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Introduction
As one of the world’s most dynamic cities, Dubai is an example of the determined ambition 
envisaged by its founders. From its humble origins, today it forms a global hub of commerce, 
tourism and cultural diversity.

In line with the Emirate’s economic growth, Dubai has witnessed consistent growth in what has 
become a truly unique education sector. One of the most eclectic in the world, the education system 
in Dubai is characterised by a private school system where nearly 90% of all students are educated. 
Fifteen different curricula are on offer at Dubai’s private schools, in addition to the public school 
system, catering to the great diversity in the Emirate’s residents.

The Knowledge and Human Development Authority (KHDA) has overseen the expansion of 
education as a critical pillar of Dubai’s social development. Faced with unparalleled diversity within 
the student population, education policymakers in Dubai have introduced innovative actions to 
ensure quality in education – a vital objective alongside the Authority’s other goals of enhancing 
access and engagement. Measuring and monitoring educational outcomes has taken many forms 
using varying degrees of qualitative and quantitative tools. KHDA has adopted an approach to 
educational policymaking, which synthesises the use of a range of data collection methods.

The most notable examples of these initiatives are school inspections and participation in 
international assessments which represent the means by which teaching, learning, leadership 
and student wellbeing can be understood better. Taken together, they comprise a strong evidence 
base which ultimately enhances schools’ and teachers’ capacities to support all students towards 
fulfilling their potentials. School inspections began in 2007 which coincided with Dubai’s first ever 
participation in an international assessment, the Trends in Mathematics and Science Study (TIMSS). 
Two years later, the Emirate took part in the Programme for International Student Assessments 
(PISA) 2009. By 2011, Dubai had participated in all major international assessments as the second 
round of TIMSS in Dubai was conducted simultaneously with the Progress in International Reading 
Literacy (PIRLS) in that year. 

Over time, not only has education grown by number in Dubai but there has additionally been 
evidence of significant improvement in quality. This has been observed at a local level as well 
as through international comparative studies of educational systems1. Dubai’s second participation 
in PISA provides an opportunity to explore the progress that has been made between 2009 and 
2012. This report highlights major findings from this critical source of internationally benchmarked 
evidence on the skill levels exhibited by 15 year-old students in Dubai. 

In addition to providing us with data on student achievement against international benchmarks, 
assessments such as PISA also provide us with insights into student attitude and wellbeing. In PISA 
2012, 85% of Dubai’s students reported that they are happy at their schools. This was above the 
OECD average of happiness at school, which was 80%. This is reassuring, and proves we should 
continue working with our schools to maintain environments that inspire our students’ minds and 
nurture them as happy and active members of the community.

1- For more information, see the DSIB Annual Report 2013 (KHDA 2013) and the Dubai TIMSS and PIRLS 2011 Report (KHDA 2012).
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The Programme for International Student 
Assessment (PISA)

PISA is an international study that offers insights to all stakeholders in education by assessing the 
skills of 15-year-old students in three key areas of reading, mathematics and science. This is an 
important age because it represents the end of compulsory education in many countries across the 
world. By age 15, functional literacy, or students’ ability to generalise from what they have learned, 
is a crucial skill that is as important (if not more) so than traditional literacy.

PISA is conducted every three years, with each round adopting a major focus on one set of skills. 
The focal area of each study is usually investigated in greater depth with general achievement 
assessed in the other domains. The first PISA survey was conducted in 2000 with a major focus on 
the reading domain. This was followed by a focus on mathematics in PISA 2003 while the 2006 
round emphasised science. By 2009, all domains had been examined as focal areas with PISA 2009 
the first to measure detailed trends in reading achievement. The 2012 round of PISA returns to 
mathematics, nine years after the initial study which focused on the same domain.

The PISA study takes a broad approach to measuring knowledge, skills and attitudes with a focus 
on the use of knowledge in tasks and challenges that are likely to be encountered in home and 
work life outside school. Whilst student knowledge is assessed in PISA, the ability to apply that 
knowledge to real world issues and to reflect on acquired knowledge is essential to the aim of the 
assessment. PISA thus measures the extent to which 15 year old students can think, reason, deduce 
and hypothesise to enable them to make effective use of the reading, mathematical and scientific 
knowledge that they have acquired throughout their schooling and learning experiences. 

In addition to the large number of countries that participate in PISA, the study’s significance can be 
seen in the type of skills that are assessed in each of mathematics, reading and science.

The Mathematics domain

The assessment of mathematics in the PISA 2012 is based on a definition of mathematical literacy 
that combines content knowledge with an understanding of processes required in different 
areas within mathematics. The PISA framework emphasises the wide recognition of the need 
to identify such a set of general mathematical capabilities, to complement the role of specific 
content knowledge in mathematics learning. In this framework, mathematics proficiency means 
the capacity of individuals to formulate, employ and interpret mathematics in a variety of contexts. 
Individuals are not considered either to possess or lack mathematical literacy. Instead, mathematical 
literacy is considered to be a continuum along which individuals develop the capacity to reason 
mathematically and use mathematical concepts, procedures, facts and tools to describe, explain 
and predict phenomena. Therefore, in addition to evaluating content knowledge and mathematical 
processes, PISA collects information on interest in mathematics and its application in numerous 
contexts.
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Mathematical processes 

The assessment of mathematical processes examines students’ proficiency in, formulating 
situations mathematically; employing mathematical concepts, facts, procedures, and reasoning; and 
interpreting, applying and evaluating mathematical outcomes. In order to apply mathematics to 
problems and situations, students require competencies in all three of these processes.

Mathematical content knowledge

Test items for PISA 2012 were focused into four categories that characterise the range of mathematical 
content essential to the mathematics discipline. These categories were: change and relationships, 
space and shape, quantity and uncertainty and data. 

Mathematical contexts

In the knowledge economy that drives growth in the 21st century, the use of mathematics is not 
restricted to specific disciplines or fields. PISA 2012 utilises a wide variety of contexts to determine 
what students can do with what they know. The following four context categories were defined to 
explore mathematical skills and interest: personal, occupational, societal; and scientific contexts. 

The Reading domain

In PISA 2009, the framework for reading was expanded from the initial concept to include motivational 
and behavioural characteristics alongside cognitive measures. This has been maintained in PISA 
2012 where the definition of reading literacy focuses on understanding, using, reflecting on and 
engaging with written texts. This occurs for individual and collective purposes to achieve one’s 
goals, develop one’s knowledge and potential, and effectively participate in society.

The Science domain

Similarly, the science framework remains unchanged from PISA 2006 when it was the focal domain.  
The competencies for the PISA 2012 science assessment focus on how well the students are able to 
identify scientific issues, explain phenomena scientifically, and use scientific evidence. 

The Problem-solving domain

Another distinct trait of PISA is its problem-solving domain which examines 15-year-olds’ capacities 
to deal with events that are out of the ordinary. This domain is based on thinking to understand 
and resolve problem situations where methods of solution are not immediately obvious. The PISA  
2012 framework underscores this skill, together with an individual’s willingness to participate in 
such situations, in order to achieve one’s potential as a constructive member of society. Like the 
other domains, the assessment of expert knowledge is not the intent. However, it is important 
to observe whether or not students can bring together the knowledge they have acquired in an 
indirect context.
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Achievement scale and  proficiency levels2 in PISA

PISA domains are scaled to have an average of 500 across OECD countries and a standard deviation 
of 100. As a result, most scores are expected to lie between 300 and 700 points. In addition 
to measures of average achievement, data from PISA are also described in terms of proficiency 
levels that outline the knowledge and skills that are expected of students by age 15. There are six 
proficiency levels (Level 1 to Level 6) for mathematics and science in PISA 2012 while the reading 
domain has 7 proficiency levels with the additional level used to describe students who would have 
previously been rated as “below Level 1”. 

The Importance of Participating in PISA

Since it began, PISA has yielded findings that have grown to underpin modern understanding in 
education policy and programme design.  By using information collected at the same time for students 
at the same age across the world, PISA has been used to both monitor progress and identify the 
factors that contribute to it.

The value of PISA lies beyond the mere assessment of student proficiency as it additionally collects 
valuable background information. Every participating student completes an anonymous background 
questionnaire alongside the assessment, providing information on their home environment, their 
attitudes towards learning and various aspects related to their education experience. Analysis of these 
data provides insight into the factors that might influence the development of skills and attitudes 
at home and school. Coupled with proficiency data, it can be used by policy makers to establish 
benchmarks for educational improvement as well as determine the impact of major initiatives or 
policies. This is the main reason why it has become the primary instrument for evaluating relative 
strengths and weaknesses of education systems.

PISA has relevance for lifelong learning as it assesses skills in the application of knowledge that 
are important in all walks of life. Furthermore, PISA has been shown to be a significant indicator 
of students’ likelihoods to continue on to post-secondary education. Evidence from recent studies, 
in countries such as Australia, Canada and Denmark, finds a strong relationship between reading 
in PISA 2000 at age 15 and the probability that a student completes high school and continues 
to post-secondary studies by age 19. Other similar studies have mapped these outcomes to the 
developmental impact they have on an entire economy’s growth as a result.

PISA 2012 in Dubai and around the World

PISA is the most comprehensive international programme to assess student performance and to collect 
data that can help explain differences in students’ performance at the latest point in their educational 
journeys. 65 countries and economies including all  OECD countries took part in PISA 2012. 

