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This study examines sex differences in reasoning ability
assessed with Raven’s Advanced Progressive Matrices among
2,206 (1001 male and 1205 female) school students aged between
15 and 18 from urban and rural secondary schools in the Minya
region of southern Egypt. There are no statistically significant
differences in intelligence between males and females up until the
age of 15. However, males scored significantly higher than females
at the ages of 16, 17 and 18, consistent with Lynn’s developmental
theory of sex differences in intelligence. In exploring the Egyptian
education system and the social dynamics of the Minya region in
more depth, we attempt to find various confounds which might offer
explanations for this difference. However, we find that Lynn’s model
is the most persuasive.
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It has been almost invariably asserted from the early twentieth century up to
the present that males and females have equal intelligence. Two of the first to
advance this idea were Burt and Moore (1912) and Terman (1916). In the second
half of the twentieth century it was frequently restated by leading authorities. For
example: “Itis now demonstrated by countless and large samples that on the two
main general cognitive abilities — fluid and crystallized intelligence — men and
women, boys and girls, show no significant differences” (Cattell 1971, p. 131).
Others who have repeated this assertion include Hutt (1972, p. 88), Court, (1983),
Maccoby and Jacklin (1974, p. 65), Eysenck (1981, p. 40), Brody (1992, p. 323),
Herrnstein and Murray (1994, p. 275), Mackintosh (1996), Gould (1996), Geary
(1998, p. 310), Lubinski (2000), Loehlin (2000, p. 177), Lippa (2002), Jorm et al.
(2004), Anderson (2004, p. 829), Spelke and Grace (2007, p. 65), Hines (2007,
p. 103), Jung and Haier (2007), Halpern (2007, p. 123 and 2012, p. 233), Pinker
(2008, p. 13), Mackintosh (2011, p. 380), Dunst et al. (2014), and Sternberg
(2014, p. 178).

The contention that there is no sex difference in intelligence has been
disputed in a series of papers by Lynn (1994, 1998a, 1998b, 1999, 2017), who
proposed the developmental theory of sex differences in intelligence. This states
that there is no sex difference in intelligence up until to the age of 15 years, but
that at the age of 16 years, males begin to show a slightly higher average 1Q than
females and this increases to an advantage of 4 to 5 1Q points among adults.
Evidence supporting this theory has been published for intelligence measured as
the 1Q derived as the average of cognitive abilities obtained in tests such as the
Wechsler, the Stanford-Binet, the Cattell Culture Fair and numerous others (Lynn,
1994, 1998a, 1998b, 2017) and for abstract reasoning ability measured by the
Progressive Matrices that have reported a male advantage from the age of 16
years into adulthood (Colom & Lynn, 2004; Lynn, Allik & Irwing, 2004; Lynn, