3)| 0.0 (0.0
456 (1.7) | 05 (0.2
554 (1.6) | 03 (0.2)
m m m m
m m m m
9.6 (04)| 48 (0.5)
430 (1.5)| 0.2 (0.1)
325 (0.8) | 6.0 (0.6)
473 (1.5)] 02 (0.1)
536 (1.00| 0.2 (0.1)
m m m m
m m m m
651 (2.8)| 02 (0.1)
683 (1.7)| 0.2 (0.1)
m m m m
652 (0.6)| 14 (0.1)
414 (21)| 04 (0.1)
220 (1.4)| 44 (0.5)
m m m m
344 (1.3)| 1.0 (0.2)
1.5 (0.5 199 (0.6)
1.1 (0.7) | 88 (0.9
428 (1.6)| 06 (0.3)
m m m m
392 (1.2) ] 22 (0.2)
426 (1.1) | 1.5 (0.2)
m m m m

Proficiency level

in PISA 2012
Below Level 5
Level 2 or above
(lessthan | (at or above
409.54 633.33
score points) | score points)
531 (1.2) | 04 (0.1)
509 (22)| 02 (0.1)
m m m m
m m m m
m m m m
552 (1.1)| 03 (0.1)
m m m m
m m m m
369 (20| 31 (0.6)
393 (1.7)| 02 (0.1)
173 (09)| 46 (0.8)
380 (0.7)| 2.0 (0.3)
m m m m
m m m m
56 (0.6) | 16.7 (1.0)
66.6 (22) | 00 (0.0
496 (1.5)| 02 (0.2
419 (1.8)| 0.2 (0.1)
m m m m
m m m m
88 (05)| 6.7 (0.4)
455 (1.6) | 03 (0.1)
m m m m
m m m m
50.7 (0.7)| 04 (0.1)
m m m m
m m m m
m m m m
685 (2.0)| 0.0 (0.1)
m m m m
626 (0.5 | 15 (0.1)
373 (1.6)| 09 (0.3)
188 (1.1)| 43 (0.6)
m m m m
350 (1.8) | 1.7 (0.4)
9.6 (0.5)]22.7 (0.8)
9.8 (0.8)| 83 (0.6)
336 (1.6)| 09 (0.3)
m m m m
352 (1.3)] 25 (03)
469 (1.3)| 1.0 (0.2)
6.7 (1.1)] 81 (1.1)

Proficiency level

in PISA 2015
Below Level 5
Level 2 or above
(less than | (at or above
409.54 633.33

score points)

score points)

217 (17)| 04

m m m m
m m m m
m m m m
m m m m
566 (1) | 07 (1)
m m m m
m m m m
379 (19)| 29 (0.4)
464 (12)| 01 (0.1)
246 (12)| 39 (04)
421 (08)| 16 (02)
857 (1.1)| 0.0 (0.0)
508 (1.3)| 09 (02)
94 (07)| 74 (06)
560 (1.6) | 0.1 (0.1)
498 (14)| 02 (0.1)
m m m m
677 (1.1) | 00 (0.0)
626 (1.7)| 04 (1)
81 (04)| 92 (0.5)
m m m m
325 (08)| 76 (0.5)
422 1| 07 (02
510 (0.7)| 05 (0.1)
m m m m
629 (0.8)| 02 (0.1)
m m m m
585 (14)| 0.1 (0.1)
m m m m
498 (05)| 17 (0.2)
385 (1.8)| 07 (02)
182 (1.1)| 37 (04)
m m m m
m m m m
96 (04) | 242 (0.6)
124 (0.8) | 154 (1.1)
467 (15)] 05 (02)
m m m m
2718 (1.1)] 28 (02)
408 (1.1)| 13 (02)
59 (08)| 83 (12)

Proficiency level

in PISA 2018
Below Level 5
Level 2 or above
(lessthan | (at or above
409.54 633.33
score points) | score points)
.E. E.
470 (1.3)| 02 (0.1)
535 (1.4)| 05 (0.1)
57.8 (1.2) | 0.1 (0.1)
242 (1.2)| 26 (04)
56.8 (1.6) | 0.1 (0.1)
554 (1.0) | 08 (0.2)
457 (0.6) | 23 (0.3)
21 (03)]31.5 (1.3
46,5 (1.6)| 1.5 (0.3)
478 (1.8) ] 0.1 (0.1)
254 (1.2)| 36 (04)
390 (1.0)| 16 (0.2
848 (1.1)| 0.0 (0.0)
644 (1.2)| 01 (0.1)
1.6 (0.8) | 7.8 (0.7)
60.0 (1.5 | 0.1 (0.0
403 (1.4) | 0.7 (0.2)
603 (1.00 | 04 (0.1)
765 (0.7) | 0.0 (0.0)
623 (1.6) | 05 (0.2)
6.0 (0.5)|13.6 (0.6)
366 (1.3)] 06 (0.2)
335 (0.9)| 44 (04)
426 (1.2)] 09 (0.2
482 (0.7)| 03 (0.1)
69.4 (1.8)| 0.0 (0.0)
495 (0.8)| 0.8 (0.2)
713 (1.4 01 (0.1)
545 (1.4)| 02 (0.1)
780 (1.5 ] 0.1 (0.0
484 (05| 2.2 (0.2)
439 (2.1)| 1.0 (0.3)
212 (1.2)| 3.1 (04)
623 (1.5 | 0.1 (0.0
383 (1.5 | 1.6 (0.2)
9.0 (0.4)|20.7 (0.6)
15.1 (0.8) | 11.7 (0.9)
445 (1.5)| 0.7 (0.2)
264 (14) ] 35 (0.5
428 (09)| 29 (0.2
439 (1.3)| 0.7 (0.2)
m m m m

