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Global Sex Differences
in Test Score Variability

International testing results show greater
variance in boys’ scores than in girls’ scores.
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Mathematics. With the same comparisons for mathematics, the mean difference
is positive, which indicates that boys generally outscore girls (see table, bottom, and
table S2). In 37 of 41 countries, the boygirl variance ratio indicates with statistical
significance (P < 0.05) that the population
of boys displays greater variance than does
the population of girls (see the figure
below and table S2).
Tip and tail. There are differences for the
two tests. On both math and reading tests,
boys predominate in two of the four extreme
scoring categories (low reading, high math),
with girls predominating in the high reading
and low math category (see table, top and
bottom, and columns 4 and 5 of tables S1
and S2). For mathematics, in 35 of the 41
countries, there are more boys than girls in
the top 5%. For reading, 36 of 41 countries
have more girls than boys in the top 5% of
scores, and 39 of 41 countries have more
boys than girls in the bottom 5% of scores.
Gender gaps. Gender gaps at the 5th and
95th quantiles of the reading distribution
favor girls, but tend to be smaller at the 95th
quantile than at the 5th quantile. In mathematics, on the other hand, the gender difference at the 5th quantile is statistically significant at the 5% level only in 18 countries,
and the sign of this difference varies across
countries. In mathematics, the gender difference at the 95th quantile favors boys in
36 countries (P < 0.05) (see table S2).

Variance and test performance. For
both reading and mathematics tests in all
41 countries, the boy-girl variance ratio
shows a positive correlation (r = 0.21 for
reading and r = 0.26 for mathematics) with
the mean test score performance (fig. S1,
A and B). In countries with better test
score performance, the boy-girl variance
ratio is significantly higher (P < 0.05) than
in countries where the children score more
poorly (table S3). We find no relation
between the Gender Gap Index of the
World Economic Forum (19) and the variance ratios for either math or reading (table
S3 and fig. S2, A and B), unlike the relation previously identified between the
Gender Gap Index and the gender gap in
average test scores (7).
Other data sources. To further probe
the robustness and wider applicability of
these findings, we have also studied gender differences in variance from other
international data sources. We analyzed
results from (i) the Trends in International
Mathematics and Science Study (TIMMS)
given in 2003, which tested 9- and 13-yearolds in mathematics and science; and (ii)
the Progress in International Reading
Literacy Study (PIRLS), given in 2001,
which tests reading skills of 10-year-olds
(20, 21). Data from both studies indicate
higher variance for boys in most countries
(table S4).
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Our analysis of international test
score data shows a higher variance
in boys’ than girls’ results on mathematics and reading tests in most
OECD countries. How this translates into educational achievement
is a matter open for discussion.
Higher variability among boys is a
salient feature of reading and mathematics test performance across the
world. In almost all comparisons,
the age 15 boy-girl variance difference in test scores is present. This
difference in variance is higher in
countries that have higher levels of
test score performance.
Sex differences in means are easier to characterize: It is evident from
the PISA data that boys do better in
mathematics, and girls do better in
reading. This has a compositional
effect on the variance differences as
well. The higher boy-girl variance
ratio in mathematics comes about
because of an increased prevalence
of boys in the upper part of the distri-
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bution, but the higher variance in reading
is due to a greater preponderance of boys
in the bottom part of the test score distribution. Because literacy and numeracy skills
have been shown to be important determinants of later success in life (for instance,
in terms of earning higher wages or getting
better jobs), these differing variances have
important economic and social implications (22).
We therefore confirm that 15-year-old
boys do show more variability than girls in
educational performance, with specifics
that differ according to whether mathematics or reading are being studied and tested.
These results imply that gender differences
in the variance of test scores are an international phenomenon and that they emerge
in different institutional settings.
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