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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.1 

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.2 

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 I.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 I.9.1. 
Country-specific summaries, by subject, are presented in Annex D).
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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.

Table I.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 reading Non-significant trend in reading Declining trend in reading

Improving trend 
in mathematics

Improving trend in science Albania (ms), Colombia (rm), 
Macao (China) (r), 
Moldova (rms), Peru (ms), 
Portugal, Qatar (rm)

Georgia (rms), Malaysia (rms), 
North Macedonia (ms), 
Turkey (r) 

Non-significant trend 
in science

Estonia (rm), Israel (m), 
Montenegro (rm), Poland, 
Romania (rm), Russia, 
Serbia (rm),

Brazil, Bulgaria (m), Italy, 
Kazakhstan (rms), Malta (rms), 
Mexico, 

Declining trend in science

Non-significant trend 
in mathematics

Improving trend in science Singapore (rms)

Non-significant 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)

Sweden, Thailand

Declining trend in science Germany Austria, Croatia (rm), Greece, 
Hong Kong (China), Ireland, 
Lithuania (rm), Slovenia (rm)

Costa Rica (rms)

Declining trend 
in mathematics

Improving trend in science

Non-significant trend 
in science

France, Chinese Taipei (rm)

Declining trend in science 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. 
A dark 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, 2001 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 I.B1.10, I.B1.11 and I.B1.12.
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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 I.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 I.9.1 categorises countries and economies into nine groups, depending on the shape of the trajectory of their reading 
performance (Table I.9.2 and Table I.9.3 provide the corresponding information for mathematics and science).4 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[1]) 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 2006.5 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 I.9.1, Table I.9.2, Table I.9.3, Tables I.B1.10, I.B1.11 and I.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.6

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 I.9.1  Curvilinear trajectories of average performance in reading across PISA assessments

Direction and trajectory of trend in mean performance

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/economy’s name (“00” = 2000, “01” = 2001, etc.). Both the overall direction and the change in the direction may be affected by the period 
considered.
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 I.B1.10.
12 https://doi.org/10.1787/888934028729

200920062000 2003 201820152012 200920062000 2003 201820152012 200920062000 2003 201820152012

200920062000 2003 201820152012 200920062000 2003 201820152012 200920062000 2003 201820152012

200920062000 2003 201820152012 200920062000 2003 201820152012 200920062000 2003 201820152012

Positive, but flattening
(less positive over more recent years)

Increasingly positive Steadily positive

Co
un

tr
ie

s/
ec

on
om

ie
s

w
ith

 a
 p

os
iti

ve
 a

ve
ra

ge
 tr

en
d

Co
un

tr
ie

s/
ec

on
om

ie
s

w
ith

 n
o 

si
gn

ifi
ca

nt
 a

ve
ra

ge
 tr

en
d

Co
un

tr
ie

s/
ec

on
om

ie
s

w
ith

 a
 n

eg
at

iv
e 

av
er

ag
e 

tr
en

d

Australia (00)
Finland (00)
Iceland (00)
New Zealand (00)

Sweden (00)

Hump-shaped
(more negative over more recent years)

U-shaped
(more positive over more recent years)

Flat

Negative, but flattening
(less negative over more recent years)

Increasingly negative Steadily negative

PISA reading score PISA reading score PISA reading score

PISA reading score PISA reading score PISA reading score

PISA reading score PISA reading score PISA reading score

Austria (00)
Bulgaria (01)
Canada (00)
Croatia (06)
Denmark (00)
France (00)

Italy (00)
Japan (00)
Mexico (00)
Norway (00)
United States (00)

OECD average‑23 (00)
Belgium (00)
Greece (00)
Hong Kong (China) (02)
Hungary (00)
Indonesia (01)

Latvia (00)
Luxembourg (03)
Switzerland (00)
Chinese Taipei (06)
Turkey (03)

Korea (00)
Netherlands (03)
Thailand (01)

