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Abstract

The Standard Progressive Matrices was standardised on a sample of 6529 8–15-year olds in Kuwait.
There was a small sex difference of .08d (1.2 IQ points) favouring girls. Educational tests of verbal compre-
hension, foreign language ability and mathematics were given to a sample of 15-year olds. On these also,
girls obtained higher mean scores. These results fail to support the theory that in traditionalist countries
females have lower IQs and educational attainments than males.
� 2005 Elsevier Ltd. All rights reserved.
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1. Introduction

The existence of sex differences in various cognitive and educational abilities among school stu-
dents in the United States and Europe has become reasonably well established. The principal con-
clusions are (1) on non-verbal reasoning ability assessed by the Progressive Matrices and similar
tests, there is a very little difference among children and adolescents up to the age of about 16
years, although at older ages males obtain slightly higher average means than females (Lynn &
0191-8869/$ - see front matter � 2005 Elsevier Ltd. All rights reserved.
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Irwing, 2004); (2) on the verbal abilities, girls obtain a marginally higher mean of .11d among
11–18-year olds (d represents the difference between the means of boys and girls divided by the
standard deviation) according to the meta-analysis of American studies carried out by Hyde
and Linn (1988); (3) on mathematical ability, adolescent boys obtain higher means of .18d in
the meta-analysis of Hyde, Fennema, and Lamon (1990); (4) on spatial abilities, adolescent boys
obtain higher means of .45d for mental rotation, .43d for spatial perception, and .18d for spatial
visualization in the meta-analysis carried out by Voyer, Voyer, and Bryden (1995).

While these sex differences have become reasonably well established in the United States and
Europe, there is much less evidence on whether they are present elsewhere in the world. The Uni-
ted States and Europe share a common culture and it may be that quite different patterns of sex
differences in abilities are present in other cultures. Such a view has been asserted by the British
psychologists Hutt and Hughes (2004, p. 828): ‘‘the overwhelming importance of cultural influ-
ences in shaping sex-typed behaviour is evidenced from cultures where male and female sex roles
are characterized quite differently from those in our own culture; the biological dichotomy of the
sexes should not be seen as necessarily implying an equally rigid dichotomy of abilities’’. It has
been claimed by Feingold (1988) and Richardson (1997) that sex differences in cognitive abilities
in western countries have been decreasing in recent decades and that this should ‘‘be ascribed to
socio-cultural factors rather than to biological mechanisms’’ (Richardson, p. 132). A contrary
view is that sex differences in cognitive abilities are significantly biologically determined, largely
by hormonal influences. This position is taken by Kimura (1999, p. 181) who concludes that
‘‘there are substantial sex differences in cognitive functions and we can state with certainty that
most of these are strongly influenced by early and/or current hormonal environments’’ and there-
fore that they have a genetic basis that has evolved by natural selection. If this is so, the same sex
differences should be present in all cultures.

In this paper, we contribute to knowledge of sex differences in abilities by presenting data from
Kuwait, a country in the Near East for which few studies of this question have been published.
Four abilities were measured. These were verbal comprehension, assessed with a language test
in Arabic (the native language), foreign language ability assessed with a test in English, which
is learned in school as a foreign language, mathematics, and non-verbal reasoning ability assessed
by the Progressive Matrices, which ‘‘is recognised as perhaps the best measure of g’’ (Court, 1983,
p. 54) and ‘‘the Raven tests, compared with many others, have the highest g loading’’ (Jensen,
1998, p. 541).

The data derived from the use of the Progressive Matrices in cross-cultural studies are useful for
the analysis of sex differences in intelligence and for considering the extent to which they may be
culturally determined. It has been found in a meta-analysis of numerous studies in economically
developed western nations that boys and girls obtain approximately the same mean scores over
the age range between 6 and 15 years. From the age of 16 years onwards, males obtain slightly
higher means than females (Lynn & Irwing, 2004). However, evidence on sex differences on the
Progressive Matrices in economically developing and culturally more traditional nations is quite
sparse. In general, females in economically developing and culturally more traditional countries
have less equality and fewer freedoms than males, and in some of these countries they are not
expected to achieve so much intellectually. Socialisation theories of sex differences in abilities lead
to the expectation that in traditional cultures in which less is expected of girls, their non-verbal
reasoning abilities would be less developed. Such a view has been suggested by Mackintosh



Table 1
Sex differences on the Standard Progressive Matrices in economically developing countries

