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«We are at the start of the road.. to our vision..
for every peak we reach overlooks the next..
Only those who thrive to achieve are on top...»

His Highness Sheikh Mohammed Bin Rashid Al Maktoum 



Content skills:  Those used to solve problems that arise in the real world. 
These skills are grouped under the following sub domains: quantity, 
uncertainty and data, change and relationships, and space and shape. 

Domain: The skills needed by students at age 15 are categorised by the OECD 
into three major academic domains: Reading, Mathematics and Science. In 
2012, the Problem Solving domain was introduced.

IAT: Institute of Applied Technology 

Mathematical literacy: The set of skills defined as necessary in order to 
fully participate as engaged and reflective citizens, locally and globally. 
They extend beyond mathematical knowledge to how well students can 
extrapolate from what they know and apply their knowledge of mathematics.

Mathematics sub-scales: PISA 2012 focused on the mathematics domain 
and evaluated two main different dimensions of mathematical skills. These 
are categorised into 4 content subscales and 3 process subscales.

OECD: The Organisation for Economic Cooperation and Development.

OECD countries: All OECD countries participated in PISA 2012. These 
countries are: Australia, Austria, Belgium, Canada, Chile, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland,  Italy, Japan, Korea, Luxembourg, Mexico, Netherlands, New 
Zealand, Norway, Poland, Portugal, Slovak Republic, Slovenia, Spain, 
Sweden, Switzerland, Turkey, United Kingdom, United States. 

Observed trends: Differences in observed achievement scores between 
results recorded in PISA 2009 and PISA 2012.

Partner countries and economies in PISA 2012: Albania, Argentina, Brazil, 
Bulgaria, Colombia, Costa Rica, Croatia, Cyprus, Hong-Kong, China, 
Indonesia, Jordan, Kazakhstan, Latvia, Liechtenstein, Lithuania, Macao-
China, Malaysia, Montenegro, Peru, Qatar, Romania, Russian Federation, 
Serbia, Shanghai-China, Singapore, Chinese Taipei, Thailand, Tunisia, United 
Arab Emirates, Uruguay, Vietnam.

PISA: Programme for International Student Assessment.
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Problem solving domain: Measures students’ capacity to respond to non-
routine situations and willingness to engage with such situations, in order to 
achieve their potential as constructive and reflective citizens with problems 
that do not  require expert knowledge for their solution.

Process skills: Skills related to the capability to follow a procedure to 
solve problems. These skills are classified under the following categories: 
formulate, employ and interpret/evaluate.

Proficiency levels: A scale that maps PISA scores to well-defined skills in 
each domain. Level 3 is identified by the OECD as the minimum required to 
successfully function in today’s knowledge economy while students at Level 
5 or above are said to be high achievers.

Reading domain: Measures an individual’s capacity to understand, use, 
reflect on and engage with written texts, in order to achieve goals, to develop 
knowledge and potential, and to participate in society.

Scale average: To ensure historical comparability, scores are scaled to 
an OECD average of 500 based on the 2000 round for Reading, 2003 for 
Mathematics and 2006 for Science.

Scale indices: Variables that are constructed through the scaling of multiple 
items. These indices are standardised so that the mean of the index value for 
the OECD student population was zero and the standard deviation was one. 

Science domain: Measures an individual’s scientific knowledge, and use 
of that knowledge, to identify questions, acquire new knowledge, explain 
scientific phenomena and draw evidence-based conclusions about science-
related issues. 

Standard deviation: A measure representing variation within data, it is set 
to 100 across OECD participants using the same technique as the scale 
average.

Statistical significance: Measurements used to assess the likelihood of 
observing the sample trends in the population. When a trend is said to be 
statistically significant’ it means that it is highly likely to be observed in the 
population. For the analyses in this report, statistical significance was set at 
95% confidence levels. 



Glossary

Executive Summary

Introduction:
•  Education in the UAE

•  PISA overview

•  The Importance of Participating in PISA

•  PISA 2012 participants 

Chapter 1: The Development of Skills in the UAE
in an International Context 
•  Mathematical Literacy

•  Reading Literacy

•  Scientific Literacy

•  Problem Solving Skills

•  Student proficiency in the UAE

Chapter 2: Student Performance by Gender in the UAE
•  Gender Differentials at Age 15

Chapter 3: Schooling Trends in the UAE 
•  Trends in UAE students’ achievement 

Chapter 4: Factors Affecting Student Achievement
•  A global comparison of educational indicators in the UAE 

Next Steps 
 

Table of Content

04
08
13

25

45

57

63

73



Skills at Age 15 in the UAE -  PISA 20127

The Programme for International Student Assessment (PISA)
The Programme for International Student Assessment (PISA) is a triennial 
international survey that is used by policymakers and educators as a primary 
tool for measuring the progress of educational systems. By assessing skill 
levels of students at age 15, it evaluates the extent to which students at the 
end of compulsory education are able to apply their knowledge to real-life 
situations and are equipped for full participation in society. In addition to 
providing internationally benchmarked information on student achievement, 
PISA collects background information from principals, students and parents on 
contextual factors related to student learning. This enables decision-makers to 
identify the factors associated with raising students’ skills.

As an on-going survey, PISA also provides information on trends in student 
performances over time. The assessment measures skills in reading, 
mathematics and science with each cycle focusing on one of these domains. 
In PISA 2012, problem solving was also introduced while mathematics was the 
focal domain featuring extended sections that measure various components of 
mathematical proficiency.

Global findings
A total of 65 countries and economies took part in PISA 2012, including 34 OECD 
countries. In addition to the United Arab Emirates (UAE), participating Middle 
East and North Africa (MENA) countries included Turkey, Jordan, Qatar and 
Tunisia. Students from Shanghai-China were found to have the highest skill 
levels in all three academic domains whilst Singapore recorded the highest 
achievement for the problem-solving domain. Other economies that ranked in 
the top three for at least one domain were Korea, Hong-Kong China and Japan. 

Achievement in the UAE
A total of 11500 15-year old students from 375 schools across the UAE were 
selected for PISA 2012. Emirati students constituted approximately half of 
all participants. As PISA is an age-based assessment, sampled 15-year old 
students were distributed across several grade levels, with year 10 being the 
modal grade in which 62% of 15-year old students in the UAE were enrolled. 
Students were sampled from all major curricula in the UAE where English or 
Arabic was the main language of instruction. 

Among PISA 2012 participating countries and economies, the UAE ranked 48th, 
44th and 46th in mathematics, reading and science respectively, with mean 
scores of 434, 442 and 448. The UAE also ranked 40th among the 44 participants 
in the problem solving domain with a score of 411. In the focal mathematical 
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literacy domain, UAE students achieved their highest in the employing (440) 
and change and relationships (442) subscales while results were lowest in 
space and shape (425). 

Results for students in Bulgaria were found to be most similar to those 
observed in the UAE, with other comparable achievement in Romania, Thailand 
and Serbia. In all three academic domains, students in the UAE outperformed 
similar-aged students in a number of countries including Brazil, Indonesia, 
Jordan, Malaysia, Mexico, Montenegro, Qatar and Tunisia, although their 
average skill level was found to be lower than that in Turkey. 

Schooling trends in the UAE
The results measured in PISA 2012 were found to be significantly higher 
than those measured three years prior. In 2012, 15-year-old students in the 
UAE achieved skill levels that were on average 13, 10 and 11 points higher 
in mathematics, reading and science when compared to 2009. These trends 
exceeded patterns in the OECD countries, where there were no positive changes 
observed in mathematical literacy scores or scientific literacy scores during 
this period.

Analysing national results 

Proficiency levels
The proportion of UAE students who achieved Level 3 proficiency, the level 
considered by the OECD as necessary for students to succeed in the knowledge 
economy, ranged from 23% in problem solving to 36% in reading. Over one-
third of the UAE student population at age 15 were found to be performing 
below Level 2 proficiency in reading and science and approximately half of that 
population in mathematics and problem solving. On the other hand, 2% to 3% 
of all students were found to display skill levels that were amongst the highest 
in the world.

Achievement patterns by Gender
When achievement in the UAE was analysed by gender, considering both PISA 
2009 and PISA 2012, female students in the UAE were found to be most skilful 
in reading, while males performed their best in science followed closely by 
mathematics. The lowest proficiency for both males and females at age 15 was 
found to be in problem solving. In both rounds of PISA, females significantly 
outperformed males in all domains except mathematics where the difference 
was not statistically significant. In PISA 2012, the largest gender difference was 
observed in reading, where females scored approximately 56 points more than 
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males. In science and problem solving, this differential was reduced to 28 and 
26 points respectively. Despite this, the gender differential in PISA 2012 was 
found to be approximately 1.5 points lower in mathematics and three points 
lower in reading and science when compared to PISA 2009. Further analysis 
has found higher results among both genders in mathematics and reading. 
While scientific skills appear to be higher for both genders, the difference was 
only found to be statistically significant for male students. 

