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PISA can be used to give information about the performance of education systems, the equity in distribution 
of learning opportunities, consistency of school performance within a country and student dispositions to 
learning and to issues in the community. Performance in PISA is reported both in terms of a score (with 
mean of 500 and a standard deviation of 100 across OECD countries) and also as a proficiency level, 
which describes the tasks that a student can do. In science there are six proficiency levels, with Level 6 
representing the highest capacity.

This report focuses on the gender differences observed in the first three PISA surveys. In PISA 2000 reading 
was the major area of assessment, in 2003 it was mathematics and in 2006 it was science. There are sections 
below devoted to each of these areas of assessment, with a more detailed description of the most recent 
survey in 2006 which focused on students’ competency in science, offering a comprehensive international 
measurement in this area. In today’s technology-based societies, understanding fundamental scientific 
concepts and theories and the ability to structure and solve scientific problems are more important than 
ever. PISA 2006 assessed not only science knowledge and skills, but also the attitudes which students had 
towards science.

WHAT DID PISA 2000 TELL US ABOUT GENDER DIFFERENCES IN READING?

PISA 2000 focused on reading and studied gender differences in great detail. One of the main findings of 
the initial PISA 2000 report was that females outperform males in reading and in all of its subcomponents. 
It was also the case that females showed a lot more interest than males in reading and in part this explains 
the performance gap.

Student performance 
The study of gender differences has always been one of the main areas of interest to countries participating 
in PISA. In the first cycle of PISA in 2000 the main focus of assessment was reading and a chapter of the 
initial report, Knowledge and Skills for Life: First results from PISA 2000 (OECD, 2001), was devoted to 
gender differences. There were some large gender differences observed in both student performance and 
student attitudes.

In all participating countries females significantly outperformed males. The advantage to females, on 
average across the OECD, was 32 score points. This is nearly one half of a proficiency level (there are 
five proficiency levels in reading). There was, however, significant variation between countries in the size 
of gender differences. The largest difference between males and females was in Finland (the top-scoring 
country overall) with a difference of 51 score points. It must be pointed out, however, that males in Finland
did not score poorly in PISA – there is no other country where males scored more highly – it is just that the 
females obtained exceptionally high results.

The distribution of performance showed strong contrasts between females and males. In the PISA 2000 
assessment 11.9% of females performed at the highest level of proficiency (Level 5) compared with 7.2% 
of males. In all OECD countries males were more likely than females to be among the lowest-performing 
students. At Level 1 and below on the combined reading literacy scale, the ratio of males to females ranged 
from 1.3 to 3.5.

In PISA 2000 three areas of reading competency were measured on the retrieving information scale, the
interpretation scale and the reflection and evaluation scale. With few exceptions, females outperformed 
males on every scale, with gender differences strongest in reflection and evaluation. On average, gender 
differences were 45 score points in favour of females on the reflection and evaluation scale, compared with 
29 score points on the interpretation scale and 24 score points on the retrieving information scale.
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Trends in gender differences in reading between PISA 2000 and PISA 2006
Since 2000 there has been a great deal of interest in whether any changes have occurred in reading 

performance. Overall, performance in reading declined slightly (though not statistically significantly) 

between 2000 and 2006 - by 6 score points on average in the countries where valid comparisons could be 

made (Table 6.3a, OECD, 2007a).2 At the same time the difference between males and females increased 

from 32 to 38 score points.

This increased difference is largely due to the fact that between 2000 and 2006 the performance of males 

decreased (statistically significantly) by 10 score points. The largest decline in an OECD country was in 

Spain with a 38 score point decrease. There were also statistically significant decreases in the performances 

of males in eight other OECD countries – Iceland (28 score points), Japan (25 score points), Greece and 

Norway (24 score points), Italy (22 score points), France (21 score points), Mexico and Australia (18 score 

points).

Among the partner countries the largest decline in male scores was in Argentina (48 score points) with 

statistically significant declines also in Romania (47 score points), Bulgaria (34 score points), the Russian

Federation (23 score points) and Thailand (21 score points).

In terms of the distribution of performance, the proportions of males and females performing at the highest 

level in 2006 (6% of males and 11% of females) were very similar to those in 2000 (7% of males and 12% 

of females). For the students who were at the lower proficiency levels (i.e. Level 1 and below) in 2006 there 

were 26% of males and 14% of females, compared to the results of PISA 2000 where there were 22% of 

males and 13% of females.

Student interest and engagement in reading
In PISA 2000 students were also asked questions about their interest in reading, their reading habits, what 

sort of material they read and how long they read for. The responses from these questions were combined 

to construct a number of indices about students’ interest and engagement in reading. These indices revealed 

some significant differences between males and females. PISA 2000 found that students’ interest and 

engagement was associated with a significant portion of the gender differences in performance. 

The PISA index of interest in reading was derived from students’ level of agreement with the following 

statements: i) I read because reading is fun, I wouldn’t want to give it up; ii) I read in my spare time; and iii)

when I read, I sometimes get totally absorbed. A four-point scale with the response categories “disagree”, 

“disagree somewhat”, “agree somewhat” and “agree” was used.

As for many of the indices discussed below, the average score across the OECD on the PISA index of interest 

in reading was standardised at 0 with a standard deviation of 1. Across the OECD males had an average 

score of -0.24 while females had an average score of 0.26 (i.e. half of a standard deviation difference). In

all countries males expressed less interest in reading than females. More generally, however, about half of 

the students surveyed in PISA 2000 were positive about reading with 48% of them agreeing or agreeing 

somewhat that reading is fun and that they would not want to give it up.

While it is not possible to make a causal link between student interest and performance because many 

factors are involved, the evidence in PISA 2000 suggests that they are associated. One standard deviation 

difference in the index of student interest is associated with a change of 27.9 score points on the PISA

reading scale.
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Students were also asked about their habits regarding reading. The PISA index of engagement in reading was 
derived from students’ level of agreement with the following statements: i) I read only if I have to; ii) reading
is one of my favourite hobbies; iii) I like talking about books with other people; iv) I find it hard to finish 
books; v) I feel happy if I receive a book as a present; vi) for me reading is a waste of time; vii) I enjoy going 
to a bookstore or a library; viii) I read only to get information that I need; and ix) I cannot sit still and read 
for more than a few minutes. A four-point scale with the response categories “strongly disagree”, “disagree”, 
“agree” and “strongly agree” was used.

Across the OECD in 2000, 46% of males read only if they had to, compared with 26% of females. In
addition, 58% of males read only to obtain information that they needed, as opposed to 33% of females. 
Similarly, 25% of males reported that reading is one of their favourite hobbies, compared with 45% of 
females. Males also tend to spend much less time reading than females, with 30% of them, on average, 
reporting that they read for enjoyment for more than 30 minutes each day, compared to 45% of females.

Following the production of the PISA initial reports for each cycle of PISA, further focused reports are also 
produced. In the thematic report Reading for Change - Performance and Engagement across Countries: 
Results from PISA 2000 (OECD, 2002) students were categorised into different clusters according to their 
reading habits – there were four types of students described: i) least diversified readers; ii) moderately 
diversified readers; iii) diversified readers in short texts; and iv) diversified readers in long texts.

As shown in Table 3, the classification highlights a clear difference in the reading patterns of males and 
females. Roughly equal proportions of males and females fell into each of the first two groups. However, 
34% of males fell into the “diversified readers in short texts” group, compared with 23% of females, while 
conversely 29% of females, compared with 16% of males, fell in the “diversified readers in long texts” 
group, where students identify themselves as readers of newspapers, magazines, books (especially fiction), 
but not comics.

Other gender differences found in PISA 2000
PISA 2000 investigated a number of other student characteristics including students’ sense of belonging to 
school and students’ level of participation at school, i.e., their level of participation in school activities. The 
thematic report Student Engagement At School, a Sense Of Belonging and Participation: Results from PISA 
2000 (Willms, 2003) found a similar sense of belonging for females and males. It is possible to express a 
comparison between two measures using odds ratios, which express the likelihood of an event occurring in 
one group of the population compared to the likelihood of the same event occuring in another group – if the 
value is 1.0 then the both events are equally likely to occur. On average, the odds of a female having a low 
sense of belonging were 0.98 that of a male, not statistically significantly different, indicating that males and 
females were equally likely to have a low sense of belonging. However, the odds ratio of females having a 
low sense of participation in school was 0.93, which suggested that the likelihood of a female having low 
participation was about 7% less than that of a male. This difference was statistically significant.

PISA 2000 also showed differences between males and females in their preferred modes of learning. These 
differences were described in the thematic report Learners For Life: Student Approaches To Learning: Results 
From PISA 2000 (Artelt et al, 2003). The main findings of the report were:

 In general, when approaching a learning task, females were better at working out what knowledge and 
skills they needed to know to solve the problem, whereas males were better at processing information.

 Motivation showed contrasting gender differences. In most countries females expressed significantly 
greater reading interest and claimed more effort and persistence. On the other hand, males showed 
significantly more interest in mathematics in most countries.
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 Students’ self-related beliefs showed similar patterns, with females generally confident in their verbal 
abilities and males in their mathematical abilities. A particular advantage for male students, their biggest 
strength outside the mathematics domain, was their confidence in being able to succeed in tasks, even 
where they found them difficult. Even though the extent of this advantage was modest, its incidence was 
widespread: it was identifiable at a statistically significant level in all but three OECD countries.

 Males and females have different preferences in the way that they learn with their peers: in most countries 
males were more likely than females to be positive about competitive learning situations. In about half 
of countries, females were more likely than males to say that they like learning co-operatively; in the rest 
there was no difference, except in Korea where males favoured co-operative learning more.

In summary the results of PISA 2000 show clearly an advantage to females in reading, not only in the 
performance on the assessment, but also in the attitudes and engagement that females have to reading.