2- Refer to the Appendix for full descriptions of the proficiency levels for all domains
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Table 1: Countries and economies that participated in PISA 2012

OECD countries Partner countries and economies in PISA 2012

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

Dubai’s participated in PISA 2012 within the UAE’s sample. Participation in PISA reflected the diverse 
mix of schools forming Dubai’s educational system. Following stratified random sampling across the 
Emirate, 4974 students were selected across the schools shown in Figure 1. Unlike other participants 
in international assessments, Dubai chose to include all eligible schools in PISA 2012, as had been 
the case with TIMSS and PIRLS 2011. Eligible schools are those that offer education to students at 
age 15 and where the language of instruction is either English or Arabic. By involving the greatest 
possible number of schools, the Emirate ensures representative information is gained from its 
participation. In addition, this allows the majority of schools in Dubai to benchmark their students’ 
proficiency as well as the factors associated with improving learning outcomes.



DUBAI 
PISA 2013 Report

DUBAI 
PISA 2012 Report 18

Figure 1: PISA 2012 in Dubai
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As an assessment of skills at age 15, PISA does not sample students from a specific grade level. 
Therefore, it is expected that a comparison of participating countries will display a distribution 
of students across multiple grades. The variety of schools in Dubai results in this variation being 
observed within the Emirate as shown by Figure 2. By the age of 15, depending on school starting 
age and grade repetition policies, students in Dubai will reach different levels. 

Figure 2: Grade Distribution of PISA 2012 Sample in Dubai
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Mathematics proficiency
Overall achievement

Multiple mathematical skills were assessed in the PISA 2012 survey. These were categorised as 
measuring students’ proficiency in mathematical processes in addition to their mathematical content 
knowledge. Analysis of achievement in overall mathematics across all participants shows the top 
five ranking economies in 2012 were Shanghai-China (613), Singapore (573), Hong Kong-China 
(561), Chinese Taipei (560) and Korea (554). A global comparison of average skills in Mathematics 
amongst some of the participating countries and economies is shown in Figure 3. 

Dubai mean score of 464 was 36 points below the OECD scaled average of 500, it was found to 
be higher than the mean result in  Arab participants Jordan (386) and Qatar (376).  Only 24 of all 
economies participating in PISA 2012 exceeded the OECD scaled average.

Figure 3: A Global comparison of Mathematical skills – PISA 2012
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Trends in Mathematics achievement

The high degrees of validity and reliability, in addition to linked questions across rounds, allow PISA 
to be used as a means of assessing progress in education systems as a whole. Following Dubai’s 
initial participation in 2009, PISA 2012 forms the first reference point for the measurement of 
trends in skills amongst 15-year-old students in the Emirate. In PISA 2009, the average achievement 
in mathematics was found to be 453. Analysis of PISA 2012 results shows mean proficiency in 
mathematics to have risen by 11 points to 464.  This upward trend in Mathematics performance was 
not observed across all countries and economies that participated in PISA 2012. A number of high 
achieving participants witnessed reversions such as Australia and Finland where the 2012 results 
were observed to be 10 and 22 points lower respectively.  Figure 4 compares skills in Mathematics 
for a range of participants in the last two PISA rounds. 

Figure 4: Global trends in Mathematics performance
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While the OECD scale is designed to measure trends, a simple change in a country or region’s mean 
result does not necessarily mean that its 15-year-old population has developed additional skill. Over 
a three year period, countries can undergo demographic changes. This is especially likely to be true 
in place like Dubai where a large expatriate community resides given the dynamic nature of such 
regions. In order to identify real improvement in students’ readiness for life as measured by their 
skill level at age 15, further analysis controlling for these demographic changes is required. Progress 
can therefore only be accurately measured when shifts that are unrelated to the education system 
are accounted for. This is known as robust measurement of trends in student achievement.

In contrast to the simple observed measures presented in Figure 4, which are influenced by changes in 
the composition of the student population between assessments, Table 2 shows the robust trend in Dubai. 
Interestingly, it shows a statistically significant improvement of 10 points which suggests that in 2012, 15-year-
olds in Dubai were better able to use the knowledge they had acquired than students of a similar age in 2009. 
This result holds even after accounting for the differences in backgrounds between those two groups.



DUBAI 
PISA 2013 Report

DUBAI 
PISA 2012 Report 24

Table 2: Robust trends in 15-year-olds’ skills in Dubai

PISA 2009 to PISA 2012 Observed change
Robust change controlling for 
demographic changes

Mathematics mean score 11.21 9.79

Standard error on mathematics 
mean

(1.56) (1.65)

Achievement in mathematics subscales
Mathematical processes subscales

Three process subscales summarise the range of mathematical skills that students need in various 
settings. The mathematical process subscales thus assess students’ capacities to formulate situations 
mathematically, employ mathematical concepts, and interpret, apply and evaluate mathematical 
outcomes. 

In general, students in high achieving countries were found to be most proficient in the Formulating 
subscale. This signifies elevated skills in recognising and identifying opportunities to use mathematics 
and the associated mathematical structures required to solve a problem. As Figure 5 shows, the 
opposite pattern was found in Dubai where the Formulating subscale mean was lower than overall 
Mathematics performance. Contrasting this result to other subscales suggests that setting up 
problems in a mathematical form was more challenging for the Emirate’s 15-year-olds compared to 
performing computations in the Employing subscale or reflecting upon mathematical solutions in 
the Interpreting subscale. No statistically significant difference was found between the latter two 
domains in Dubai. 

On an international level, it is interesting to note that students in high achieving economies like 
Shanghai, Singapore, Hong Kong and Korea had relatively lower skills on the Interpreting subscale 
compared to their proficiency on the Formulating subscale. While their interpretive capacity is 
still the highest amongst all participants, the phenomenon points to a greater focus within these 
systems on mathematical form and structure. On the other hand, the data shows the opposite 
pattern in countries such as Finland, Australia, Germany and Canada where 15-year-old students 
appear to have relatively greater skills in interpreting real world mathematical problems when 
compared to formative ability. 
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Figure 5: Differences between process skills and overall mathematical proficiency
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Mathematical content subscales

In addition to mathematical processes, students by age 15 are expected to have developed an 
understanding of mathematical phenomena that motivate specific mathematical concepts and 
procedures found in areas like Algebra, Geometry and Probability. Four of these content subscales 
are measured in PISA including change and relationships, space and shape, quantity, and uncertainty 
and data. 

Students in Dubai performed best in the Change and Relationships content subscale with an average 
score of 470, a pattern also observed amongst students in countries with high average achievement. 
Participants with comparable rankings to Dubai on the overall mathematics scale tended to display 
lower skill levels in this subscale. On the other hand, at age 15, students in Dubai appeared to have 
weaker skills in the Space and Shape content subscale as shown in Figure 6. This is consistent with 
the findings from TIMSS 2011 where students in both Grade 4 and Grade 8 in Dubai were found to 
have the lowest mathematical achievement in the Geometry domain. While Geometry is essential 
to the Space and Shape subscale in PISA, it exceeds traditional geometry in content, meaning and 
method. Here this content subscale draws on elements of other mathematical areas such as spatial 
visualisation, measurement and algebra. At 456 points, skills in this subscale in Dubai were 8 points 
lower than overall mathematical capacity. No statistically significant difference could be found 
between the other two content domains and overall mathematics, suggesting relative balance in 
those skills.  
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Figure 6: Differences between content skills and overall mathematical proficiency 
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Reading proficiency

Overall achievement

Understanding, using, reflecting on, and engaging with written texts underpin reading assessment 
in PISA. In 2012, countries where students exhibited advanced skills in mathematics were found to 
be also those where proficiency in reading was elevated. Four of the top five ranking economies in 
reading in the most current round occupied similar positions in mathematics.
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Figure 7: Global reading skills - PISA 2012
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Trends in Reading Achievement

Mean reading skills in Dubai were measured to be 468 on the PISA 2012 scale. This compares 
favourably to the skill level measured in the Emirate’s first participation in PISA three years prior 
where reading was the focal domain. A statistically significant nine point difference was observed 
between the two time periods. As Figure 8 shows, this result was robust to a range of demographic 
changes in the Emirate’s 15-year-old students since that time. This is an important result given the 
aforementioned value of functional reading skills for an individual and a society’s future. 

Figure 8: Trends in reading skills amongst Dubai’s 15-year-olds
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Science proficiency
Overall achievement

Science in PISA is assessed by examining students’ scientific knowledge as well as their understanding 
of the characteristic features of science, technology and how they shape our environments. Although 
it was not the focal domain, it is possible to determine average skill levels in overall science for all 
participants in PISA 2012. A similar group of economies rank at the top of the global scale in science 
as witnessed in the other domains. Figure 9 shows that the highest measure of scientific skills 
amongst 15-year-olds in this round was found in Shanghai-China (580), Hong Kong-China, (555), 
Singapore (551), Japan (547) and Finland (545). 

Figure 9: Global scientific skills - PISA 2012
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Trends in Science achievement

While students in Finland showed high skill levels in Science, the 2012 levels were found to be 
significantly lower than that observed in PISA 2009, with a greater reversion when compared to 
PISA 2006 when science had been the focal domain. The challenge of raising scientific proficiency 
was common to education systems at various points of the achievement scale. Less than 40% of 
participants for whom trends could be measured, displayed higher scores in science over time. After 
controlling for demographic changes, this was true in only 19 of 65 economies. 
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At an observed level, Figure 10 shows average scientific skills for 15-year-olds in Dubai increased 
by 8 points in PISA 2012 from 466 in PISA 2009. In line with the robust trend in other domains, the 
improvement controlling for compositional factors outside the education system was also found to 
be statistically significant. 

Figure 10: Trends in scientific skills amongst Dubai’s 15-year-olds
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The analysis shows that in 2012, 15-year-olds in Dubai have a greater grasp on how to use the 
knowledge they acquired compared to skills possessed by similarly-aged students in 2009. This was 
true in each of Mathematics, Reading and Science although the robust trend was highest in the first 
of those domains. 