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
StatLink SisP™ https://doi.org/10.1787/888934029090
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Annex B1 Results for countries and economies

Table 1.B1.913/4] Percentage of low achievers and top performers in science, 2006 through 2018

S Australia
w
© Austria

Belgium
Canada

Chile
Colombia
Czech Republic
Denmark
Estonia
Finland
France
Germany
Greece
Hungary
Iceland
Ireland

Israel

Italy

Japan

Korea

Latvia
Lithuania
Luxembourg
Mexico
Netherlands*
New Zealand
Norway
Poland
Portugal*
Slovak Republic
Slovenia

Spain

Sweden
Switzerland
Turkey

United Kingdom
United States*

OECD average-36b
OECD average-37

Change between 2006 and 2018

(PISA 2018 - PISA 2006)

Below Level 2
(less than 409.54
score points)

6.0 (
55
30
34
44
98
32 (
02 (
11
88 |
07
42
77
9.1
44
15
30
06
42
29
11
18
47
41
71 (
43
02 (
31 (
49
9.1
07
16
26 (
42
214
07 (
57

1.0 (1.1)
11 (1)

Level 5 or above
(at or above
633.33
score points)

% dif.
51 (
37
20 ¢
31 (
0.9

03
41 (
13

07 (
86 (
A5
18
24 (
22
25
36

06
19
20

15
04
05 (
04

00
25
63 (

07

25

25
24
56
07 (

04
27 (

15
41

00 (

W = YN 0 0o o 0 o o 4 o p» o b wiw o =

=

N O o N b b NN N DX

-1.6
-1.6  (0.3)

Change between 2009 and 2018

(PISA 2018 -

Below Level 2
(less than 409.54
score points)

% dif.
63 (13)
m m
20 (1.5
39 (10
31 @3
37
15
21 (
04
69 |
12
48
65
100
70
19 ¢
00
52
02
78 (
38 (1
52
31 (
05
69 |
47
51
07 (
31 (
100
02
30 (
01 (
6.2 (
48
24 (
05

32 (1.2
m m

PISA 2009)

Level 5 or above
(at or above
633.33
score points)

5.1 (1)

3
3

=21
-0.8
-0.1
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5
2
3
2
4
5
8
0
6
5
4
2
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-0.1
-0.1

(0.3)
(0.3)

Level 5 or above
(at or above
633.33
score points)

A7 (07
14 (08
10 (0.6)
10 (09
02 (03
01 (0.
02 (0.7)
15 (0.8)
13 (09
21 (09
14 (08)
06 (09)
0.8 (04)
01 (0.7)
0.1 (05
12 (07)
00 (0.7)
13 (06)
23 (14)
12 (12
01 (0.5
03 (06)
15 (0.6)
01 (0.1
05 (1.0
45 (09
12 (0.7)
19 (1.0)
1.8 (0.8)
0.1 (0.5
33 (08)
08  (0.5)
02 (09)
20 (1.0
22 (05)
12 (09)
06 (1.0
0.7  (0.1)
0.7  (0.1)

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).

Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+,
StatLink s https://doi.org/10.1787/888934029090
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Results for countries and economies Annex B1

Table 1.B1.9441 Percentage of low achievers and top performers in science, 2006 through 2018

£ Albania
ﬂ)
Argentina

Partn

Baku (Azerbaijan)
Belarus

Bosnia and Herzegovina
Brazil

Brunei Darussalam
B-S-J-Z (China)
Bulgaria

Costa Rica

Croatia

Cyprus

Dominican Republic
Georgia

Hong Kong (China)*
Indonesia

Jordan

Kazakhstan

Kosovo

Lebanon

Macao (China)
Malaysia

Malta

Moldova
Montenegro
Morocco

North Macedonia
Panama

Peru

Philippines

Qatar

Romania

Russia

Saudi Arabia

Serbia

Singapore

Chinese Taipei
Thailand

Ukraine

United Arab Emirates
Uruguay

Viet Nam**

Change between 2006 and 2018  Change between 2009 and 2018  Change between 2012 and 2018

(PISA 2018 - PISA 2006)

Level 5 or above
Below Level 2 (at or above
(less than 409.54 633.33
score points) score points)
% dif. .E. % dif.

m m m m
28 (35 00 (0.2
m m m m
m m m m
m m m m
5.6 (2.3) 02 (03
m m m m
m m m m
39 @35 | 15 (0.7)
m m m m
84 (20) | 1.5 (0.6)
m m m m
m m m m
m m m m
28 (13) | -81 (1.3
16 (5.5 00 (0.1)
40 (29 00 (03)
m m m m
m m m m
m m m m
-43  (0.8) 83 (1.3)
m m m m
m m m m
m m m m
20 (33 01 (0.2
m m m m
m m m m
m m m m
m m m m
m m m m
-30.7 (1.9 1.9 (0.2
30 @) 05 (0.3)
-1.0  (2.5) -1.1 0 (0.6)
m m m m
02 (29 0.8 (0.3)
m m m m
35 (14 | -3.0 (14
16 (33 03 (0.2
m m m m
m m m m
17 31 | 07 (03)
m m m m

(PISA 2018 - PISA 2009)

