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Policy Implications 
of Student Performance 

in PISA 2012
The PISA 2012 assessment dispels the notion that achievement in 
mathematics is mainly a product of innate ability rather than hard 
work. Results also suggest that improvement is possible among high 
performers as well as among low performers. This chapter considers 
how education policies of school systems and individual schools are 
associated with student performance and with gender differences in 
performance.
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OECD countries invest over USD 230 billion each year in mathematics education in schools. While this is a major 
investment, the returns are many times larger. Countries that have conducted longitudinal studies of student performance, 
including performance in PISA, have shown that proficiency in mathematics is a strong predictor of positive outcomes 
for young adults, influencing their ability to participate in post-secondary education and their expected future earnings. 
The new Survey of Adult Skills (OECD, 2013) also found that foundation skills in mathematics have a major impact on 
individuals’ life chances. The survey shows that poor mathematics skills severely limit people’s access to better-paying and 
more-rewarding jobs; at the aggregate level, inequality in the distribution of mathematics skills across populations is closely 
related to how wealth is shared within nations. Beyond that, the survey shows that people with strong skills in mathematics 
are also more likely to volunteer, see themselves as actors rather than as objects of political processes, and are even more 
likely to trust others. Fairness, integrity and inclusiveness in public policy thus also hinge on the skills of citizens.

PISA 2012 provides the most comprehensive picture of the mathematics skills developed in schools that has ever been 
available, looking not just at what students know in the different domains of mathematics, but also at what they can do 
with what they know. The results show wide differences between countries in the mathematics knowledge and skills of 
15-year-olds. The equivalent of almost six years of schooling, 245 score points on the PISA mathematics scale, separates 
the highest and lowest average performances of the countries that took part in the PISA 2012 mathematics assessment. 
However, differences between countries represent only a fraction of the overall variation in student performance. The 
difference in mathematics performances within countries is generally even greater, with over 300 points – the equivalent 
of more than seven years of schooling – often separating the highest and the lowest performers in a country. Addressing 
the education needs of such diverse populations and narrowing the observed gaps in student performance remains a 
formidable challenge for all countries.

The results show that a surprisingly small proportion of the performance variation among countries is explained by the 
wealth of nations (21% among all countries and economies, 12% among OECD countries) or expenditure per student 
(30% among all countries and economies, 17% among OECD countries), suggesting that the world is no longer divided 
into rich and well-educated nations, and poor and badly educated ones. 

Even more important, the PISA 2012 assessment dispels the widespread notion that mathematics achievement is mainly 
a product of innate ability rather than hard work. On average across all countries, 32% of 15-year-olds do not reach the 
baseline Level 2 on the PISA mathematics scale (24% across OECD countries), meaning that those students can perform – 
at best – routine mathematical procedures following direct instructions. But in Japan and Korea, fewer than 10% of 
students – and in Shanghai-China, fewer than 4% of students – do not reach this level of proficiency. In these education 
systems, high expectations for all students are not a mantra but a reality; students who start to fall behind are identified 
quickly, their problems are promptly and accurately diagnosed, and the appropriate course of action for improvement 
is quickly taken. Everyone knows what is required to earn a given qualification, in terms of both the content studied 
and the level of performance to be demonstrated. As discussed in Volume III, the observed variation in mathematics 
performance is closely related to students’ beliefs about the importance of self-concept, effort and persistence for their 
performance in mathematics. The fact that those beliefs vary significantly across schools and countries suggests that they 
can be shaped by education policy and practice. These findings should inspire education policy makers to move away 
from the notion that only a few students can achieve in mathematics towards one that embraces the proposition that all 
students can. 

improving average performance
It is possible to evaluate trends in performance for countries that participated in PISA 2012 and at least one previous 
assessment. Trends are analysed for 64 countries and economies, 40 of which improved their average performance in 
at least one of the three subjects. Countries and economies that improve in PISA are diverse: they are countries and 
economies from all parts of the world, with education systems that organise their schooling in different ways, and that, 
when they began their participation in PISA, performed below, at or above the OECD average. The diversity of improving 
countries and economies shows that improvement in performance in all subjects – or in one particular subject – is 
possible for all school systems. 

