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The enhancement of the quality of education 
received by students within a country has today 
become one of the most paramount objectives of 
governments worldwide. Indeed, there has been an 
increasing realisation that though we might not 
know what the future holds, it will almost certainly 
require a higher level of skill than every generation 
that has preceded it.

With the world’s rapid economic and social change, 
education decision-makers today have to devise, 
revise and continuously improve the education 
system to prepare students for future jobs that have 
not yet been created, technologies that have not yet 
been invented and problems that we do not yet 
know will arise.

Nowhere is the attention more concentrated than 
on the education sector to achieve society’s aspira-
tions for its young people. Of course, no longer is it 
the case that simple reading and writing skills 
suffice for a 21st century definition of literacy and 
knowledge. The concerns of decision-makers in this 
field of public policy have thus evolved to a focus on 
developing student’s mastery of knowledge and 
skills that can help create lifelong learners, armed 
with the necessary content knowledge and cogni-
tive skills required to succeed in life.

The United Arab Emirates has embraced this 
challenge, with the Ministry of Education adopting 
an ambitious education reform agenda aimed at 
transforming the education received by all 
students. Indeed, the Ministry of Education’s own 
2010-2020 strategy highlights raising student 
outcomes as one of the most important strategic 
objectives. This report analyses the achievement of 
students around the UAE in the 2011 rounds of two 
of the world’s most prominent international assess-
ments of student knowledge, the Trends In Math-
ematics and Science Study (TIMSS) and the 
Programme for International Reading Literacy 
Study (PIRLS).

INTRODUCTION
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Since their inception, global studies of student 
achievement have risen in importance for all stake-
holders in the education process. In the modern 
age, these studies have become indispensable 
tools for policy-makers and educators alike. They 
represent both formative and summative learning 
exercises for participating nations. They are meant 
to capture the stock of knowledge and skills that 
students of a similar age or grade level have 
achieved across the world. 

Data generated from such studies enable us to 
firstly benchmark the performance of our students 
using an internationally-comparable assessment. 
Moreover, these assessments are designed using 
particular features that facilitate the measurement 
of trends, making these instruments some of the 
most important means of measuring progress. The 
benefit lies in the value of background data 
collected as part of these assessments. Advanced 
research and analysis of all this information there-
fore allows us to develop an understanding of why 
different groups of students achieve at different 
levels and what can be done to alleviate those differ-
ences. 

How have international assessments succeeded in 
becoming a primary tool for the education commu-
nity? The reason can be found in their adherence to 
the fundamental principles of effective assess-
ments: Validity and Reliability. 

 Validity refers to the extent to which the  
 assessment reflects student proficiency.

 Reliability is a measure of how accurate and  
 replicable the results of an assessment are.

The test items on TIMSS and PIRLS are devised by a 
panel comprised of education experts from a 
variety of fields and countries. This, in addition to 
national adaptation of tests to match local cultural 
and linguistic conventions, ensures a high degree 
of validity. Yet it is international assessments’ 
reliability that leads to their high regard; linked 
questions and scales between years, allow for the 
quantified measurement of student progress over 
time. Difficulty levels do not fluctuate between 
years, enabling countries to determine how policies 
are impacting the quality of teaching and learning 
received by their students. 

In a country like the United Arab Emirates (UAE), 
students attend schools offering more than 20 
different types of curricula with dissimilar achieve-
ment measures in each system. Studies such as 
TIMSS and PIRLS are designed to test a representa-
tive sample of students using the same instrument. 
Without these studies, decision-makers are unable 
to compare student outcomes or policy effective-
ness within the country or in comparison to other 
countries.

By participating in international assessments such 
as TIMSS, PIRLS and PISA, the UAE can not only 
benefit from the lessons learnt elsewhere, it can 
synthesise the local knowledge most sought by 
educators and decision-makers.

The United Arab Emirates’ joint participation as a 
country with all its Emirates in TIMSS and PIRLS 
heralds a new era of internationally comparable 
data at multiple grade levels. Run by the Interna-
tional Association for the Evaluation of Educational 
Achievement (IEA), the tests are highly regarded for 
their ability to assess current performance and 
inform future progress.

THE IMPORTANCE OF INTERNATIONAL ASSESSMENTS
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The Trends In Mathematics and Science Study (TIMSS) 
measures students’ knowledge in Mathematics and 
Science at two significant points in a student’s career, 
Grade 4 and Grade 8. In most countries around the world, 
these levels represent points of transition in Mathemat-
ics and Science learning where general content is devel-
oped into classified areas of study such as Number, 
Geometry and Algebra at the older grade level. PIRLS 
evaluates students’ Reading at Grade 4 as well. 

Test items in both TIMSS and PIRLS are uniquely 
designed to measure different yet equally important 
components of knowledge-building. In TIMSS, these are 
referred to as content and cognitive domains. Content 
domains specify the domains or subject matter to be 
assessed within each discipline. These domains are 
thought to be in line with subject classification at the 

school level. The cognitive domain on the other hand, 
describes the sets of behaviours expected of students as 
they engage with the content.

The PIRLS data then allows us to measure knowledge in 
relation to two purposes of reading, an informational 
purpose and a literary one. Another measure describes 
students’ proficiency in the two processes of reading, 
straightforward processes and interpretive ones.

Both the TIMSS and PIRLS assessments are scaled to 
have a mean of 500 and a standard deviation based on 
the first year the respective tests were implemented. The 
international scaled average of 500 in both studies is 
used as a yardstick for how programs regard their perfor-
mance compared to the rest of the world.