Level 5 or above
Below Level 2 (at or above
(less than 409.54 633.33
score points) score points)
% dif. .E. % dif.
-103 (44 01  (0.1)
11 (32 02 (0.2
m m m m
m m m m
m m m m
12 (24) 02 (0.2
m m m m
m m m m
77 (37 =11 (0.6)
88 (44 02 (0.1
69 (22) -0.1  (0.7)
m m m m
m m m m
12 (32) 01 (0.1
49 (13) | -84 (1.3
56 (5.) 01 (0.0
53 (33 02 (0.2
49  (43) 01 (0.2
m m m m
m m m m
-36  (0.7) 89 (1.3)
64  (3.8) 04 (0.2
1.0 (15 | -1.6 (0.7)
47 (37) 06 (0.2
53 (3.6 01 (0.2
m m m m
m m m m
62 (37 01 (0.1
-13.8 (3.9) 00 (0.2
m m m m
-16.8  (2.1) 08 (0.2)
26 (40) 06 (0.3)
-08 (25 -1.3  (0.7)
m m m m
39 (@27 05 (0.3)
25  (0.7) 08 (1.9
41  (1.2) 28 (14
1.7 (3.6) 01 (03)
m m m m
36 (26) 07 (03)
13 (31 | -08 (03)
m m m m

(PISA 2018 - PISA 2012)

Level 5 or above
Below Level 2 (at or above
(less than 409.54 633.33
score points) score points)
% dif.
6.1 (49 02  (0.2)
26 (38) 02 (0.2
m m m m
m m m m
m m m m
02 (26) 05 (0.2)
m m m m
m m m m
96 (37) | -1.6 (0.7)
85 (53) 01 (0.1)
81 (249 09 (09
09 (28 03 (04
m m m m
m m m m
60 (13) | -89 (1.4
66 (6.1) 01 (0.0
9.2 (37 04 (0.2
184 (53) 02 (0.1)
m m m m
m m m m
-28  (0.8) 70 (1.5
-89 (45 03 (0.2
m m m m
m m m m
25 (43) 0.1 (0.2)
m m m m
m m m m
m m m m
-14.0 (4.6 02 (0.1)
m m m m
-143 (2.5 08 (0.2)
66 (43 01 (04
25  (27) -1.2 0 (0.7)
m m m m
33 (33 0.1 (0.4)
06  (0.8) 20 (23
53 (1.3) 33 (1.3)
109 (4.2) 02 (03)
m m m m
76 (3.1 03 (04
30 37 03  (0.3)
m m m m

Change between 2015 and 2018
(PISA 2018 - PISA 2015)

Level 5 or above
Below Level 2 (at or above
(less than 409.54 633.33

score points) score points)
53 (22) 0.1 (0.2)
m m m m
m m m m
m m m m
m m m m
12 (15 01 (0.2
m m m m
m m m m
86 (25 | -1.4 (0.6)
15 (22 00 (0.1)
07 (1.7) -03 (0.5
3.2 (13) 01 (0.3)
-09  (1.6) 00 (0.0
136 (18) | -0.8 (0.2
21 (1.1) 05 (1.0
41 (23) 00 (0.1)
9.5 (20 05 (0.2)
m m m m
88 (1.3 00 (0.0
04 (24 01 (0.2
21 (0.7) 45 (0.8)
m m m m
10 (12) | -3.2 (0.6)
04  (1.7) 01 (03
-2.8  (1.1) 0.1 (0.2)
m m m m
135 (1.2) 06 (0.2)
m m m m
-40 (2.0) 01 (0.1)
m m m m
-14 - (0.8) 05 (0.2)
54 (29 03 (03
31 (1.7) -0.7 (0.5
m m m m
m m m m
-06 (06) | -34 (09
27  (1.0) | 87 (14
23 (22) 03 (0.2
m m m m
1.0 (1.5 01 (03
31 (1.8) | -0.6 (0.3)
m m m m

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).
**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).
Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+.
StatLink =M™ https://doi.org/10.1787/888934029090
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Annex B1 Results for countries and economies