Some contend that the observed performance differences among countries are mainly the product of culture or socio-
economic status. However, PISA 2012 results show that many countries and economies have improved their performance, 
whatever their culture or socio-economic status. For some of the countries that improved their performance in one or 
more of the domains assessed, improvements are observed among all students: everyone “moved up”. Other countries 
concentrated their improvements among their low-achieving students, increasing the share of students who begin to 



6
Policy imPlications of student Performance in Pisa 2012

What StudentS KnoW and Can do: Student PerformanCe in mathematiCS, reading and SCienCe – Volume i © OECD 2013 253

show literacy in mathematics, reading or science. Improvement in other countries, by contrast, is concentrated among 
high-achieving students, so the share of top-performing students grew. 

Some of the highest-performing education systems were able to extend their lead, while others with very low performance 
have been catching up. This suggests that improvement is possible, whatever the starting point for students, schools and 
education systems.

Brazil, Dubai (United Arab Emirates), Hong Kong-China, Israel, Macao-China, Poland, Portugal, Qatar, Singapore, Tunisia 
and Turkey improved their average performance in mathematics, reading and science during their participation in PISA, 
showing that broad improvement in performance is possible, even in a short time span. Improvements in mathematics and 
reading were observed in Albania, Chile, Germany, Mexico, Montenegro, Serbia and Shanghai-China. Improvements in 
mathematics and science were observed in Italy, Kazakhstan and Romania, while improvements in reading and science 
were observed in Japan, Korea, Latvia and Thailand. Improvements in mathematics (but not in reading or science) were 
observed in Bulgaria, Greece, Malaysia and the United Arab Emirates (ex. Dubai) while improvements in science (but 
not in mathematics or reading) were observed only in Ireland. Improvements in reading (but not in mathematics or 
science) were observed in Chinese Taipei, Colombia, Estonia, Hungary, Indonesia, Liechtenstein, Luxembourg, Peru, the 
Russian Federation and Switzerland. 

Even though different countries and economies face significantly different challenges in education and operate in 
different contexts that privilege certain policies and practices over others, the reform trajectories of improving countries 
are remarkably consistent with those attributes and policies that, throughout the analyses in Volumes II, III and IV of 
the PISA results, are related to higher mathematics performance.1 Throughout these volumes, case studies examine 
in greater detail the policy reforms adopted by some countries that have improved in PISA. Poland (see Box IV.2.1 in 
Volume IV), for example, reformed its education system by delaying the age of selection into different programmes, and 
schools in Germany (see Box II.3.2 in Volume II) are also moving towards reducing the levels of stratification across 
education programmes. Estonia (see Box I.5.1), Poland (see Box IV.2.1 in Volume IV), Brazil (see Box I.2.4), Colombia 
(see Box  IV.4.3 in Volume  IV), Japan (see Box  III.3.1 in Volume III), Mexico (see Box  II.2.4 in Volume  II) and Israel 
(see Box IV.1.4 in Volume IV) for example, have focused certain policies on improving the quality of their teaching staff 
by increasing the requirements to earn a teaching license, providing incentives for high-achieving students to enter the 
profession, raising salaries to make the profession more attractive and to retain more teachers, by offering incentives for 
teachers to engage in in-service teacher-training programmes or by changing the criteria and benefits associated with 
teachers’ career advancement. Israel (see Box IV.1.4 in Volume IV), Germany (see Box II.3.2 in Volume II), Mexico (see 
Box II.2.4 in Volume II), Turkey (see Box I.2.5) and Brazil (see Box I.2.4) have implemented targeted policies to improve 
the performance of low-performing schools or students, or implemented systems to distribute more resources to those 
regions and schools that need them the most. Some countries, like Colombia (see Box IV.4.3 in Volume IV), Poland 
(see Box IV.2.1 in Volume IV) and Korea (see Box I.4.1), have given schools and local authorities more autonomy but 
have recognised that autonomy works only in the context of collaboration and accountability. Others, like Portugal 
(see Box III.4.1 in Volume III), have reshaped the organisation of schools to facilitate collaboration and economies of 
scale between individual schools by creating school clusters. Many low-performing countries that have improved their 
performance (e.g. Brazil, Box I.2.4, Turkey, Box I.2.5, Colombia, Box IV.4.3 in Volume IV, Tunisia, Box III.3.2 in Volume III 
and Mexico, Box II.2.4 in Volume II) have focused on ensuring that all 15-year-olds are enrolled and attend school, and 
have increased the amount of financial resources devoted to the school system. Poland (see Box IV.2.1 in Volume IV), 
Mexico (see Box  II.2.4 in Volume  II) and Colombia (see Box  IV.4.3 in Volume  IV) have expanded the information 
infrastructure of the education system in support of schools’ and local authorities’ accountability arrangements. 
Recognising that a positive learning environment is key to promoting positive attitudes among students which, in turn, 
promote learning, Japan (see Box III.3.1 in Volume III) and Portugal (see Box III.4.1 in Volume III) have improved their 
students’ attitudes, dispositions and self-beliefs towards school in general, and towards mathematics in particular, by, for 
example, reforming their curricula so that they are better aligned with students’ interests and 21st century skills. 