The First International Mathematics Study (FIMS) in 1967 
was the first international assessment of Mathematics 
with the participation of 12 countries. The Trends in 
International Mathematics and Science Study (TIMSS) in 
its current form began in 1995 with a landmark video 
study launched in unison four years later. Since then, 
TIMSS has taken place in 2003, 2007 and most recently 
in 2011 with coverage expanding to 63 countries and 14 
benchmarking participants as shown by the first Table. 
Benchmarking participants are entities within countries 
with distinctive characteristics or a large enough popula-
tion to warrant separate testing that specifically oversam-
ples from these regions to enable a detailed breakdown 
of results within that region.

Across the world, students in participant countries sit for 
equivalent versions of the same international assess-
ment after it has been translated their language of instruc-
tion and adapted to local cultural conventions. In the 
UAE, students who are predominantly taught in Arabic 
sat for the assessments in Arabic while those attending 
the variety of international curricula on offer around the 
country were tested in English.

The selection of students into the assessment follows a 
two-stage stratified random sampling technique 
whereby schools are first randomly chosen from strata or 

groups within the population defined by the IEA. A 
complete class is then randomly chosen to be tested as 
part of TIMSS and PIRLS in Grade 4 or just TIMSS in 
Grade 8. It is important to point out that the UAE is one of 
only 35 countries to have tested the same students in 
TIMSS and PIRLS. It has often been argued that inferior 
reading skills form one reason why students might under-
perform in international assessments in Mathematics 
and Science. By testing the same students in TIMSS and 
PIRLS, the UAE has the advantage of being able to meas-
ure the effect of Reading on Grade 4 students’ outcomes 
in Mathematics and Science. 

The diversity present amongst the residents of the United 
Arab Emirates is reflected in the variety of schools operat-
ing around the country. Figure 1 shows the range of 
schools that participated across the UAE while Figure 2 
highlights the distribution of students across the UAE 
representative sample.

UNDERSTANDING THE ASSESSMENTS

WHO TOOK PART IN THE ASSESSMENTS?
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PARTICIPANTS IN TIMSS AND PIRLS 2011

TABLE 1:

Grade 4 Grade 8 Grade 4Country
TIMSS PIRLS

Botswana (6,9)

Honduras (6,9)

Kuwait (6)

Morocco (6)

South Africa (9)

Yemen (6)

Out of Grade Participants (Participating Grade Levels indicated within paranthesis)

Benchmarking Participants   

Shaded cells represent participants’ implemented assessment at each grade level.

Alberta, Canada

Andalusia, Spain

Ontario, Canada

Quebec, Canada

Abu Dhabi, UAE

Dubai, UAE

Alabama, US

California, US

Colorado, US

Connecticut, US

Florida, US

Indiana, US

Maltese - Malta

Massachusetts, US

Minnesota, US

North Carolina, US

 RSA - English/Afrikaans

Slovenia

Spain

Sweden

Syrian Arab Republic

Thailand

Trinidad and Tobago

Tunisia

Turkey

Ukraine

United Arab Emirates

United States

Yemen

Grade 4 Grade 8 Grade 4Country
TIMSS PIRLS

Armenia

Australia

Austria

Azerbaijan

Bahrain

Belgium (Flemish)

Belgium (French)

Botswana

Canada

Chile

Chinese Taipei

Colombia

Croatia

Czech Republic

Denmark

England

Finland

France

Georgia

Germany

Ghana

Hong Kong SAR

Hungary

Indonesia

Iran, Islamic Rep. of

Ireland

Italy

Japan

Jordan

Kazakhstan

Korea, Rep. of

Kuwait

Lebanon

Lithuania

Macedonia, Rep. of

Malaysia

Malta

Morocco

Netherlands

New Zealand

Northern Ireland

Norway

Oman

Palestinian Nat'l Auth.

Poland

Portugal

Qatar

Romania

Russian Federation

Saudi Arabia

Serbia

Singapore

Slovak Republic

The Trends In Mathematics and Science Study (TIMSS) 
measures students’ knowledge in Mathematics and 
Science at two significant points in a student’s career, 
Grade 4 and Grade 8. In most countries around the world, 
these levels represent points of transition in Mathemat-
ics and Science learning where general content is devel-
oped into classified areas of study such as Number, 
Geometry and Algebra at the older grade level. PIRLS 
evaluates students’ Reading at Grade 4 as well. 

Test items in both TIMSS and PIRLS are uniquely 
designed to measure different yet equally important 
components of knowledge-building. In TIMSS, these are 
referred to as content and cognitive domains. Content 
domains specify the domains or subject matter to be 
assessed within each discipline. These domains are 
thought to be in line with subject classification at the 

school level. The cognitive domain on the other hand, 
describes the sets of behaviours expected of students as 
they engage with the content.

The PIRLS data then allows us to measure knowledge in 
relation to two purposes of reading, an informational 
purpose and a literary one. Another measure describes 
students’ proficiency in the two processes of reading, 
straightforward processes and interpretive ones.

Both the TIMSS and PIRLS assessments are scaled to 
have a mean of 500 and a standard deviation based on 
the first year the respective tests were implemented. The 
international scaled average of 500 in both studies is 
used as a yardstick for how programs regard their perfor-
mance compared to the rest of the world.

The First International Mathematics Study (FIMS) in 1967 
was the first international assessment of Mathematics 
with the participation of 12 countries. The Trends in 
International Mathematics and Science Study (TIMSS) in 
its current form began in 1995 with a landmark video 
study launched in unison four years later. Since then, 
TIMSS has taken place in 2003, 2007 and most recently 
in 2011 with coverage expanding to 63 countries and 14 
benchmarking participants as shown by the first Table. 
Benchmarking participants are entities within countries 
with distinctive characteristics or a large enough popula-
tion to warrant separate testing that specifically oversam-
ples from these regions to enable a detailed breakdown 
of results within that region.

Across the world, students in participant countries sit for 
equivalent versions of the same international assess-
ment after it has been translated their language of instruc-
tion and adapted to local cultural conventions. In the 
UAE, students who are predominantly taught in Arabic 
sat for the assessments in Arabic while those attending 
the variety of international curricula on offer around the 
country were tested in English.

The selection of students into the assessment follows a 
two-stage stratified random sampling technique 
whereby schools are first randomly chosen from strata or 

groups within the population defined by the IEA. A 
complete class is then randomly chosen to be tested as 
part of TIMSS and PIRLS in Grade 4 or just TIMSS in 
Grade 8. It is important to point out that the UAE is one of 
only 35 countries to have tested the same students in 
TIMSS and PIRLS. It has often been argued that inferior 
reading skills form one reason why students might under-
perform in international assessments in Mathematics 
and Science. By testing the same students in TIMSS and 
PIRLS, the UAE has the advantage of being able to meas-
ure the effect of Reading on Grade 4 students’ outcomes 
in Mathematics and Science. 

The diversity present amongst the residents of the United 
Arab Emirates is reflected in the variety of schools operat-
ing around the country. Figure 1 shows the range of 
schools that participated across the UAE while Figure 2 
highlights the distribution of students across the UAE 
representative sample.

UNDERSTANDING THE ASSESSMENTS

WHO TOOK PART IN THE ASSESSMENTS?
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*

In its first participation as a country, the United Arab 
Emirates displayed notable achievement results for an 
inaugural participant in all of the five assessments it 
conducted. This chapter presents an overview of student 

achievement in the UAE, comparing it to that of their peers in 
neighbouring countries and around the world. Results are 
analysed for each assessed domain at both grade levels. 

Across the UAE, 459 schools took part in the TIMSS and 
PIRLS assessments at the Grade 4 level including 164 
public schools and 295 private schools. Given the statisti-
cal design of both studies, our in-depth analysis has led 
to findings in relation to the entire population of Grade 4 
students throughout the country. Overall, Grade 4 
students were found to perform comparatively better on 
international standards in Reading than in Mathematics 
and Science. Amongst the latter two domains, Mathemat-
ics achievement was relatively higher than Science 
overall, though the difference is insignificant. 

Reading As Measured by PIRLS
In their first participation in a major international assess-
ment, Grade 4 students in the UAE were found to achieve 
higher Reading scores than students at the same grade 
level in any other participating Arabic country as shown 
by Figure 4. The UAE average Reading score of 439 was 9 
points higher than that attained by students in Saudi 
Arabia, and at least 14 points higher than average 
achievement in Qatar, Kuwait Oman and Morocco. UAE 
students additionally achieved statistically similar 
results to those obtained in Columbia (448) and signifi-
cantly higher than those achieved in Indonesia (428).

While benchmarking students’ reading capabilities on an 
international level is a new and informative data point, the 
benefits of international assessments extend to a deeper 
understanding of how students in the UAE read. Compared 
to their international peers, Grade 4 students were found to 
read significantly better when texts had an informational 
purpose compared to when the text’s objective was literary. 
In reading for information, the reader engages with aspects 
of the real universe, attempting to understand how the 
world is and has been, and why things work as they do. On 
the other hand, students in the UAE were found to achieve 
approximately 25 points lower when the text required readers 
to engage with metaphorical texts filled with imagery. 

The importance of Reading for further study and occupa-
tions in all walks of life is an established finding in educa-
tion research. Often referred to as the currency of learning, 
sound Reading skills are essential in all other disciplines. 

Students can only use their Reading skills in an interdisci-
plinary manner however, when they have developed a 
process for reading. The PIRLS assessment measures two 
types of comprehension processes believed to encompass 
reading in all fields: Straightforward Processes and 
Interpretive Processes. Straightforward Processes involve 
the extraction of information from texts for the purposes of 
direct inference. Interpretive Processes, perceived to be 
substantially more challenging for most students, requires 
integrating multiple ideas while maintaining a critical view 
of a text’s language and style.

Interestingly, average Comprehension Process levels in the 
UAE suggest no significant differences in students’ capac-
ity to make straightforward inferences compared to their 
ability to integrate ideas and information. However, some 
variation in these scores was found within the country. 

THE UAE IN AN INTERNATIONAL CONTEXT

ACHIEVEMENT AT GRADE 4

   Global rankings by average achievement in PIRLS shown in parentheses

* Grade 6 students were tested in Kuwait 

500

400

 United   Saudi Arabia  Qatar Kuwait Oman Morocco
Arab Emirates
 (40)  (41)  (43)  (44)  (45) (46)

 439 430 425 419 391 310

300

200

100

0

GRADE 4 READING - PIRLS 2011

FIGURE 3:
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UNITED ARAB EMIRATES AND PARTICIPATING ARAB COUNTRIES – GRADE 8

FIGURE 5

Over 455 schools in the UAE took part in TIMSS at the 
Grade 8 level, including 274 K-12 schools that cover all 
grade levels whose Grade 4 students were also 
assessed. Only Mathematics and Science results can be 
analysed at this grade level. For this older cohort, a 

greater level of detail is found in the content domains, 
reflecting curriculum differentiation by this stage of the 
education process. Performance can be measured on 
four content domains, namely Number, Data and 
Chance, Algebra and Geometry. 

ACHIEVEMENT AT GRADE 8

For most countries who took part in both grade levels, 
students demonstrated higher Mathematics achievement 
in Grade 4 compared to their Grade 8 students. Perfor-
mance differentials between domains were not very large 
in Grade 4 across the Arab world. For all Arab countries, 
except the UAE, a divergence appears in Grade 8 whereby 
achievement in one domain varied by as much as 40 points 
than that on the other domain. Students in Arab countries 
tended to perform better in Science than in Mathematics.

UAE students scored well above their peers in any other 
participating Arab country in both domains. Higher 
proficiency was particularly found in Mathematics with 
students in all but Lebanon scoring more than 20 points 
below the UAE average Grade 8 score. Students in Bahrain 
and Saudi Arabia who had equivalent achievement 

profiles to UAE Grade 4 students, instead achieve levels 
that are approximately 50 points and 60 points lower 
respectively at Grade 8. The differential is smaller in 
Science, though it still exists with UAE students averaging 
13 points higher than the closest ranked country.

Detailed examination of the data reveals a different reality 
for Grade 8 students in the UAE when compared to Grade 
4 achievement patterns in neighbouring countries. No 
sharp divergence in outcomes was noted between 
domains in the UAE. Moreover, contrast to the regional 
trend, Grade 8 students performed relatively better than 
younger students in the UAE as evidenced by their results 
being closer to the international scale average. The UAE 
therefore rose in international standings, approaching the 
top half of countries in both domains.

MATHEMATICS AND SCIENCE AS MEASURED BY TIMSSAlong with their counterparts in Bahrain, Grade 4 
students in the UAE achieved the highest scores amongst 
all Gulf Cooperation Council (GCC) countries and Arab 
participants in TIMSS 2011. At 434, UAE students’ meas-
ured level of knowledge in Mathematics is statistically 
identical to that of students in Bahrain and over 20 points 
higher than achievement in Qatar and Saudi Arabia. 
Interestingly, while students in Bahrain and Saudi Arabia 

perform better in Science than in Mathematics, this is not 
seen in the UAE where Mathematics performance was 
closer to the international scale average.  Whereas UAE 
students’ knowledge in Reading and Mathematics lead 
the region, a substantial shortfall was found in Science. 
Students in Saudi Arabia attained equivalent scores to 
those in the UAE and both countries’ averages lagged 
behind Bahrain’s score by at least 20 points. 

As with PIRLS, the TIMSS assessment allows us finer 
granularity in evaluating the skills students’ possess as 
well as those that need further development. Mathemat-
ics achievement are analysed by three content domains. 
Here, only small differences were observed between 
content domains with slightly higher performance in the 
Number domain compared to lower performance in 
Geometric Shapes and Measures. This was a common 
finding across countries with the majority of participants 
reporting lower scores in geometric shapes. In Science, 
there was substantial variation among countries in terms 
of their relative strengths and weaknesses in the content 
subdomains. This variation was found even amongst 
high-performing nations such as Korea where Life 

Sciences lagged behind overall Science score or Singa-
pore where the same was observed for Earth Science. In 
the UAE students displayed higher achievement in Earth 
Science at approximately 7 points above the average 
science overall level while their score in Life Sciences was 
approximately 15 points lower than the Earth Science 
score. 

In addition to breaking down Mathematics and Science 
into their content subdomains, it is important to analyse 
the cognitive subdomains to determine the skills students 
are gaining in each field. A common finding emerges from 
both areas of study pointing to small yet significant advan-
tages in the Knowing cognitive domain that are mirrored 
by almost equal shortfalls in Applying.

Reading Purposes

Reading to acquire and use information 452

Reading for literary experience 427

Comprehension Processes

Retrieval and straightforward inferencing 438

Interpreting and integrating 439

HOW DO OUR STUDENTS READ? 

TABLE 2: 

MATHEMATICS AND SCIENCE AS MEASURED BY TIMSS

UNITED ARAB EMIRATES AND PARTICIPATING ARAB COUNTRIES – GRADE 4

FIGURE 4

500

450

400

350

300

250

200

150

100

50

0

* Yemen scores reported for Grade 6 students in both Mathematics and Science 

 Bahrain United Qatar Saudi Arabia Oman Tunisia Yemen* Kuwait Morocco
  Arab Emirates

Mathematics

Science

436 434 413 410 385 359 348 342 335

449 428 394 429 377 346 345 347 264
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No discernible difference was found between Science 
content domains for student in Grade 8. In Mathematics 
however, the results clearly demonstrate areas of 
strength and weakness. Students performed highest in 
Algebra followed by Number. In contrast, substantial 
underperformance was noted in the two domains of 
Geometry and Data and Chance. In the latter, the UAE 
average was 15 points below the overall math score for 
the country. Whereas most countries achieved lowest in 
Data and Chance, UAE students’ knowledge in Geometry 
was found to be the lowest out of all content domains, at 
more than 25 points lower than math overall. 

WHAT DOES THIS MEAN FOR THE UAE?
Data analysis of international assessment results at the 
country level, highlight several important findings for 
the UAE. In the Reading domain, it is apparent that 
though UAE students have the best skills in the region. 
As in Reading, Mathematics and Science achievement in 
the region remains well below the international scaled 
average of 500. 

The analysis of domain components in TIMSS identified 
the source of this shortfall. From a content perspective, 
the mathematical knowledge of students in the UAE is 
skewed in favour of arithmetic and algebraic operations. 
On average, it lacks an effective understanding of data 
work at an introductory display level in Grade 4 as well 

as when introducing concepts of probability in Grade 8. 
Geometry was found to be the area where students 
perform the lowest in both grade levels. No such differ-
ences in content comprehension were apparent in 
Science. Nevertheless, cognitive skills are largely similar 
across domains whereby students acquire knowledge 
but display lower skills applying that knowledge with a 
conceptual understanding to solve problems or answer 
questions.

Following this detailed investigation into how students 
in the UAE compare to their regional and international 
peers, the focus turns to analysing how different groups 
of students within the country performed.

GENDER DIFFERENTIALS
IN PROFICIENCY 

AT GRADE 4 AND GRADE 8

CHAPTER 3
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however, the results clearly demonstrate areas of 
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Algebra followed by Number. In contrast, substantial 
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average was 15 points below the overall math score for 
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was found to be the lowest out of all content domains, at 
more than 25 points lower than math overall. 

WHAT DOES THIS MEAN FOR THE UAE?
Data analysis of international assessment results at the 
country level, highlight several important findings for 
the UAE. In the Reading domain, it is apparent that 
though UAE students have the best skills in the region. 
As in Reading, Mathematics and Science achievement in 
the region remains well below the international scaled 
average of 500. 

The analysis of domain components in TIMSS identified 
the source of this shortfall. From a content perspective, 
the mathematical knowledge of students in the UAE is 
skewed in favour of arithmetic and algebraic operations. 
On average, it lacks an effective understanding of data 
work at an introductory display level in Grade 4 as well 

as when introducing concepts of probability in Grade 8. 
Geometry was found to be the area where students 
perform the lowest in both grade levels. No such differ-
ences in content comprehension were apparent in 
Science. Nevertheless, cognitive skills are largely similar 
across domains whereby students acquire knowledge 
but display lower skills applying that knowledge with a 
conceptual understanding to solve problems or answer 
questions.

Following this detailed investigation into how students 
in the UAE compare to their regional and international 
peers, the focus turns to analysing how different groups 
of students within the country performed.
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TABLE 3

Informational Literary Interpretive Straightforward

females 465 442 453 452

males  440 413 423 426

Reading Purpose Comprehension Process

READING PROFILES BY GENDER

International assessments provide an additionally 
unique opportunity to examine whether variation in 
patterns of achievement within a country are mirrored 
elsewhere. One area in which such a cross-national 
view is informative is the study of divergent outcomes 
amongst students of opposite genders. Studies such 
as TIMSS have enriched educators’ approach to elimi-
nate the gender gap. They provide a cross-sectional 
snapshot of the state of equality between genders at 
any point in time while forming a critical reference 
time to evaluate the evolution of this divide in 
response to government policies. Contrasting a 
nation’s gender profile to that of similar or neighbour-
ing countries refines policy-makers’ view of the 
contrasting impact of different practices on the 
achievement of boys and girls.

Grade 4 Gender Differentials
The most substantial finding in gender research is the 
consistent advantage maintained by female students 
in Reading proficiency through multiple forms of 
assessment at various grade levels. In PIRLS, females 
attain resoundingly higher average scores than males 
in every participating country except for Columbia 
where no statistically significant difference exists. The 
average difference between male and female 
students’ Reading ability was found to be 16 points. 
Interestingly, while students in some countries, 
particularly Arab ones, displayed more than twice this 
differential, a gender differential in Reading was 
found in even the highest performing countries.

In the UAE, females were found to attain scores that 
were 27 points higher than their male peers in Grade 4 
Reading. This was similar to the differential observed 
in Arab participants Morocco and Qatar where males 
lagged by 30 points. The largest gender differential in 
Reading was found amongst Saudi Arabian students 
where females outperformed males by 54 points or 
more than one-half of a full standard deviation. 

Table 3 shows the differences in achievement by Read-
ing purpose and process. Its results highlight a 
greater advantage for females in informational texts 
as well as where interpretive processes are required. 
This suggests a greater level of attention to detail on 
behalf of females who are better able to extract 
information as well as inferring meaning where it is 
not directly stated.

Contrary to the universal advantage displayed by 
female students in Reading at Grade 4, mathematical 
achievement appears to be equivalent for boys and 
girls on average across the world. In nearly all 
countries, males display slightly higher scores though 
none are significantly greater than 10 points on 
average. As Figure 6 demonstrates however, gender 
differentials persist in the region. The figure shows 
the difference between average female score and 
average male score in Grade 4 mathematics for a 
select group of participants in TIMSS 2011. Bars 
extending to the right signify higher female achieve-
ment. 

Our analysis shows 8 of the 10 largest gender differ-
ences in the world were found amongst Arab 
countries’ Grade 4 students. In Kuwait, males under-
perform by at least 35 points whereas in the UAE only 
8 points in favour of females separate the genders on 
average performance.  

GENDER DIFFERENTIALS IN PROFICIENCY AT GRADE 4 AND GRADE 8
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International assessments provide an additionally 
unique opportunity to examine whether variation in 
patterns of achievement within a country are mirrored 
elsewhere. One area in which such a cross-national 
view is informative is the study of divergent outcomes 
amongst students of opposite genders. Studies such 
as TIMSS have enriched educators’ approach to elimi-
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snapshot of the state of equality between genders at 
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time to evaluate the evolution of this divide in 
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nation’s gender profile to that of similar or neighbour-
ing countries refines policy-makers’ view of the 
contrasting impact of different practices on the 
achievement of boys and girls.

Grade 4 Gender Differentials
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in Reading proficiency through multiple forms of 
assessment at various grade levels. In PIRLS, females 
attain resoundingly higher average scores than males 
in every participating country except for Columbia 
where no statistically significant difference exists. The 
average difference between male and female 
students’ Reading ability was found to be 16 points. 
Interestingly, while students in some countries, 
particularly Arab ones, displayed more than twice this 
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in Arab participants Morocco and Qatar where males 
lagged by 30 points. The largest gender differential in 
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where females outperformed males by 54 points or 
more than one-half of a full standard deviation. 

Table 3 shows the differences in achievement by Read-
ing purpose and process. Its results highlight a 
greater advantage for females in informational texts 
as well as where interpretive processes are required. 
This suggests a greater level of attention to detail on 
behalf of females who are better able to extract 
information as well as inferring meaning where it is 
not directly stated.

Contrary to the universal advantage displayed by 
female students in Reading at Grade 4, mathematical 
achievement appears to be equivalent for boys and 
girls on average across the world. In nearly all 
countries, males display slightly higher scores though 
none are significantly greater than 10 points on 
average. As Figure 6 demonstrates however, gender 
differentials persist in the region. The figure shows 
the difference between average female score and 
average male score in Grade 4 mathematics for a 
select group of participants in TIMSS 2011. Bars 
extending to the right signify higher female achieve-
ment. 

Our analysis shows 8 of the 10 largest gender differ-
ences in the world were found amongst Arab 
countries’ Grade 4 students. In Kuwait, males under-
perform by at least 35 points whereas in the UAE only 
8 points in favour of females separate the genders on 
average performance.  
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When analysing the source of the Mathematics shortfall 
for males by content domain, we find that males in fact 
perform at a statistically similar level in Number. Their 
overall Mathematics score however, is driven lower 
almost entirely by the two other content domains of 
Data and Chance and Geometry where they achieve 14 
points and 16 points less than their female colleagues 

respectively. Interestingly, whereas the UAE average 
score in Data display was found to be slightly lower than 
the overall Mathematics score, females performed 
better on Data Display, demonstrating a need to 
increase males’ understanding of this essential content 
area. Geometry is additionally shown to be a problem-
atic area for both genders. 
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This finding is consistent with figures from our analysis 
of cognitive subdomains. In Mathematics, no discernible 
difference is noticed between cognitive domains 
whereas females show substantially higher achievement 
in scientific reasoning, reflecting an acquisition of scien-
tific inquiry skills along with knowledge. It is noteworthy 
that female students’ applied skills were below overall 
proficiency in Science. This finding is common where 
inquiry based learning is an underdeveloped skill, 
leaving students with little opportunity at school or at 
home to apply the advanced knowledge and reasoning 
developed through content study. 

Grade 8 Gender Differentials
Within all participating countries, larger differences in 
achievement were generally found between males and 
females in Grade 8. This was true for achievement in 
both domains but it is noteworthy for educators that the 
magnitude and even sign of the differential varied across 
the world. 

In Mathematics, females displayed higher average 
scores in 23 countries in contrast to 17 countries where 
males were found to be more proficient. As in Grade 4, 
gender differentials were smaller in high achieving 
countries. The largest gender differential in the world 
was found in Oman were males were 63 points behind 
females in measured mathematics achievement. At the 
other end of the knowledge spectrum, males attained at 
least 10 points higher on TIMSS mathematics in two 
Arab participating countries, namely Lebanon and Syria. 

THE GENDER GAP IN  ACHIEVEMENT FOR GRADES 4 AND 8

At the international level, the gender differential overall 
is reversed in sign for Grade 4 Science with an average 
worldwide gender differential of two points in favour of 
males. Two conflicting outcomes yield this seemingly 
small differential. Six out of ten countries at this level 
witness male achievement higher than that of females. 
Males generally achieved higher scores in Western 
European nations and the United States, with the 
average difference in countries where males scored 
higher amounting to almost 7 points.

Yet this is precisely the domain where the greatest 
gender difference exists in the UAE, as boys are a full 18 

points behind their female colleagues. Although the 
difference in this domain between UAE males and 
females is the lowest in the Arab world, it is still a consid-
erable margin. Breaking the finding down by content 
domain, female students’ advantage appears to be 
equivalent in Earth Sciences and Physics at approxi-
mately 15 points. The difference expands to more than 
26 points in Life Science showing this to be another 
content domain, much like Geometry in Mathematics, 
which strongly relates to the real world yet it is one in 
which male Grade 4 students in the UAE show a lack of 
sufficient understanding. 
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for males by content domain, we find that males in fact 
perform at a statistically similar level in Number. Their 
overall Mathematics score however, is driven lower 
almost entirely by the two other content domains of 
Data and Chance and Geometry where they achieve 14 
points and 16 points less than their female colleagues 

respectively. Interestingly, whereas the UAE average 
score in Data display was found to be slightly lower than 
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increase males’ understanding of this essential content 
area. Geometry is additionally shown to be a problem-
atic area for both genders. 
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WHAT DOES THIS MEAN FOR THE UAE?

Our intricate analysis of the outcomes of male and 
female students in TIMSS and PIRLS has revealed 
striking patterns. Internationally, high achieving 
countries tended to have a smaller gender gap. This 
suggests that effective education systems, along with 
their emphasis on raising outcomes, additionally priori-
tise equity amongst students. 

Gender achievement profiles differed from one country 
to the next though a startling finding persisted for every 
domain and grade level. The largest gap in achievement 
between males and females was found in Arab countries. 
No country in the region had equitable outcomes 
amongst its male and female students. Whereas the 
gender gap analysed for most countries reflects differ-
ences amongst students often within the same class, 
gender differences in the Arab world are unlike those 
reported internationally. In general, males and females 
attend different schools in the Arab world. As a result, 

gender differences are across segregated schools, mean-
ing that their magnitude comprises disparity in male and 
female school quality as well as differences in engage-
ment and knowledge acquisition rates. The gender 
divide in the UAE was generally the lowest in the region 
but remained high. It was found to be largest in Reading 
followed by Science whereas the gender difference in 
Mathematics was more pronounced in Grade 8.

Over time, technological advances, economic conditions 
and job market developments can each pull students’ 
drive in alternate directions. This leaves education with 
an ongoing responsibility to provide the differentiated 
support that boys and girls require to achieve their 
utmost potential.

At the Mathematics content level, our analysis reveals 
statistically similar outcomes in the Number domain. In 
fact, males’ scores on the Number domain contribute to 
what otherwise would have been a much larger divide. 
The gender gap is instead found to stem from a 25 point 
advantage for females in Geometry with a smaller yet 
equally significant advantage of approximately 20 points 
in Algebra and Data and Chance.

Similarly, in Science, boys underperform by 27 points 
in Chemistry and as much as 33 points in Biology 
domain when compared to girls in Grade 8. Just under 
19 points separate the two groups in Earth Science and 
Physics though this is a unique result compared to the 
rest of the world. The UAE is one of only 6 countries in 
which boys do not surpass girls Earth Science achieve-
ment in Grade 8.   

WHAT EXPLAINS THE EXPANSIVE GENDER GAP AT GRADE 8?
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The outcomes inequity between genders in the UAE 
doubles when comparing Grade 8 students to Grade 4 
students in Mathematics. On average, 17 points 
separate genders in the country, indicating substantially 
higher inequity in their learning outcomes. Our further 
analysis shows that both males and females perform 
better in Grade 8 relative to the international scale 
average. However, females’ exceed their younger 
colleagues significantly more than males do. As a result, 
the gender gap is wider in Grade 8 in the UAE due to 
relatively better achievement amongst females.

In the Science domain at Grade 8, international results 
point to the highest male achievement amongst all 
domains that they were tested in at both grade levels. 

Whereas females had outscored males in high achieving 
countries in other domains, Grade 8 Science results 
show a reversal in several systems as males scored more 
than females on average in, Korea, the United States and 
Australia.

Patterns of attainment amongst UAE students in Grade 8 
Science magnified that of other domains. The gender 
gap had been found to be larger in Science than in Math-
ematics at the 4th grade level. TIMSS results show Grade 
8 Science is where we find the largest discrepancy 
between students of different genders in the UAE. The 25 
point differential implies an extensive knowledge divide 
between boys and girls in the UAE on average.

GENDER DIFFERENTIAL IN MATHEMATICS – GRADE 8

FIGURE 9
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WHAT DOES THIS MEAN FOR THE UAE?

Our intricate analysis of the outcomes of male and 
female students in TIMSS and PIRLS has revealed 
striking patterns. Internationally, high achieving 
countries tended to have a smaller gender gap. This 
suggests that effective education systems, along with 
their emphasis on raising outcomes, additionally priori-
tise equity amongst students. 

Gender achievement profiles differed from one country 
to the next though a startling finding persisted for every 
domain and grade level. The largest gap in achievement 
between males and females was found in Arab countries. 
No country in the region had equitable outcomes 
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gender gap analysed for most countries reflects differ-
ences amongst students often within the same class, 
gender differences in the Arab world are unlike those 
reported internationally. In general, males and females 
attend different schools in the Arab world. As a result, 

gender differences are across segregated schools, mean-
ing that their magnitude comprises disparity in male and 
female school quality as well as differences in engage-
ment and knowledge acquisition rates. The gender 
divide in the UAE was generally the lowest in the region 
but remained high. It was found to be largest in Reading 
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Mathematics was more pronounced in Grade 8.
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drive in alternate directions. This leaves education with 
an ongoing responsibility to provide the differentiated 
support that boys and girls require to achieve their 
utmost potential.

At the Mathematics content level, our analysis reveals 
statistically similar outcomes in the Number domain. In 
fact, males’ scores on the Number domain contribute to 
what otherwise would have been a much larger divide. 
The gender gap is instead found to stem from a 25 point 
advantage for females in Geometry with a smaller yet 
equally significant advantage of approximately 20 points 
in Algebra and Data and Chance.

Similarly, in Science, boys underperform by 27 points 
in Chemistry and as much as 33 points in Biology 
domain when compared to girls in Grade 8. Just under 
19 points separate the two groups in Earth Science and 
Physics though this is a unique result compared to the 
rest of the world. The UAE is one of only 6 countries in 
which boys do not surpass girls Earth Science achieve-
ment in Grade 8.   
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The outcomes inequity between genders in the UAE 
doubles when comparing Grade 8 students to Grade 4 
students in Mathematics. On average, 17 points 
separate genders in the country, indicating substantially 
higher inequity in their learning outcomes. Our further 
analysis shows that both males and females perform 
better in Grade 8 relative to the international scale 
average. However, females’ exceed their younger 
colleagues significantly more than males do. As a result, 
the gender gap is wider in Grade 8 in the UAE due to 
relatively better achievement amongst females.

In the Science domain at Grade 8, international results 
point to the highest male achievement amongst all 
domains that they were tested in at both grade levels. 

Whereas females had outscored males in high achieving 
countries in other domains, Grade 8 Science results 
show a reversal in several systems as males scored more 
than females on average in, Korea, the United States and 
Australia.

Patterns of attainment amongst UAE students in Grade 8 
Science magnified that of other domains. The gender 
gap had been found to be larger in Science than in Math-
ematics at the 4th grade level. TIMSS results show Grade 
8 Science is where we find the largest discrepancy 
between students of different genders in the UAE. The 25 
point differential implies an extensive knowledge divide 
between boys and girls in the UAE on average.
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In all three domains, at least 36% of UAE students 
were unable to attain the Low benchmark level. In 
reading, it is encouraging to find 15% of students can 
be classified as high achievers by international stand-
ards, having exceeded the high benchmark. This 
proportion is slightly lower in Science at 14% and in 
Mathematics at 12%. The distribution graph is impor-
tant because it reveals 39% of students remain below 
the Low benchmark in Science at Grade 4. The graph 
demonstrates that the low UAE average in Grade 4 
Science compared to the other domains is driven by 
64% of students being at or below Low in Science as 
measured by TIMSS.

Results in the previous chapter had shown the UAE 
average score at Grade 8 to be closer to the interna-
tional scaled average. Figure 11.2 shows how this is 
manifested in the distribution, with a smaller propor-
tion of students failing to achieve the Low benchmark 
compared to Grade 4. 

It can additionally be seen from this figure that positive 
skewness, i.e. a small number of high observations, has 
pushed up the UAE benchmark distribution in Grade 8. 
To put it differently, high Science scores were found for 
over 19% of students who can be classified as high-
achievers. This appears to be what has led to a higher 
average score in Grade 8 Science. 

DISTRIBUTION OF STUDENTS OVER INTERNATIONAL BENCHMARKS - GRADE 8

FIGURE 11.2

WHAT DOES THIS MEAN FOR THE UAE?

In mapping TIMSS and PIRLS results to international 
benchmarks that define expectations of students’ knowl-
edge and skills, we found the majority of students in the 
UAE exhibited critically underdeveloped education. 
Students at the low, or below low, benchmarks are 
believed to only possess superficial understanding of 
domains with little cognitive ability to extract any 
information that was not clearly stated. Nevertheless, 
2% to 4% of students achieve at levels comparable to 
the highest average scores in the world.

When examining variation across the UAE, important 
patterns are observed. To begin with, girls are much less 
likely to be at risk in the UAE given their level of knowl-
edge whereas at least 60% of males are in the Low or 
Below Low benchmark level. However, this variation 
does not carry over to high achievers where similar 
proportions of both genders can be found.
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believed to only possess superficial understanding of 
domains with little cognitive ability to extract any 
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the highest average scores in the world.
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patterns are observed. To begin with, girls are much less 
likely to be at risk in the UAE given their level of knowl-
edge whereas at least 60% of males are in the Low or 
Below Low benchmark level. However, this variation 
does not carry over to high achievers where similar 
proportions of both genders can be found.
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High

Intermediate

Low
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To better inform education policy in the UAE, the Ministry 
of Education has begun analysing  student achievement 
data from the 2011 round along with contextual informa-
tion on students’ learning experiences. This ensures the 
greatest benefit is extracted from the country’s first 
participation as a nation in TIMSS 2011 and PIRLS 201 
There is no doubt that enhancing education is an utmost 
priority for the nation and this analysis will develop an 
evidence-based understanding of how to achieve these 
ambitions.

The research will focus on the following areas:

 Elevating outcomes to meet international   
 benchmarks in all domains.

 Reducing the gender gap.

 Enhancing student engagement,  
 interest and confidence

 Engaging the education community in the   
 research findings to improve student learning,  
 teacher performance, and parental involvement.

International assessments have become invaluable 
tools for the benchmarking of students’ knowledge and 
skills as key outcomes of the education process. Coun-
tries around the world today rely on such studies for 
measuring outcomes and progress within their system in 
addition to evaluating the effectiveness of policies and 
programs.

In their first participation with peers around the nation in 
TIMSS and PIRLS, students in the UAE demonstrated 
average achievement levels that lead the Arab world in 
Reading and were amongst the top achievers in Math-
ematics and Science.  At the Grade 4 level, students in the 
UAE on average, display higher performance in Reading, 
followed by Mathematics then Science, while their 
achievement was comparatively higher in Science than 
Mathematics at Grade 8. In both tested levels however, 
results were found to be below international standards 
on average. This underlines the importance of conducting 
intricate analysis of these studies to devise evidence-
based methods of advancing the country’s education 
system. Some variation between grade levels was found 
as Grade 8 students performed relatively better than 
those in Grade 4.

The UAE joins a select group of nations participating in 
all three major international assessments. This height-
ened focus on education in the UAE is one of the 
country’s strongest assets and reflects its ambition for 
continuous improvement. 
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