Table 1.B1.1001/4] Mean reading performance, 2000 through 2018

Reading performance, by PISA cycle

PISA 2000 PISA 200 PISA 2006 PISA 2009 PISA 2012 PISA 2015

3
Mean score SE. Mean score S

PISA 2018

Mean score SE. .E. Mean score SE Mean score SE. Mean score SE. Mean score SE

8 Australia 528 (3.5) 525 2.1 513 (2.1) 515 (2.3) 512 (1.6) 503 (1.7) 503 (1.6)
3 Austria 492 (2.7) 491 (3.8) 490 4.1) m m 490 (2.8) 485 (2.8) 484 (2.7)
Belgium 507 (3.6) 507 (2.6) 501 (3.0 506 (2.3) 509 (2.3) 499 (2.4) 493 (2.3)
Canada 534 (1.6) 528 (1.7) 527 (2.4) 524 (1.5) 523 (1.9) 527 (2.3) 520 (1.8)
Chile 410 (3.6) m m 442 (5.0 449 (3.1 441 (2.9) 459 (2.6) 452 (2.6)
Colombia m m m m 385 (5.1 413 (3.7) 403 (3.4) 425 (2.9) 412 (3.3)
Czech Republic 492 (2.4) 489 (3.5) 483 (4.2) 478 (2.9) 493 (2.9) 487 (2.6) 490 (2.5)
Denmark 497 (2.4) 492 (2.8) 494 (3.2) 495 (2.1 496 (2.6) 500 (2.5) 501 (1.8)
Estonia m m m m 501 (2.9) 501 (2.6) 516 (2.0 519 (2.2) 523 (1.8)
Finland 546 (2.6) 543 (1.6) 547 2.1 536 (2.3) 524 (2.4) 526 (2.5) 520 (2.3)
France 505 (2.7) 496 (2.7) 488 (4.1) 496 (3.4) 505 (2.8) 499 (2.5) 493 (2.3)
Germany 484 (2.5) 491 (3.4) 495 (4.4) 497 (2.7) 508 (2.8) 509 (3.0 498 (3.0
Greece 474 (5.0 472 (4.1) 460 (4.0 483 (4.3) 477 (3.3) 467 (4.3) 457 (3.6)
Hungary 480 (4.0 482 (2.5) 482 (3.3) 494 (3.2) 488 (3.2) 470 2.7) 476 (2.3)
Iceland 507 (1.5) 492 (1.6) 484 (1.9) 500 (1.4) 483 (1.8) 482 (2.0) 474 (1.7)
Ireland 527 (3.2) 515 (2.6) 517 (3.5 496 (3.0 523 (2.6) 521 (2.5) 518 (2.2)
Israel 452 (8.5) m m 439 (4.6) 474 (3.6) 486 (5.0 479 (3.8) 470 (3.7)
Italy 487 (2.9) 476 (3.0) 469 (2.4) 486 (1.6) 490 (2.0) 485 (2.7) 476 (2.4)
Japan 522 (5.2) 498 (3.9 498 (3.6) 520 (3.5) 538 (3.7) 516 (3.2) 504 (2.7)
Korea 525 (2.4) 534 (3.1) 556 (3.8 539 (3.5 536 (3.9) 517 (3.5) 514 (2.9)
Latvia 458 (5.3) 491 (3.7) 479 (3.7) 484 (3.0 489 (2.4) 488 (1.8) 479 (1.6)
Lithuania m m m m 470 (3.0) 468 (2.4) 477 (2.5) 472 2.7) 476 (1.5)
Luxembourg m m 479 (1.5) 479 (1.3) 472 (1.3) 488 (1.5) 481 (1.4) 470 (1.1
Mexico 422 (3.3) 400 4.1 410 (3.1 425 (2.0) 424 (1.5) 423 (2.6) 420 2.7)
Netherlands* m m 513 (2.9) 507 (2.9) 508 (5.1 511 (3.5 503 (2.4) 485 (2.7)
New Zealand 529 (2.8) 522 (2.5) 521 (3.0) 521 (2.4) 512 (2.4) 509 (2.4) 506 (2.0
Norway 505 (2.8) 500 (2.8) 484 (3.2) 503 (2.6) 504 (3.2) 513 (2.5) 499 (2.2)
Poland 479 (4.5) 497 (2.9) 508 (2.8) 500 (2.6) 518 (3.1) 506 (2.5) 512 (2.7)
Portugal* 470 (4.5) 478 (3.7) 472 (3.6) 489 (3.1 488 (3.8) 498 (2.7) 492 (2.4)
Slovak Republic m m 469 (3.1) 466 (3.1 477 (2.5 463 (4.2) 453 (2.8) 458 (2.2)
Slovenia m m m m 494 (1.0) 483 (1.0 481 (1.2) 505 (1.5) 495 (1.2)
Spain 493 (2.7) 481 (2.6) 461 (2.2) 481 (2.0) 488 (1.9) 496 (2.4) m m
Sweden 516 (2.2) 514 (2.4) 507 (3.4) 497 (2.9) 483 (3.0 500 (3.5) 506 (3.0)
Switzerland 494 (4.2) 499 (3.3) 499 (3.1 501 (2.4) 509 (2.6) 492 (3.0) 484 (3.1)
Turkey m m 441 (5.8) 447 4.2) 464 (3.5) 475 4.2) 428 (4.0) 466 (2.2)
United Kingdom m m m m 495 (2.3) 494 (2.3) 499 (3.5) 498 (2.8) 504 (2.6)
United States* 504 (7.0 495 (3.2) m m 500 (3.7) 498 (3.7) 497 (3.4 505 (3.6)
OECD average-23 500 0.7) 497 (0.6) 495 0.7 499 (0.6) 501 (0.6) 497 (0.6) 493 (0.5)
OECD average-27 494 (0.8) m m m m m m 498 (0.6) 495 0.5) 491 (0.5)
OECD average-29b m m 494 (0.6) m m m m 498 0.5) 493 0.5) 490 0.5)
OECD average-35a m m m m m m 491 (0.5) 493 (0.5) 490 (0.5) 487 (0.4)
OECD average-35b m m m m 486 (0.6) m m 493 (0.5 490 0.5 487 0.4
OECD average-36a m m m m m m m m 493 (0.5) 490 (0.5) 487 (0.4)

1. The average 3-year trend is the average change, per 3-year period, between the earliest available measurement in PISA and PISA 2018, calculated by a linear regression.
2. Curvilinear trends in performance are computed only for countries with comparable data in more than four PISA assessments. Curvilinear trends are calculated by a
regression of performance over both linear and quadratic (squared) terms of the gap between the year of assessment and 2018. The coefficient for the linear term represents
the annual rate of change in 2018, while the coefficient for the quadratic term represents the acceleration or deceleration of the change in performance.

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).

Albania, Argentina, Bulgaria, Chile, Indonesia, the Republic of North Macedonia, Peru and Thailand conducted the PISA 2000 assessment in 2001, Hong Kong (China), Israel and
Romania conducted the assessment in 2002, as part of PISA 2000+. Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+,

Estimates of the average 3-year trend and the curvilinear trend for these countries consider the year in which the assessment was conducted.
StatLink SirE/™ https://doi.org/10.1787/888934029090
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Results for countries and economies Annex B1

Table 1.B1.10[2/4] Mean reading performance, 2000 through 2018

Reading performance, by PISA cycle

PISA 2000 PISA 200. PISA 2006 PISA 2009 PISA 2012 PISA 201 PISA 2018

3 5
S.E. SE. Mean score S.