Country N Age d Reference

Cuba 1518 12–15 .02 Alonso (1974)
India 370 13 �.07 Sinha (1968)
India 2044 15 .13 Rao (1975)
India 200 10 .28 Lynn and Jindal (1993)
Iran 4561 9–15 .19 Baraheni (1974)
Malaysia 5384 7–12 .06 Chaim (1994)
Mexico 920 7–10 .06 Lynn et al. (2004)
Tanzania—Indians 727 13–15 .16 Klingelhofer (1967)
Tanzania—Africans 1640 14–15 .22 Klingelhofer (1967)

Negative ds denote higher mean scores obtained by girls.
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(1998, p. 538) who has proposed that among adults men may have obtained higher mean scores
than women on the Progressive Matrices in the earlier decades of the 20th century, but this male
advantage has disappeared by the closing decades of the century and that ‘‘the sex difference in
general intelligence among young adults today in the USA, Britain or Israel is trivially small,
surely amounting to no more than 1–2 IQ points either way’’.

There is some supportive evidence for the hypothesis that in economically developing and
culturally more traditional countries girls obtain lower IQs than boys on the Progressive Matrices.
We have made a search of the literature and found nine studies for which sex differences on the
Progressive Matrices among children and adolescents in the age range 6–15 years in economically
developing and culturally more traditional countries have been reported. The results of these are
summarized in Table 1. Further details of the studies are given in Lynn and Irwing (2004). The sex
difference is expressed as d scores (the difference between the means of boys and girls divided by
the pooled standard deviation). Positive ds denote higher means obtained by boys and negative ds
denote higher means obtained by girls. The explanation for the two entries for Tanzania is that the
first study is on ethnic Indians and the second on black Africans. It will be seen that in eight of the
studies, boys obtained higher means. The mean of the nine studies is a boys� advantage of .12d.
This is the equivalent of 1.8 conventional IQ points. The existing evidence does therefore appear
to indicate that in economically developing and culturally more traditional countries, boys in the
age range of 6–15 years obtain slightly higher IQs than girls on the Progressive Matrices. In order
to examine this hypothesis further we present sex differences on the Progressive Matrices for a
large sample of 8–15-year olds in Kuwait.
2. Method

The sample for the assessment of non-verbal reasoning ability assessed by the Progressive
Matrices consisted of 6529 8–15-year olds. All of them were Kuwaiti citizens and students in
the governmental schools in the six districts in Kuwait. In each district, one socially representative
elementary, intermediate and secondary school for boys and one for girls were randomly chosen
from the list of schools. Children were tested in classes which were randomly selected. The
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Standard Progressive Matrices was administered to at least 60 students in each age group of boys
and the same for girls in each of the six districts of Kuwait.

With the permission of Dr. J. C. Raven, an Arabic version of the Standard Progressive Matrices
(SPM) sets A, B, C, D and E was adapted. The only difference between the English and Arabic
versions is that in the Arabic test booklet the main matrix and the six or eight alternatives have
been transposed from left to right in the same page. Thus, in the Arabic booklet the problems are
in the sequence from right to left, following usage in the Arabic language.

The SPM was administered to students by a group of competent and trained testers. The testers
in the boys� schools were males, while they were females in the girls� schools. In every class, testing
was carried out by a tester and an assistant. Testing was carried out in the whole classes of 25–30
students. Verbal instructions were given to the students on how to do the test. The testing was
carried out in the year 2002. The raw data of the completed answer sheets were scored by the
computer.

For the study of sex differences in verbal and mathematical abilities, a sample of 780 boys and
890 girls were tested in representative secondary schools. The mean age was 15.86 (SD = 0.85).
Verbal comprehension was assessed with a language test in Arabic (the native language); foreign
language ability was assessed with a test in English, which is learned in secondary schools as a
foreign language, and mathematics included arithmetic, algebra and geometry. The educational
data reported here are based on a study published in Arabic by Abdel-Khalek et al. (1997).
3. Results

The results for the Progressive Matrices are given in Table 2. This shows the numbers of boys
and girls in each age group, their mean scores and standard deviations on the test, the values of
t-tests for statistical significance of the differences, and the magnitude of the sex differences
Table 2
Sex differences on the Standard Progressive Matrices in Kuwait

Age Boys Girls t d

N M SD N M SD

8 395 21.94 9.73 416 23.33 10.12 1.98* �.14
9 369 25.39 11.01 419 28.26 10.60 3.72*** �.27
10 441 29.66 10.50 366 31.87 10.20 3.01** �.21
11 424 35.22 9.82 409 36.27 9.13 1.60 �.11
12 408 37.21 9.58 419 37.80 8.75 0.94 �.06
13 467 40.84 8.54 423 40.32 8.47 0.92 .06
14 402 43.03 7.46 413 44.12 7.57 2.06** �.14
15 372 44.32 8.28 386 44.23 7.47 0.17 .01

Total 3278 34.81 12.11 3251 35.75 11.49 3.24*** �.08

Negative ds denote higher mean scores obtained by girls.
* p < .05.

** p < .01.
*** p < .001.



Table 3
Means and standard deviations of boys and girls on the scholastic tests

Boys (N = 780) Girls (N = 890) t d

M SD M SD

Arabic language 1.07 1.08 1.82 1.35 12.66*** .60
English language 0.94 1.17 1.38 1.39 7.03*** .34
Mathematics 0.83 1.16 1.11 1.36 4.47*** .22

*** p < .0001.
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expressed as ds (negative ds indicate that girls obtain higher means than boys). The bottom row
gives the data for the total sample.

The results for the scholastic tests of verbal comprehension of Arabic, English and mathematics
are given in Table 3. This shows the mean scores and standard deviations of boys and girls on the
tests, the values of t-tests for statistical significance of the differences, and the magnitude of the sex
differences expressed as ds. Girls obtain higher means than boys on all three tests.
4. Discussion

The results provide five principal points of interest. First, for non-verbal intelligence measured
by the Progressive Matrices, the girls obtained significantly higher means than boys among the
8-, 9-, 10- and 14-year olds. There are no statistically significant differences among the 11-, 12-,
13- and 15-year olds. The girls� advantage in the total sample given in the last row of Table 2
is statistically significant although it is very small at .08d, equivalent to 1.2 IQ points. In the
meta-analysis of sex differences on the Progressive Matrices by Lynn and Irwing (2004), there
was no significant sex difference for the age range 8–15. In the economically developing countries
shown in Table 1, boys obtained slightly higher means (.12d) on the Progressive Matrices than
girls. The result from Kuwait is inconsistent with this general trend. We have no suggestions to
explain the fractionally higher mean obtained by girls in Kuwait. Possibly it is due to a sampling
bias. However, although the higher mean obtained by the girls in Kuwait is highly statistically
significant because of the large sample of 6529, in practical terms the sex difference on the Progres-
sive Matrices in Kuwait is negligible. In any event, the result shows that girls are not disadvan-
taged in Kuwait in respect of non-verbal reasoning ability.

Second, on the three educational tests of Arabic, English and Mathematics, girls obtained sig-
nificantly higher means than boys. The magnitude of the girls� advantage on these tests in Kuwait
is compared with those obtained by adolescents of approximately the same age in five economi-
cally developed western societies in Table 4. The sex differences in Kuwait are broadly similar to
those in the western countries. With regard to verbal comprehension, girls obtain higher means in
all countries, but the advantage of girls in Kuwait (.60d) is greater than in any of the western
countries. With regard to foreign language ability (English for the Kuwait sample), girls again ob-
tain higher means in all countries and the advantage of girls in Kuwait (.34d) is intermediate be-
tween the greater advantage of girls in Ireland (.60d) and the slightly lower advantage of girls in
Australia (.25d) and Sweden (.25d). With regard to mathematics, girls obtain a higher mean in



Table 4
Sex differences in adolescents in verbal comprehension, foreign language and mathematical abilities in six countries

Country Age N Verbal comp Foreign language Mathematics Reference

Kuwait 15 1670 �.60 �.34 �.22 Present study
Australia 18 1468 �.37 �.25 .15 MacCann (1995)
Canada 13 3346 �.05 – �.29 Randhawa (1991)
Ireland 13 599 �.25 �.64 �.21 Lynn and Wilson (1993)
Sweden 12/13 2250 �.03 �.27 .49 Ljung (1965)
USA 11/18 – �.11 – .18 Hyde et al. (1990);

Hyde and Linn (1988)

Negative ds denote higher mean scores obtained by girls.
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Kuwait (.22d) of about the same magnitude as in Canada (.29d) and Ireland (.21d), but in Aus-
tralia, Sweden and the United States boys obtain higher means than girls (d = .15, .33 and .18,
respectively). Sex differences in mathematics depend on the nature of the problems. Girls normally
do better on arithmetical computation, while boys normally do better at problems (Hyde et al.,
1990), so the sex differences depend on the mix of these two kinds of problem.