WHAT DID PISA 2003 TELL US ABOUT GENDER DIFFERENCES IN MATHEMATICS?

The broader gender patterns in later career and occupational choices are already apparent in the mathematics 
performance of 15-year-old males and females as observed by PISA. Gender patterns in mathematics 
performance are fairly consistent across OECD countries (Learning for Tomorrow’s World – First Results from 
PISA 2003). In most countries male students outperformed female students in the combined mathematics 
scale and every subscale. In terms of attitudes, the study found even greater gender differences. Female
students consistently reported lower levels of enjoyment, interest and motivation than their male peers, as 
well as higher levels of anxiety, helplessness and stress in class.

Taken together, the difference between males and females in performance in mathematics, on the one hand, 
and attitudes towards the subject, on the other, are highly relevant for policy makers, as these data reveal 
inequalities between the sexes in the effectiveness with which schools and societies promote motivation 
and interest.

Student performance
The results from the PISA 2003 mathematics assessment revealed an overall gender difference of 11 score 
points in favour of males, the largest difference in favour of males being 23 score points in Korea. The only 
country with a significant difference in favour of females was Iceland with a 15 score point difference. Some
were are also apparent in the distribution of performance across the six proficiency levels in mathematics. 
On the combined mathematics scale, 17% of males on average across the OECD achieved the highest two 
proficiency levels (Levels 5 and 6) compared with 12% of females. However, there were no such large 
differences at the lowest levels, with 21% of males and 22% of females achieving at Level 1 or below.

In addition to the overall mathematics scale, PISA 2003 provided measures of students’ achievements in 
four content areas. Taking account of the research literature on this subject, and following an in-depth 
consensus building process among OECD countries on what would be an appropriate basis to compare 
mathematics performance internationally, the four content areas established were:

– Space and shape which relates to spatial and geometric phenomena and relationships; 

– Change and relationships which involves mathematical manifestations of change as well as functional 
relationships and dependency among variables;

– Quantity which involves numeric phenomena as well as quantitative relationships and patterns; and

– Uncertainty which involves probabilistic and statistical phenomena and relationships.
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Overall, the gender differences were largest in the space and shape scale, where there were statistically 
significant performance differences between males and females in all OECD countries except Finland,
Norway, the Netherlands and Japan. Across the OECD countries, males performed on average 17 score 
points higher than females on this scale. Females outperformed males in only one country, Iceland. The 
difference in favour of males reached more than 35 score points, equivalent to half a proficiency level in 
mathematics, in the Slovak Republic and in the partner country Liechtenstein (Table 2.1c, OECD, 2004a).

In terms of proficiency levels, gender differences in space and shape were most clearly visible at the top end 
of the scale: on average across OECD countries, 7% of males reached Level 6, while only 4% of females 
did so. In the Czech Republic, Japan, Korea, the Slovak Republic, Switzerland and the partner country 
Liechtenstein, the gender gap at Level 6 was around 6% (Table 2.1b, OECD, 2004a).

On the change and relationships scale males outperformed females in 17 OECD countries and four partner 
countries, but generally only by small amounts (Table 2.2c, OECD, 2004a). The average performance 
difference between males and females was only 10 score points, a somewhat smaller gap than the 16 
score point difference found for the space and shape scale. Only in Iceland did females outperform males. 
Nevertheless, as in the case of space and shape, gender differences tended to be larger at the top end of the 
scale (Table 2.2b, OECD, 2004a).

Consistent with the findings for the two scales described above, males showed an advantage on the quantity
scale, but gender differences here tended to be even smaller than for either the space and shape or the 
change and relationships scales. The distributions of males and females by proficiency level were relatively 
similar, with a few more males than females at the top end of the scale (Table 2.3b, OECD 2004a). Sixteen
countries showed differences in favour of males. Again, Iceland was the only country where females 
performed statistically significantly above males (Table 2.3c, OECD, 2004a). 

Gender differences were also observed in the uncertainty scale in favour of males, where performance 
differences occurred in 24 out of the 30 OECD countries.

Trends in gender differences in mathematics between PISA 2003 and PISA 2006
Comparisons of mathematics performance between different cycles of PISA can only be made between 
2003 and 2006, since 2003 was the first cycle in which mathematics was the major assessment domain. 
Comparisons over such a short time do not necessarily indicate a long term trend and need to be treated 
with caution.

Overall there was no change to the gender difference on the combined mathematics scale between 2003 
and 2006 - the performance advantage of males remained unchanged at 11 score points. However, there 
were changes in gender differences in some individual countries. In Austria, there was a 15 score point 
increase in the gender difference in favour of males, the average score for females having decreased by 8 
score points while that for males increased by 7 score points. There was a significant decrease in gender 
difference in Iceland, the position changing from females having significantly outperformed males in 2003 
to no significant difference in 2006: between 2003 and 2006 the average scores for females and males 
decreased by 15 score points and 4 score points respectively. In Greece, there was a gender difference 
change of 15 score points in favour of females over the period, the average female score having risen by a 
significant 21 score points while the male average score rose by 7 score points.

Student attitudes
PISA 2003 showed that gender differences in students’ attitudes and approaches towards mathematics are 
even more pronounced than gender differences in performance.
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While performance differences in mathematics tended to be modest, there were marked differences 
between males and females in their levels of interest in and enjoyment of mathematics as well as in their 
self-related beliefs, emotions and learning strategies related to mathematics. For example, in 21 out of the 
40 participating countries and economies males expressed stronger levels of interest in and enjoyment of 
mathematics than females. Gender differences in instrumental motivation in mathematics (which is the 
motivation related to doing a subject with the aim of gaining an advantage sometime in the future) tended 
to be even greater than the gender differences in interest in mathematics, suggesting that males may be more 
motivated to learn because they believe that mathematics will help them in their later careers. With respect 
to students’ use of learning strategies, gender differences were less pronounced.

A similar picture emerged when looking at students’ mathematics-related self-efficacy beliefs, self-concepts 
and anxiety. Females tended to report lower mathematics-related self-efficacy than males in almost 
all countries, while males tended to have a more positive view of their abilities than females. Females
experienced significantly more feelings of anxiety, helplessness and stress in mathematics classes than 
males in 32 out of the 40 countries and economies.

WHAT DID PISA 2003 TELL US ABOUT GENDER DIFFERENCES IN PROBLEM SOLVING?

In PISA 2003, the opportunity was taken by participating countries to implement an innovative assessment 
of students’ problem-solving skills. The aim was to design a test that measured students’ cross-disciplinary 
problem-solving skills, with performance therefore not dependent on students’ capacities in mathematics 
or science. Students were required to identify problems in various settings, choose relevant information or 
constraints, represent possible alternatives or solution paths, develop solution strategies, solve the problem 
and communicate the solution. The problem-solving component was an integral part of the survey and gave 
further information about the link between the analytical reasoning skills needed in mathematics and those 
needed in problem solving. The extent to which the advantage of male students in mathematics performance 
was replicated in problem solving could give clues as to whether males do better in mathematics because 
they have mastered the subject better or because they have particular generic skills that help them solve 
mathematical problems.

As in the other assessment areas, scores were standardised to an OECD average of 500 score points and 
a standard deviation of 100 – all countries participating in PISA 2003 participated in the problem-solving 
assessment. There were three proficiency levels described in problem solving.

Only a few countries showed statistically significant gender differences in problem solving. In Iceland,
Norway and Sweden, as well as in the partner countries Indonesia and Thailand, female students outperformed 
male students in problem solving. The partner economy Macao-China was the only participant where 
male students outperformed female students. As in mathematics and reading (Table 5.1, OECD, 2004b), 
the advantage that female students had in problem solving in Iceland was by far the largest compared to 
the other participating countries and economies: female students scored 30 score points more than male 
students, representing a third of a proficiency level. In the remaining countries the largest gap in either 
direction was 12 score points or less.

In terms of proficiency levels, there were typically slightly more male than female students at both the 
lowest and the highest proficiency levels. On average in OECD countries, 18% of male students and 
16% of female students were below Level 1, while 19% of male students and 18% of female students 
reached Level 3.

The small number of gender differences observed in problem solving may indicate that female and 
male students can draw on their own specific strengths when it comes to cross-disciplinary tasks. Male 
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students’ strengths in mathematics do not appear to derive from a superiority in analytical reasoning 
skills. Rather, it seems that gender-specific strengths balanced out in a way that led to relatively equal 
outcomes for both genders in problem-solving performance. This may be an indication that in many 
countries there were no strong overall disadvantages for either male students or female students as 
learners, but merely gender-specific strengths or preferences for certain subjects. 

In this sense, the problem-solving assessment provided a good overall indicator of educational outcomes 
for males compared with those of females in individual countries, and hence also an indicator of the 
extent to which societies have removed gender-based disadvantages in cognitive performance. Problem 
solving is, therefore, an area not affected by particular characteristics of one part of the curriculum that 
may favour one group over another.

WHAT DID PISA 2006 TELL US ABOUT GENDER DIFFERENCES IN SCIENCE?

The remainder of the report focuses on the most recent PISA survey in 2006 when science was the 
major domain of assessment. There is a detailed description of the assessment framework and some 
sample items are also described. An analysis of results from the computer based assessment of science 
(CBAS) is undertaken in an attempt to further understand the reasons behind gender differences in 
science.

The results of the most recent PISA survey are described in PISA 2006 – Science Competencies for 
Tomorrow’s World (OECD, 2007a). Gender differences on the overall science scale were small. In PISA
2006, for the first time, it was possible to study science performance in detail. As will be described in 
more detail in subsequent sections, unlike the position in reading and mathematics, gender patterns in 
science were not consistent across subscales. Males outperformed females in explaining phenomena 
scientifically while females outperformed males in the scale identifying scientific issues. In the scale 
using scientific evidence no clear gender differences emerged. An analysis of gender patterns in different 
areas of knowledge revealed some significant differences. Males tended to outperform females in the 
areas of “Physical systems” and “Earth and space systems”. The area of “Living systems” however 
showed few significant gender differences.

While in many countries the differences between the genders are small relative to differences within 
each gender, overall performance could be raised significantly if the factors behind the various gender 
differences could be identified and tackled. 

The differential gender patterns across the scales highlight the difficulties in designing educational 
policies that promote gender equity.

It is also important to note the finding that science assessments must be balanced in their treatment of 
the different competencies – for example a test containing an overwhelming percentage of items from 
the identifying scientific issues competency would generate the belief that females have an advantage in 
science, whereas a test dominated by items from the explaining phenomena scientifically competency 
would do the opposite.

The PISA science framework
PISA 2006 gave an opportunity, not available previously, to explore gender differences in each separate 
competency and in the knowledge domains. Each of the assessment domains in PISA has a group of experts 
which guides the development of the assessment. The PISA 2006 Science Expert Group was charged with 
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the responsibility of updating the science framework that had been produced for the first PISA cycle in 2000. 
PISA 2006 defined scientific literacy as the extent to which an individual: i) possesses scientific knowledge 
and uses that knowledge to identify questions, acquire new knowledge, explain scientific phenomena and 
draw evidence-based conclusions about science-related issues; ii) understands the characteristic features of 
science as a form of human knowledge and enquiry; iii) shows awareness of how science and technology 
shape our material, intellectual and cultural environments; and iv) engages in science-related issues and 
with the ideas of science, as a reflective citizen. Scientific literacy requires an understanding of scientific 
concepts, as well as the ability to apply a scientific perspective and to think scientifically about evidence.

With more than one-half of the total assessment time devoted to science, PISA 2006 was able to report in 
much greater detail on science performance than was the case in PISA 2000 and PISA 2003. As well as 
calculating overall performance scores, it was possible to report separately on different science competencies 
and to establish for each performance scale conceptually grounded proficiency levels that related student 
performance scores to what students are able to do. Students received scores for their capacity in each 
of the three science competencies (identifying scientific issues, explaining phenomena scientifically and 
using scientific evidence). Estimates were also obtained for students’ knowledge about science (i.e. their 
knowledge of the processes of science as a form of enquiry) and knowledge of science (i.e. their capacity in 
the science content areas of “Earth and space systems”, “Physical systems”, and “Living systems”).

PISA 2006 also explored student attitudes to various science issues by including questions in the test 
instruments, in addition to including questions in the student questionnaire. This was done to put the attitude 
questions into a more clearly defined context (an example is given below in Figure 10, Question 10S). In
this way, students’ opinions regarding contemporary science topics were obtained. Two attitude scales were 
developed, one on interest in science and the other on support for scientific enquiry.

Student performance

Overall performance in science

Across OECD countries, gender differences in performance on the combined science scale in PISA 2006 
tended to be small, both in absolute terms and when compared with the gender gaps in reading and 
mathematics performance. For the OECD countries as a whole, there was a statistically significant difference 
of two score points between the mean scores of male and female students, in favour of males (Table 2.1a, 
OECD, 2007a). Only six OECD countries, the United Kingdom, Luxembourg, Denmark, the Netherlands,
Mexico and Switzerland, showed a statistically significant advantage for males (between 6 and 10 score 
points) while two, Turkey and Greece, showed an advantage for females (between 11 and 12 score points). 
For the remaining OECD countries there were no statistically significant differences.

As shown in Table 4, in all subject areas and in all countries, males had a greater range of performance than 
females. This is demonstrated in the combined science scale by the standard deviation being an average of 6 
score points greater for males than for females, with differences of 6 in the competency identifying scientific 
issues, 6.3 in explaining phenomena scientifically and 7 in using scientific evidence. The implications of these 
results vary from one competency to another according to the mean score comparison. For the competency 
identifying scientific issues females outscored males by an average of 17 score points. The greater variation 
in results for males suggests that there must be a large number of underperforming males in this competency 
and efforts could be concentrated there to seek an improvement in performance. On the other hand for 
the competency explaining phenomena scientifically males scored a more highly than females. To gain an 
overall improvement efforts should be focused at enhancing the performance of females at the high end of 
performance.
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Analysis of the questions which were tested in the field trial for PISA 2006 revealed that some questions 
favoured males, some favoured females and others were neutral. In the final selection of items for PISA 2006 
it was necessary to have a balance of questions which could provide information about real differences 
in the response patterns of males and females. The final selection of items is critical - it is vital that the 
composition of the final test reflects a balance of these types of questions to ensure against falsely generating 
a gender difference.

Figure 6 shows the percentage of each of the item types in the PISA 2006 science assessment. It can be seen 
that this ranges from 5% for closed-constructed responses to 35% for simple multiple choice. 

An alternative measure of gender differences in responses can be obtained by examining the percentage of 
students who get each item correct. A simple measure of the gender differences for item types is not sufficient 
because males and females demonstrated strengths and weaknesses in the three different competencies. An
assessment of the gender difference associated with item types, therefore, needs to keep in mind the average 
gender difference for each competency.

It can be seen in Figure 7, for example, that for identifying scientific issues, the average difference in the 
percentage correct for all items was 3.3% in favour of females and that for each of the item types there were 
differences in the range 3.0% to 3.6%. For explaining phenomena scientifically the overall difference was 
2.6% in favour of males, with the largest percentage point difference of 5.5% being for closed-constructed 
responses. For using scientific evidence, the overall difference was only 0.2% in favour of females. The 
largest difference was 2.7% in favour of males for closed-constructed items. The full list of items, item 
format, science competency and the results for males and females is shown in Table 5.

Following are examples of units from the PISA 2006 science assessment. These units, which were publicly 
released, demonstrate some gender differences.3 It can be seen that in each example the stimulus is given, 
in one case a photo, in another a drawing, and in the third some text. This is followed by the questions. 
There is also an indication given of the type of question, the science competency being assessed, the 
knowledge being assessed, the application and setting of the question, the difficulty of the question (on a 
scale where 500 is the mean score), the proficiency level of the question and the percentage of students 
across the OECD who get the question correct. For each question, the correct answer is given in a guide. To 
guarantee consistency, the same guide was used by all countries that participated in PISA.

Performance in the competency identifying scientific issues

As noted above, gender differences are visible across the OECD as a whole for two of the three competency 
scales. On the identifying scientific issues scale females outperformed males on average across OECD
countries by 17 score points. In a number of countries the advantage of females was large, for example, in 
Greece (31 score points) and in the partner countries Qatar (37 score points), Bulgaria (34 score points), 
Thailand (33 score points), Jordan (32 score points) and Latvia (31 score points) (Table 2.2c, OECD,
2007a).

It would thus appear that females are better able than males to distinguish scientific issues and content from 
other issues. On average, they are better able to recognise questions that can be solved scientifically and 
to identify keywords to search for information on a given topic. They can better recognise key features of a 
scientific investigation, for example what variables should be used, changed or controlled and what extra 
information is needed.

An example of this type of question is contained in the unit GRAND CANYON (Figure 8). This unit has 
a brief introductory stimulus and then asks students to identify those questions regarding damage to the 
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Figure 6
Percentage of each item type, PISA 2006

Figure 7
Summary of percentages of correct answers by item types and competencies, PISA 2006

Item type Number of items Percentage of total

Simple multiple-choice 38 35%

Complex multiple-choice 29 27%

Closed-constructed response 5 5%

Open-constructed response 36 33%

TOTAL 108 100%

Competencies
Identifying scientific 

issues
Explaining phenomena 

scientifically
Using scientific evidence

Item types Males Females
Gender

difference
(M-F)

Males Females
Gender

difference
(M-F)

Males Females
Gender

difference
(M-F)

Simple
multiple-choice

54.9 57.8 -3.0 64.2 61.6 2.6 61.9 59.5 2.4

Complex 

multiple-choice
60.8 64.4 -3.6 49.0 47.2 1.8 47.7 47.5 0.2

Closed-constructed 
response

37.9 32.4 5.5 46.8 44.1 2.7

Open-constructed 

response
25.4 28.4 -3.0 42.8 40.2 2.6 46.0 47.8 -1.8

Overall difference 51.2 54.5 -3.3 52.6 50.0 2.6 50.0 50.2 -0.2

Source: PISA 2006 Technical Report (OECD, 2009).

Source: OECD PISA 2006 Database.
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Figure 8
Science unit - GRAND CANYON

The Grand Canyon is located in a desert in the USA. It is a very large and deep canyon containing many 
layers of rock. Sometime in the past, movements in the Earth’s crust lifted these layers up. The Grand Canyon 
is now 1.6 km deep in parts. The Colorado River runs through the bottom of the canyon.

See the picture below of the Grand Canyon taken from its south rim. Several different layers of rock can be 
seen in the walls of the canyon.

Limestone A

Shale A

Shale B

Limestone B

Schists and granite

GRAND CANYON – QUESTION 7 (S426Q07) 

Question type: Complex multiple choice
Competency: Identifying scientific issues
Knowledge category: “Scientific enquiry” (knowledge about science)
Application area: “Environment“
Setting: Social
Difficulty: 485
Percentage of correct answers (OECD countries): 61.3%

About five million people visit the Grand Canyon national park every year. There is concern about the 
damage that is being caused to the park by so many visitors.

Can the following questions be answered by scientific investigation? Circle “Yes” or “No” for each question.

Can this question be answered by scientific investigation? Yes or No?

How much erosion is caused by use of the walking tracks? Yes / No

Is the park area as beautiful as it was 100 years ago? Yes / No

Level 6
707.9

Level 5
633.3

Level 4
558.7

Level 3
484.1

Level 2
409.5

Level 1
334.9

Below Level 1

Scoring

Full Credit: Both correct: Yes, No in that order.

Comment

This is a complex multiple-choice question, where the students must make a selection of “Yes”or “No”for
each of the two options presented. To gain credit a student must correctly answer both of the options 
presented, in the order “Yes”, “No”. The student must have some notion of the capacities and limits of 
scientific investigations, so the question is assessing the competency of identifying scientific issues. The 
setting of the question is located out side the immediate personal life experiences of the student and the 
setting is social. The question, at a difficulty level of 485, is just below average difficulty and is placed at 
the lower part of Level 3. At this level, students can identify clearly described scientific issues in a range of 
contexts.
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Regular but moderate physical exercise is good for our health.

environment which can be answered scientifically. Sixty three per cent of females across the OECD answered 
this correctly compared to 60% of males.

Performance in the competency explaining phenomena scientifically

In contrast, (Figure 2.16 and Table 2.3c, OECD, 2007a) on the explaining phenomena scientifically scale 
males outperform females on average across OECD countries by 15 score points. Again, in some cases this 
difference is large – for example among OECD countries it is 25 score points in Luxembourg, 22 in Hungary 
and in the Slovak Republic, and 21 in the United Kingdom, Denmark, the Czech Republic and Germany 
and in the partner country Chile it is 34 score points The gender differences on this scale are particularly 
pronounced at the highest level of proficiency. Across OECD countries the percentage of males in the two 
highest proficiency levels (Levels 5 and 6) is 12% compared to 8% for females (Table 2.3b, OECD 2007a).

Students demonstrating this competency can apply appropriate knowledge of science in a given situation. 
The competency includes describing or interpreting phenomena and predicting changes, and may involve 
recognising or identifying appropriate descriptions, explanations and predictions.

An example of a question assessing this competency is question 3 in the unit PHYSICAL EXERCISE. In this 
question, shown in Figure 9, 49% of males scored correctly, compared with 41% of females.

There were exceptions to the general pattern of males performing better than females in explaining 
phenomena scientifically. An example is question 4 in the science unit entitled MARY MONTAGU. In this 
question, shown in Figure 10, students are asked why vaccination is especially important for the very old 
and the very young. Fifty-nine per cent of males scored correctly, compared with 65% of females. This result 
might be explained, at least in part, by student interests and career preferences. The question has a focus on 
community health, and as is shown in the section on future career planning later in the report, females tend 
to have a greater interest than males in health and nursing and intend to follow careers in these areas.

Figure 9
Science unit - PHYSICAL EXERCISE
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PHYSICAL EXERCISE – QUESTION 1 (S493Q01)

Question type: Complex multiple choice
Competency: Explaining phenomena scientifically
Knowledge category: “Living systems” (knowledge of science)
Application area: “Health”
Setting: Personal
Difficulty: 545
Percentage of correct answers (OECD countries): 56.6%

What are the advantages of regular physical exercise? Circle “Yes” or “No” for each statement.

Is this an advantage of regular physical exercise? Yes or No?

Physical exercise helps prevent heart and circulation illnesses. Yes / No

Physical exercise leads to a healthy diet. Yes / No

Physical exercise helps to avoid becoming overweight. Yes / No

Scoring

Full Credit: All three correct: Yes, No, Yes in that order.

Comment
This is a complex multiple-choice question, where the students must make a selection of “Yes”or “No” for 
each of the three options presented. To gain credit a student must correctly answer all three of the options 
presented, in the order “Yes”, “No”, “Yes”. The student must have some knowledge of the advantages of 
physical exercise, so the question is assessing the competency explaining phenomena scientifically. The 
question is highly relevant to 15-year-olds as it relates to their own personal health. The question, at a 
difficulty level of 545, is of above-average difficulty and is placed at the upper part of Level 3. At this level, 
students can select facts and knowledge to explain phenomena and can interpret and use scientific concepts 
from different disciplines and can apply them directly.

Level 6
707.9

Level 5
633.3

Level 4
558.7

Level 3
484.1

Level 2
409.5

Level 1
334.9

Below Level 1

PHYSICAL EXERCISE – QUESTION 3 (S493Q03)

Question type: Complex multiple choice
Competency: Explaining phenomena scientifically
Knowledge category: “Living systems” (knowledge of science)
Application area: “Health”
Setting: Personal
Difficulty: 386
Percentage of correct answers (OECD countries): 82.4%

What happens when muscles are exercised? Circle “Yes” or “No” for each statement.

Does this happen when muscles are exercised? Yes or No?

Muscles get an increased flow of blood. Yes / No

Fats are formed in the muscles. Yes / No

Scoring

Full Credit: Both correct: Yes, No in that order.

Comment
For this question, to gain credit a student has to correctly recall knowledge about the operation of muscles 
and about the formation of fat in the body, i.e. students must have knowledge of the science fact that active 
muscles get an increased flow of blood and that fats are not formed when muscles are exercised. This 
enables the student to accept the first explanation of this complex multiple-choice question and reject the 
second explanation.
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The two simple factual explanations contained in the question are not related to each other. Each is 
accepted or rejected as an effect of the exercise of muscles and the knowledge has widespread currency. 
Consequently, the question is located at Level 1. PHYSICAL EXERCISE, CLOTHES and GRAND CANYON
(Figures 2.29, 2.26 and 2.27) are at Level 1 (below the cut-point), at the very bottom of the scale for the 
competency explaining phenomena scientifically.

Scoring

Full Credit:

To remove increased levels of carbon dioxide and to supply more oxygen to your body. [Do not accept “air” 
instead of “carbon dioxide” or “oxygen”.] For example:

When you exercise your body needs more oxygen and produces more carbon dioxide. Breathing does this.

Breathing faster allows more oxygen into the blood and more carbon dioxide to be removed.

To remove increased levels of carbon dioxide from your body or to supply more oxygen to your body, but not 
both. [Do not accept “air” instead of “carbon dioxide” or “oxygen”.]

Because we must get rid of the carbon dioxide that builds up.

Because the muscles need oxygen. [The implication is that your body needs more oxygen when you are 
exercising (using your muscles).]

Because physical exercise uses up oxygen.

You breathe more heavily because you are taking more oxygen into your lungs. [Poorly expressed, but 
recognises that you are supplied with more oxygen.]

Since you are using so much energy your body needs double or triple the amount of air intake. It also needs 
to remove the carbon dioxide in your body. [Code 12 for the second sentence – the implication is that 
more carbon dioxide than usual has to be removed from your body; the first sentence is not contradictory, 
though by itself it would get Code 01.]

Comment
For this question the student must explain how breathing more heavily (meaning deeper and more rapidly) 
is related to an increase in physical activity. Credit is given for an explanation that recognises that exercising 
muscles requires more oxygen and/or must dispose of more carbon dioxide than when not exercising. 
Since the student must recall knowledge in order to formulate an explanation the question belongs in the 
knowledge of science category. Relevant knowledge relates to the physiology of the human body, so the 
application area is “Health” while the setting is personal.
The student needs to draw on knowledge of body systems in order to relate the gas exchange occurring in 
the lungs to increased exercise. Consequently, several pieces of specific knowledge are related in order to 
produce an explanation of the phenomenon. This locates the question at Level 4.

Level 6
707.9

Level 5
633.3

Level 4
558.7

Level 3
484.1

Level 2
409.5

Level 1
334.9

Below Level 1

PHYSICAL EXERCISE – QUESTION 5 (S493Q05)

Question type: Open-constructed response
Competency: Explaining phenomena scientifically
Knowledge category: “Living systems” (knowledge of science)
Application area: “Health”
Setting: Personal
Difficulty: 583
Percentage of correct answers (OECD countries): 45.2 % 

Why do you have to breathe more heavily when you’re doing physical exercise than when your body is 
resting?
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Figure 10
Science unit - MARY MONTAGU

THE HISTORY OF VACCINATION

Mary Montagu was a beautiful woman. She survived an attack of smallpox 

in 1715 but she was left covered with scars. While living in Turkey in 1717, 

she observed a method called inoculation that was commonly used there. 

This treatment involved scratching a weak type of smallpox virus into the 

skin of healthy young people who then became sick, but in most cases only 

with a mild form of the disease.

Mary Montagu was so convinced of the safety of these inoculations that she 

allowed her son and daughter to be inoculated.

In 1796, Edward Jenner used inoculations of a related disease, cowpox, to 

produce antibodies against smallpox. Compared with the inoculation of 

smallpox, this treatment had less side effects and the treated person could 

not infect others. The treatment became known as vaccination.

MARY MONTAGU – QUESTION 2 (S477Q02) 

Question type: Multiple choice
Competency: Explaining phenomena scientifically
Knowledge category: “Living systems” (knowledge of science)
Application area: “Health”
Setting: Social
Difficulty: 436
Percentage of correct answers (OECD countries): 74.9%

What kinds of diseases can people be vaccinated against?

A. Inherited diseases like haemophilia.

B. Diseases that are caused by viruses, like polio.

C. Diseases from the malfunctioning of the body, like diabetes.

D. Any sort of disease that has no cure.

Scoring

Full Credit: B. Diseases that are caused by viruses, like polio.

Level 6
707.9

Level 5
633.3

Level 4
558.7

Level 3
484.1

Level 2
409.5

Level 1
334.9

Below Level 1

Comment
To gain credit the student must recall a specific piece of knowledge that vaccination helps prevent diseases, 
the cause for which is external to normal body components. This fact is then applied in the selection of the 
correct explanation and the rejection of other explanations. The term “virus” appears in the stimulus text and 
provides a hint for students. This lowered the difficulty of the question.  Recalling an appropriate, tangible 
scientific fact and its application in a relatively simple context locates the question at Level 2.

Read the following newspaper article and answer the questions that follow.
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MARY MONTAGU – QUESTION 3 (S477Q03)

Question type: Multiple choice
Competency: Explaining phenomena scientifically
Knowledge category: “Living systems” (knowledge of science)
Application area: “Health”
Setting: Social
Difficulty: 431
Percentage of correct answers (OECD countries): 75.1%

If animals or humans become sick with an infectious bacterial disease and then recover, the type of 
bacteria that caused the disease does not usually make them sick again.

What is the reason for this?

A. The body has killed all bacteria that may cause the same kind of disease.

B. The body has made antibodies that kill this type of bacteria before they multiply.

C. The red blood cells kill all bacteria that may cause the same kind of disease.

D. The red blood cells capture and get rid of this type of bacteria from the body.

Scoring

Full Credit: B. The body has made antibodies that kill this type of bacteria before they multiply.

Comment

To correctly answer this question the student must recall that the body produces antibodies that attack 
foreign bacteria, the cause of bacterial disease. Its application involves the further knowledge that these 
antibodies provide resistance to subsequent infections of the same bacteria. The issue is community control 
of disease, so the setting is social.

In selecting the appropriate explanation the student is recalling a tangible scientific fact and applying it in a 
relatively simple context. Consequently, the question is located at Level 2.

Level 6
707.9

Level 5
633.3

Level 4
558.7

Level 3
484.1

Level 2
409.5

Level 1
334.9

Below Level 1

Give one reason why it is recommended that young children and old people, in particular, should be 
vaccinated against influenza (flu).

Level 6
707.9

Level 5
633.3

Level 4
558.7

Level 3
484.1

Level 2
409.5

Level 1
334.9

Below Level 1

MARY MONTAGU – QUESTION 4 (S477Q04)
Question type: Open-constructed response
Competency: Explaining phenomena scientifically
Knowledge category: “Living systems” (knowledge of science)
Application area: “Health”
Setting: Social
Difficulty: 507
Percentage of correct answers (OECD countries): 61.7%
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Performance in knowledge about science

The PISA 2006 framework identified two categories of knowledge about science: i) scientific enquiry - 
which centres on enquiry as the process of science and ii) scientific explanations - which are the results 
of scientific enquiry. Across the OECD countries females significantly outperformed males in 15 countries, 
with no countries showing an advantage to males. The average difference was 10 score points, with the 
largest differences being in Greece, Turkey and Iceland with performance advantages to females of 24, 22 
and 20 score points respectively.

Performance in the “Physical systems” area of knowledge of science 

An analysis of the knowledge of science content areas by gender revealed some differences. In all OECD
countries except Turkey, males significantly outperformed females in the content area “Physical systems”, 

Scoring

Full Credit: Responses referring to young and/or old people having weaker immune systems than other 
people, or similar. For example:

These people have less resistance to getting sick.
The young and old can’t fight off disease as easily as others.
They are more likely to catch the flu.
If they get the flu the effects are worse in these people.
Because organisms of young children and older people are weaker.
Old people get sick more easily.

Comment

This question requires the student to identify why young children and old people are more at risk of the 
effects of influenza than others in the population. Directly, or by inference, the reason is attributed to young 
children and old people having weaker immune systems. The issue is community control of disease, so the 
setting is social.

A correct explanation involves applying several pieces of knowledge that are well established in the 
community. The question stem also provides a cue to the groups having different resistance to disease. This 
locates the question at Level 3.

MARY MONTAGU – QUESTION 10S (S477Q10S)

How much do you agree with the following statements?

Tick only one box in each row.

Strongly agree Agree Disagree Strongly disagree

a) I am in favour of research to develop 
vaccines for new strains of influenza.

1 2 3 4

b) The cause of a disease can only be 
identified by scientific research.

1 2 3 4

c) The effectiveness of unconventional 
treatments for diseases should be subject 
to scientific investigation.

1 2 3 4
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which relates to the structure and properties of matter, changes of matter and energy transformations. The 
OECD country with the largest difference between males and females was Austria with a 45 score point 
advantage to males. These Austrian results were mirrored in other comparative studies, most notably the 
TIMSS upper secondary assessment (Mullis et al., 1998). Analyses of these data revealed that this gender 
gap was closely associated with the difference in the cumulative number of physics lessons which males 
and females attended, essentially because of different programmes and study choices (Stadler, 1999). There 
were four other OECD countries with an advantage for males 35 score points or more: the Czech Republic,
Luxembourg, Hungary and the Slovak Republic.

In the partner countries and economies the pattern was similar, with males significantly outperforming 
females in all but nine countries, the nine exceptions being Qatar, Jordan, Azerbaijan, Bulgaria, Argentina,
Kyrgyzstan, Thailand and Liechtenstein (Table 2.10, OECD, 2007a). Among the partner countries and 
economies, the largest differences in favour of males were in Chile (40 score points) and Hong Kong-
China (34 score points). Other partner countries with differences of 30 or more were Croatia, the Russian
Federation (both 30 score points) and Slovenia (31 score points).

These observations support the popular notion that the physical sciences are the domain of males, a finding 
which is mirrored in a much larger share of males among physics graduates (OECD, 2008).

Performance in the “Living systems” area of knowledge of science

In the knowledge of science content area “Living systems”, which refers to cell structure, human biology, the 
nature of populations and ecosystems, the gender pattern was less uniform and there were few significant 
gender differences. The five OECD countries with significant gender differences in this category in favour of 
males were Mexico (13 score points), Hungary (12 score points), and Denmark, Luxembourg and the Slovak 
Republic (all 11 score points). The two OECD countries with a significant difference in favour of females 
were Greece (12 score points) and Finland (10 score points). Among the partner countries and economies, 
there were seven with differences in favour of males and seven in favour of females. The larger differences 
in favour of females were in Qatar (37 score points), Jordan (31 score points), Bulgaria (19 score points), 
Thailand (13 score points) and Estonia (12 score points). The larger differences in favour of males were in 
Chile (27 score points), Chinese Taipei (15 score points), Colombia (13 score points) and Hong Kong-China
(12 score points) (Table 2.9, OECD 2007a).

Performance in the “Earth and space systems” area of knowledge of science 

In the content area “Earth and space systems”, which focuses on the structure and energy of the Earth and its 
systems, the Earth’s history and its place in space, males tended to outperform females, but there were fewer 
significant differences than in “Physical systems”. The largest differences in favour of males in this category 
among OECD countries were in the Czech Republic (29 score points), Luxembourg (27 score points), Japan, 
Switzerland and Denmark (all 26 score points) and the Netherlands (25 score points) and in the partner 
countries Chile (35 score points), Colombia (26 score points), Israel and Uruguay (25 score points) (Table 2.8, 
OECD 2007a).

Gender differences within schools 
A further issue which is relevant to the gender differences observed in PISA is that males and females, 
in some countries, make different choices in terms of the schools, academic tracks and/or educational 
programmes they attend. PISA 2006 compared the observed gender difference in science for all students 
within countries, then considered the gender differences within schools both before and after taking into 
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account the various programme and school characteristics that might influence performance (further analysis 
of this issue is undertaken in the section on socio-economic background later in the report).

In most countries, gender differences in science performance were much larger within schools than they 
were in the country overall (Table 2.5, OECD, 2007a). While across the OECD the average overall gender 
difference in PISA 2006 was 2 score points in favour of males, the within-school gender difference was an 
average of 8 score points in favour of males. This difference increased to 9 score points after accounting 
for the programme level and destination in which students are enrolled. In most countries the higher 
within-school gender difference may reflect the fact that females tend to choose the higher performing, 
academically oriented tracks and schools at a higher rate than males.

A typology of gender differences in science
Gender differences in science performance paint a complex picture but a general pattern is discernible. 
There appear to be three different types of countries with respect to gender differences across countries and 
within schools.

In a first group of countries, type A, gender differences are small and insignificant overall, for each of the three 
competency scales of science performance and also within schools. A good example of a type A country 
is Australia where there is no overall gender difference observed for science and there is an insignificant 
difference within schools, both before and after accounting for programme level and destination. Finland,
Iceland, Ireland, Japan, Korea, New Zealand, Norway and Sweden are OECD countries similar in this 
respect. Among the partner countries, Estonia also falls into this category.

In the second group of countries, type B, there is an insignificant overall gender difference but gender 
differences within school are significant, even after accounting for programme level and destination. 
Hungary is a good example of a type B country within the OECD. It shows a statistically insignificant 
difference of 6 points in favour of males in the mean science score. The gender difference within schools in 
Hungary, however, is large and significant, 27 score points in favour of males. Other type B countries with 
a large disparity within schools (more than 10 score points) were France, Belgium, the Czech Republic, the 
Slovak Republic, Germany and Italy and the partner countries and economies Serbia, Croatia, Romania,
Tunisia, Hong Kong-China, Macao-China, Montenegro and Uruguay (Table 2.5, OECD, 2007a).

In the third group of countries, type C, gender differences are significant for both the overall science score 
and within schools (before and after accounting for programme level and destination). The United Kingdom, 
Luxembourg and Denmark are examples of type C countries with consistently high gender differences in 
favour of males. 

What are the main drivers of gender differences across and within countries? Why is one country type A, B
or C? The structure of the education system and specific educational policies play a role but there may also 
be pressures operating outside the school which may contribute to gender differences. For example, in PISA
2003, the performance advantage of females in all subject areas in Iceland, most notably in rural areas has 
for example, been attributed to labour-market incentives that deter males in rural areas from focusing on 
academic studies which are seen by females as a lever to social and regional mobility (Ólafsson et al., 2003).

Computer-based assessment of science (CBAS) in PISA 2006
In PISA 2006, countries were given the option of participating in a computer-based assessment of science. 
The aim of this was to assess some facets of the science framework which were not easily assessed by 
a pencil-and-paper test. The tasks given to students were often video based, involving a simulation or 
otherwise displaying a problem that could not be done so easily or effectively on a pencil-and-paper test. 
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The tests were delivered to a sub-sample of the students at a school undertaking the PISA assessment, using 
a set of standardised computers. CBAS was implemented in 2006 in Denmark, Iceland and Korea. Their 
mean scores in the computer-based assessment of science were 463, 472 and 504 points, respectively. This 
compares to the same students’ mean scores in the standard PISA science assessment of 481, 471 and 502 
points, respectively (note, however, that these CBAS scores are not directly comparable to the normal PISA
mean scores as they were analysed separately).

One of the goals of the computer-based assessment of science was to reduce the reading load of the 
questions, at the same time retaining the science content. It was found that the correlation between scores 
on the computer-based assessment of science and scores in PISA reading, at 0.73, was lower than the 
correlation between PISA science and PISA reading scores (0.83), so by this measure the goal of reducing 
the reading load was successful.

In Figure 11 it can be seen for each of the three countries there was a significant gender difference in favour 
of males in the computer-based assessment of science: 45 score points in Denmark, 25 score points in 
Iceland and 26 score points in Korea. It can also be seen (Table 6) that the gender differences in scores on 
the paper-and-pencil science test for the same students were much less: 23 score points in favour of males, 
a statistically insignificant 7 score points in favour of females and a statistically insignificant 1 score point in 
favour of females in Denmark, Iceland and Korea respectively. The decreased reading load in the CBAS may 
be the reason why males score higher in that form of assessment.

PISA will continue with the development of computer-delivered testing in PISA 2009 – this time with a focus 
on assessing students’ skills in searching for, reading, and understanding material presented on computers.

One might also conclude, given the significant differences in these results and the relative lack of interest 
by females in pursuing tertiary education in computer science, that some countries may benefit from a 
programme in school to make this area more appealing. Given that there could be a need to increase the 
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Figure 11
Differences in results in the computer-based assessment of science (CBAS) by gender, PISA 2006

Source: OECD PISA 2006 Database, Table 6.
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total number of computer science graduates, and that the number of male students in this field may be near 
its maximum, this is especially important.

Student attitudes
Unlike the position in mathematics and reading, gender differences in science performance cannot be 
traced back to gender differences in attitudes, motivation or confidence. In PISA 2006, countries focused 
attention on student attitudes to science both inside and outside the classroom. Male and female students 
report similar attitudes, motivations and confidence regarding science. PISA 2006 sought information 
on attitudinal measures comprising self-efficacy, self-concept, interest in science, enjoyment of science, 
instrumental motivation to learn science, career intentions, awareness of environmental issues, optimism 
regarding environmental issues, and responsibility for sustainable development and looked at the gender 
differences in attitudes using effect sizes.  An effect size allows a comparison of differences between males 
and females across measures that differ in their metric as, for example, between the PISA indices and the 
PISA test scores (Table 3.21, OECD, 2007a).

To assess self-efficacy in PISA 2006, students were asked to rate the ease with which they believed they 
could perform eight listed scientific tasks. On average in OECD countries, each unit increase on the index 
of self-efficacy in science corresponded to a performance difference of 38 score points (Table 3.3, OECD,
2007a), with the majority of countries showing no gender differences on the index. In the PISA 2003 
mathematics assessment, males reported higher levels of self-efficacy in mathematics both overall and in 
many countries, whereas in PISA 2006 males reported higher levels of self-efficacy in science only in Japan, 
the Netherlands, Iceland and Korea and in the partner economy Chinese Taipei.

Students’ academic self-concept is both an important outcome of education and a trait that correlates strongly 
with student success. It can also affect other factors such as well-being and personality development, factors 
that are especially important for students from less advantaged backgrounds. In contrast to self-efficacy in 
science, which asked students about their level of confidence in tackling specific scientific tasks, the index 
of self-concept measured the general level of belief that students had in their academic abilities. PISA 2006 
showed gender differences in students’ self-concept in science, but they tended to be small to moderate 
(Table 3.21, OECD, 2007a). In 22 OECD countries and 8 partner countries and economies, males were 
more likely than females to agree that learning school science topics was easy or that they could give good 
answers to test questions on science topics. On average, gender differences in self-concept in science were 
slightly less than those in mathematics in PISA 2003.

Levels on the index of general interest in learning science were similar for males and females across most 
participating countries while in the majority of countries there were no gender differences on the index 
of enjoyment of science (Table 3.21, OECD, 2007a). Males and females also reported similar levels of 
instrumental motivation to learn science in the majority of countries.

Similar proportions of male and female 15-year-olds reported that they would like to work in a career 
involving science, continue to study science after secondary school, work on science projects as adults or 
spend their life doing advanced science. However, there were small gender differences in some countries 
on the index of future-oriented motivation to learn science, with more males than females, on average, being 
motivated to learn science because they wanted to use it in the future. This was the case in Japan, Greece,
Korea, Iceland, the Netherlands, Italy and Germany, as well as in the partner countries and economies 
Hong Kong-China, Qatar, Macao-China and Chinese Taipei where the gender difference in favour of males 
was quite large. The Czech Republic was the only participating country where females reported higher 
levels of future-oriented motivation to learn science (Table 3.21, OECD, 2007a).
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On average, males and females reported similar attitudes toward the environment, although there were some 
gender differences among participating countries (Table 3.21, OECD, 2007a). In general, males were more 
aware than females about environmental issues, with significant differences in 12 OECD countries, although 
females were more environmentally aware in the partner countries Jordan, Thailand and Kyrgyzstan. The
index of awareness of environmental issues had the strongest relationship with science performance among 
the attitudinal measures in PISA 2006 and was associated with better performance in all participating 
countries.

Regarding the outlook for selected environmental issues over the next 20 years, the position varied quite 
significantly from country to country. Males were more optimistic than females in 12 OECD countries and 
in three partner countries and economies, though the gender differences tended to be small. In contrast, 
females reported stronger levels of concern for environmental issues in 16 OECD countries and in 8 partner 
countries and economies. Higher values on the index of optimism regarding environmental issues were 
linked with lower science performance. Males in Finland, Norway, the United Kingdom and Germany were 
both more aware of and more optimistic about environmental issues (Table 3.21, OECD, 2007a).

Similarly, there were small gender differences on the index of students’ responsibility for sustainable 
development in nine countries: Finland, Iceland, Denmark, Norway, Sweden, Canada, Australia, 
New Zealand and the partner country Thailand. In all these countries females reported higher levels of 
responsibility (Table 3.21, OECD 2007a).

Science performance and attitudes towards science

PISA 2006 found that there is no significant relationship, at the country level, between the average level 
of gender differences in attitudes and the overall average student performance in a country, that is a large 
gender difference is equally likely to be apparent with a high performing or a low performing country. 
For example, Finland, with a quite high total of six (out of nine) significant gender differences in attitudes 
has the highest score of 563 score points whereas the partner country, Estonia, with no significant gender 
differences in attitudes also scores very highly with 531 score points. At the other end of the scale, some 
countries with no significant gender differences in attitudes have scores well below the OECD average – for 
example, Azerbaijan (382 score points), Tunisia (386 score points), Montenegro (412 score points), Romania
(418 score points) and Serbia (436 score points). Among the countries with a relatively high number of 
gender differences in attitudes scoring below the OECD average are Thailand (421 score points), Greece
(473 score points) and Norway (487 score points). It appears then that there is no clear relationship between 
gender differences in attitudes and overall performance in science, at the country level.

Within countries, however, there are several different patterns of relationships between gender differences 
in attitudes and gender differences in performance. A number of participating countries showed no gender 
differences in either science performance or attitudes towards science (Table 3.21, OECD, 2007a). These 
included Portugal and the partner countries Azerbaijan, Israel and Montenegro. In another group of 
countries (Ireland, Mexico, Poland, the Slovak Republic, Spain, and the partner countries Argentina, Brazil, 
Colombia, Croatia, Estonia, Indonesia, Romania, the Russian Federation, Serbia, Tunisia and Uruguay), 
there were moderate gender differences in a maximum of two of the measures, whether performance or 
attitudinal.

Another group of countries, was characterised by a combination of similar performance by males and 
females, but with significant differences in the attitudes of male and female 15-year-olds. Gender differences 
in attitudes were most prominent in Germany, Iceland, Japan, Korea, the Netherlands and the United
Kingdom, and in the partner economies Chinese Taipei, Hong Kong-China and Macao-China where males 
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recorded higher values on at least five of the attitudinal measures (although in Iceland, Germany and the 
Netherlands females reported either higher concern for environmental issues or higher responsibility for 
sustainable development). To a lesser extent this was the case also in France, Italy, and the United States.
In Austria, Greece, Iceland, Korea and Norway, females had more negative attitudes on at least three of 
the attitudinal measures, despite the fact that they perform better on the identifying scientific issues scale. 
Conversely, in the partner countries Jordan and Thailand, females both performed better on the science 
assessment and reported more positive science attitudes (Table 3.21, OECD, 2007a).

Student background

Socio-economic background

What is the relationship between gender and student socio-economic background? Do 15-year-old male 
students tend to have more advantaged socio-economic background than female students, or vice versa?

The measurement of equity of educational outcomes has been a focus of PISA analyses since the first survey 
in 2000. In each of the initial reports a chapter has been dedicated to this issue. To construct a measure of 
socio-economic background students were asked a number of questions in the student questionnaire about 
their parents’ occupation and education, and about some features that may be present in their homes. The 
PISA index of economic, social and cultural status (ESCS) was created to capture wide aspects of a student’s 
family and home background.4

In most countries, there is no difference between the average scores of males and females on the PISA index 
of economic, social and cultural status. However, there are significant differences between them in some 
countries (see Table 7). On average, females in PISA 2006 were socio-economically more advantaged than 
males only in the partner economy Hong Kong-China, while males were socio-economically more advantaged 
than females in Luxembourg, Italy, Poland, Iceland, Sweden, and Norway, as well as the partner countries 
Israel, Estonia, Montenegro, Brazil and Latvia. This gender difference in students’ socio-economic background 
could be due to males with disadvantaged socio-economic background being less likely than females with 
equally disadvantaged socio-economic backgrounds to stay at school until the age of 15.

Since students’ socio-economic background is associated with performance (OECD, 2007a), the observed 
gender differences in countries’ average science performance could be affected by the imbalance in the average 
socio-economic background between males and females. Among countries with a gender difference in average 
socio-economic background a change in the gender difference in performance in science before and after 
adjusting for students’ socio-economic background can be observed only in Iceland and the partner country 
Estonia (Table 8). In these two countries, there was no gender difference in the raw performance data, but after 
adjusting it to account for socio-economic background, females performed slightly higher than males.

The PISA 2006 initial report (OECD, 2007a) shows that across the OECD countries there is a 40 score point 
difference in science performance associated with a one standard deviation difference in socio-economic 
background. This measure of the effect of socio-economic background on performance is known as the socio-
economic gradient (Willms, 2006). While the socio-economic gradients vary greatly among OECD countries, 
from 25 score points per standard deviation in Mexico to 54 score points in France, the socio-economic 
gradients do not vary between males and females in any OECD country except the Czech Republic and 
Austria. In each of these countries the gradient is higher for females than for males. In the Czech Republic 
the gradient for males is 43 score points, whereas for females it is 60 score points; in Austria the difference 
is slightly smaller with 40 score points for males and 52 for females. This means that, on average, in both the 
Czech Republic and Austria, the score for a female student will increase more than it will for a male with the 
same rise in socio-economic background.
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It has been shown that the relationship between students’ socio-economic background and performance does 
not differ between males and females (except for Iceland and Estonia as described above). But what is the 
effect of the average socio-economic background of a school’s student body, that is of the school contextual 
effect?

As described in an earlier section, the PISA 2006 initial report (OECD, 2007a) showed that gender differences 
in performance within schools were much larger than gender differences in performance in the countries 
overall. Do within-school gender differences in performance vary according to the school’s socio-economic 
intake? Or is the within-school gender difference consistent regardless of school average socio-economic 
background?

A two-level regression analysis by country was conducted.4 In 23 OECD countries, the within-school gender 
difference in science is consistent across schools with varying levels of socio-economic intake (Table 9). In
some countries, however, the within-school gender difference varies according to the level of schools’ socio-
economic intake. The countries for which this is the case include Australia, Austria, Belgium, Spain, France, 
Italy and the Slovak Republic. As Figure 12 shows, in Australia there is no gender difference in performance 
in schools which have the national average socio-economic intake, but in schools with a more advantaged 
socio-economic intake (i.e. schools with average socio-economic background one standard deviation above 
the national average ESCS) males outperform females, while in schools with a more disadvantaged socio-
economic intake average females outperform males. Another example is Austria, where males outperform 
females in general but this within-school gender gap decreases as the school socio-economic intake increases. 
The opposite pattern is observed in Belgium, where the within-school gender difference favouring males 
increases as the school socio-economic intake increases.

These different patterns in within-school gender difference according to the level of school socio-economic 
background are important from a policy perspective – and for school principals and teachers – as strategies 
and interventions for mitigating any within-school gender gap in performance need to be adapted according 
to the level of school socio-economic intake in those countries in which within-school gender differences vary 
across schools according to their socio-economic intake.

Immigrant status
In most OECD countries, increasing attention is being paid to issues surrounding migration. In part, this is 
a consequence of the growth of migration flows - between 1990 and 2000, the number of people living 
outside their country of birth nearly doubled worldwide, to 175 million (OECD, 2006c). Among 15-year-old 
students, the proportion of students who were foreign born or who had foreign born parents exceeded 10% in 
many PISA countries, being higher than 35% in Luxembourg, Liechtenstein, and in the partner countries and 
economies Macao-China, Hong Kong-China and Qatar (Table 4.2c, OECD, 2007).

Native students are defined as those who were born in the country of assessment and who have at least 
one parent born in the country of assessment. First-generation students are those students who came to the 
country of assessment as a migrant and whose parents were also born outside that country. Second-generation 
students are those who were born in the country of assessment, but whose parents were born outside the 
country of assessment. Among the countries with significant numbers of 15-year-olds with an immigrant 
background,6 first-generation students lag, on average, 58 score points behind their native counterparts. Much 
of this difference remains even after accounting for socio-economic factors. Comparing native females with 
immigrant females and native males with immigrant males echoes this result (Table 10).

When examining the difference between native students and immigrant students, the extent to which there 
is a difference between the way that males and females settle into a new country (as indicated by school 
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Percentage of students whose parents report various science activities at age 10
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performance) could provide policy makers with valuable information in planning induction programmes for 
migrant students. This can be done using PISA data. Put simply the measure is a comparison of the difference 
for immigrant and native females and the difference for immigrant and native males. A larger measure will 
indicate more difficulty settling into the new country. In only one country is there a statistically significant 
difference between males and females – that is Qatar where there is a 16 score point advantage to males. In all 
the other countries there was no statistically significant difference between males and females (see Table 10).

Parental involvement

Can data provided by parents shed any light on gender differences in science performance? In PISA 2006, 
16 countries implemented a questionnaire for parents of students participating in PISA. The data collected 
from these questionnaires provided information about the activities that children undertook when they were 
younger. The data in PISA 2006 showed that parents reported that both males and females had equal access 
to different types of science activities at age 10.

It was found that there was a strong association between a student’s involvement in science-related activities 
around age 10 and performance in PISA at age 15. Students whose parents reported that their child had, at 
age 10, read books on science “very often” or “regularly” performed an average of 39 points higher than did 
students whose parents reported that their children had done this “never” or “only sometimes”. As shown 
in figure 13 there were no gender differences in the extent to which males and females undertook these 
activities as 10 year olds.

To obtain information on parents’ impressions of the quality of the schools that their sons and daughters 
attend, they were asked their views on the following statements: i) Most of my child’s school teachers 
seem competent and dedicated; ii) Standards of achievement are high in my child’s school; iii) I am happy 
with the content taught and the instructional methods used in my child’s school; iv) I am satisfied with the 
disciplinary atmosphere in my child’s school; v) My child’s progress is carefully monitored by the school; 
vi) My child’s school provides regular and useful information on my child’s progress; and vii) My child’s 
school does a good job in educating students. Parents responded using a four point scale: “strongly agree”, 
“agree”, “disagree” and “strongly disagree”.

Figure 14 shows the extent to which parents agreed with three of these statements: that the teachers are 
competent, that they are satisfied with the disciplinary atmosphere and that the standards of achievement 
are high. It can be seen that there are no significant differences between the perceptions of the parents of 
male students and the parents of female students.

Future career orientation 
It is possible future career opportunities may provide an incentive for students to perform better. Students’
career preferences and the extent to which they are well informed about science-related careers, are 
measured by PISA 2006. The data suggested that students who demonstrated strong scientific skills and the 
required competencies to pursue more advanced scientific studies did not tend to report aspiring to science 
careers unless they also valued or enjoyed science.

Information on science-related careers and preparation for the future

Earlier in this report it was seen that females entering tertiary level science courses tend to opt for the 
life sciences and avoid the computer sciences (Figure 3). In PISA 2006 students were asked about their 
perceptions of how well their school has prepared them for the future in terms of science-related careers. 
The index of school preparation for science-related careers was derived from students’ level of agreement 
with the following statements: i) the subjects available at my school provide students with the basic skills 
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Figure 14
Percentage of students whose parents agree with statements regarding 

the school of their son or daughter

Source: OECD PISA 2006 Database, Table 12.
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and knowledge for a science-related career; ii) the science subjects at my school provide students with the 
basic skills and knowledge for many different careers; iii) the subjects I study provide me with the basic 
skills and knowledge for a science-related career; and iv) my teachers equip me with the basic skills and 
knowledge I need for a science-related career. A four-point scale with the response categories “strongly 
agree”, “agree”, “disagree” and “strongly disagree” was used. As with other indices constructed for PISA
2006, this index had an average across OECD countries of zero and a standard deviation of one. Students
with a score below zero do not necessarily have a negative view of the question, it is just that they have a 
less positive view than the OECD average.

Across the OECD there was no overall difference between males and females on this measure. The OECD
country with the largest difference in favour of males on this index was Greece (a difference of 0.18), while 
the largest difference among the partner countries and economies was in Macao-China (0.23).

The students were also asked for their perception of the quality of advice available to them at school 
about science-related careers. The index of student information on science-related careers was derived from 
students’ beliefs about their level of information on the following topics: i) science-related careers that are 
available in the job market; ii) where to find information about science-related careers; iii) the steps students 
need to take if they want a science-related career; and iv) employers or companies that hire people to work 
in science-related careers. A four-point scale with the response categories “very well informed”, “fairly 
informed”, “not well informed” and “not informed at all” was used.

Across the OECD there was a small but significant gender difference observed in the index of student 
information on science-related careers in favour of males. There were 13 OECD countries and 15 partner 
countries and economies where males perceived themselves to be better informed than females in this 
regard. Conversely there were five OECD countries and one partner country where females perceived 
themselves to be better informed than males. The largest difference in an OECD country was in Mexico (a 
difference of 0.20 on the index in favour of females), and among the partner countries, Qatar had the largest 
difference (0.25 in favour of females).

Do students expect to pursue a scientific career?

There were marked differences in the preferred science careers of male and female students who participated 
in PISA.

In PISA 2006 students also reported their expected career at age 30. From these responses it was possible to 
identify those students who expected to pursue a science-related career. This was done by coding students’ 
responses using the international standard classification of occupations (ISCO-88 - see Annex A10, OECD
2007a ). In accordance with this definition, science-related careers include those that involve a considerable 
amount of science, plus careers that involve tertiary education in a scientific field. Thus it includes careers 
that are beyond the traditional idea of a scientist, such as engineer, weather forecaster, optician and medical 
doctor.

The percentage of students expecting a science-related career is an indicator of an important educational 
outcome. In countries where policy makers are concerned about shortages of science professionals in the 
labour market, analysis of students reporting that they expected science-related careers, in conjunction 
with other background factors such as the socio-economic background of students and schools, study 
programmes and gender, could help to identify in which student groups, and to what extent, science 
orientation may be less pronounced. On average across OECD countries, 25% of students reported that 
they expected to be in a science-related career at age 30 (Table 3.12, OECD, 2007a). Between 35 and 40% 
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of students reported that they expected a science-related career in Portugal, the United States and Canada,
and in the partner countries Chile, Jordan and Brazil.

In broad terms, PISA 2006 showed only small differences in the kinds of jobs males and females expected to 
have when they are 30 years old: on average, 27% of females reported that they expected to have a science-
related career at age 30, compared to 24% of males (Table 3.12, OECD, 2007a). However, when looking at 
the particular type of science job that students indicated, there were some large differences between males 
and females.

Across the OECD 17% of males who expected a scientific career chose computer sciences compared to 
2% of females, with no country showing a higher percentage for females (Table 15). In some countries the 
difference was very large. In the Slovak Republic, for example, 44% of males who expected a scientific 
career chose computer sciences compared to 2% of females.

There were similar figures for technicians where, across the OECD, an average of 16% of males who 
anticipated a scientific career expected to be a technician compared with 5% of females. There were 
no OECD countries where a higher percentage of females than males expressed an expectation to be a 
technician. The largest gender differences were in Poland, with a difference of 30% between males and 
females (33% for males and 2% for females), and Austria with a difference of 31% (38% for males and 6% 
for females).

On the other hand there were also occupations which females preferred much more than males. One
of these was nursing: across the OECD, 30% of females who expressed an interest in a scientific career 
expected to be involved in nursing compared with 4% of males. In Belgium the equivalent figures were 
44% of females compared with 7% of males. Another such career area was other occupations relating to 
health (including medical doctor, dentists, veterinarians and pharmacists) where, across the OECD, 42% 
of females who expressed an interest in a scientific career expected to be involved compared with 20% of 
males. In France the equivalent figures were 58% of females and 18% of males.

In PISA 2006, an index was constructed of student responses to the questions: i) I would like to work in a 
career involving science; ii) I would like to study science after secondary school; iii) I would like to work 
on science projects as an adult; and iv) I would like to spend my life doing advanced science. This index is 
known as the index of future-oriented motivation to learn science and it was found in PISA 2006, that across 
the OECD a change of one unit in the index was associated with 19.7 score point increase on the science 
literacy scale.

These observations of 15-year-olds in 2006 are very similar to the patterns of uptake of tertiary education 
and careers which were described earlier in this report for people (students and employees) who were 
aged in their twenties. This suggests that there is a very long time-lag for changes to occur. This means that 
governments which wish to implement changes should do so without delay and should expect this to be a 
long term project.

School organisation 

Single-sex schooling

Much research has been done in the area of mixed- and single-sex schooling. The generally accepted view 

has been that for females, single-sex schooling is more advantageous, whereas for males, mixed-sex schooling 

is more favourable. Riordan (1994) wrote that females do better academically in single-sex schools and 

colleges, across a variety of cultures, and that on the basis of the available research, it appeared that 
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“single-sex schools for females provide a greater opportunity for educational attainment as measured by 

standardised cognitive tests, curriculum and course placement, leadership behaviour, number of years of 

formal education, and occupational achievement.”

There is not unanimous agreement on this issue. In the United Kingdom, one study (Malacova, 2007) 

carried out multilevel modelling on national value-added data to study the effects of single-sex education 

on the progress of pupils from 2002 Key Stage 3 to 2004 General Certificate of Secondary Education (GCSE).

The analysis suggested that pupils in a selective environment achieve higher progress in single-sex schools; 

however, the advantage of single-sex schooling seems to decrease with increasing prior attainment (for 

females) or with increasing school ‘selectiveness’ (for males).

PISA can help to throw some light on this issue.7 In order to have a sufficient number of cases to analyse 

in PISA, there must be a minimum of 3% of the sample or 30 cases.8 In the analysis of single-sex schools, 

this excludes many countries as they have either no or very small numbers of students attending this type 

of school.

For the countries that did qualify for analysis there are some interesting findings. Analysis was carried out to 

find the differences in science performance for students (males and females separately) attending single-sex 

schools and mixed-sex schools. It was also decided to undertake the analysis taking into account both the 

students’ and the schools’ socio-economic background, given that in some countries single-sex education 

is associated with higher socio-economic intake, fee-paying schools.

There are, therefore, three sets of results (Table 16) – one set for the raw difference in scores between single-

sex and mixed-sex schools for males and females, another for the differences after accounting for students’ 

socio-economic background, and a third after accounting for both students’ and schools’ average socio-

economic background.

It can be seen in Figure 14 and 15 that, generally, the differences tend to diminish after both students’ and 

schools’ socio-economic background are taken into account for both males and females. For males there 

was a significant difference in Korea, Australia and the partner country Thailand between single-sex schools 

and mixed-sex schools after accounting for students’ socio-economic background, but this disappeared 

after taking schools’ socio-economic background into account as well. Significant differences remained 

in the partner countries and economies Chinese Taipei and Chile where the difference favoured single-sex 

schools and Macao-China, Jordan and Qatar where the difference favoured the mixed-sex schools.

For females there was a significant difference in Ireland, Luxembourg, Australia and the partner country 

Thailand between single-sex schools and mixed-sex schools after accounting for student’s socio-economic 

background, but this disappeared after taking school’s socio-economic background into account as well. 

After taking both student’s and school’s socio-economic background into account there were significant 

differences in the United Kingdom, New Zealand and the partner economy Macao-China, where the 

difference favoured single-sex schools and in Japan, Turkey and the partner countries Chile and Qatar where 

the difference favoured the mixed-sex schools.

Generally speaking, in terms of science performance, the evidence from PISA does not uniformly support 

the notion that females tend to do better in a single-sex environment.
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Figure 15
Difference in performance of females between single-sex and mixed sex schools, PISA 2006

Figure 16
Difference in performance of males between single-sex and mixed sex schools, PISA 2006

Source: OECD PISA 2006 Database, Table 16.

Source: OECD PISA 2006 Database, Table 16.
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Homework
Homework is used for a number of purposes in schools, but is most usually aimed at allowing students to 
practise concepts learned during the day to reinforce them, and to encourage students to learn research 
skills using libraries, the Internet or other resources such as books at home.

In PISA, to find out if students pursued their separate subject areas in studies outside school, they were asked 
to indicate in addition to their classroom hours, for each of science, reading and mathematics:

the time spent attending out-of-school-time lessons (at school, at home or somewhere else) – referred to 
as “out of-school lessons” below;

the time spent studying or doing homework by themselves – referred to as “self-study” below.

For both these components, the time spent on work outside school was categorised into two or less hours 
per week and more than two hours per week. It can be seen (Table 17) that most students spend two hours 
or less doing work outside school and that on average across the OECD there are few differences between 
males and females for all three subject areas.

The data on time spent on self-study shows greater variation between males and females. For science, on 
average across the OECD, a greater percentage of females (27%) than males (23%) spent two or more hours 
per week on self-study. The outcomes were similar in both mathematics (38% of females spent two or more 
hours per week on self-study compared to 32% of males) and reading (36% of females compared to 26% of 
males). So in each of the subject areas females spend more time on self-study than males.

In science, for example, there was a large difference between males and females in Poland with 31% of 
males spending two or more hours per week on homework compared to 52% of females. For mathematics 
the largest difference occurs in Poland with 35% of males reporting two or more hours per week compared 
to 50% of females and for reading the figures are even a little greater, 36% for males and 57% for females. 
In Italy, 73% of females report that they spend two or more hours on reading homework per week – this is 
the highest percentage of students in any of the three subject areas.

The observation that females spend more time on homework is in accord with other research in the area. 
Wagner, Schober, and Spiel (2008) concluded this in a paper that presents three studies which deal with the 
time 15-year-old students spend working at home for school. Using diaries as a data collection method they 
found that the students invested on average 11.7 hours per week in work done at home for school and that 
females spent more time than males.

Rogers and Hallam (2006) in a study of GCSE students in the United Kingdom also found the same gender 
differences. Interestingly, their findings suggested that, overall, high-achieving males have better studying 
strategies than high-achieving females and that they achieve high standards while doing less homework.

CONCLUSION

The extent to which males and females have different outcomes in education and the labour market is an 
extremely complex discussion. This report shows that there are, indeed, significant differences in many 
areas. The evolution of these differences provides some challenging issues for parents and educators. 

At the primary education level, studies by the IEA indicate few gender differences in science and mathematics, 
but a clear advantage to females in reading.

At the secondary level, international data confirm an on-going advantage for females in reading, but also 
show differences in performance in favour of males in some areas of both mathematics and science. In
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