An analysis of proficiency levels found that less than one third of the sampled male 
student population achieved Level 3 or above across all domains, highlighting 
that most male students in UAE require additional support in applying the 
knowledge they have acquired. The proficiency level distribution of female 
students aged 15 in the UAE was found to be more favourable, particularly in 
Reading, where almost half (45%) of the sampled female students achieved 
Level 3 and above. 

Factors associated with achievement
Compared to the OECD countries, students in the UAE were found to have 
above-average attitudes towards school, mathematics self-efficacy and ICT 
resources, whilst schools in the UAE also reported above average levels of 
teacher related factors affecting student achievement. These are considered 
essential for well-rounded students who will actively participate in driving their 
country forward. Further analysis will reveal the impact of these factors on 
raising student outcomes. 

With the release of the PISA 2012 data, the Ministry of Education now embarks 
on an analysis and research phase in partnership with schools to enhance the 
quality of education received by all students in the UAE.





Introduction
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INTRODUCTION

The History of Education in the UAE
Throughout its rich history, education has continuously evolved alongside 
the growth of the United Arab Emirates (UAE). Education took on increasing 
significance from the establishment of the first systemic education 
curriculum in the mid-20th century in Sharjah, to the launch of the schooling 
system and the formation of educational authorities in support of the sector 
on December 2nd 1971. Since then, modern public schools have been built, 
equipped with state-of-the-art facilities while developmental initiatives 
have grown from updating the school curriculum to advancing assessment 
standards and preparing upcoming generations for success in the 21st 
century.

Throughout this journey, there has been a growing realisation that a strong 
educational system is a critical ingredient in the growth and development of 
the United Arab Emirates. Thus, one of the primary pillars of the nation’s vision 
is a country united in knowledge, aspiring to be a competitive economy driven 
by knowledgeable and innovative Emiratis. Education is key to achieving this, 
leading to the designation of achieving a first-rate educational system as a 
primary goal of the UAE Vision 2021. The policy charter emphasises access 
to quality education as critical for all Emiratis to develop into well-rounded 
individuals, enhance their educational attainment, and achieve their true 
potential to positively contribute to society. Although the national charter 
sets aspirational targets, these can certainly be attained and the country can 
become a leading nation by 2021 through an advanced educational system.

There is no doubt that skills in reading, mathematics and science play a 
fundamental role in achieving these targets which is why the Ministry of 
Education particularly emphasises these domains. 

PISA Overview
Many countries monitor students’ learning to evaluate how well their 
education systems prepare students for real-life. In response to this need, 
the Organisation for Economic Co-operation and Development (OECD) 
launched the Programme for International Student Assessment (PISA) in 
2000 to measure how well students at age 15 are prepared for potential 
challenges they may face in life. The study targets students aged between 
15 years 3 months and 16 years 2 months at the time of the assessment. This 
represents a critical point in a student’s journey as it is the end of compulsory 
schooling in most countries around the world. It therefore represents an 
ideal reference point to determine the outputs of an education system and 
its effectiveness. 
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PISA utilises high quality assessment instruments to gather reliable and 
valid data for participating countries. Assessment tasks are developed within 
an internationally agreed common framework to determine the extent to 
which 15-year-olds have acquired the skills that they will need in future. 
In each participating country or economy, a sample of between 4 500 and 
10 000 students are chosen from at least 150 schools through a statistical 
framework which ensures that they represent all students aged 15 in the 
country. From this sample, results are weighted and analysed to determine 
the characteristics of the entire student population. The sample includes 
students in public and private school who are enrolled in either general or 
vocational education. 

Through its three-yearly assessments, PISA is able to monitor the educational 
progress of participating countries. Hence, the aim of PISA extends beyond 
the mere ranking of educational systems to developing an understanding 
of what influences important outcomes. This is achieved by collecting 
information on students’ home background, their approaches to learning, 
their learning environments and other variables. PISA thus provides valuable 
insights into factors that might influence the development of knowledge, 
skills, and attitudes, and examines how these factors interact and impact 
policy development. 

The first PISA framework in 2000 defined a three-year assessment cycle of all 
three domains of Reading, Mathematics and Science. In addition, each cycle 
focuses on one of these literacy skills, through an expanded assessment 
of its subscales. Problem solving was introduced in 2003 and has become 
a standalone domain from the 2012 cycle. The following table presents the 
domains emphasised as focal domains in each round of PISA so far.

Table 1: Major domain by PISA round

Year

Domain

Mathematics          
Reading          
Science          

Problem solving    
Note. Highlighted cells represent the year(s) when a particular domain was emphasised as the focal domain.

2000 2003 2006 2009 2012
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The PISA 2012 domains
In PISA 2012, problem solving was added to the three academic domains 
while mathematics was the focal domain featuring extended sections that 
measure various components of mathematical proficiency.

 Mathematical literacy
The 2012 cycle focused on mathematics for the second time after this 
was also done in 2003. The mathematics assessment in PISA asserts the 
importance of mathematical literacy in order to fully participate as engaged 
and reflective citizens, locally and globally. PISA thus seeks to measure not 
only students’ mathematical knowledge, but how well they can extrapolate 
from what they know and apply their knowledge of mathematics. This reflects 
the values of modern societies and workplaces which are not defined by 
what people know, but by what they can do with that knowledge.

Mathematical literacy in PISA 2012 can be analysed through two interrelated 
dimensions: mathematical processes and mathematical content knowledge. 
The following section describes these dimensions:  

     Mathematical processes 
The assessment of mathematical processes examines students’ proficiency 
in formulating, employing, and interpreting mathematical tasks. 

•  Formulating mathematics involves using mathematics — such as through 
identifying variables, simplifying assumptions, and providing mathematical 
structure and representations — to understand or resolve a particular 
problem or challenge presented.  
• Employing mathematics involves reasoning mathematically and using 
facts, procedures, and tools to derive mathematical solutions. This includes 
manipulating algebraic expressions, analysing information from diagrams 
or graphs, developing mathematical descriptions and explanations, and 
using mathematical tools to solve problems. 
• Interpreting mathematics involves reflecting upon mathematical solutions 
or results and interpreting them in the context of a problem or challenge. It 
includes evaluating mathematical solutions or reasoning in relation to the 
context of the problem and determining whether the results are reasonable 
and make sense in a particular context.

     Mathematical content knowledge
PISA 2012 assesses mathematical literacy in the following four categories of 
mathematical content: change and relationships; space and shape; quantity; 
and uncertainty and data. 
•  Change and relationships occurs in diverse settings such as the growth of 
organisms, weather patterns, employment levels and economic conditions. 
•  Space and shape encompasses a range of phenomena that are encountered 
everywhere (e.g. patterns, properties of objects, positions and orientations), 
and presents various activities such as understanding perspective (e.g, 
paintings) or creating and reading maps. 
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•  Quantity may be the most commonly used content area in our world. 
This is because it incorporates the quantification of various attributes and 
demands an understanding of quantitative reasoning (e.g. estimation or 
mental calculation). 
• Uncertainty and data includes acknowledging uncertainty and error 
in measurement, knowing how to understand chance, presenting and 
interpreting data, as well as forming, interpreting and evaluating conclusions 
drawn in situations where uncertainty is central.

Approximately equal numbers of tasks assessing students’ proficiencies in 
each of the above content knowledge areas are included in PISA 2012. This 
ensures balanced coverage of mathematical literacy that generally reflects 
how it is taught in various school curricula.

Reading literacy
Reading was the major domain assessed in PISA 2000. Since then, the 
reading literacy framework has been in PISA to include motivational and 
behavioural characteristics. The PISA 2009 cycle incorporated digital 
texts and the elaboration of reading engagement and metacognition. This 
framework is retained in PISA 2012, which focuses on assessing students’ 
understanding of printed and digital texts of all forms including articles, 
notices, advertisements and figures amongst others.  Reading literacy in 
PISA also evaluates the extent to which students can use, reflect and engage 
with texts in order to access and retrieve information, to integrate and 
interpret this information or to reflect and evaluate. 