Partners

Mean score SE. Mean score Mean score SE Mean score SE. Mean score SE. Mean score E.
Albania 349 (3.3) m m m m 385 (4.0 394 (3.2) 405 4.1) 405 (1.9)
Argentina 418 (9.9 m m 374 (7.2) 398 (4.6) 396 (3.7) m m 402 (3.0
Baku (Azerbaijan) m m m m m m m m m m m m 389 (2.5)
Belarus m m m m m m m m m m m m 474 (2.4)
Bosnia and Herzegovina m m m m m m m m m m m m 403 (2.9)
Brazil 396 (3.1 403 (4.6) 393 (3.7) 412 (2.7) 407 (2.0) 407 (2.8) 413 (2.1
Brunei Darussalam m m m m m m m m m m m m 408 (0.9)
B-S-J-Z (China) m m m m m m m m m m m m 555 (2.7)
Bulgaria 430 (4.9) m m 402 (6.9) 429 (6.7) 436 (6.0) 432 (5.0 420 (3.9
Costa Rica m m m m m m 443 (3.2) 441 (3.5 427 (2.6) 426 (3.4)
Croatia m m m m 477 (2.8) 476 (2.9) 485 (3.3) 487 2.7) 479 (2.7)
Cyprus m m m m m m m m 449 (1.2) 443 (1.7) 424 (1.4)
Dominican Republic m m m m m m m m m m 358 (3.1) 342 (2.9)
Georgia m m m m m m 374 (2.9) m m 401 (3.0 380 (2.2)
Hong Kong (China)* 525 (2.9) 510 (3.7) 536 (2.4) 533 (2.1) 545 (2.8) 527 (2.7) 524 (2.7)
Indonesia 371 (4.0) 382 (3.4) 393 (5.9) 402 (3.7) 396 (4.2) 397 (2.9) 371 (2.6)
Jordan m m m m 401 (3.3) 405 (33) 399 (3.6) 408 (2.9) 419 (2.9)
Kazakhstan m m m m m m 390 (3.1 393 (2.7) m m 387 (1.5)
Kosovo m m m m m m m m m m 347 (1.6) 353 1.1
Lebanon m m m m m m m m m m 347 (4.4) 353 (4.3)
Macao (China) m m 498 (2.2) 492 (1.1) 487 (0.9) 509 (0.9) 509 (1.3) 525 (1.2)
Malaysia m m m m m m 414 (2.9) 398 (3.3) m m 415 (2.9)
Malta m m m m m m 442 (1.6) m m 447 (1.8) 448 (1.7)
Moldova m m m m m m 388 (2.8) m m 416 (2.5) 424 (2.4)
Montenegro m m m m 392 (1.2) 408 1.7) 422 1.2) 427 (1.6) 421 (1.1)
Morocco m m m m m m m m m m m m 359 (3.1
North Macedonia 373 (1.9) m m m m m m m m 352 (1.4) 393 1.1
Panama m m m m m m 371 (6.5) m m m m 377 (3.0
Peru 327 (4.4) m m m m 370 (4.0 384 (4.3) 398 (2.9) 401 (3.0)
Philippines m m m m m m m m m m m m 340 (3.3)
Qatar m m m m 312 (1.2) 372 0.8) 388 (0.8) 402 (1.0) 407 (0.8)
Romania m m m m 396 (4.7) 424 4.1) 438 (4.0) 434 4.1) 428 (5.1)
Russia 462 (4.2) 442 (3.9) 440 4.3) 459 (3.3) 475 (3.0) 495 (3.1) 479 (3.1)
Saudi Arabia m m m m m m m m m m m m 399 (3.0)
Serbia m m m m 401 (3.5) 442 (2.4) 446 (3.4) m m 439 (3.3)
Singapore m m m m m m 526 (1.1) 542 (1.4) 535 (1.6) 549 (1.6)
Chinese Taipei m m m m 496 (3.4) 495 (2.6) 523 (3.0) 497 (2.5) 503 (2.8)
Thailand 431 (3.2) 420 (2.8) 417 (2.6) 421 (2.6) 441 (3.1 409 (33 393 (3.2)
Ukraine m m m m m m m m m m m m 466 (3.5)
United Arab Emirates m m m m m m 431 (2.9) 442 (2.5) 434 (2.9 432 (2.3)
Uruguay m m 434 (3.4) 413 (3.4) 426 (2.6) 411 (3.2) 437 (2.5) 427 (2.8)
Viet Nam** m m m m m m m m 508 (4.4) 487 (3.7) m m

1. The average 3-year trend is the average change, per 3-year period, between the earliest available measurement in PISA and PISA 2018, calculated by a linear regression.
2. Curvilinear trends in performance are computed only for countries with comparable data in more than four PISA assessments. Curvilinear trends are calculated by a
regression of performance over both linear and quadratic (squared) terms of the gap between the year of assessment and 2018. The coefficient for the linear term represents
the annual rate of change in 2018, while the coefficient for the quadratic term represents the acceleration or deceleration of the change in performance.

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).

Albania, Argentina, Bulgaria, Chile, Indonesia, the Republic of North Macedonia, Peru and Thailand conducted the PISA 2000 assessment in 2001, Hong Kong (China), Israel and
Romania conducted the assessment in 2002, as part of PISA 2000+. Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+,

Estimates of the average 3-year trend and the curvilinear trend for these countries consider the year in which the assessment was conducted.
StatLink SisM™ https://doi.org/10.1787/888934029090
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Annex B1 Results for countries and economies

Table 1.B1.103/4] Mean reading performance, 2000 through 2018

Curvilinear trend
Average 3-year in reading performance

Change in reading performance between PISA 2018 and: trend in reading across PISA assessments?