Jordan (06)
Macao (China) (03)
Russia (00)

Estonia (06)
Portugal (00)

Argentina (01)
Czech Republic (00)
Ireland (00)
Slovenia (06)
Uruguay (03)

Albania (01)
Chile (01)
Colombia (06)
Germany (00)
Israel (02)

Montenegro (06)
Peru (01)
Poland (00)
Qatar (06)
Romania (06)



© OECD 2019 » PISA 2018 Results (Volume I): What Students Know and Can Do134

9Which countries have improved and which countries have declined in performance over their participation in PISA?

Chapter 4 (Figure I.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[2])? 

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 I.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). 

Table I.9.2  Curvilinear trajectories of average performance in mathematics across PISA assessments
Direction and trajectory of trends in mean mathematics performance

Countries/economies  
with a positive 
average trend

Increasingly positive Steadily positive
Positive, but flattening  
(less positive over more recent years)

Macao (China) (03), Montenegro (06) Colombia (06), Estonia (06), 
Poland (03), Russia (03), Turkey (03)

Brazil (03), Bulgaria (06), Israel (06), Italy (03), 
Mexico (03), Portugal (03), Qatar (06), Romania (06)

Countries/economies  
with no significant  
average trend

U-shaped  
(more positive over more recent years) Flat

Hump-shaped  
(more negative over more recent years)

Denmark (03), Ireland (03), Jordan (06), 
Lithuania (06), Slovenia (06), 
Sweden (03), the United Kingdom (06)

OECD average-29 (03), 
Austria (03), Croatia (06), 
Hong Kong (China) (03), Japan (03), 
Latvia (03), Luxembourg (03), 
Norway (03), Spain (03), Thailand (03), 
the United States (03), Uruguay (03)

Chile (06), Germany (03), Greece (03), Indonesia (03)

Countries/economies  
with a negative 
average trend

Increasingly negative Steadily negative
Negative, but flattening  
(less negative over more recent years)

Finland (03), Korea (03), 
Switzerland (03), Chinese Taipei (06)

Australia (03), Canada (03), 
Hungary (03), the Netherlands (03), 
New Zealand (03), the Slovak 
Republic (03)

Belgium (03), the Czech Republic (03), France (03), 
Iceland (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 I.B1.11.

Table I.9.3  Curvilinear trajectories of average performance in science across PISA assessments
Direction and trajectory of trends in mean science performance

Countries/economies  
with a positive 
average trend

Increasingly positive Steadily positive
Positive, but flattening  
(less positive over more recent years)

Macao (China) Colombia, Turkey Qatar, Portugal

Countries/economies  
with no significant  
average trend

U-shaped  
(more positive over more recent years) Flat

Hump-shaped  
(more negative over more recent years)

Jordan, Montenegro, Sweden Chile, France, Indonesia, Israel, Mexico,  
Russia, Chinese Taipei, the United Kingdom, 
the United States, Uruguay

OECD average-36, Brazil, Bulgaria, Denmark, 
Estonia, Italy, Japan, Latvia, Luxembourg, 
Norway, Poland, Romania, Spain, Thailand 

Countries/economies  
with a negative 
average trend

Increasingly negative Steadily negative
Negative, but flattening  
(less negative over more recent years)

Australia, Germany, 
Hong Kong (China), Ireland, Korea, 
Lithuania, Switzerland

Belgium, Canada, Croatia, 
the Czech Republic, Finland, Greece, 
Hungary, Iceland, the Netherlands, New 
Zealand, the Slovak Republic, Slovenia 

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 I.B1.12.
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Figure I.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

Notes: Values that are statistically significantly different from 0 are marked in a darker tone (see Annex A3).
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 I.B1.13.
12 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 I.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 I.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 I.9.2, Tables I.B1.29 and I.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).7 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).8 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[2]).