Scientific literacy
The science framework in PISA originated in the 2006 cycle when science was 
the focal domain. The scientific skills assessed in PISA 2012 focus on how 
well the students are able to identify scientific issues, explain phenomena 
scientifically and use scientific evidence. Students’ ability to perform these 
competencies depends on their scientific knowledge and application skills. 
Knowledge can be thought of as knowledge of science (i.e. chemistry, biology, 
earth and space sciences, and technology) and knowledge about science (i.e. 
knowledge about “scientific enquiry” and “scientific explanations”). PISA 
also emphasises the application of scientific knowledge in life and health, 
earth and environment and technology.

Problem solving skills
Considerable research has been conducted in areas related to problem 
solving since it was introduced as a supplementary assessment domain in 
PISA 2003. Consequently, a new framework was designed to re-introduce 
problem solving as standalone domain in PISA 2012. The assessment of 
problem solving skills was computer-based in this cycle and evaluated 
students’ problem-solving competencies, without relying on domain-specific 
knowledge. 
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The PISA 2012 assessment of problem-solving skills focused on students’ 
cognitive and practical skills, as well as their creativities and other non-
cognitive capacities to solve unfamiliar life situations that are generally not 
discussed in traditional curricular domains. 

The Importance of Participating in PISA
PISA represents a crucial instrument for policymakers aiming to understand 
the determinants of a high quality educational system as it presents 
cross-nationally comparable evidence on students’ skills. By surveying 
principals, students and parents, the study connects data on student 
learning outcomes, student characteristics and the key factors shaping 
their learning inside and outside school. As such, by participating in such 
comparative international studies, education decision-makers in the UAE 
can compare the performance of their educational systems with those 
of other countries. The particular measures of performance represent 
another reason why such studies have become so prominent. PISA defines 
literacy as students’ capacity to extrapolate from what they have learned and 
apply their knowledge in novel settings. The assessment tasks thus elicit 
students’ various cognitive processes in using the reading, mathematical 
and scientific knowledge and skills they have acquired throughout their 
schooling and related learning experiences up to that point. This concept is 
driven by the view that the acquisition of literacy is a lifelong process which 
occurs through formal and informal learning, as well as interactions with 
family, peers, and the wider community. 

PISA provides nuanced insights to education stakeholders in order to 
advance the quality of education in the UAE. In a country like the United Arab 
Emirates, students attend schools offering more than 20 different types of 
curricula. With dissimilar achievement measures in each system, it is not 
possible to compare the quality of education received by students. Large 
scale standardised international assessments such as PISA, therefore allow 
both comparison within a country despite differences in school curricula, 
as well as between countries internationally. Without the standardised data 
from such assessments, decision-makers would not be able to compare 
student outcomes or policy effectiveness within the country or in comparison 
to other countries. 

PISA has been measuring the knowledge, skills and attitudes of 15-year-
olds over the last 12 years and is therefore able to provide insights into how 
countries are faring over time. For instance, studies in countries such as 
Australia, Canada and Denmark have found a strong relationship between 
reading in the PISA 2000 at age 15 and students’ likelihood of completing 
high school or entering post-secondary education at age 19. 
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Since the PISA framework was designed to facilitate the measurement of 
trends, advanced research and analysis of the data over time allows us to 
develop an understanding of why different groups of students achieve at 
different levels and what can be done to alleviate those differences.

Fifteen-year-olds would not have learned everything they will need to know 
in the future. However, the skills assessed by PISA highlight students’ 
preparedness for life beyond formal schooling when they will drive 
national economies. By understanding the extent of students’ proficiency 
in the fundamental processes and principles of these core literacy skills, 
including their abilities to apply this understanding, governments are better 
able to make informed evidence-based decisions in planning the necessary 
steps to enhance students’ readiness for post-compulsory education and 
the labour market.

The United Arab Emirates’ participation through all its Emirates, provide 
nationally and internationally comparable data at multiple levels. In addition 
to students’ assessment results, data from background questionnaires 
provide a holistic view of the educational experience of each student at 
school and in the home. These data can be used to equip educators and 
decision-makers with evidence on how best to advance the education system 
in the UAE, a critical enabler of the country’s Vision 2021. As a result, PISA 
can stimulate countries to raise aspirations, by informing national efforts to 
help students learn better, teachers teach better, and schools to run more 
effectively.

PISA 2012 Participants
Member countries of the OECD have participated in PISA since its inception. 
The UAE first participated in PISA through Dubai’s involvement in PISA 2009, 
followed by the remaining Emirates in 2010 as part of a special round known 
as PISA 2009+. This enabled the UAE to analyse its students’ proficiency on 
national, regional and international levels.

In 2012, the UAE participated for the second time in the Programme 
for International Student Assessment. As Table 2 shows, it was among 
65 countries and economies, including 34 OECD countries, where 
policymakers and educators utilise the highly-regarded assessment and 
planning instrument. 
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Table 2: PISA 2012 participants

Australia Japan Albania Montenegro

Austria Korea Argentina Peru

Belgium Luxembourg Brazil Qatar

Canada Mexico Bulgaria Romania

Chile Netherlands Colombia Russian Federation

Czech Republic New Zealand Costa Rica Serbia

Denmark Norway Croatia Shanghai-China

Estonia Poland Cyprus Singapore

Finland Portugal Hong-Kong China Chinese Taipei

France Slovak Republic Indonesia Thailand

Germany Slovenia Jordan Tunisia

Greece Spain Kazakhstan United Arab Emirates

Hungary Sweden Latvia Uruguay

Iceland Switzerland Liechtenstein Vietnam

Ireland United Kingdom Lithuania

Italy United States Macao-China

Turkey Malaysia

OECD Countries Partner Countries & Economies

Australia Japan Albania Montenegro

Austria Korea Argentina Peru

Belgium Luxembourg Brazil Qatar

Canada Mexico Bulgaria Romania

Chile Netherlands Colombia Russian Federation

Czech Republic New Zealand Costa Rica Serbia

Denmark Norway Croatia Shanghai-China

Estonia Poland Cyprus Singapore

Finland Portugal Hong-Kong China Chinese Taipei

France Slovak Republic Indonesia Thailand

Germany Slovenia Jordan Tunisia

Greece Spain Kazakhstan United Arab Emirates

Hungary Sweden Latvia Uruguay

Iceland Switzerland Liechtenstein Vietnam

Ireland United Kingdom Lithuania

Italy United States Macao-China

Turkey Malaysia

OECD Countries Partner Countries & Economies
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Figure 1: Number of sampled students by Emirate – PISA 2012
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The UAE PISA 2012 Sample
In the UAE, 11,500 students were chosen to participate in PISA 2012 from 
all 7 Emirates as shown in Figure 1. Students were selected according to a 
meticulously designed statistical sampling frame agreed to with the OECD in 
order to represent all students at age 15 throughout the country. One of the 
unique features of the United Arab Emirates is the diversity of nationalities 
amongst its student population and the consequent variety of curricula that 
this has given rise to. This section breaks down the diverse PISA 2012 sample 
by Emirate, grade, curriculum and nationality.  

All 7 Emirates of the UAE participated in PISA 2012 in representative samples 
corresponding to their respective number of students. Figure 1 shows the 
largest sample was in Dubai (43% of the national sample) followed by Abu 
Dhabi (28%) and Sharjah (7%).

Since PISA is an age-based study, it explores outcomes for students between 
15 years 3 months old and 16 years two months old at the time of the 
assessment regardless of their grade level. As a result, sampled students 
ranged from Grade 7 to Grade 12 as demonstrated in Figure 2. The majority of 
students sampled for PISA were found to be in Grade 10 (62%), with smaller 
proportions in Grade 11 (22%) and Grade 9 (11%).
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Figure 2: Proportion of sampled students by grade
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Comparing these figures internationally shows that the grade level 
distribution of students at age 15 in the UAE resembles patterns in the 
OECD where the majority of students were also found to be enrolled in 
Grade 10. The fourth chapter of this report analyses the global differences in 
school enrolment leading to differential grade distribution across countries 
participating in PISA 2012.