by Race
PISA2000 | PISA2003 | PISA2006 | PISA2009 | PISA2012 | PISA2015 SEREEHUNIE e | oo
(PISA2018 - | (PISA2018- | (PISA2018- | (PISA2018- | (PISA2018- | (PISA2018 - EILEPANIEIEET{[E: in2018 in performance
PISA2000) | PISA2003) | PISA2006) | PISA2009) | PISA2012) | PISA2015) [EEEEHUENEIEIEIDN  (linearterm) | (quadratic term)
.E. .E. S.E. S.E. S.E.  Coef. .E.  p-value .E. 5
g Australia 26 (5.6)| -23 (82)| -10 (5.9)| -12 (45| -9 (44 0 (46)| -44 (13) 0001 | -1.0 (0.5 0.0 (0.0
O Austria 8 (56| 6 (90| 6 (72| m m| 5 (54 0 (55| -13 (20) 0512 -08 (0.8) 00 (0.0)
Belgium 14 (59)| -14 (85| -8 (65| -13 (48| -16 (49| -6 (52)| -1.8 (1.3) 0172| -1.8 (06) | -0.1 (0.0
Canada 14 47)| -8 82| 7 (61| 4 (42| 3 (46| -7 (49| 17 (13) 0173| 00 (04 00 (0.0)
Chile 43 (60| m m| 10 (7.7) 3 64| 1M1 (G4 6 (54| 74 (14 0000| -13 (08) | -02 (0.0
Colombia m m| m m| 27 80| -1 (6.1) 9 (6.0)| -13 (59)| 6.6 (1.8) 0000| -25 (1.3) | -0.4 (0.1)
Czech Republic -1 (53) 2 (89 8 (72| 12 (52)| -3 (54) 3 54| 01 (13) 0925| 17 (07| 04 (0.0
Denmark 4 (5.0 9 (85) 7 (6.4) 6 (4.5) 5 (4.9) 1 (50| 11 (13) 0398 13 (0.5 0.1  (0.0)
Estonia m m| m m| 22 (63)| 22 (48) 7 (46)| 4 (49| 63 (14) 0000, 1.6 (08 00 (0.1)
Finland 26 (53)| -23 (83)| -27 (6.1)| -16 (48| -4 (50| 6 (52)| -49 (13) 0000, -22 (0.5 00 (0.0)
France 12 (54)| -4 (85) 5 (700 3 54| 13 (52| 7 (52| -04 (13) 0745 05 (0.7) 00 (0.0
Germany 14 (5.6) 7 (9.0) 3 (7.5) 1 (3)| 9 (56| -11 (58| 33 (13) 0015| -09 (07| -0.1 (0.0
Greece <16 (74)| -15 (95)| -2 (75| -25 (66)| -20 (6.1)| -10 (69| -1.5 (1.5 0293| -25 (09 | -01  (0.1)
Hungary 4 (61| 6 (85| -6 (66) -18 (52)| -12 (54) 6 (53)| 1.1 (1.4) 0416| -3.0 (0.7) | -0.1 (0.0
Iceland 33 (46)| -18 (81)| -10 (59)| -26 (42)| 9 (45| -8 (47)| -44 (1.3) 0000 -1.4 (0.4 0.0 (0.0)
Ireland 9 (5.6) 3 (85) 167 22 51| 5 (1) -3 (52| -03 (13) 0824 28 (06 | 02 (00
Israel 18 (10.1)| m m| 32 (79| 4 (63)| 15 (72)| 9 (66)| 641 (1.9 0001| -1.0 (1.2) | 02 (0.1)
Italy -1 (5.5) 1 (8.7) 8 (63)]| <10 (46)| -13 (49)| -8 (53)| 02 (1.3) 0862| 0.1 (0.5 00 (0.0
Japan -18 (7.1) 6 (9.1) 6 (69)| -16 (56)| -34 (59)| -12 (5.7)| 08 (1.4) 0594 | -1.1  (0.8) | -01 (0.0
Korea 11 (5.6)| -20 (89)| -42 (7.1)| -25 (57)| -22 (62)| -3 (60)| -31 (13) 0021| -67 (0.7) | -0.3 (0.0
Latvia 21 (68)| 12 (87| -1 (66)| -5 (49| -10 47)| -9 (46)| 23 (14) 00%| -3.0 (07) | -0.2 (0.0
Lithuania m m| m m 6 (62) 7 45| 1 @7 3 (50)| 16 (1.4) 0268 02 (0.8) 00 (0.1)
Luxembourg m m| 9 80| 9 G5| -2 (39| -18 42| -11 (43)| -07 (13) 0576| -1.8 (03) | -0.1 (0.0
Mexico 1G9 21 92| 10 67| 5 (49| 3 49| -3 (54)| 20 (1.3) 0134| 09 (0.6 0.0 (0.0)
Netherlands* m m| -28 (87)| -22 (66)| -24 (68)| -26 (57)| -18 (53)| -43 (1.4) 0002| -44 (1.0) | -02 (0.1)
New Zealand 23 (53)| -16 (84)| -15 (64)| -15 @47)| -6 (49| -4 (50)| -3.7 (13) 0005, -1.5 (0.5 00 (0.0)
Norway 6 (54) 0 (85| 15 (65| -4 (49)| -4 (54)| -14 (51)| 10 (13) 0429 14 (0.6) 01 (0.0
Poland 33 (66)| 15 (87) 4 (65 11 G| 6 (5.6 6 (54)| 45 (1.4) 0001| -1.4 (07) | -02 (0.0)
Portugal* 22 (65| 14 (90| 19 (6.8) 2 (53) 4 (58)| -6 (53)| 43 (14 0002| 08 (0.7) 0.0 (0.0)
Slovak Republic m m| 11 87| -8 (65| 19 49| 5 (60) 5 (53)| -3.2 (1.4) 0019| -24 (08) | -01 (0.1)
Slovenia m m| m m 1 (55| 12 (39)| 14 41)| 10 (44)| 24 (13) 0062| 35 (05 | 02 (0.0
Spain m m m m m m m m m m m m m m m m m m m
Sweden 1 (55| 8 (87| 2 (7.0 8 (55| 22 (57 6 (61)| -3.0 (1.3) 0024| 26 (0.7)| 0.2 (0.0
Switzerland 10 (66)| -15 (9.0)| -15 (68)| -17 (53)| -25 (55)| -8 (59)| -13 (14) 0339| -3.7 (0.7) | -0.2 (0.0)
Turkey m m| 25 (9.9)| 18 (7.1) 1 (54)| -10 (60)| 37 (60)| 22 (1.6) 0160 -23 (1.0)| -02 (0.1)
United Kingdom m m| m m 9 (63)| 10 (4.9 5 (57) (55 21 (14) 0137 15 (1.0 01 (0.1)
United States* 1 89| 10 @1 m m 6 (62) 8 (64) 8 (63)| 02 (16) 0916| 1.7 (1.0 01 (0.1)
OECD average-23 7 41N 5 (78] 3 (3| 7 36| -9 (38| -4 (38| -05 (12) 0672| -0.8 (0.1) | -0.03 (0.01)
OECD average-27 4 @41 m m| m m| m m| -7 38| -4 38| 00 (12) 0997| -07 (0.1) | -0.04 (0.01)
OECD average-29h m m| 4 (78| m m| m m| 9 (38| -3 40| 07 (12) 0598 | -1.0 (0.1) | -0.05 (0.01)
OECD average-35a m m| m m| m m| 4 (36| 6 (38| 3 40| 04 (12 0736| -0.7 (0.1) | -0.05 (0.01)
OECD average-35b m m| m m 1 (53] m m| -7 (38| -3 40| 04 (12) 0765| -0.8 (0.1) | -0.06 (0.01)
OECD average-36a m m| m m| m m m| -6 (38| -3 40| 04 (12) 0769| -0.7 (0.1) | -0.05 (0.01)