Problem Solving skills
In 2012, the OECD reintroduced problem solving into PISA after it had been part of PISA 2003. In 
this round however, technological advances meant that these skills could be assessed through 
computer-based means. This is the first time that interactive problem solving has been included in a 
large-scale international survey. Problem solving was assessed for all students in Dubai in PISA 2012.

Problem-solving competency was defined as an individual’s capacity to cognitively process, 
understand and resolve problem situations where a method of solution is not immediately obvious. 
Problems assessing student skills were designed so as not to require expert knowledge for their 
solution, focusing instead on novel problems based on practicality and authenticity.



DUBAI 
PISA 2013 Report

DUBAI 
PISA 2012 Report 30

Of the 65 participants in PISA 2012, 45 undertook the problem-solving component. In Dubai, 
15-year-olds’ problem solving skills were found to be similar to those observed in other regional 
participants such as Turkey. However, skills in this domain were identified as comparatively lower in 
Dubai than proficiency in Mathematics, Science or Reading as measured by PISA. As the next section 
shows, greater variation in students’ problem solving skills was found relative to other domains.

Figure 11: Global Problem Solving Skills – PISA 2012
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Variation in Proficiency Level Attainment

To enable educators to use results from PISA better, proficiency levels have been generated based 
on the cognitive demands of tasks in the assessment. Based on results from PISA 2012, the skill 
level of the average student in Dubai falls within Level 2 proficiency in all three PISA discipline-
related domains as well as in problem solving. As outlined in the analysis of mean achievement, 
this is below the OECD average which corresponds to proficiency Level 3. 

At Level 2 in mathematics, where the skill levels of the average student in Dubai can be situated, 
students can interpret and recognise situations in contexts that require no more than direct inference. 
In reading, this skill level describes students who can recognise the main idea in a text, understand 
relationships, or construe meaning within limited part of the text where the reader must make 
low level inferences. In the science domain, a student at Level 2 proficiency is described as having 
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adequate scientific knowledge to provide possible explanations in familiar contexts or to draw 
conclusions based on simple investigations. Level 2 in problem solving corresponds to 15-year olds 
partially able to describe the logic governing an unfamiliar system after observing its behaviour in 
an animation.  Here the individual may be expected to provide a partial solution to a problem but 
does not evaluate multiple options to determine the best choice. The range of knowledge and skills 
needed at each level is summarised in the appendix.

In the context of Dubai’s diverse education system, the average achievement of 15-year-olds could 
be considered a statistical description rather than a true representation of skills amongst the student 
population at that age. While the average level is informative, it is more important to consider the 
variation in outcomes throughout the Emirate. Figure 12 highlights the distribution of students 
in Dubai across the proficiency levels in Mathematics, Reading and Science. While a substantial 
proportion of students in Dubai are at Level 2 or below in each domain, there are yet those whose 
skill levels meet and even exceed the OECD recommended Level 3. In mathematics, 41% of students 
were at this level or above while this applied to as many as 48% of students in reading and 46% 
in science. A wider distribution was found in problem solving as 18% of students are in the lowest 
proficiency level while the skills of 8% of 15-year-olds place them in Level 5 or above.

Figure 12: PISA 2012 Proficiency Levels
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In the highest achieving education systems, less than 1 in 10 students are at a critically low level 
of skills as shown in Figure 13. More than half of all students in Shanghai for example display skill 
levels at Level 5 or above. Approximately 1 in every 14 students in Dubai was found to be at that 
level, a proportion that compares favourably to systems with similar mean scores.

Figure 13: Global comparisons in mathematics proficiency levels
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School type and curricula 
International assessments such as PISA represent the only form of summative performance 
assessment common to the majority of students in Dubai. As such, they are able to provide a unified 
measure of students’ skills at the same age across different curricula on offer in Dubai’s schools. 
One of the unique features of the education system in Dubai is the concentration of students at all 
levels in private schooling. This section investigates student achievement in PISA 2012 according to 
school type and curricula. It is important to note that the results of this section do not conclusively 
represent varying degrees of effectiveness amongst curricula in Dubai. Schools operating in Dubai 
cater for students from a range of nationalities and educational backgrounds. The findings from PISA 
2012 are reflective of the current state of skills in these schools.

Analysis of PISA 2012 results by sector in Dubai shows that at age 15 students in private schools 
are significantly more proficient than their counterparts in public schools. The difference between 
average achievement results in the two sectors was found to be at least 86 points in all four 
domains presented in Figure 14.

Figure 14: Skills by School Sector in Dubai
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Further analysis of the observed difference in average results across sectors revealed that the 
gap in achievement between students in public and private schools expands at higher levels of 
achievement. At the lowest end of the achievement scale, the average public-private differential 
was found to be approximately 55 points. However, for students who were relatively in the top 5% 
of their sector, the average public-private differential was in excess of 110 points. Thus the observed 
difference in average results is largely driven by the substantially higher results exhibited by the top 
half of results in private schools.
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Figure 15 shows that  students in International Baccalaureate (IB) schools demonstrated the 
highest achievement in PISA 2012. At these schools, students on average scored 517 points in the 
Mathematics domain. This is higher than the historical OECD scaled average and the average of 
all OECD countries participating in PISA 2012.  In statistical terms, their result was not significantly 
different from students in UK schools in Mathematics and Science. Similar results were seen across 
all domains including the assessment of Problem Solving. The skill levels of students attending UK 
schools were also found to exceed 500 in all domains.

There are a number of notable differences in achievement. Students in private schools offering the 
Philippines curriculum show significantly higher skills in Problem Solving. Their results surpass the 
OECD scaled average and are second highest compared to their peers at any other school type in 
Dubai. The average scores on all domains were higher for those students attending Private MOE 
schools compared to students attending Public MOE schools in Dubai, although proficiency was 
visibly lower in problem solving where the measured gap was smallest. 

Figure 15: Skills by School Curriculum in Dubai
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Distribution of Proficiency levels across curricula
In curricula where average achievement on PISA 2012 was found to be high, the distribution of 
student achievement was also found to be favourable as relatively fewer students were at lower 
proficiency levels compared to other curricula. For example, in IB and UK schools, only 9% and 11% 
of students respectively display critically low skills equivalent to Level 1 or below. Across all private 
schools except Private MoE schools and Pakistani schools, no more than 1 in 12 students failed to 
achieve Level 1. In private MOE schools 23% of students are at this level while the proportion is as 
high as 36% for students in public schools and 69% for those in Pakistani schools. At this critically 
low level of skills, students are at significant risk of failing to complete secondary education with 
sufficient skills to undertake further study or enter gainful employment.

It is informative to examine higher benchmarks such as the PISA Level 3 which is generally considered 
commensurate with future success in a knowledge economy. Proficiency at this level was also found 
to be correlated to average achievement within the domain where 66% of IB students are at this 
level or above, compared to 61% in UK curriculum schools, 53% in Indian curriculum schools and 
45% in US curriculum schools. The greatest proportion of high achievers in PISA was found in IB and 
UK schools, where this comprised of 13% of 15-year-olds on average. 
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Figure 16a: Distribution across mathematical proficiency levels in Dubai’s schools 
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Relative proficiencies in other domains were found to have generally similar distribution shown by 
Figures 16b and 16c. However, notable differences include a lower proportion of high achievers. This 
was also comparatively lower in Science although the reduction was smaller than that observed in 
Reading. The gap in the proportion of highly proficient students at IB and UK compared to Indian and 
US schools is reduced in Science. This was driven by a lower proportion of students at Level 5 and 
above in Science in the former two types of schools while this remained largely similar for students 
at Indian and UK schools.
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Figure 16b: Distribution across reading proficiency levels in Dubai’s schools 
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Figure 16c: Distribution across scientific proficiency levels in Dubai’s schools 
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While achievement patterns in the academic domains were mostly equivalent across the academic 
domains of PISA 2012 as noted above, Figure 16d shows a central difference in problem solving 
skills. Analysis of this important domain shows that students attending schools where achievement 
was high on average in the academic domains generally had significantly higher skills in problem 
solving. For example, students in IB schools had an 18% higher probability of being in Level 5 or 
above in problem solving  than in mathematics, reading or science. The proportion of students at 
or above Level 5 in problem solving at IB schools was more than twice the OECD average. This was 
also significantly higher in Philippine schools were students were 11% more likely to be highly 
proficient in problem solving compared to academic domains. The distribution across problem 
solving proficiency levels at UK schools followed by US schools displayed a similar pattern though 
the differential compared to academic domains was smaller.

By contrast, students at Private MoE schools were at least 5 percentage points more likely to be 
below Level 3 in problem solving compared to mathematics, reading or science. No significant 
difference was found for students in Pakistani schools while students in Public MoE schools had a 
higher likelihood of being in the lowest proficiency levels in problem solving compared to Reading 
or Science.
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Figure 16d: Distribution across problem solving proficiency levels in Dubai’s schools
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Trends by curriculum groups
Robust trends in mean scores by curriculum

Examination of the robust trends in mathematical proficiency across different curricula in Dubai 
shows that average achievement in four of the eight curricula assessed in PISA was higher in 2012 
than it was in 2009. Results were found to have declined in one curriculum and were not statistically 
different in 2012 compared to 2009 in the others.