As described further in Volume II of this series, of the countries that improved, and among those that also participated in 
PISA 2003, Germany, Mexico, Poland and Turkey also reduced the relationship between students’ performance and their 
socio-economic status, showing that simultaneous improvement in performance and equity is possible. 

purSuing excellence
In most countries and economies, only a small proportion of students attains the highest levels and can be called top 
performers in reading, mathematics or science. Even fewer are the academic all-rounders, those students who achieve 
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proficiency Level 5 or higher in all three subjects. Nurturing excellence in mathematics, reading or science, or in all three 
domains, is crucial for a country’s development as these students will be the vanguard of a competitive, knowledge-based 
global economy. 

Results from the PISA 2012 assessment show that nurturing top performance and tackling low performance need 
not be mutually exclusive. Some high-performing countries in PISA 2012, like Estonia and Finland, also show small 
variations in student scores, proving that high performance is possible for all students. Equally important, since their 
first participations in PISA, France, Hong Kong-China, Italy, Japan, Korea, Luxembourg, Macao-China, Poland, Portugal 
and the Russian Federation have been able to increase the share of top performers in mathematics, reading or science, 
indicating that education systems can pursue and promote academic excellence whether they perform at or above the 
OECD average (e.g. Japan, Korea) or below the OECD average (e.g. Italy, Portugal, the Russian Federation). 

Only a handful of countries and economies can promote performance at the highest levels and can claim that more than 
one in ten students are all-rounders. The fact that some countries and economies have a large proportion of all-rounders, 
that others attain top performance in one subject, and that yet others achieve excellence among all students, suggests 
that there is untapped potential – and a need for policies and practices to develop this potential – in all countries and 
economies. 

tacKling loW performance
Countries with large numbers of students who struggle to master basic reading skills at age 15 are likely to be held back 
in the future, when those students become adults who lack the skills needed to function effectively in the workplace 
and in society. Among students who fail to reach the baseline level of performance (Level 2) in mathematics, reading 
or science, most can be expected not to continue with education beyond compulsory schooling, and therefore risk 
facing difficulties using mathematics, reading and using science concepts throughout their lives. Students who do not 
reach Level 2 in mathematics, for example, have difficulties with questions involving unfamiliar contexts or requiring 
information from different sources. The proportion of 15-year-old students at this level varies widely across countries, 
from fewer than one student in ten in four countries and economies, to the majority of students in 15 countries. Even in 
the average OECD country, where more than one in five students does not reach Level 2, tackling such low performance 
is a major challenge. 

Reducing the proportion of students who perform below Level 2 also has an important economic dimension. According 
to one estimate, if all students attained Level 2 proficiency in mathematics the combined economic output of 
OECD countries would be boosted by around USD 200 trillion (OECD, 2010). While such estimates are never wholly 
certain, they do suggest that the cost of improving education outcomes is just a fraction of the high cost of low student 
performance. 

To tackle poor performance and also to increase the share of top-performing students, countries need to look at the 
barriers posed by social background (examined in Volume II of this series), the relationship between performance 
and students’ attitudes towards learning (examined in Volume III), and schools’ organisation, resources and learning 
environment (examined in Volume IV).

aSSeSSing StrengthS and WeaKneSSeS in different KindS of mathematicS
Mathematics performance does not only vary widely among students, but in many countries it also varies between 
different areas of mathematical processes and content. Now that computer technology is accessible to virtually all and is 
increasingly capable of carrying out routine processes, jobs that do not require mathematical skills are becoming scarcer. 
It is now clear that students’ mastery of mathematics must include the capacity to formulate problems mathematically 
and interpret results, as students – and adults – are required to “translate” a real-life situation into mathematical terms and 
interpret the results as they apply to this real-life situation. For students to succeed in mathematics and use mathematics 
during their lives, their daily encounters with the subject at school need to involve more than solving of already-
formulated mathematical tasks; they must learn how to formulate and interpret these concepts and tasks. 