One of the reasons why over one-third of 15-year-old students in the UAE 
are enrolled in grades other than Grade 10 is due to the variety of school 
curricula on offer in the country and the differences in school commencement 
age from one type of school to the other. Figure 3 shows the distribution of 
the PISA 2012 sample across curricula in the UAE. The sample represents 
the state of education in the country with 32% of students aged 15 found to 
be attending public schools while 15% of them attend Private UK curriculum 
schools and 13% are in Private US curriculum schools.
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Figure 3: Sampled students’ distribution across curricula

Figure 4: Sampled students by nationality
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The United Arab Emirates is characterised by one of the most diverse 
student populations in the world as evidenced by the PISA sample. Figure 
4 shows the number of students by nationality with females representing 
51% of the national sample and males comprising the other 49%. Emirati 
students represented approximately half the total sample (48%), followed by 
students from other Arab countries (24%) and students of the subcontinent. 
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CHAPTER 1: THE DEVELOPMENT 
OF SKILLS IN THE UAE IN AN 
INTERNATIONAL CONTEXT 

This chapter presents an analysis of students’ skills in the four domains 
of mathematical literacy, reading literacy, scientific literacy and problem 
solving skills. Proficiency in mathematics will be elaborated in more detail 
compared to other domains, as this was the focus domain in PISA 2012. In 
each of these sections, a global comparison is presented to compare the 
UAE students’ performance to other participants. An analysis of variation 
in the levels of proficiency attained for each domain will be discussed in the 
final section of this chapter.

Mathematics
Mathematical literacy is viewed as an essential proficiency that can equip 
young people to confront issues and challenges in personal, occupational, 
societal, and scientific aspects of their lives. Therefore, it is crucial to 
understand the degree to which young people emerging from school are 
adequately prepared to apply mathematics to understanding issues and 
solving meaningful problems.

The top five ranking countries and economies in PISA 2012 mathematics 
were Shanghai-China (613), Singapore (573), Hong Kong-China (561), 
Chinese Taipei (560) and Korea (554). Students of these high performing 
Asian countries attained at least 60 points higher than the average OECD 
score of 494. The overall data also indicate that 62% of participating countries 
achieved lower mean scores than the OECD average.  

A global comparison of mathematical proficiency across all participating 
countries are presented in Figure 5 while Figure 6 compares student 
achievement in selected countries including the United Arab Emirates. Of the 
65 participating countries and economies, the highest average performance 
in Shanghai-China was found to be 40 points higher than that observed in 
second place Singapore. Results in the United Arab Emirates were highest 
amongst all Arab participants. With the exception of the USA (481), the native 
English speaking countries either matched or exceeded the OECD average 
(494), with Canada (518) leading the group.
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Figure 5: Mathematical literacy skills by country
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The UAE ranked 48th in mathematical literacy with a mean score of 434. 
This result was not statistically significant when compared to Bulgaria 
and Kazakhstan, ranked at 47th and 49th with mean scores of 439 and 432, 
respectively. Nevertheless, with mean mathematical skills measured to be 
60 points lower than the OECD average, there is room for improvement in 
developing 15-year-olds’ mathematical skills in the UAE.

As the central domain of focus in PISA 2012, an expanded mathematical 
literacy section was included in PISA 2012. This enables examination of 
mathematical skills in further detail by analysing the two interrelated 
subscales of mathematical processes and content knowledge. The 
assessment of mathematical processes explores students’ proficiency in 
formulating, employing and interpreting mathematical tasks. The highest 
level of skills amongst UAE students was found in employing, exceeding 
the mean mathematics score by 6 points. On the other hand, skill levels in 
formulating and interpreting were comparatively lower, resulting in these 
subscale scores being at least 6 points less than the mathematics domain 
score (Figure 7). 

It is further possible to analyse students’ conceptual and procedural 
understanding in areas such as algebra, geometry and probability with data 
from multiple areas of mathematical content. These mathematical content 
areas are categorised into four subscales; change and relationships, space 
and shape, quantity, and uncertainty and data. UAE students were found to be 
most skilled in change and relationships, with achievement in this subscale 
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Figure 6: A global comparison of overall mathematical literacy - PISA 2012
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Further analysis of the data reveals interesting trends between countries 
and economies. For instance, students in top performing countries and 
economies appeared to be most proficient in the formulating subscale, but 
less proficient in the interpreting subscale (Figure 8). These results signify 
a curriculum that has focused on elevating students’ knowledge and skills 
in resolving mathematical tasks, rather than developing reflective skills 
upon mathematical problems and solutions. On the contrary, students from 
most OECD member countries tend to perform better at the interpreting 
subscale compared to the formulating subscale. This pattern is somewhat 
reflected in the OECD average scores, even though these do not show 
any significant differences between students’ proficiencies in the overall 
mathematical processes.  

Unlike students from most countries and economies, UAE students generally 
performed better at employing mathematical knowledge and skills than in 
formulating or interpreting mathematical situations. This result highlights 
that within the diverse educational curricula on offer throughout the country, 
UAE students were most able to manipulate algebraic expressions, analyse 
information from diagrams or graphs, develop mathematical descriptions 
and explanations, and use mathematical tools to solve problems. The lower 
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Figure 7: UAE students’ skills in the mathematics process and content subscales

exceeding the mean score in mathematics by 8 points. Whilst their ability 
in quantity and uncertainty and data were comparable to the achievement 
in overall mathematics, their score in Space and shape was 9 points less 
than the overall mathematical literacy mean (Figure 7). This underscores 
earlier findings in TIMSS 2011 where achievement was found to be lowest in 
Geometry at both Grade 4 and Grade 8.
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scores observed in the other subscales underline the need 
to target areas related to formulating and interpreting 
mathematical tasks, problems, or challenges.  

 Figure 9 presents the mean scores in the content subscales for 
selected countries and economies. No significant difference 
in students’ skills were found between any of the content 
subscales on average across the OECD. However, students 
from high-performing countries and economies, such as 
Shanghai-China and Korea, appeared to excel in space and 
shape relative to their overall score in mathematical literacy. 
The figure also highlights that UAE students were most 
proficient in the change and relationships subscale, with a 
mean score of 442. Participating countries with comparable 
rankings to UAE, such as Bulgaria (434) and Kazakhstan 
(433), appeared to display lower mean scores in this 
subscale, although these were not significant. Nonetheless, 
the data indicate opportunities for further development in 
UAE students’ proficiencies, particularly in space and shape. 
At 425 points, UAE students’ achievement in this subscale 
was found to be 9 points lower than overall mathematics 
proficiency. Although 15-year-old students in the UAE could 
have possessed sufficient geometrical understanding, which 
is fundamental in this subscale, the tasks in PISA assess 
facets that are beyond traditional geometry topics including 
the extent to which students can utilise the knowledge 
they have acquired. Instead, Space and shape tasks tend to 
combine elements of spatial visualisation, measurement 
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Reading Literacy
Proficiency in reading printed and digital texts is today considered an essential 
form of literacy that students will require in all future walks of life. To be 
able to succeed in the knowledge economy which every current student will 
graduate into, understanding, using, reflecting on and engaging with written 
texts are critical skills underpinning knowledge acquisition. PISA recognises 
the importance of such skills by placing an emphasis on finding, selecting, 
interpreting and evaluating information from a range of texts associated 
with situations in the classroom and those that reach beyond the classroom. 

In PISA 2012, students from high performing countries and economies 
in mathematical literacy occupied similar positions in reading literacy.  
Figures 10 and 11 present a global comparison of reading skills across 
all participants as well as selected countries and economies. The top five 
ranking countries and economies were found to be Shanghai-China (570), 
Hong Kong-China (545), Singapore (542), Japan (538) and Korea (536). In the 
region, students in the UAE were again found to be the most proficient at age 
15 though their average score remained below the OECD average. The native 
English speaking countries all outscored the OECD average (496), ranging 
from scores of 498 in the USA to 523 in Canada. 
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Figure 9: Comparing students’ skills in the mathematics content subscales

and algebra. No significant differences were found between the other two 
subscales and the overall mathematical literacy, suggesting relative balance 
of capabilities in those skills.
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Numbers in parentheses show country rankings in the domain.
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Ranked at 46th place and with a mean score of 442, UAE students performed 
slightly better in reading than in mathematics. This result was not significantly 
different from similar ranked countries1, such as Serbia (446) and Chile (441). 
Although average skill levels in the UAE were found to be 54 points lower than 
the scaled mark of 500, UAE students scored an average of 38 points higher 
than students in other participating Arab countries, namely Tunisia (404), 
Jordan (399) and Qatar (388). 

Science Literacy
Science education in the 21st century has overtaken the simple emphasis 
on scientific knowledge as education is now expected to equip students with 
sufficient knowledge of scientific enquiry. This definition of scientific literacy 
stresses the importance of conceptual scientific understanding, its strengths 
and limitations in the world, and skills in providing scientific explanations. 
These expectations signify a critical stance and a reflective approach to science. 