The robust trend shown in Figure 17a was found to be highest in Private MoE schools where average 
achievement after controlling for background rose by 19 points. However, this improvement is 
measured against a low level of skills exhibited by Private MoE students in 2009 with proficiency 
third lowest of all curriculum types. Statistically significant rises of 11 and 9 points were found in 
US and UK schools respectively. This is particularly notable for students in  UK schools as their peers 
had already attained the OECD average three years prior. Estimated improvements in skills amongst 
students at Philippine and Pakistani schools, as well as a slight reversion for students at Indian 
schools, were not found to be statistically significant. Finally, 15-year-old students at Public MoE 
schools displayed mathematical skills that were measured to be 9 points higher than comparable 
peers in 2009. 

Figure 17a: Robust trends for mathematics across different curricula
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Controlling for changes in student composition within each curriculum, robust trends for the 
three achievement domains across different curricula can be seen in the sections of Figure 17a. 
Interestingly, Figure 17b shows students at only two types of schools showed significant differences 
in Reading skills compared to similar students in PISA 2009.  In only one of those was improvement 
detected. Private MoE, students had shown higher proficiency over time while a negative result 
similar to mathematics was noted for students at IB schools. Although Public MoE, US and UK 
schools had all shown positive trends in mathematics that were statistically significant and robust 
to student background variables, no significant trend could be found in Reading at age 15. 

Figure 17b: Robust trends for Reading across different curricula

2

25

3

7

-24

-2

-11

5

-30 -20 -10 0 10 20 30

Indian

Private - MOE

UK

US

 IB

Pakistani

Philippine

Public - MOE

Reading - Robust Time Differential (2012-2009)

In Science, the results of students at  US schools and Private MoE schools suggest positive trends 
in line with patterns observed in Mathematics. Students in Private MoE schools showed mean 
results that were 12 points higher in 2012 on average after controlling for a range of demographic 
characteristics. Similarly, Figure 17c shows those at US schools achieved 13 points higher than 
similar students at the same type of school in 2009 in science. Proficiency in science was also seen 
to have declined amongst students attending IB schools by a magnitude similar to that observed in 
mathematics and reading. 
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Figure 17c: Robust trends for Science across different curricula
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Analysis by curriculum shows that students’ scores declined amongst those attending IB schools, 
while they were found to have risen on average in Private MoE schools with some variation 
between domains. In addition, progress appeared to be comparatively more challenging in reading 
and science compared to mathematics.
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Gender differentials in the international context 
The skill levels of 15-year-old males and females in Dubai were found to be in line with global patterns 
measured by PISA in Mathematics. The mean score for overall mathematics achievement exhibited 
by 15-year old boys in Dubai was 9 points higher than the average for girls. As Figure 18 shows, a 
differential of 11 points was identified across OECD countries on average while opposite patterns 
emerge in the data for other Arab participants where females outperformed equivalent aged males.  
In Jordan and Qatar, female 15-year-olds achieved respectively, 16 and 21 points higher on average  
than boys in Mathematics. 

Figure 18: Gender differences in mathematical skills – PISA 2012
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Gender Differentials in Dubai 

Mathematics was found to be the only domain in which boys outperformed girls in Dubai. Achievement 
data by gender in all domains in Dubai are presented in Figure 19. In Reading, students in Dubai 
displayed results that were consistent with those found across most PISA participants although the 
magnitude of the differential was larger in the Emirate. Female students were found to achieve a 
statistically significant 48 points higher than boys in the Reading domain compared to an average 
of 39 points in economies and countries that took part in PISA 2012. 

In the Science domain, gender patterns in achievement contrasted those observed in other PISA 
2012 participants. An average of only one point separated male and female achievement in Science 
in OECD countries and no statistically significant difference was found when all participants were 
considered. However in Dubai, 15-year-old females outperform their male counterparts by 14 points 
in Science. This complements earlier findings in TIMSS 2011 at Grade 8 providing further evidence 
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of lower scientific proficiency amongst male students at higher grade levels as this pattern was not 
observed in the Grade 4 results in TIMSS.

Problem solving skills by gender in Dubai were also unlike results seen elsewhere in the most 
recent round of PISA. An average differential of 8 points in favour of male students was found across 
the 65 PISA 2012 participants. In contrast, results in Dubai showed average female problem solving 
skills were 13 points higher than their male colleagues. 

Figure 19: Skills by Gender at Age 15 in Dubai - PISA 2012
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Exploring the variation in outcomes amongst males and females to better understand the nature of 
gender differentials is also important. Figure 20 shows the proficiency level distribution of 15-year-
old males and females in Dubai in all major domains from PISA 2012. It reveals important insights 
about the average outcomes shown in Figure 19. In Mathematics the proportion of males who are 
at the lowest proficiency level is only slightly higher than the equivalent proportion of females. 
Although males were more likely to be in the bottom proficiency level, the upper end of the 
proficiency scale shows they were also more likely to be high achievers. Over 24% of males are 
at Level 4 proficiency or higher while this is true of only 17% of females. Coupled with similar 
evidence from TIMSS, this result suggests that across various grade levels, females are more likely to 
achieve in the middle of the distribution in mathematics while male achievement in this domain is 
more polarised. This distribution is what resulted in the overall average amongst 15-year-old males 
in Dubai exceeding that of their female counterparts. 

A different distribution altogether was found in Reading where males are twice as likely as females 
to be in the critically low proficiency level. Although males are slightly more likely to be high 
achievers in this domain, the 10% of them at the lowest end of the achievement distribution result 
in an average that is significantly lower than female students at a similar age in Dubai.
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Figure 20: Proficiency Levels by Gender in Dubai - PISA 2012

13 14
5

10
4

16 14
22

21 18

17

21

13

20
20

17

27
22

29

25

26

25
23

20

22

22 28
23

31

24

22 19

12

15
16 15

19

12

13 14

4 7 4 5 6
3

6 6
1 2 1 1 1 2 2

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Female Male Female Male Female Male Female Male

Mathematics Reading Science Problem Solving

Pr
op

or
ti

on
 o

f 
st

ud
en

ts
 a

t 
ea

ch
 le

ve
l

Below Level 1 Level 1 Level 2 Level 3 Level 4 Level 5 Level 6

Attainment of proficiency levels in Science reflects an ongoing concern noted in results from TIMSS 
2011. Over 16% of males are Below Level 1 while this represents only 4% of female students. 
However as is the case in Reading, there remains a substantial proportion of over 26% of females 
who are at Level 4 or above. In contrast, this does not exceed 15% of males at the same age, 
leading to the observed differential in favour of females as noted above. 

Finally in problem solving, a similar proportion of males and females were found at Level 4 and above 
but the overall differential appears to be driven by low problem solving proficiency amongst some 
males. Nearly 22% of all 15-year-old male students were not able to meet Level 1 competencies in 
contrast to only 14% of females.

Gender differentials across schools in Dubai 
The gender differential in achievement varied between different school curricula in Dubai as shown 
in Figure 21. In general, females outperformed males in Reading at every type of school in Dubai 
though this differential ranged from 32 points in UK schools to 91 points in Public MoE schools. 
Another widespread pattern was also observed in Science where females showed higher scientific 
skills than males. However these differences were not statistically significant in UK schools and 
Private MoE schools. Higher average scores amongst females in problem solving were only observed 
in Philippine schools and UK schools. Both of these measured differences were not found to be 
statistically different from zero which reflects variation in performance by gender within these curricula. 
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In the focal domain of mathematics in PISA 2012, two gender stories appear to emerge from 
analysing results by curriculum. The overall average of males in Dubai is therefore affected by two 
competing patterns in gender differentials that vary by type of school in Dubai. Male students at 4 of 
the 8 curricula participating in PISA achieved higher results than females on average. The opposite 
was found in Pakistani and Public MoE schools where achievement had been low on average. 

Figure 21: Gender Differentials by Curriculum at Age 15 in Dubai - PISA 2012
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Within the mathematics domain, results show that females outperform males in the “Uncertainty and 
Data” content subscale amongst students in the four types of schools in Dubai where achievement 
was highest. On the other hand, the opposite result was found in schools implementing the MoE 
curriculum as well as Pakistani schools. Proficiency in the “Space and Shape” subscale was also 
higher amongst females in curricula where high achievement was found. Results varied in either 
direction in all other content and process subscales.
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Performance of Emirati students3

Monitoring the performance of Emirati students has always been a high priority. For instance, through 
school inspections, KHDA collects data on the quality of education which private schools provide for 
their Emirati students. In addition, KHDA utilises international assessments results to compare the 
performance of Emirati students against their peers, locally and internationally. In TIMSS and PIRLS 
2011, KHDA reported for the first time on the achievements of Emirati students using international 
assessments results. This included adding a nationality variable in the student survey. Following the 
same approach, this section explores the performance of 15-year-old Emirati students who took 
part in PISA 2012, comparing their achievements with their peers. Results in this section form the 
baseline to measure performance of Emirati students in future cycles of PISA.

Figure 22: The performance of Emirati students in comparison to their peers
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In PISA 2012, Emirati students performed better in science than in the other domains. Their problem 
solving skills were relatively lower than their skills in the academic domains. The performance of 
15-year-old Emirati students was significantly lower than the performance of their counterparts in all 
domains. In that regard, the gap between their performances was slightly larger in science. Although, 
results indicate that Emirati students’ skills are lower than their counterparts, results of PISA 2012 
also showed that 5% of 15-year-old Emirati students who sat for this assessment performed at Level 
4 or higher in all the domains. These high performing Emirati students demonstrate an accurate 
understanding of complex texts with unfamiliar content, and are able to construct and communicate 

3- For more information about the performance of Emirati students, refer to the “In Search of Good Education” reports in KHDA’s website. 
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arguments based on their interpretations and actions. They are also able reflect on scientific facts 
and observations and communicate decisions using scientific knowledge and evidence.