Of course, all countries and economies need to make curricular choices based on their national contexts and priorities; 
but they can use the results of their students’ performance in PISA’s mathematics subscales to see where their strengths 
and weaknesses lie to inform policy development in pedagogical orientations and curricular content. Success in 
mathematics in PISA does not necessarily result in the same level of success in all process and content subscales. For 
example, within countries and economies there is wide variation in student performance in the space and shape and 
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the uncertainty and data subscales: countries that succeed in developing students’ ability in space and shape do not 
necessarily develop their students’ ability in uncertainty and data. 

These differences in performance are likely a reflection of the different emphases countries and economies give to the 
mathematics topics related to these scales (such as geometry for space and shape and probability and statistics for 
uncertainty and data). They also offer an opportunity for countries and economies to reflect on whether their weaknesses 
result from a lack of exposure to content or the way this content is taught in the classroom. 

What content is covered and how it is covered has implications for students’, and also for country’s/economy’s performance 
in PISA. PISA 2012 measures, for the first time, the relationship between students’ opportunities to learn mathematics and 
students’ mathematics literacy. Students who are exposed to formal and applied mathematics perform better in mathematics. 
PISA finds that exposure only or mostly to applied mathematics is not associated with higher levels of performance. Higher 
levels of performance are found among those students who are exposed to formal mathematics combined with some 
exposure to applied mathematics problems. These relationships are strong, which underscores the importance of school in 
the development of mathematics literacy, and the need for balance in the way mathematics is taught, so that students can 
master both mathematics concepts and content and how these are applied to real-life problems and situations. 

providing eQual opportunitieS for boyS and girlS
Boys and girls show different levels of performance in mathematics, reading and science, but performance differences 
within the genders are significantly larger than those between them. This suggests that the gender gap can be narrowed 
considerably as both boys and girls in all countries and economies show that they can succeed in all three subjects. 

Marked gender differences in mathematics performance – in favour of boys – are observed in many countries and 
economies, but with a number of exceptions and to varying degrees. Among girls, the greatest hurdle is in reaching 
the top: girls are under-represented among the highest achievers in most countries and economies, which poses a 
serious challenge to achieving gender parity in science, technology, engineering and mathematics occupations in the 
future. Some countries succeeded in narrowing the gender gap in mathematics, but strategies for improving the level of 
engagement, dispositions, self-beliefs and performance among girls need to be continually reviewed and strengthened, 
particularly those that promote top performance. At the same time, there is evidence that in many countries and 
economies more boys than girls are among the lowest-performing students, and in some of these more should be done 
to engage boys in mathematics. 

In addition, the size of the gender gap in mathematics varies, depending on the particular processes and content of 
mathematics. In general, boys’ advantage is most marked in the process subscale formulating and in the content subscale 
space and shape. Girls’ disadvantage in mathematics seems to be narrowest in the process subscale employing and 
interpreting and in the content subscale uncertainty and data. These gender differences in performance across subscales 
indicate potential areas for policy development to close the gender gap in mathematics. They also show that overall 
gender gaps in mathematics can be narrowed, since these are related to particular content and processes. As Volume III 
in this series highlights, gender differences are also observed in boys’ and girls’ drive towards mathematics and self-
beliefs in mathematics: even when boys and girls have the same level of performance, girls are more likely to show 
signs of anxiety towards mathematics and lower levels of mathematics self-efficacy and self-beliefs. Evidence suggest 
that actions to close the gender gap in mathematics performance should be targeted at youth and, indeed, children, and 
should include activities to improve students’ attitudes and self-beliefs towards mathematics. 

By contrast, in almost all countries and economies, girls outperform boys in reading. This gender gap is particularly 
large in some high-performing countries, where almost all underperformance in reading is seen only among boys. Low-
performing boys face a particularly large disadvantage as they are heavily over-represented among those who fail to 
show basic levels of reading literacy. These low levels of performance tend to be coupled with low levels of engagement 
with school and – as observed in PISA 2009 – with low levels of engagement and commitment to reading. To close the 
gender gap in reading performance policy makers need to promote boys’ engagement with reading and ensure that 
more boys begin to show the basic level of proficiency that will allow them to participate fully and productively in life.
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Note

1. As PISA is a series of cross-sectional studies, it is impossible to infer which, if any, of these policy initiatives are at the centre of these 
countries’ improvement in PISA. The examples described in the country-specific boxes throughout the volumes of the PISA 2009 report 
provide a description of the challenges and the policy trajectories of the countries that have improved their PISA performance; they do 
not provide causal evidence that the performance improvement is the result of any particular policy.
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