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.9 

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  I.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  I.9.4 summarises the information in Figure  I.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 I.9.3  Percentage of low-achieving students and top performers in reading in 2009 and 2018

Notes: Only countries/economies that participated in both 2009 and 2018 PISA assessments are shown.
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 I.B1.7.
12 https://doi.org/10.1787/888934028767
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Table I.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)…

…and the share of top-performing 
students (students scoring  

at Level 5 or 6)…
Reading 

(PISA 2009-PISA 2018)
Mathematics 

(PISA 2012-PISA 2018)
Science

(PISA 2006-PISA 2018)

… decreased … … increased Ireland, Macao (China), 
Moldova, Qatar, Russia, 
Slovenia

Albania, Malaysia, 
Montenegro, Norway, 
Qatar, Sweden

Colombia, Macao (China), 
Poland, Portugal, Qatar, 
Turkey

… did not change significantly Peru
Colombia, Jordan, 
Macao (China), Peru, 
Slovenia

Brazil, United States

… decreased

… did not change 
significantly …

… increased Chile, Croatia, 
Czech Republic, Denmark, 
Estonia, Germany, 
Lithuania, Poland, 
Portugal, Romania, Serbia, 
Singapore, Sweden, 
Chinese Taipei, Turkey, 
United Arab Emirates, 
United Kingdom, 
United States

Kazakhstan, 
United Arab Emirates

Serbia

… did not change significantly Albania, Argentina, Brazil, 
Bulgaria, Colombia, 
France, Georgia, Italy, 
Jordan, Kazakhstan, 
Malaysia, Malta, Mexico, 
Montenegro, Panama, 
Uruguay

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, 
Australia, Belgium, 
Hong Kong (China), Ireland, 
Japan, New Zealand, 
Chinese Taipei

OECD average-37, 
Belgium, Bulgaria, 
Chile, Czech Republic, 
Ireland, Italy, Slovenia, 
United Kingdom, Uruguay

… increased … … increased OECD average-35, Israel, 
Latvia, Luxembourg, 
Norway

… did not change significantly Australia, Belgium, Canada, 
Costa Rica, Finland, 
Hong Kong (China), 
Hungary, Iceland, 
Indonesia, Korea, 
Netherlands, New Zealand, 
Slovak Republic, 
Switzerland, Thailand 

Germany, Luxembourg, 
Netherlands

… decreased Greece Finland, Germany, Korea, 
Switzerland

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 I.B1.7, I.B1.8 and I.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;10 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 I.9.4  Change in the percentage of 15-year-olds covered by PISA

Selected countries; 2003 or earliest available year to 2018

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 I.A2.2.
12 https://doi.org/10.1787/888934028786

90

80

70

60

50

40

30

20

10

0

Percentage of students

Al
ba

ni
a

Br
az

il

Co
lo

m
bi

a

Co
st

a 
Ri

ca

In
do

ne
sia

Jo
rd

an

M
ex

ico

Pa
na

m
a

Tu
rk

ey

Ur
ug

ua
y

2018 Reference year

Reference Year

20
09

20
03

20
06

20
10

20
03

20
06

20
03

20
09

20
03

20
03

62 63 
53 

73 
78 

61 60 

49 

65

55

76 74
66

53

36

63

53 54
46

85

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, 2015[3]). 
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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 (Avvisati, 2017[4]).

The experience of most of the countries shown in Figure I.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 I.9.1, Tables I.B1.10, I.B1.11 and I.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  I.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.11 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 I.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)

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 I.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 I.B1.13, I.B1.14, I.B1.15, I.B1.34, I.B1.35 and I.B1.36.
12 https://doi.org/10.1787/888934028805
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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.
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Adjusted trends for all countries are available in Tables I.B1.40-I.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 I. B1.40). 
In reality, the average observed score in 2009 was 491 points (Table I.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, 2019[5]), 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).12 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 I.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.

Notes
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 “J” 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-J” 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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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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