Figure 23 demonstrates that significant variation in achievement exists within the group of  Emirati 
students as female Emiratis outperform male Emiratis at age 15 by up to 73 points in Reading. 
This is a substantial difference that exceeds an entire proficiency level on the PISA achievement 
scale. Interestingly however, the difference between Emirati males and females was not statistically 
significant in mathematics. An opposite pattern was found amongst Non-Emirati students.

Figure 23: Gender differentials at Age 15 in Dubai by Nationality - PISA 2012
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Finally, the results presented in Figure 24 show the difference between Non-Emirati students’ and 
Emirati students’ achievement across the four main curricula that Emirati students are most likely 
to encounter in Dubai at age 15. An important outcome can be seen in the problem solving domain 
where no significant difference was found between Emiratis and Non-Emiratis in Public MoE schools. 
However, in all other domains and all types of schools for which data is available, Emiratis appeared 
to underperform by 20 to 65 points depending on the particular skill and curriculum. Differentials 
at UK and US schools tended to be smaller in mathematics compared to other domains though this 
was reversed in Private MoE schools. Emiratis appeared to have the lowest relative proficiency in 
Reading compared to Non-Emiratis in schools teaching the same curriculum.

Figure 24: Emirati and Non-Emirati Students within Schools providing different Curricula in 
Dubai - PISA 2012
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Achievement by school inspection rating
Dubai School Inspection Bureau (DSIB) at KHDA conducts regular school inspections in which it 
examines the quality of provision and outcomes in all aspects of schools’ work and provides an 
overall rating for the overall quality of school performance. One key outcome DSIB evaluates within 
its first Quality Indicator is the students’ attainment (achievement) in mathematics and science in 
addition to attainment in the students’ native language, which includes reading skills. A school, or 
an aspect within a school can receive a rating of Outstanding, Good, Acceptable or Unsatisfactory. 
Examining and analysing the high-quality “quantitative” international assessment data against the 
extensive “qualitative” data resulting from inspections is a very useful exercise. The purpose of it is to 
shed more light on particular features of different groups of schools and characteristics of particular 
groups of students. In this context, it is also essential to remember that DSIB inspections and PISA 
are two different forms of assessments, using different tools and frameworks and collecting sets of 
data that are not entirely similar in the nature of the resulting type of data.

This section investigates the relationship between outcomes measured by PISA 2012 and the DSIB 
school inspection ratings. For this purpose, the 2011/2012 inspection ratings for private schools are 
used as they resulted from school inspections which occurred in the months immediately preceding 
the PISA round in May 2012. It is important to note here that evaluating the quality of attainment and 
progress in school inspections relies on information about all students within a whole school or for a 
whole phase within a school, whereas PISA assesses only students at age 15. In addition, an overall 
inspection rating for the overall performance of a school reflects not only the outcomes for students 
in Reading, Mathematics and Science, but a combination of academic outcomes in 5 subjects, 
non-academic personal outcomes, as well as many aspects of school provision. Nevertheless, it 
is important to examine whether school quality in Dubai is related to student achievement on an 
international standardised assessment such as PISA.

The following table shows the four rating categories used by DSIB

Outstanding Exceptionally high quality of performance or practice

Good The expected level for every school in Dubai.

Acceptable
The minimum level of quality required for Dubai. All key aspects of 
performance and practice in every school should meet or exceed this level.

Unsatisfactory
Quality not at the level acceptable for schools in Dubai. Schools will be 
expected to take urgent measures to improve the quality of any aspect of 
their performance or practice that is judged at this level.

While average scores represent a useful tool that provides an overall evaluation of student 
achievement, the analysis of students’ achievement at the different 6 Proficiency Levels assists 
educators to gain a better understanding of the performance of different groups of students. Such 
analysis identifies the proportions of students that achieve each of the 6 proficiency levels across 
the four domains assessed by PISA 2012. This section explores how the distribution of student 
proficiency at schools in Dubai relates to their schools’ overall inspection ratings. 
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Average scores across all PISA domains in 2012

Students at schools with an outstanding rating demonstrated higher performance in PISA 2012. At 
these schools the average student results in Mathematics, Reading, Science and Problem Solving 
exceeded the OECD scaled average significantly, by almost half a standard deviation in all PISA 
domains. When analysed against the DSIB ratings for the overall performance of schools in 2012, 
students attending schools that received a rating of good were found to have met the OECD scaled 
average in all domains. By contrast, results amongst 15-year-old students attending schools that 
received unsatisfactory ratings were well below the OECD scaled average, for example by 127 points 
in Mathematics. This average reflects skills that only corresponds to Proficiency Level 1, the lowest 
level of proficiency in PISA. 

Figure 25 shows the average PISA scores of private schools in the four DSIB inspection rating categories 
given in 2011/2012. A positive correlation is apparent with significantly higher achievement levels 
in PISA associated with higher DSIB ratings. 

Figure 25: Mean achievement scores across school inspection ratings
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Mathematics achievement by inspection rating

Students at schools with an outstanding rating achieved an average result of 544 points, exceeding 
the OECD scaled average by 44 points, or almost half a standard deviation. In schools that received 
a rating of good, achievement was found to have met the OECD scaled average with an average 
score of 504 points. Average results amongst 15-year-old students in schools that received an 
unsatisfactory inspection ratings were 123 points on average lower than the OECD scaled average,
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Mathematics Proficiency: Distribution of students across the 6 
Proficiency Levels

PISA results suggest that not only do students in outstanding schools have higher average skills but 
there is also likely to be a greater proportion of students at these schools attaining higher proficiency 
levels. The analysis shows nearly 8 out of every 10 students aged 15 attending outstanding schools 
were at or above Level 3 in mathematics as shown in Figure 26.  Only 1% of students from these 
schools fell below Level 1 in this domain. In schools with a good DSIB inspection rating, the proportion 
of students whose skills corresponded to Level 3 or above was 61%.

In unsatisfactory and acceptable schools, the proportion of students in higher proficiency levels 
was significantly small. In fact, no students that attended unsatisfactory schools were found to 
have skills in the highest two proficiency levels and only 4% in the acceptable category attained 
Level 5. Moreover, both types of schools were characterized by large proportions of students whose 
proficiency levels in mathematics were very low. Amongst students attending unsatisfactory schools, 
43% of students failed to reach the lowest proficiency level (Level 1). Analysis of student proficiency 
amongst those in the acceptable category showed that a considerable proportion of students (13%) 
were below Level 1 and half the student population were at Levels 1 and 2.  However, on the 
positive side, 37% of students in acceptable schools attained Level 3 or above. 

Figure 26: Mathematics proficiency levels across school inspection overall ratings
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Reading achievement by inspection rating

Students in schools rated outstanding in 2011/2012 performed well above the international scaled 
average in reading in PISA 2012, with an average score of 539. This was the same for students in 
good schools whose score of 513 points was significantly higher than the OECD scaled average. 
The average for students in schools rated acceptable (460 points) was the closest to Dubai average 
(468). The greatest gap in achievement across all domains was found in Reading, with the gap in 
reading skills between outstanding and unsatisfactory schools being as wide as 170 points. 

Reading Proficiency: Distribution of students across the 6 
Proficiency Levels

Close to 80% of students that attended schools with an outstanding DSIB rating performed at or 
above Level 3 in reading in PISA 2012. Two thirds of the students in good schools achieved Level 3 
or higher. At the other end of the scale, a notable feature of the schools that were given an overall 
unsatisfactory rating by DSIB was the very small proportion of their students that manage to reach 
the higher proficiency levels: only 2% of students at these schools attained above Level 3. In 
addition, a significant proportion of their students (37%) were unable to reach Level 1 Proficiency, 
the lowest level on the scale. In acceptable schools, around 43% of the students achieved Level 3 
and above. However, the proficiency level of only 15% of students was above Level 3. 

Figure 27: Reading proficiency levels across school inspection overall ratings
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Science achievement by inspection rating

Science achievement did not display a different pattern from mathematics and reading where 
schools that received an outstanding rating performed at a particularly high level in comparison to 
international standards. Students at schools with an outstanding rating achieved the highest score 
in Science, with the average score of 551 in science exceeding achievement in both mathematics 
and reading. 

Science Proficiency: Distribution of students across Proficiency 
Levels

More than 80% of students in schools that received a DSIB overall rating of outstanding in 2011/2012 
were at Level 3 Proficiency or higher. In addition, 14% of their students achieved Levels 5 or 6 in 
reading. For schools that received a DSIB rating of good, 63% of their students achieved Level 3 or 
above, and 8% achieved Level 5 or above.

At the other end of the scale, schools that were rated by DSIB to be providing an unsatisfactory quality 
of education were characterized by big proportions of very low proficiency and a small proportion 
at the higher proficiency levels: the proficiency of 84% of students at schools that received a DSIB 
rating of unsatisfactory was below Level 3. In addition, out of the total population, a substantial 
proportion of students (29%) failed to attain Level 1 proficiency in science.

In schools with an acceptable DSIB inspection rating, 41% of students achieved Level 3 or above in 
science. Around half the students were at Levels 1 to 2. Only very few of their students were able 
to reach high levels, with not more than 3% of attaining Level 5 and none at Level 6 in PISA 2012.
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Figure 28: Science proficiency levels across school inspection overall ratings
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Problem Solving achievement by inspection rating

A similar relationship was found between students’ problem solving skills as measured by PISA and 
the DSIB school inspection rating. While problem solving skills in outstanding and good school, at 
age 15, were at equivalent levels in comparison to the rest of the  domains, this did not appear to 
be true for those rated unsatisfactory or acceptable. In the latter types of schools, there is a notable 
gap between overall Problem Solving proficiency and proficiency in mathematics and reading. 

Students at acceptable rated schools had a 15 point gap between their performance in problem 
solving compared to mathematics and a 25 point gap compared to Science. At unsatisfactory schools, 
students’ problem solving proficiency lags behind their mathematical proficiency by 18 points and 
their Science proficiency by 31 points. This means that in a significant proportion of schools, namely 
those rated by DSIB to be acceptable or unsatisfactory, developing Problem Solving skills is a key 
challenge.   

Problem Solving: Distribution of students across Proficiency Levels

The analysis by proficiency levels shows the extent of this underperformance as 48% of students 
attending unsatisfactory schools did not attain Level 1. In contrast, the skill levels of 79% of students 
in outstanding schools were found to be at or above Level 3. Of those students, nearly one-quarter 
achieved at or above Level 5 proficiency in problem solving. 
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Figure 29:  Problem Solving proficiency levels across school inspection overall ratings
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To sum up, although PISA is a cross-sectional study of student’s capacity to use the knowledge they 
have acquired, it appears to be highly correlated with overall school inspection ratings. Students 
attending schools that had higher inspection ratings were more likely to display not only higher 
average achievement but also a more favourable distribution (Level 3 or above) that had a lower 
proportion of students at critically low skill levels. 
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Factors affecting achievement 
In addition to the assessment of students’ proficiency in the three domains of mathematics, reading 
and science, PISA provides valuable background information that can be used to understand better 
the determinants of learning outcomes.  Information on a wide range of student, teacher and 
school-level factors is collected through a student survey completed by all students participating 
in PISA as well as a school survey completed by their school principals. This type of data is what 
distinguishes studies such as PISA from other forms of assessment as the information refines our 
understanding of students’ learning experience in addition to highlighting the factors that lead to 
observed outcomes.

The selection of factors for analysis is driven by educational research into how students learn 
and develop as well as how schools operate most effectively. For example, student engagement, 
motivation, willingness to learn and students’ own self-efficacy are all vital aspects of learning 
that are measured in PISA. This section explores several important factors affecting the student’s 
capacity to use the knowledge they have learned by age 15. 

Student-level factors

Research in education has established that certain student-level factors are known to have both 
positive and negative impacts on student achievement levels. Some of these include student 
attitudes toward learning and student interest in the subject matter in addition to non-cognitive 
factors such as confidence and self-belief. 

Research has demonstrated that having positive attitudes to school can influence learning and 
achievement. Students’ engagement with school, the belief that they can achieve at high levels 
and their willingness to pursue goals play a central role beyond shaping students’ ability to master 
academic subjects. Modern education pedagogy recognises these to be valuable attributes that will 
enable students to lead full lives, meeting challenges and making the most of available opportunities 
along the way (Schunk and Mullen 2013).

There is also a growing body of evidence highlighting the importance of non-cognitive skills for 
individuals of all ages. Engagement with and at school, drive and self-beliefs have all been found to 
be malleable and can be influenced by the circumstances individuals encounter and the opportunities 
that they are given (Guthrie, Wigfield and You 2012; Skinner and Pitzer 2012). This is recognised in 
PISA surveys with all rounds including several attitudinal or non-cognitive measures. 

Engagement in Learning

A sense of belonging reflects how connected students feel with their school and peers. Students 
tend to thrive when they form positive relationships and feel at ease in school. When students feel a 
sense of belonging at school, their engagement is often enhanced (Juvonen, Espinoza and Knifsend, 
2012).  On the other hand, a lack of connectedness can adversely affect students’ perceptions of 
themselves, their satisfaction with life, and their willingness to learn and to put effort into their 
studies. International studies have found that students who do not feel a sense of belonging to their 
school are likely to become disaffected with school and, as a result, have poorer outcomes (Due et 
al., 2003; Bonell et al., 2007).
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By combining students’ responses to a number of questions in the PISA background survey, an index 
was created to measure students’ attitudes to school (attitudes towards school index: ATSCHL). The 
index included students’ views on the extent to which they value the school, the skills it has helped 
them build and the knowledge they have acquired. Student attitudes towards school across the four 
rating levels can be seen in Figure 30. The average rating of student attitudes toward school was 
highest for those students attending schools that were rated as outstanding in the 2011/2012 
inspections. 15-year-old students at schools with a rating of good had attitudes to school that 
were similar to the OECD average. The value of student attitudes towards school was significantly 
below the OECD average for those attending schools that were rated by DSIB as acceptable or 
unsatisfactory. This result emphasises that not only is achievement lower at these schools as 
demonstrated by the analysis in Section 6 but in addition, students at these schools have a lower 
attachment to school.

Figure 30: Attitudes to School by inspection rating in Dubai
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Confidence and Self-efficacy

Students’ self-belief determines how well they motivate themselves and persevere in the face of 
difficulties. Research evidence indicates that how individuals perform on a given task depends, 
crucially, on how capable they feel about doing it, along with their attitudes and beliefs about their 
own ability (Aronson 2002; Eccles 2009; Shih, Pittinsky and Ambady, 1999).

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. If students 
do not believe in their ability to accomplish particular tasks, they will not exert the effort needed to 
complete the tasks successfully.
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Students are more likely to use their mathematical literacy when they feel positive about this skill 
and do not encounter feelings of helplessness and stress when dealing with mathematics. The 
extent to which students experienced these feelings was captured in the index of mathematics 
anxiety.

The levels of Mathematics Self-Efficacy and Mathematics Anxiety, assessed by PISA 2012, were 
examined against the overall DSIB inspection ratings. As shown in Figure 31, students attending 
schools that were rated by DSIB as providing an overall outstanding quality of education reported 
the highest levels of self-efficacy for mathematics and the lowest levels of mathematics anxiety. 
This means that students of schools in this category possess high degrees of confidence when they 
are placed in situations requiring mathematical skills.

Similar to students in outstanding schools, students attending schools rated good were found to 
have levels of self-efficacy that are higher than the OECD Average while their mathematics anxiety 
was below it. This was reversed for students in schools that received an unsatisfactory rating who 
showed the lowest levels of mathematics self-efficacy and the highest levels of mathematics anxiety. 
Mathematical self-efficacy was at a similar level to the OECD amongst students in schools that were 
rated as ‘acceptable’. However, these students tended to display higher levels of mathematics 
anxiety on average.

Figure 31: Mathematics Anxiety and Self-Efficacy by inspection rating in Dubai
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In addition to, anxiety and mathematical self-efficacy, other student-level factors such as having positive 
attitudes towards school learning activities and learning outcomes and interest in mathematics were 
also found to be associated with increased student achievement. The impact of the above student-
level factors on skills measured by PISA was first considered using simple observations of differences 
in mathematics achievement across the student factors. Secondly, the impact was assessed using 
a more sophisticated model that accounted for background information known be associated with 
student achievement. The model also controls for the type of school attended by students. Therefore 
the results offer an estimate of the achievement differential between similar students who only differ 
by levels of engagement and self-belief.

Figure 32 shows the estimated association between these student-level factors and mathematics 
achievement. The estimate of -41 points on mathematics suggests that those students who report feeling 
anxiety towards mathematics score 41 points less than those students who not experience these feelings. 
After controlling for background variables, this impact is reduced although experiencing mathematics 
anxiety is still associated with a reduction of 30 points in these students’ mathematics scores. 

Of the variables analysed here, mathematics self-efficacy showed the greatest effect on mathematics 
achievement with an impact of 34 points after controlling for background factors. Thus, students 
who believe in their own ability to complete mathematical activities are at a greater advantage in 
terms of their mathematics achievement than their peers who do not share the same self-beliefs. 
At the same time, students who encounter mathematics anxiety perform considerably worse. The 
analysis shows that their achievement level is likely to be -30 points lower even after controlling for 
background factors. Given the significant estimated impact of these two factors and the variation 
in their levels as shown earlier, it is evident that they may be at least partially responsible for the 
observed differential in student proficiency between schools. 
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Figure 32: Estimated relationship between student factors and mathematics achievement
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Teacher-level factors 

International research comparing the impact of educational inputs on student outcomes consistently 
finds teachers have the greatest effect (Hattie, 2009). Teachers can significantly contribute to the 
formation of students’ self-belief and promote greater engagement with school and learning through 
the strategies and practices they adopt in their classrooms (Hipkins, 2012; Wigfield, Cambria & 
Eccles, 2012). Although PISA 2012 did not survey teachers of sampled students, subsequent rounds 
of PISA will feature surveys of teachers. In 2012, questions relating to teachers were answered by 
principals and students. Teacher-level factors include policies or practices that relate to teachers or 
can be controlled to a certain extent by the teacher such as classroom management, the disciplinary 
climate, teachers’ expectations and the level of support provided by the teacher amongst others. 
This section considers teacher-level factors in PISA that may have an impact on student proficiency. 

One way in which teachers impact on students is through instructional techniques employed in 
classrooms to engage students in learning. For example, teachers who expose their students not 
only to abstract mathematical concepts, but also to applied mathematics, might be more effective 
in nurturing student engagement. Research has consistently found 15-year-olds find the connection 
with real-world situations more interesting than learning abstract concepts without seeing their 
practical applications (Guthrie, Wigfield & Klauda, 2012).
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Another related factor is the level of expectations they set for their students. These can be broadly 
defined as the various inferences made by teachers about the future behaviour or academic 
achievement of students based on current information. Like student expectations, teacher 
expectations are influential as they affect  teaching and learning activities in class and are commonly 
found to be self-fulfilling (Reynolds & Teddlie, 2000). Teachers’ beliefs about their students’ potential 
academic achievement influence their goals for the students and shape their daily classroom 
decisions and actions, including what they believe to be appropriate curricula and instructional 
practices. When expectations are low, these decisions are likely to include less challenging content 
and instructional methods with teachers teaching less to the students rather than more (Delpit, 
1995). When expectations are high, teachers are more likely to believe in students’ abilities to 
achieve and provide whatever programmes and resources are required to meet the needs of the 
students to succeed (Reyes et al,1999). Hence, teacher attitudes and expectations are likely to have 
an influence on students’ beliefs about their abilities as well as their actual achievement. This is 
also true throughout the school as a whole where teachers’ morale is an important consideration 
as a part of the school ethos.

In order to explore further the relationship between teaching-related factors and student outcomes, 
two indices are analysed in this section. The first is the teaching climate index, capturing principals’ 
and students’ perceptions of teachers’ expectations, their relation with students or staff and the 
responsiveness of their instruction to student needs. The second measure captures the quality of the 
environment under which teachers operate from both the principals’ and students’ viewpoint and 
is known as the teacher morale index.

The effect of the two teacher-level factors presented above was analysed on student achievement 
in mathematics. Before controlling for background variables, student achievement was found to 
be notably impacted by both the teaching climate index and teacher morale. These two teacher-
level factors showed impacts of 18 points and 20 points respectively. When controlling background 
variables,  the two teacher-level factors remain significant, particularly in the case of teacher morale 
with an estimated impact of 10 points associated with raising teacher morale at any type of school. 
Across all school types and student backgrounds, the average effect of improving teacher support 
and enhancing their responsiveness to students’ needs was found to be equivalent to five points 
on the PISA scale. 
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Figure 33: Impact of teacher-level factors on mathematics achievement
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School and System-level factors 

As an internationally standardised study of student skills and the factors that may influence their 
development, PISA provides informative indicators for schools and education policymakers. Across 
the hundreds of thousands of participants, the variation in educational policy on matters ranging 
from assessment policy to curriculum design, targeted support and extracurricular activities amongst 
others, enables the identification of international best practice. In the case of Dubai, extensive 
variation exists within the Emirate’s educational system. As a result, it is possible to analyse the 
impact of multiple school or system-level factors within Dubai. This section explores three in 
particular, grade retention, extra-curricular activities and inquisitive learning strategies. 

Grade Retention

Some types of school curricula, implement a grade promotion policy that is dependent on students’ 
results. This often requires students to meet a particular achievement threshold in order to be 
promoted to the following grade level. Those who do not meet a particular level are usually 
required to repeat the entire grade level. The PISA background questionnaires collect information 
on this policy which is known as grade retention. In some countries, this might be a national policy, 
a regional policy or a school-specific policy. Figure 34 demonstrates the proportion of students 
repeating at each school curricula on offer in the main curricula participating in PISA 2012 in Dubai. 
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Figure 34: Grade Retention by Age 15 in Dubai
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By the time PISA 2012 measured this indicator, the proportion of 15-year-old students in Dubai who 
had ever repeated a grade level ranged from 3% at Philippine schools to over 26% in Pakistani 
schools. While the two school curricula with low average achievement had the highest proportion 
of students who had repeated a year level, students at IB schools were the third most likely group 
to have experienced this at least once by age 15. Therefore on the surface, the relationship between 
grade retention rates and student proficiency might be unclear.

Analysis of student results according to if they have ever repeated a grade level shows expected 
results. Students who have ever been retained achieved an average mathematics score of 402 in 
PISA 2012 compared to the average of 471 points for those who had never been retained. The 
considerable gap of 69 points may be due to the fact that students who have repeated are likely 
to be at a lower grade level by age 15 when they are assessed in PISA. To explore the full effect of 
grade retention, the impact of being in a different grade level needs to be controlled for. In addition, 
grade retention may be practiced differently by different curricula. Table 3 presents the results of 
this analysis, controlling for all other differences between those who have ever repeated and those 
who have not. 
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Table 3: Impact of Grade Retention on Skills at Age 15

Estimated effect

Grade Retention alone -69.5

Grade retention controlling for background and 
time variables -26.8

The results show that the impact of repeating a grade is a decline in mathematics achievement by 
26.8 points on average. This effect was measured after controlling for background factors. Therefore, 
in addition to being a year or more behind their peers, students in Dubai who have ever repeated 
a grade level are on average likely to be at further disadvantage. This may arise if grade retention 
in practice for example, does not support repeating students with individualised instruction catering 
to their skills and interests.

Extracurricular activities

Extracurricular activities are important for student personal and social development and they enhance 
students’ sense of school engagement. Previous PISA research had shown significant effects on 
student skills if they had access to creative extracurricular activities at school. These included the 
school offering musical, theatrical and artistic activities to students at age 15. In Dubai, schools with 
an inspection rating of outstanding reported the highest level of extracurricular activities with a 
creative focus. Students at nearly all outstanding schools reported that the school regularly offered 
these activities to them.  Approximately one-third of all students in acceptable schools reported not 
having any access to these activities while this was true of 43% of students at unsatisfactory schools.  

Extracurricular activities may be associated with socioeconomic background. To understand better 
the impact of creative activities, this was accounted for along with the type of school attended 
by students. This analysis finds a substantial positive impact on mathematics. After controlling for 
background factors, the impact of introducing creative extracurricular activities for students who did 
not previously experience these was estimated to be 40 points in PISA 2012 mathematics. This is 
a considerable margin that is likely to flow not only from the activities themselves but additionally 
from the flow on effect of higher student attachment to the school.  

School connectedness and lifelong learning

This section has previously highlighted  the vitality of student engagement in the learning process 
in order for them to achieve their full potential. A key component of this is connectedness to the 
school where students’ sense of belonging is seen to be an important influence on their attitudes 
towards the learning process.

Students at schools with higher inspection ratings in Dubai were found to report a greater sense 
of belonging to their school. This was found to be true for both male and female students at age 
15 across the Emirate’s various curricula. Students with a higher sense of belonging are more likely 
to enjoy learning and see themselves as lifelong learners. This was captured by the openness to 
learning index, combining a number of questions relating to students’ willingness to learn new 
things, seek explanations for what they do not understand, solve complex problems and handle 
multiple sources of information. Figure 36 highlights the estimated impact of students’ sense of 
belonging at school and their openness to learning. 
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Figure 35: Impact of school-factors on mathematics achievement
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Results of this analysis show a positive impact on student achievement which holds across different 
school types and for students of different demographic backgrounds. After adjusting for population 
characteristics, students who reported openness for learning and solving problems had an increase 
of 15 points in mathematics achievement compared to similar peers who did not have these traits. 
The impact of the student’s sense of belonging to school was smaller but this factor still contributed 
to a positive impact on overall mathematics achievement. 

This section  has presented examples of the type of factors that can be investigated using PISA 
data. The analysis showed the substantial influence of students’ engagement with school on their 
achievement. At an individual level, students with higher self-efficacy were found to outperform 
similar peers who did not have confidence in their abilities.  Using PISA data from the perspectives 
of students and principals, further analysis demonstrated a strong correlation between school 
quality as measured by inspection ratings and the teaching environment at the school. Along with 
teachers’ morale, these were then found to be positively associated with raising student proficiency. 
A number of school and systemic factors were also explored. This analysis revealed the negative 
association between grade retention and achievement while it highlighted the positive impact of 
schools offering extra-curricular creative activities. Finally, students’ skills were found to be affected 
by the extent to which schools made them feel a sense of belonging while considerable impact 
on all skills was observed when students’ openness to learning was enhanced, regardless of their 
achievement levels. 
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Conclusion
Since its first round in the year 2000, PISA has become a critical tool for policymakers and educators 
to gauge students’ skill levels on an international scale. It presents a focused opportunity to explore 
how these levels can be improved. The 2012 round of the Programme for International Assessment 
(PISA) was the second time that 15-year-old students across all eligible schools in Dubai participated 
in a global study of their skills. Although average mathematical skills for Dubai students were found 
to be 36 points below the OECD scaled average of 500, they remain higher than the mean result of 
other Arab participants. Average achievement scores in Reading and Science at age 15 were also 
found to be the highest in the region.

As the second time that Dubai had participated in PISA, the 2012 round provided an opportunity for 
the measurement of trends in student achievement between PISA 2009 and PISA 2012. A statistically 
significant improvement was found in mathematics, science and reading. This improvement 
remained significant after controlling for changes in the composition of schools over that period. 

This report demonstrated that contextual indicators relating to the teaching and learning processes 
were found to be closely linked to inspection ratings, as students in schools rated good or outstanding 
were more likely to report enjoyment of learning, high self-efficacy, continuous teacher support and 
an openness to learning in general. This further underscores the importance of such a study as its 
data can be used by all stakeholders in the education process to understand, evaluate and improve. 
International studies such as PISA collect a wealth of data that schools, teachers and education 
policymakers can use to improve provision. The release of the PISA 2012 data can now form a 
starting point of integrated research and analysis for evidence-based decision-making that can 
enhance students’ readiness for life in the knowledge-driven world beyond school.
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Glossary for PISA 2012
Adjudicated region: Sixty five countries participated in the PISA 2012. The group consisted of the 
34 OECD members and 31 partner countries and economies. Within each participating country, cities 
or states could be nominated as adjudicated regions if they collect a large sample of students that 
is equivalent to that of other countries in order to explore variation in outcomes within the region. 
Dubai was an adjudicated region in PISA 2012.

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 relationship, and 
space and shape. 

Distribution: The range of student achievement scores. Approximately 95% of students in PISA are 
expected of fall within the distrubution of 300 to 700 points 

DSIB: Dubai Schools Inspection Bureau.

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.

IB: International Baccalaureate.

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

MOE: Ministry of Education.

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. 

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.

Problem solving domain: Measures students’ capacity to respond to non-routine situations and 
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willingness to engage with such situations, in order to achieve their potential as constructive and 
reflective citizens. 

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.

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. 

TIMSS: The Trends in International Mathematics and Science Study, is a standardized large-scale 
international assessment managed by the International Association for the Evaluation of Educational 
Achievement (IEA). Dubai participated in TIMSS in 2007 and 2011. 
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Appendix- Proficiency levels Descriptions 
Mathematics 

Level 6

669

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

Level 5

607

At Level 5, students can develop and work with models for complex situations, 
identifying constraints and specifying assumptions. They can select, compare 
and evaluate appropriate problem-solving strategies for dealing with complex 
problems related to these models. Students at this level can work strategically 
using broad, well-developed thinking and reasoning skills, appropriate linked 
representations, symbolic and formal characterisations, and insights pertaining 
to these situations. They begin to reflect on their work and can formulate and 
communicate their interpretations and reasoning.

Level 4

545

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

Level 3

482

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

Level 2

420

At Level 2, students can interpret and recognise situations in contexts that require no 
more than direct inference. They can extract relevant information from a single source 
and make use of a single representational mode. Students at this level can employ 
basic algorithms, formulae, procedures or conventions to solve problems involving 
whole numbers. They are capable of making literal interpretations of the results.
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Level 1

358

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

Below level 1 Students below Level 1 may be able to perform very direct and straightforward 
mathematical tasks, such as reading a single value from a well-labelled chart or 
table where the labels on the chart match the words in the stimulus and question, 
so that the selection criteria are clear and the relationship between the chart 
and the aspects of the context depicted are evident, and performing arithmetic 
calculations with whole numbers by following clear and well-defined instructions.

Reading

Level 6

708

Tasks at Level 6 typically require the student to make multiple inferences, 
comparisons and contrasts that are both detailed and precise. They require 
demonstration of a full and detailed understanding of one or more texts and 
may involve integrating information from more than one text. Tasks may require 
the student to deal with unfamiliar ideas in the presence of prominent competing 
information, and to generate abstract categories for interpretations. 

Level 5

626

Tasks at Level 5 that involve retrieving information require the student to locate 
and organise several pieces of deeply embedded information, inferring which 
information in the text is relevant. Reflective tasks require critical evaluation or 
hypotheses, drawing on specialised knowledge. Both interpreting and reflective 
tasks require a full and detailed understanding of a text whose content or form is 
unfamiliar. For all aspects of reading, tasks at this level typically involve dealing 
with concepts that are contrary to expectations.

Level 4

553

Tasks at Level 4 that involve retrieving information require the student to locate 
and organise several pieces of embedded information. Some tasks at this level 
require interpreting the meaning of nuances of language in a section of text 
by taking into account the text as a whole. Other interpretative tasks require 
understanding and applying categories in an unfamiliar context. Reflective tasks 
at this level require the student to use formal or public knowledge to hypothesise 
about or critically evaluate a text. The student must demonstrate an accurate 
understanding of long or complex texts whose content or form may be unfamiliar.
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Level 3

480

Tasks at Level 3 require the student to locate, and in some cases recognise the 
relationship between, several pieces of information that must meet multiple 
conditions. Interpreting tasks at this level require the student to integrate several 
parts of a text in order to identify a main idea, understand a relationship or 
construe the meaning of a word or phrase. The student needs to take into account 
many features in comparing, contrasting or categorising. Often the required 
information is not prominent or there is much competing information; or there 
are other obstacles in the text, such as ideas that are contrary to expectation or 
negatively worded. 

Level 2

407

Some tasks at Level 2 require the student to locate one or more pieces of 
information that may have to be inferred and may have to meet several conditions. 
Others require recognising the main idea in a text, understanding relationships, 
or construing meaning within a limited part of the text when the information 
is not prominent and the student must make low-level inferences. Tasks at this 
level may involve comparisons or contrasts based on a single feature in the text. 

Level 1a

335

Tasks at Level 1a require the student to locate one or more independent pieces 
of explicitly stated information, recognise the main theme or author’s intent in a 
text about a familiar topic, or make a simple connection between information in 
the text and common, everyday knowledge. The required information in the text 
is usually prominent and there is little, if any, competing information. The student 
is explicitly directed to consider relevant factors in the task and in the text.

Level 1b

262

Tasks at Level 1b require the student to locate a single piece of explicitly stated 
information in a prominent position in a short, syntactically simple text with 
a familiar context and text type, such as a narrative or a simple list. The text 
typically provides support to the student, such as repetition of information, 
pictures or familiar symbols. There is minimal competing information. In tasks 
requiring interpretation, the student may need to make simple connections 
between adjacent pieces of information.
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Science

Level 6

708

At Level 6, students can consistently identify, explain and apply scientific knowledge 
and knowledge about science in a variety of complex life situations. They can 
link different information sources and explanations and use evidence from those 
sources to justify decisions. They clearly and consistently demonstrate advanced 
scientific thinking and reasoning, and they use their scientific understanding in 
support of solutions to unfamiliar scientific and technological situations. Students 
at this level can use scientific knowledge and develop arguments in support of 
recommendations and decisions that centre on personal, social or global situations.

Level 5

633

At Level 5, students can identify the scientific components of many complex life 
situations, apply both scientific concepts and knowledge about science to these 
situations, and can compare, select and evaluate appropriate scientific evidence 
for responding to life situations. Students at this level can use well-developed 
inquiry abilities, link knowledge appropriately, and bring critical insights to 
situations. They can construct explanations based on evidence and arguments 
based on their critical analysis.

Level 4

559

At Level 4, students can work effectively with situations and issues that may 
involve explicit phenomena requiring them to make inferences about the role of 
science or technology. They can select and integrate explanations from different 
disciplines of science or technology and link those explanations directly to aspects 
of life situations. Students at this level can reflect on their actions and they can 
communicate decisions using scientific knowledge and evidence.

Level 3

484

At Level 3, students can identify clearly described scientific issues in a range of contexts. 
They can select facts and knowledge to explain phenomena and apply simple models 
or inquiry strategies. Students at this level can interpret and use scientific concepts from 
different disciplines and can apply them directly. They can develop short statements 
using facts and make decisions based on scientific knowledge.

Level 2

409

At Level 2, students have adequate scientific knowledge to provide possible 
explanations in familiar contexts or draw conclusions based on simple investigations. 
They are capable of direct reasoning and making literal interpretations of the 
results of scientific inquiry or technological problem solving.

Level 1

335

At Level 1, students have such limited scientific knowledge that it can only be 
applied to a few, familiar situations. They can present scientific explanations that 
are obvious and follow explicitly from given evidence.

Below Level 1 Students who score below Level 1 – usually do not succeed at the most basic 
levels of science that PISA measures. Such students will have serious difficulties 
in using science to benefit from further education and learning opportunities and 
in participating in life situations related to science and technology.
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Problem Solving

Level 6

683

At Level 6 students can develop complete, coherent mental models of diverse problem 
scenarios, enabling them to solve complex problems efficiently. They can explore a 
scenario in a highly strategic manner to understand integrated information pertaining to 
the problem. They can set up general hypotheses about a system and thoroughly test them 
to determine the optimal solution. They can seek logical conclusions or recognise when 
there is not enough information available to reach one. They can create complex, flexible, 
multi-step plans that they continually monitor and modify if necessary during execution..

Level 5

618

Students proficient at Level 5 can systematically explore a complex problem to 
gain an understanding of how relevant information is structured. When faced 
with unfamiliar, moderately complex devices they respond quickly to feedback 
in order to control the device. At this level, students think ahead to find the best 
strategy that addresses all the given constraints. They can immediately adjust 
their plans in response to unexpected difficulties or deviations in their plan. When 
faced with a complex multiple constraints, students apply targeted exploration, 
methodical execution of multi-step plans, and attentive monitoring of progress. 

Level 4

553

Students proficient at Level 4 can explore a moderately complex problem scenario 
in a focused way. They grasp the links among the components of problem. They 
can control moderately complex digital devices, but they don›t always do so 
sequentially or efficiently. At Level 4, students can plan a few steps ahead and 
monitor the progress of their plans. They are usually able to adjust these plans or 
reformulate a goal in light of feedback. They can systematically formulate and test 
different hypotheses, checking whether multiple conditions have been satisfied. 

Level 3

488

Students proficient at Level 3 can handle information presented in several different 
formats. They can explore a problem scenario and infer simple relationships among its 
components. They can control simple digital devices, but have trouble with more complex 
devices. At Level 3, students can test several potential solutions to confirm or refute a 
given hypothesis. They understand the need to plan ahead and monitor progress.

Level 2

423

Students proficient at Level 2 on the problem-solving scale can explore an unfamiliar 
problem scenario and understand a small part of it. They try, but only partially succeed, 
to understand and control digital devices with unfamiliar controls. Level 2 problem-
solvers can test a simple hypothesis when it is given to them and can solve a problem 
that has a single, specific constraint. They can plan and carry out one step at a time to 
achieve a sub-goal, with some capacity to monitor overall progress towards a solution.

Level 1

358

Students proficient at Level 1 can explore a problem scenario only in a limited way if they 
have encountered very similar situations before. They can partially describe the behaviour of 
a device if they have frequently encountered it. At Level 1, students can solve straightforward 
problems with a simple condition if they require no more than two steps to reach the goal. 

Below Level 1 Students with proficiency below Level 1 can only use unsystematic strategies to 
solve problems in a familiar context. They are likely to find the solution if there 
are a limited number of well-defined possibilities. Students who are below Level 
1 show no more than limited problem-solving skills.