A similar group of high performing countries and economies ranked atop the 
global scale of scientific literacy as witnessed in the other domains. Global 
comparisons of average scientific literacy across all participants as well as 
selected countries and economies are presented in Figures 12 and 13. The 
leading five countries and economies (with their mean scores) are Shanghai-
China (580), Hong Kong-China, (555), Singapore (551), Japan (547) and Finland 
(545). Besides the USA (497), all native English speaking countries exceeded 
the OECD average (501), with Canada (525) again topping the group. 

1Countries who performed similarly to the UAE in both 2009 and 2012 
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Figure 11: A global comparison of average reading literacy - PISA 2012
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The UAE mean score was not found to be 15 points lower than Turkey (463) 
who ranked 43rd. Nevertheless, UAE students generally performed better 
than those from other participating Arab countries, scoring at least 39 points 
higher than Jordan (409), Tunisia (398) and Qatar (384).

Problem Solving Skills
The problem solving domain was first assessed in PISA 2003. In PISA 2012, 
this domain was re-introduced as an optional computer-based assessment. 
The Ministry of Education chose to implement this domain for all 15-year-
olds sampled in the UAE in recognition of the importance of such skills. 
Figure 14 and Figure 15 present a comparison of the overall achievement 
of students from all 45 participants as well as selected countries and 
economies.  Students in Singapore surpassed all other students at age 15 
with a mean score of 562, followed by Korea (561) and Japan (552). With a 
mean score of 411 that was 89 points below the OECD average, the UAE 
ranked 40th  in this domain. The OECD average (500) was exceeded by all 
native English speaking countries, with scores ranging from  508 in the USA 
to 526 in Canada. 
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Figure 13: A global comparison of average scientific literacy – PISA 2012
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Numbers in parentheses show country rankings in the domain.
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No other Arab country participated in the problem solving component of PISA 
2012. Students in the UAE scored 43 points lower on average than similar aged 
students in Turkey while  their proficiency was not statistically different from 
their peers in Montenegro (407), Uruguay (403) and Bulgaria (402). 

What can students in the UAE do in each domain?
Although it is informative to consider the average skill level of 15-year-olds 
in the UAE, the diverse educational system in the country means substantial 
variation in outcomes is to be expected. As a result, it is vital to explore students’ 
attainment of proficiency levels. Proficiency levels describe the skills that 
students are expected to have in various domains. They are ranked in increasing 
order from Level 1 to Level 6 with the lowest two levels representing critically 
low skills which are likely to compromise a student’s success in future study 
or employment. In contrast, students at Level 3 or above are considered to be 
equipped with the skills necessary to succeed in today’s knowledge economy 
while those at Level 5 or above are regarded as the world’s highest achievers.

The proficiency level distribution of UAE students in each domain
Proficiency level thresholds are designed according to the cognitive skill 
development expected within each domain.Thus while there might be slight 
differences in the average score required to attain a particular level across 
domains,  the competencies at each proficiency level are equivalent across 
domains. Figure 16 presents the overall proficiency level distribution of UAE 
students in the four domains.
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Figure 15: A global comparison of problem solving skills – PISA 2012
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Figure 16: The proficiency level distribution of UAE students in each domain

Analysis of results from PISA 2012 shows that less than  10% of UAE students 
were able to meet Level 4 across all domains. The proportion of UAE students 
who achieved Level 3 proficiency, the level considered by the OECD benchmark 
as necessary for students to succeed in the knowledge economy, ranged from 
23% in problem solving to 36% in reading. These 15-year old students are 
ready to fully participate as productive, engaged and reflective citizens, both 
locally and globally. At the same time, the analysis shows that a proportion 
of students ranging across domains from 2% to 3% of students in the UAE 
can be considered highly proficient on a global scale. On the other hand, the 
lower proficiency levels suggest substantial support is required for students 
unable to achieve Level 2. This was found to encompass over one-third of the 
UAE student population at age 15 in reading and science, while it was true for 
approximately half of that population in mathematics and problem solving.  

Figure 16 also shows a similar pattern of students’ distribution across 
proficiency levels in mathematics and reading. Although there is a slight 
variation in the distribution of proficiency levels in science, the majority of UAE 
students attained Level 2 in these three main domains. At this proficiency level, 
students are expected to be able to do the following:

•  Mathematics - students can interpret and recognise situations in contexts 
through making direct inferences; employ basic algorithms, formulae, 
procedures, or conventions; and are capable of direct reasoning and making 
literal interpretations of the results.
•  Reading - students can locate pieces of information and make low level 
inferences. They recognise main ideas, able to compare, contrast, and make 
connections between ideas, including an ability to reflect and relate these ideas 
to personal experiences.

• Science - students demonstrate adequate scientific knowledge to provide 
explanations in familiar contexts, present sensible reasoning, make literal 
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Figure 17: A comparison of students’ distribution across mathematical proficiency levels 

interpretations, and draw conclusions based on simple 
investigations. 

As for the problem solving domain, Figure 16 shows that 3 
out of 10 UAE students are expected to perform below Level 
1 at age 15. At this level, students’ problem solving skills are 
heavily underdeveloped as they may not be able to explore 
a problem scenario in even limited ways and are likely to 
explore information unsystematically. They are expected to 
therefore only solve a limited number of problems with few 
variables and/or constraints.

Students’ distribution across mathematical proficiency 
levels
Analysis of the proficiency level distribution reveals 
information about what students can and cannot do in 
mathematics. For ease of comparison, Figure 17 summarises 
the data by aggregating the percentages of the distribution to 
highlight students’ general low-medium-high achievements 
in selected participants. In the top performing countries and 
economies, the proportion of students performing at Level 5 
and above is at least three times higher than the proportion 
of their colleagues below Level 2. In Shanghai-China for 
example, more than half of the sampled student population 
are high performers. Across all OECD countries on average, 
analysis of the data shows the presence of students  at low 
levels of proficiency.

The proportion of 
UAE students who 
achieved Level 3 
proficiency… ranged 
from 23% in problem 
solving to 36% in 
reading.
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As for the UAE, Figure 17 shows that 3% of the population of students at age 
15 are estimated to have achieved Level 5 and above in mathematics. These 
students can develop and model complex situations, identify constraints 
and specify assumptions, link and translate different sources and 
representations, and demonstrate the capability of advanced mathematical 
thinking and reasoning. At the other end of the achievement scale, 46% of 
students in the UAE performed below Level 2. For this group of students, 
their mathematical proficiency is restricted to answering questions involving 
familiar contexts only, carrying out routine procedures, employing basic 
algorithms, formulae, or conventions and making literal interpretations of 
the results. Although almost half of the UAE sampled population achieved 
below Level 2, when compared to other participating Arab countries, this 
percentage is significantly lower than in Tunisia (68%), Jordan (69%) and 
Qatar (70%). Nevertheless, it remains crucial to consider the additional 
support required by this group of underequipped students.

Students’ distribution across reading proficiency levels
As is the case for mathematics, analysing students’ attainment of proficiency 
levels provides a more nuanced view of the distribution of reading skills 
at age 15. Figure 18 summarises the data to highlight students’ general 
achievements in selected countries. It is immediately evident that a 
lower proportion of students are highly proficient in reading worldwide 
compared to mathematics. At most, a quarter of the student population in 
top performing countries and economies performed at Level 5 and above 
in reading. On average, only 8% of sampled students from OECD member 
countries performed at these high levels. In the UAE, this amounts to 2% 
of 15 year-old-students whose reading proficiency ranks in the top 10% of 
all similar aged students. This represents a highly skilled group who are 
characterised by their ability to retrieve embedded information, integrate 
from multiple texts, handle unfamiliar ideas in the presence of prominent 
competing information or concepts and generate abstract interpretations. 
They can also critically evaluate a complex text and apply sophisticated 
understandings from beyond the text.  
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In contrast, approximately 18% of students from OECD member countries on 
average demonstrated their reading proficiency to be below Level 2. In the 
UAE, the proportion was twice as high at 36%, suggesting that more than 
1 in every 3 students has very limited reading skills. The PISA framework 
describes students at these levels as students who can understand only the 
explicit and main ideas in a text. They are thought to be able to make low 
level inferences by comparing or contrasting features in simple texts.

Students’ distribution across scientific proficiency levels
Figure 19 presents the proficiency distribution of students’ general 
achievements in science from selected countries. As the data showed in 
mathematics, the proportion of students in high achieving countries and 
economies who performed at Level 5 and above in science are at least twice 
the proportion of those who performed below Level 2. In line with reading 
results, 8% of sampled students from OECD member countries performed 
at Level 5 or above, while 18% of the students achieved below Level 2. 
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Figure 18: A comparison of students’ distribution across  reading proficiency levels
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Figure 19: A comparison of students’ distribution across scientific proficiency levels

Patterns in high scientific achievement were similar to those seen in 
mathematics as 3% of the UAE students achieved at Level 5 or above, showing 
that they possess world-leading skills in science. These students can 
identify, explain and apply scientific knowledge and knowledge about science 
in personal, social or global contexts. They can construct explanations and 
make informed decision by presenting critical insights and justifications. 
They can also propose solutions that demonstrate abilities in scientific 
thinking and reasoning and can compare, select and evaluate appropriate 
scientific evidence.