1. The average 3-year trend is the average change, per 3-year period, between the earliest available measurement in PISA and PISA 2018, calculated by a linear regression.
2. Curvilinear trends in performance are computed only for countries with comparable data in more than four PISA assessments. Curvilinear trends are calculated by a
regression of performance over both linear and quadratic (squared) terms of the gap between the year of assessment and 2018. The coefficient for the linear term represents
the annual rate of change in 2018, while the coefficient for the quadratic term represents the acceleration or deceleration of the change in performance.

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).

Albania, Argentina, Bulgaria, Chile, Indonesia, the Republic of North Macedonia, Peru and Thailand conducted the PISA 2000 assessment in 2001, Hong Kong (China), Israel and
Romania conducted the assessment in 2002, as part of PISA 2000+. Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+,

Estimates of the average 3-year trend and the curvilinear trend for these countries consider the year in which the assessment was conducted.
StatLink Sw=P™ https://doi.org/10.1787/888934029090
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Table 1.B1.1044] Mean reading performance, 2000 through 2018

Curvilinear trend
Average 3-year in reading performance

Change in reading performance between PISA 2018 and: trend in reading across PISA assessments?

perform};:lnsu::1 Rate

across .
PISA2000 | PISA2003 | PISA2006 | PISA2009 | PISA2012 | PISA2015 assessments Agfncﬂ;;;e g: ;gizlleerr:ttlizg
(PISA2018- | (PISA2018- | (PISA2018- | (PISA2018- | (PISA2018- | (PISA2018 - WEILEANIEIEE ([ in2018 in performance
PISA2000) | PISA2003) | PISA2006) | PISA2009) | PISA2012) | PISA2015) [EEESUENIEIEIEON (linearterm) | (quadratic term)
S.E. S.E. if. .E. S.E.  p-value S.E. S.E.
g Albania 57 (5.6) m m m m| 21 (5.7)| 11 (5.3) 0 (6.0)] 10.5 (1.4) 0.000 1.1 (0.8) 0.1 (0.0
£ Argentina A7 (1) m m| 28 (94) 3 (6.5) 6 60| m m| -12 (200 0553 43 (1.2 03 (0.1)
& Baku (Azerbaijan) m m m m m m m m m m m m m m m m m m m
Belarus m m m m m m m m m m m m m m m m m m m
Bosnia and Herzegovina m m m m m m m m m m m m m m m m m m m
Brazil 17 (55)| 10 (93)| 20 (6.8) 1 (4.9 6 (4.8) 6 (52) 26 (1.3) 0.051 09 (0.6 0.0 (0.0
Brunei Darussalam m m m m m m m m m m m m m m m m m m m
B-S-J-Z (China) m m m m m m m m m m m m m m m m m m m
Bulgaria 11 (75| m  m| 18 (95| 9 (85| -16 (81| -12 (75| 08 (1.6) 0598| 04 (1.3) 00 (0.1)
Costa Rica m m m m m m| -16 (5.8)| -14 (6.2) -1 (5.8)| -6.8 (2.1) 0.001 m m m m
Croatia m m m m 2 (6.5 3 (53) -6 (5.7) -8 (5.5 14 (15 0332 -1.3 (1.1) -0.1 (0.1)
Cyprus m m m m m m m m| -25 (42)| -18 (45)| -12.2 (2.1) 0.000 m m m m
Dominican Republic m m m m m m m m m m| -16 (5.7)| -16.1 (5.7) 0.005 m m m m
Georgia m m m m m m 5 (5.0 m m| -22 (5.4) 35 (1.9) 0.061 m m m m
Hong Kong (China)* 1 (7)) 15 (90)| -12 (64| 9 (49| -20 (54)| -2 (55| 16 (1.4) 0251 -40 (07) | -03 (0.0
Indonesia 0 (62 11 (89| 22 (83)| -31 (5.7)| -25 (62)| -26 (55| 12 (1.4) 0403 -6.6 (09) | -0.4 (0.1)
Jordan m m m m| 18 (68)| 14 (5.7)| 20 (59| 11 (5.7)| 4.0 (16) 0010 40 (1.2 02 (0.1)
Kazakhstan m m m m m m -4 (4.9 -6 (4.8) m m| -1.4 (1.6) 0376 m m m m
Kosovo m m m m m m m m m m 6 (4.4) 59 (44) 0175 m m m m
Lebanon m m m m m m m m m m 7 (7.3) 6.8 (7.3) 0.352 m m m m
Macao (China) m m| 27 (82)| 33 (55| 38 (38| 16 (40)| 16 (43)] 6.0 (1.3) 0.000| 5.9 (04) 03 (0.0)
Malaysia m m m m m m 1 (54)] 17 (5.8) m m 2.2 (2.0) 0.260 m m m m
Malta m m m m m m 6 (4.2) m m 2 (4.6) 23 (1.5 0127 m m m m
Moldova m m m m m m| 36 (5.1) m m 8 (53)| 13.7 (1.9 0.000 m m m m
Montenegro m m m m| 29 (55) 14 (4.1) -1 (40) -6 (44)| 7.7 (1.3) 0.000| -2.4 (0.4) 04 (0.0
Morocco m m m m m m m m m m m m m m m m m m m
North Macedonia 20 (4.6) m m m m m m m m| 41 (43) 1.1 (4.0) 0791 m m m m
Panama m m m m m m 6 (8.0) m m m m 2.1 (2.7) 0435 m m m m
Peru 73 (6.7) m m m m| 31 (61)] 16 (6.5 3 (57)| 135 (1.5) 0.000| 2.2 (0.9 0.1 (0.1)
Philippines m m m m m m m m m m m m m m m m m m m
Qatar m m m m| 95 (54)| 35 (37)| 20 (3.9 5 (41)] 219 (1.3) 0.000| -3.4 (0.3) -09 (0.0
Romania m m| m m| 32 87 3 (75)| -10 (75| -6 (76)] 7.2 (1.9) 0.000| -5.8 (1.7) | -0.7 (0.1)
Russia 17 (66)] 36 (9.2)| 39 (75| 19 (57) 3 (57)] -16 (59)| 6.8 (1.4) 0000 5.1 (0.8) 0.2 (0.0)
Saudi Arabia m m m m m m m m m m m m m m m m m m m
Serbia m m m m 38 (7.1) -3 (54) -7 (6.0 m m 7.7 (1.6) 0.000 m m m m
Singapore m m m m m m 24 (4.0) 7 (4.3) 14 (4.5) 6.4 (1.4) 0.000 m m m m
Chinese Taipei m m m m 6 (6.8) 7 (52)] -21 (5.6) 6 (5.5) 15 (1.6) 0339, -34 (1.1) 0.3 (0.1)
Thailand 38 (6.1)| -27 (89)| -24 (6.7)| -28 (55)| -48 (58)| -16 (6.1)| -41 (1.4) 0003| -53 (0.7) | -0.2 (0.0
Ukraine m m m m m m m m m m m m m m m m m m m
United Arab Emirates m m m m m m 0 (.1 -10 (5.1) 2 (54) -07 (22) 0738 m m m m
Uruguay m m -7 (89)| 15 (6.8) 1 (52| 16 (5.6) 9 (54 0.6 (1.4) 0.656 34 (0.9 02 (0.1
Viet Nam** m m m m m m m m m m m m| -21.4 (6.1) 0.000 m m m m

1. The average 3-year trend is the average change, per 3-year period, between the earliest available measurement in PISA and PISA 2018, calculated by a linear regression.
2. Curvilinear trends in performance are computed only for countries with comparable data in more than four PISA assessments. Curvilinear trends are calculated by a
regression of performance over both linear and quadratic (squared) terms of the gap between the year of assessment and 2018. The coefficient for the linear term represents
the annual rate of change in 2018, while the coefficient for the quadratic term represents the acceleration or deceleration of the change in performance.

*PISA 2018 data did not meet the PISA technical standards but were accepted as largely comparable (see Annexes A2 and A4).

**The data for Viet Nam have not yet been fully validated. Due to a lack of consistency in the response pattern of some performance data, the OECD cannot yet assure full
international comparability of the results (see Annexes A2 and A4).

Notes: Values that are statistically significant are indicated in bold (see Annex A3).

Albania, Argentina, Bulgaria, Chile, Indonesia, the Republic of North Macedonia, Peru and Thailand conducted the PISA 2000 assessment in 2001, Hong Kong (China), Israel and
Romania conducted the assessment in 2002, as part of PISA 2000+. Costa Rica, Georgia, Malta and Moldova conducted the PISA 2009 assessment in 2010 as part of PISA 2009+
Estimates of the average 3-year trend and the curvilinear trend for these countries consider the year in which the assessment was conducted.
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Table 1.B1.111174] Mean mathematics performance, 2003 through 2018

Mathematics performance, by PISA cycle

Psh 20
Mean score S.E. Mean score SE. Mean score S.E. Mean score SE. Mean score S.E. Mean score S.E.
S Australia 524 (2.1) 520 (2.2) 514 (2.5) 504 (1.6) 494 (1.6) 491 (1.9)
) Austria 506 (3.3) 505 (3.7) m m 506 (2.7) 497 (2.9) 499 (3.0)
Belgium 529 (2.3) 520 (3.0) 515 (2