Third, a referee has contended that the results show the effects of cultural differences between
the countries. He writes ‘‘the Kuwaiti data do exhibit distinctive patterns of female superiority
relative to other developing countries on the Progressive Matrices and to developed countries
on Verbal Comprehension. These results require a cultural explanation’’. We disagree. It is true
that in Kuwait the girls obtain a higher mean on the Progressive Matrices than in the nine eco-
nomically developing countries shown in Table 1, but we do not think this difference requires
a cultural explanation. We think that these small sex differences between countries and samples
are more likely due to sampling errors. The sex difference in Kuwait is �.08d in favour of girls,
while the mean difference in the nine economically developing countries is 0.12d in favour of
boys, a difference of 0.20d. Note, however, that the range of differences in the nine economi-
cally developing countries is from �0.07d to 0.28d, and the difference of �0.08d in Kuwait is
indistinguishable from this range. Furthermore, the three studies from India given in Table 1 give
sex differences of �0.07d, 0.13d and 0.28d, a range of .35d. Are we to conclude that these differ-
ences in India require a cultural explanation? We think it is more probable they are sampling
errors.

With regard to Verbal Comprehension, the referee writes ‘‘females outperform males on Verbal
Comprehension in five economically developed countries: N weighted effect size = �.12d. A null
hypothesis stating that the Kuwaiti difference is equal to the Western difference may be rejected:
d = �.60 for Kuwait—a non-trivial difference that is .48 SD larger . . . this difference requires a
cultural explanation’’. We disagree. In all the five economically developed countries given in Table
4, girls obtain higher means than boys on verbal comprehension. The range of the girls� advantage
is from �0.05d in Australia to �0.37d in Canada, a difference of 0.32d, while the difference
between Canada and Kuwait is 0.23d. Do we need to seek a cultural difference between Australia
and Canada to explain the difference of 0.32d? We think it is more probable that all these differ-
ences are due to sampling errors or to differences in the content of the tests. In the meta-analysis of
American studies of sex differences in verbal abilities, Hyde and Linn (1988) found an overall
0.11d advantage for adolescent girls, but the range of the studies from which this average was
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derived is from a 0.33d advantage for boys to a 0.57d advantage for girls. This is a much larger
range of differences (90d) than that between counties (.55d) given in Table 4. Thus, the range of
differences among studies within the United States is substantially greater than the range between
counties. One of the main reasons for this large range in the magnitude and even the direction of
the sex differences lies in the content of the tests. Hyde and Linn (1988) found in their meta-anal-
ysis of the sex differences in verbal abilities that on verbal anagrams girls had an advantage of
0.22d, while on verbal analogies boys had an advantage of 0.16d. The point is that the figures
for sex differences in verbal abilities from different countries given in Table 4 are not wholly reli-
able but are likely to depend on the precise nature of the verbal abilities tested as well as on sam-
pling errors. The important thing is to look at the general trend, which in Kuwait and the five
economically developed countries is not adolescent girls obtain higher means on verbal ability
than adolescent boys.

Fourth, we believe that, taking the results as a whole, they fail to confirm the cultural determi-
nation theory of sex differences in cognitive abilities outlined Section 1. The strong form of this
theory affirms ‘‘the overwhelming importance of cultural influences in shaping sex-typed behav-
iour is evidenced from cultures where male and female sex roles are characterized quite differently
from those in our own culture’’ (Hutt & Hughes, 2004, p. 828). If this theory is correct, the sex
differences in non-verbal IQ measured by the SPM and in verbal ability, foreign language ability
and mathematics might be expected to be quite different in Kuwait from those in western coun-
tries. Although Kuwait has a high per capita income generated by its large production of oil, it
differs culturally from western nations in being a rather traditional Muslim country in which boys
and girls are segregated in schools and at university. Despite this, the sex differences in cognitive
abilities in Kuwait are similar to those in the five western countries given in Table 4.

Fifth, the means obtained by the Kuwait sample on the Progressive Matrices are somewhat
lower than those of British children in the 1979 British standardization sample given by Raven
(1981). The average of the mean scores of each year of the Kuwait sample compared with those
of the British standardization sample show that the mean of the Kuwait sample is equivalent to
the 26th percentile of the British standardization sample. This is typical of samples from countries
in the Near East including Iran, Iraq, Lebanon and Qatar, results for which are summarized in
Lynn and Vanhanen (2002). One reason for this may be that the sample was drawn from govern-
ment schools and did not include private schools, which are mainly American and British. It
seems likely that the inclusion of these would have increased the average IQs of the sample. In
addition, average IQs in economically developing countries have been increasing during most
of the 20th century at a rate of approximately 2–3 IQ points a decade (Flynn, 1984, 1987; Lynn
& Hampson, 1986) as a result of various environmental improvements, although there is no gen-
eral agreement on the exact nature of these. Thus, the average IQ in Kuwait today is approxi-
mately the same as that in Britain and the United States a generation ago and can be expected
to rise in future decades.
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