Students’ distribution across problem solving proficiency levels
Finally, it is useful to compare the distribution of students across proficiency 
levels in problem solving in the UAE to global patterns as can be seen in 
Figure 20. In Singapore and Korea, the two highest performing countries, the 
proportion of students who achieved Level 5 or above was more than three 
times that of the students who were unable to reach Level 3. In contrast, the 
average proportion of students at Level 2 or below across all OECD countries 
was almost twice that of the students who achieved at least Level 5.
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Figure 20: A comparison of students’ distribution across problem solving proficiency levels

In the first ever national assessment of problem solving skills, it is important 
to note the substantial achievement of 2.5% of 15-year-old students in the 
UAE at the advanced proficiency of Level 5 and above.  The data indicate that 
amongst other characteristics, these students were able to think several 
steps ahead, apply complex reasoning skills, monitor progress towards a 
goal throughout the solution process, and modify plans where necessary. 
In addition, they can interact with problems systematically to discover 
undisclosed information. 

On the other hand, more than half of 15-year-olds in UAE (55%) demonstrated 
levels of problem solving below Level 2. Based on the PISA framework, these 
students can only plan and execute solutions that involve a small number of 
steps using only simple rules.

The results presented in this chapter highlight multiple phenomena that 
appear to characterise students’ readiness for life at age 15 in the UAE. The 
analysis has shown that on average students at this age lead the region in 
their skills but these levels are lower than what is regarded by advanced 
economies as necessary for success in advanced knowledge economies. 
However, a significant proportion of students within the country have been 
found to have world-leading skill levels. In the next section of the report, 
the analysis shifts to breaking down the results in detail, exploring the 
achievement differentials by groups of interest in the UAE. 
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CHAPTER 2: STUDENT 
PERFORMANCE BY GENDER
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Figure 21: UAE students’ skill levels in each domain by gender

Females were found 
to have outperformed 
male students in 
all domains except 
mathematical literacy 
where no significant 
difference was 
observed.

As an international study that involves countries from 
across the globe, PISA provides data on educational 
outcomes for thousands of students. Participating in PISA 
therefore enables a nation to not only benchmark its overall 
performance relative to other countries but to additionally 
compare the skill levels of groups of interest within the 
country to those observed elsewhere. For instance, a major 
focus for policymakers and educators is the skill differential 
between males and females. This chapter analyses PISA 
2012 data to explore the capacity to use acquired knowledge 
amongst male and female students by age 15 in the United 
Arab Emirates.

Gender comparison by domains and subscales
Educational research has increasingly found different 
patterns in achievement amongst males and females for a 
variety of reasons. It is important to recognise that these 
differentials vary by domain and age. While PISA 2012 
assesses students at a common age, it is useful to examine 
gender patterns by skill in the UAE.
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Figure 21 shows the overall mean scores of male and female UAE students in 
each of the four domains assessed in PISA 2012 namely, Mathematics, Reading, 
Science, and Problem-solving. The results show that female student skills 
were highest in reading literacy, closely followed by scientific literacy, then 
mathematical literacy and finally problem solving skills. On the other hand, 
males’ average scores were found to be highest in scientific and mathematical 
literacy followed by reading literacy at significantly lower levels, with problem 
solving skills lowest of the four domains.

When comparing genders, females were found to have outperformed male 
students in all domains except mathematical literacy where no significant 
difference was observed. Of all domains, the largest differential in skills at age 
15 was identified in reading literacy, where females outperformed similar-aged 
males by approximately 56 points. Although their scores were generally higher 
than that of their male peers in scientific literacy and problem-solving skills, 
the skill differential in favour of female students dropped to 28 and 26 points, 
respectively in those domains. This result emphasises a substantial gap in male 
students’ reading proficiency at age 15 as they lag behind girls in this domain 
by twice the observed margin in scientific literacy or problem-solving skills.

A global comparison of mean scores by gender in mathematical literacy
Additional analysis of gender differentials in mathematical literacy enables 
a comparison between countries and regions participating in PISA 2012. The 
data show that amongst high-performing countries2, Singapore was the only 
country where females outperformed male students in mathematical literacy.

Shanghai-

China
Singapore Korea Finland Canada Australia

United

Kingdom

OECD

average

United

States
Turkey

United

Arab

Emirates

Tunisia Jordan Qatar

Male 616 572 562 517 523 510 500 499 484 452 432 396 375 369

Female 610 575 544 520 513 498 488 489 479 444 436 381 396 385

0

100

200

300

400

500

600

700

Figure 22: A comparison of male and female students’ mathematical literacy skills 

2Top ten countries & economies participating in PISA 2012
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Further analysis of the mean score differences in mathematical literacy 
between males and females shows that male students from almost 80% of 
the participating countries and economies outperformed female students in 
this domain. As expected, the OECD average shows that males tend to score 
11 points higher than females. This finding suggests that male students are 
generally more inclined or able to perform better in the mathematical tasks 
compared to female students.  

As noted earlier, even though UAE females outperformed males in 
mathematical literacy, the difference was found to be insignificant, especially 
when compared to other participating Arab countries. On average, female 
students in Jordan and Qatar correspondingly achieved 21 and 16 points 
higher than the male students. Hence, in contrast to countries within the 
region, gender equity in mathematical literacy is not a major issue in the 
UAE.

Even though there was no significant difference between the mean scores of 
UAE male and female students, it is useful to conduct further analysis within 
the Mathematics subscales. The following two parts present differences 
between male and female students’ proficiency in process and content 
subscales. 

Mean scores by gender in the process and content subscales in the UAE
Female students generally performed better than male students in 
mathematical literacy, but this performance was not consistent throughout 
the process subscales (Figure 23). Females scored 6 and 7 points 
higher than male students in the employing and interpreting subscales, 
respectively. The higher mean scores of female students in the employing 
and interpreting subscales suggest that they are better at deriving and 
reflecting on mathematical solution(s) compared to male students. Whilst 
in the formulating subscale, males generally score 2 points more than 
females. This highlights that males appear to be as skilled as females in 
understanding and resolving specific mathematical tasks.
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Figure 23: Differences between male and female students’ proficiency in process subscales
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Female students also outperformed male students in each of the content 
subscales (Figure 24), namely; change and relationships, space and shape, 
quantity, and uncertainty and data. However, the differences were not found 
to be significant. Of these subscales, it appears that the performance of 
male and female students is most similar in space and shape. It is possible 
that UAE students of both genders experience an equally familiar visual and 
physical world that relates to geometrical concepts. 

Mean scores by gender in reading literacy
Data from selected countries and economies regarding the mean scores 
by gender in Reading are displayed in Figure 25. Female students achieved 
higher mean scores than male students in all participating countries and 
economies. In some countries, such as Jordan, Qatar, and even Finland, the 
achievement of female students fared exceedingly better than the males. 
However, in several countries (e.g., Chile, Peru, Columbia), the difference 
between the mean scores is less than 20 points and as low as 15 points 
(Albania). The OECD average indicates that male students tend to score 38 
points lower than females. In the UAE, male students were likely to achieve 
approximately 56 points less than females. The difference in these scores 
show the level of significance in the performance of female over male 
students in the UAE.  
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Figure 24: Differences between male and female students’ proficiency in content
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Figure 25: A global comparison of male and female students’ reading literacy 

Mean scores by gender in Science - UAE and others
Figure 26 presents a comparison of Science achievements by genders 
across selected countries and economies. Unlike previously mentioned 
domains, the performances of 15-year-old males and females in Science 
were quite comparable in most of these participants. When students in 
OECD countries were considered, only one point separated male and female 
achievement in Science. In addition, no statistically significant difference 
was found when considering the average across all participating countries. 
However, as shown in Figure 26, gender patterns of achievement in several 
Arab countries such as the UAE, Jordan, and Qatar were found to present 
quite significant differences. Contrasting the finding in OECD countries, an 
average differential of 28 points in favour of female students was found in 
the UAE. As such, the UAE differential between females and males in science 
was the third highest of all countries that participated in PISA 2012. This 
differential was only surpassed by female students from Qatar and Jordan 
who were found to score 35 and 43 points on average respectively higher 
than the males. 
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Figure 26: A comparison between male and female students’ Science achievements 

Figure 27: A global comparison of male and female students’ problem-solving skills 

Mean scores by gender in problem solving skills
A representation of gender difference in students’ problem-solving skills 
is presented in Figure 27. Based on this comparison, males are seen to 
outperform female students in most of the selected countries and economies, 
with exceptions evident in Finland and the UAE.
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In more than 80% of the participating countries and 
economies, males demonstrated greater proficiency at 
problem-solving skills compared to females of the same age. 
The biggest difference in the mean score was found amongst 
Colombian students where males scored an average of 31 
points higher than females. Based on the OECD average 
difference however, female students generally scored 7 points 
lower than males, denoting a relatively small difference in 
the abilities to solve problems between genders. Hence, 
although males tend to exhibit higher problem-solving skills 
in most countries, females’ proficiency in solving problems 
are not likely to be much lower.

In only eight countries out of the 44 participants  that conducted 
the problem solving assessment, the gender differential was 
found to be in favour of female students. Amongst these eight 
countries, the gender differential in problem solving was 
highest in the UAE, with female students scoring an average 
of 26 points higher than males in the problem-solving domain. 
This result signifies that UAE female students significantly 
outperformed males at uncovering and discovering relevant 
information to solve common daily problems. They also 
demonstrated higher capacity in deciphering challenging 
tasks that go beyond traditional reasoning-based skills 
compared to their male counterparts.

Proficiency level distribution of males and females in the 
UAE
Further analysis regarding the extent of skills amongst UAE 
students in all domains provides additional insights into 
areas that the education system could focus on. Figure 28 
and Figure 29 present the comprehensive proficiency level 
distribution of male and female achievements across all 
domains. The OECD defines Level 3 as the level indicating 
sufficient skills for students to have a high likelihood of 
succeeding in today’s modern knowledge economy.

As shown in Figure 28, less than one third of all male students 
at age 15 are estimated to have achieved Level 3 or above 
across all domains. This result highlights that the majority 
of male students in UAE, are still in need of additional 
support to improve their ability to apply the knowledge they 
have learnt in all domains. Figure 28 also shows that nearly 
half (48.3%) of all male students were at the critically low 
Level 1 or below in mathematical literacy, reading literacy 
and problem solving skills.

The gender 
differential in problem 
solving was highest in 
the UAE, with female 
students scoring an 
average of 26 points 
higher than males in 
the problem-solving 
domain.
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The proficiency level distribution of female students aged 15 in the UAE 
presents more favourable phenomena than those observed for males (Figure 
29). This is particularly evident in reading literacy, where almost half (45%) 
of the sampled female students achieved Level 3 and above. It is further 
noteworthy to observe that less than 7% of female students’ scientific skills 
are equivalent to the lowest proficiency level while this had been more than 
double at 16% for males. Nevertheless, the figure also indicates that there 
remains a proportion of all female students who are in continuous need of 
learning support to improve their proficiency throughout all domains, as 
evidenced by their inability to achieve Level 2 in any of the four domains, 
although this is undoubtedly less likely compared to their male counterparts.
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Figure 28: The proficiency level distribution of male students in each domain
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Figure 29: The proficiency level distribution of female students in each domain

This section has compared how the skill levels of 15-year-olds in the UAE 
differ by gender.  In all domains that were evaluated, differentials in the UAE 
were found to exceed the OECD average in favour of females who were found 
to substantially outperform their colleagues of the same age. A number 
of reasons may give rise to these phenomena including differences in the 
schooling environment that each gender encounters.  It is also possible that 
students of a different gender differ in their patterns of school attendance, 
involvement in extra-curricular activities, beliefs, motivations, behaviour 
and general school-related attitudes amongst other factors which may be 
associated with achievement. The Ministry of Education intends to partner 
with schools to address these gaps as it aims to enhance the quality of 
education received by all students in the UAE. 
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As a robust measure of student skills, PISA is characterised by high degrees 
of validity and reliability enabling accurate measurement of the evolution of 
skills in the UAE. In each cycle, linked statistical indicators provide countries 
with an understanding of how their 15 year-olds’ skills compare to previous 
years. This chapter  examines trends in student outcomes in all three 
domains of mathematical literacy, reading literacy and scientific literacy. It 
explores how these results have changed since 2009 when the UAE first 
participated in PISA3.

Trends in student achievement
This section is based on the observed trend in the overall mean scores 
between PISA 2009 and PISA 2012. Trends highlight the level of knowledge 
and skills amongst 15-year-olds compared to the same age group of 
students three years prior. As problem solving was only introduced in 2012, 
achievement trends will be analysed for the  three academic domains. 

Mathematical Literacy 
Over the three-year period between PISA 2009 and PISA 2012, the mean 
scores of a majority of countries and economies were found to have increased. 
Figure 30  presents a comparison of observed trends across a number 
of selected countries, highlighting the extent of progress in students’ 
Mathematics achievement. Although students from high-performing 
countries and economies generally showed an improvement in their 
mathematics achievement, there was a significant decline in the mathematics 
performance of Finnish students between PISA 2009 and PISA 2012 as the 
average mean score decreased by 22 points. When all OECD countries are 
considered, the results appear to show a small decline in students’ general
mathematics performance, although this was not found to be significant 
suggesting mathematical skills were mostly similar in these countries 
between 2009 and 2012.

3Note that the United Arab Emirates had participated in PISA 2009+ in 2010 while the Emirate of Dubai had taken 
part in the initial PISA 2009. Thus the baseline measure for this trend is a weighted average of results from Dubai 
and the rest of the UAE from 2009 and 2010 respectively.   

CHAPTER 3: SCHOOLING TRENDS 
IN THE UAE  
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The observed trend in UAE students’ skills reveals that their 
mean score in mathematical literacy was 13 points higher in 
PISA 2012 compared to the previous cycle. This substantial 
change was the second highest in the MENA region following 
the 16-point improvement observed in Tunisia.  

Reading Literacy 
Figure 31  compares observed trends in students’ reading 
achievements amongst selected countries. Students from 
high performing countries such as Shanghai-China and 
Singapore were found to exhibit greater improvement in 
reading literacy compared to mathematical literacy. On 
the other hand, students in Finland also showed a general 
decline in their reading literacy, but this result is not as 
large as the trend observed in mathematics achievement. 
As a benchmark, the OECD average shows an increment of 3 
points in the general reading score. 
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Figure 30: A global comparison of observed trends in students’ mathematical literacy 

The observed trend in 
UAE students’ skills 
reveals that their 
mean mathematics 
score was 13 points 
higher in 2012 
compared to the 
previous cycle.
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Figure 31: A global comparison of observed trends in students’ reading literacy 

As with mathematical literacy, the observed trend of UAE students’ 
performance reveals that mean scores in reading literacy were 10 points 
higher. This result suggests a higher level of skills amongst 15-year-old 
students in the UAE in 2012 compared to similar aged students in the year 
2009. The UAE trend was similar to the 11-point improvement found in 
Turkey and 6 points less than the increase in Qatar. Average scientific skills 
in Tunisia do not appear to have changed over the three years while they 
were observed to be 6 points lower in Jordan..  

Science
The observed trends in students’ Science achievements amongst selected 
countries are presented in Figure 32. Whilst no significant differences were 
found across OECD countries on average, the figure shows yet again that 
Finnish students experienced the largest drop. Interestingly, compared to 
PISA 2009, the high-achieving economies of Shanghai-China and Singapore 
showed mean scores that were 6 points and 10 points higher respectively in 
PISA 2012.  
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Figure 32: A comparison between observed trends in students’ Science achievements 

The figure  also indicates that the change in average 
scientific skills amongst UAE students’ was parallel to the 
trends shown in students’ mathematics and reading skills. 
The difference between PISA 2009 and PISA 2012 results 
in the UAE was  most substantial when compared to the 
performance of students from other countries. Only 13 of 
the 65 countries were found to have higher average scientific 
skills in PISA 2012 compared to PISA 2009. The change 
observed in the UAE was 6th highest of those countries.

Only 13 of the 65 
countries were 
found to have higher 
average scientific 
skills in PISA 2012 
compared to PISA 
2009. The change 
observed in the UAE 
was 6th highest of 
those countries.
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Factors affecting student achievement
The national value in participating in studies such as PISA 
extends beyond simple measures of student proficiency at 
a particular age. Policymakers and educators have taken 
elevated interest in these studies due to the background 
information that is additionally collected from every 
participating student and their school principal. It is therefore 
possible to use this information to form a complete picture 
of the teaching and learning environment that every student 
experiences at school and at home.

The background information that is collected is important for 
a number of reasons. Some of the factors related to students’ 
attitudes and non-cognitive skills are firstly considered vital 
as outcomes in their own right. These are considered essential 
for well-rounded students who will actively participate in 
driving their country forward. In addition, these factors, 
be they at the student, teacher or school level, have been 
found to influence student achievement. Thus, in addition to 
representing fundamental outcomes, these factors may also 
play the role of key ingredients in the education process. 
This section explores a number of the indicators known as 
contextual indicators measured through PISA at a student, 
teacher and school level. 

System-level indicators
In the UAE the majority of students (61.9%) that participated 
in PISA 2012 were enrolled in 10th grade. This result coincides 
with the OECD average for 15-year old students where the 
majority (51%) was also found to be in 10th grade during PISA 
2012. Notable differences were found in Eastern European 
and Scandinavian countries where over 80% of 15-year-olds 
are in Grade 9. On the other hand, 90% of students in the 
United Kingdom and New Zealand on average were in Grade 
11 at that age compared to 22% in the UAE.

Other interesting indicators that can be compared through 
PISA include factors such as class size and actual time 
spent learning. The time that students in the UAE spend 
on mathematics learning per week was 311 minutes or five 

CHAPTER 4: EDUCATIONAL 
SYSTEM INDICATORS

The time that students 
in the UAE spend on 
mathematics learning 
per week was 311 
minutes... This was 
considered to be 
amongst the highest 
of all participating 
countries.
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Student and school level factors
A useful way of comparing indicators is to consider scale indices which are 
constructed from the PISA surveys. These indices are standardised so that 
the mean of the index value for the OECD student population is zero and the 
standard deviation is one. This chapter analyses an important aspect of the 
learning experience namely student attitudes towards school, mathematics 
self-efficacy, the teaching climate, and use of ICT resources. As discussed 
earlier, a number of these variables are useful to measure as they are 
considered to be desirable outcomes of the education process. In addition, 
these factors act as inputs in the production of student outcomes such as 
achievement. For example, the development of positive self-efficacy for 
learning has been shown to have a positive impact on subsequent attainment 
in the education research literature. 
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Figure 33: Global comparisons of students’ attitudes towards school

hours and eleven minutes. This was considered to be amongst the highest 
of all participating countries. Average class size in the UAE was found to be 
31.5 students which was equivalent to the OECD average. However, class 
sizes were significantly smaller in up to half of all other countries in PISA 
2012. 
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Attitudes towards school
The attitudes towards school factor measures a range of 
student attitudes at age 15. These include their perception of 
the potential benefits of learning at school and how well this 
will prepare them for future study or employment. Figure 
33 shows the average value on the attitudes to school index 
for a number of participating countries. Students in the UAE 
overall show marginally positive attitudes towards school 
with an index score above the OECD scale mean of zero. 
Similarly, countries such as Australia, United Kingdom and 
the United States also showed a positive reporting for student 
attitudes towards learning. However, students at the same 
age in other Arab nations such as Qatar and Jordan showed 
negative outcomes for student attitudes towards learning 
with scores well below the OECD mean. This suggests that 
students in the UAE display attitudes towards school that 
are comparable with the international average. 

Mathematics self-efficacy index score
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Figure 34: Global comparisons of students’ self-efficacy in mathematics 

Students in the UAE 
have greater access 
to ICT ressources 
compared to students 
in many other 
countries around the 
world.
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Mathematics self-efficacy
PISA 2012 measured mathematics self-efficacy which refers to the extent 
to which students believe in their own ability to handle mathematical tasks 
effectively and overcome difficulties. While they are partly the product of 
a students’ past performance in mathematics, mathematics self-beliefs 
influence how students function when confronted with mathematical 
problems. If students do not believe in their ability to accomplish 
particular tasks, they will not exert the effort needed to complete the tasks 
successfully, and a lack of self-efficacy becomes a self-fulfilling prophecy. 
As highlighted in Figure 34, students in the UAE reported mathematics 
self-efficacy levels that were slightly above average. High performing 
countries and economies such as Shanghai-China and Singapore reported 
mathematics self-efficacy at considerably high levels compared to the OECD 
average and their fellow PISA participants. On the other hand countries 
such as Qatar, Tunisia and even Finland reported negative overall scores 
for mathematics self-efficacy 

Teacher-related factors affecting school climate 
In education research, a positive teaching environment has been proven 
to be essential for maximising student learning. PISA provides data from 
the perspective of students and teachers that enables the construction of 
a teaching climate index. In the UAE, this was found to be above the OECD 
average (Figure 35), indicating that students and principals in the UAE 
generally believed teachers were capable of promoting student learning. 
Interestingly, this outcome was reported to be substantially below average 
in Shanghai-China, one of the highest achieving economies across all 
domains in PISA. Additional countries that showed positive results similar 
to the UAE include Korea, Singapore, Canada and the United States. 
Students in other Arab nations showed mixed results with those in Qatar 
reporting a positive outcome for teacher related factors while they were 
found to report lower values in Jordan 
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ICT resources
PISA questionnaires measure the extent to which students are able to use 
technology in their study time at home including for instance, the availability 
of educational software and a link to the Internet. The UAE reported an 
index score higher than the OECD average as Figure 36 demonstrates. 
This was found to be similar to what was observed in countries such as 
Singapore, Qatar, and Finland. This finding suggests that students in the 
UAE have greater access to ICT resources compared to students in many 
other countries around the world. Further analysis will reveal the impact 
of these resources on student learning outcomes.
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Figure 35: Global comparison of  the teaching climate at school
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Figure 36: Global comparisons of ICT resources
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Extracurricular creative activities
Extracurricular activities are important for student personal and social 
development as they represent means of developing well-rounded students 
and enhance students’ sense of school engagement. Previous PISA research 
had shown significant effects on student skills for those who had access to 
creative extracurricular activities at school. This school-level factor reports 
the average number of musical, theatrical and artistic activities or clubs 
that schools offer for their students. As represented in Figure 37, the UAE 
reported a mean score of approximately 1.5 of these extracurricular creative 
activities per school. Participants such as Australia and Shanghai-China 
reported more than 2 extracurricular creative activities on average, while the 
United States, United Kingdom and Canada reported over 2.5 extracurricular 
creative activities per school.



Skills at Age 15 in the UAE -  PISA 201267

The factors explored in this chapter represent only some of the vast wealth of 
data collected through PISA. It highlights ways in which countries, regions, 
schools and teachers can utilise the PISA data in order to chart pathways for 
improvement. The final chapter of this report outlines the next steps that the 
Ministry of Education will take following the release of the PISA 2012 data.
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Figure 37: Global comparisons of extracurricular creative activities





Next Steps
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With the participation of 11,500 students from 375 schools across the country, 
the 2012 round of the Programme for International Student Assessment 
(PISA) represented the largest ever study of 15-year-old students’ skills in 
the United Arab Emirates. The study forms an invaluable tool in 65 countries 
around the world as it evaluates a critical intended outcome in education: 
students’ functional literacy, or the extent to which students can apply and 
utilise the knowledge that they have acquired.

Analysis of the data reveals average achievement in the UAE was higher in 
2012 compared to results from the assessment of similar-aged students 
three years prior. This was true in all three academic domains of reading, 
mathematics and science. While there is some evidence of progress, there 
is still room for improvement as average skill levels were shown to be below 
the OECD average. 

Within the UAE, variation in achievement was detected with students 
distributed across the six proficiency levels measured by PISA. A proportion 
of students ranging from 11% in Science to 21% in Mathematics were 
found to be at critically low proficiency levels indicating a need for targeted 
monitoring and support. On the other hand, 2% to 3% of students in the 
UAE exhibited skills that were equivalent to the highest two proficiency 
levels where less than 10% of the global population of students are 
expected to achieve.

PISA 2012 has thus produced updated internationally-benchmarked 
achievement data on students nearing the end of the compulsory education 
phase. Moreover, it has provided a rich array of information on educational 
inputs that are considered vital to achieving desired educational outcomes. 
In all countries that participate in such studies, the resulting data provides a 
starting point for analysis, comparison, reflection and eventual action. 

The release of the PISA 2012 data today presents an opportunity for the 
education community. The Ministry of Education now commences an 
extensive program of analysis and research to extract the important policy 
lessons from this international study. This milestone is equally important for 
schools and teachers who will be critical partners in utilising this information 
to enhance the quality of education received by all students in the UAE. 

NEXT STEPS


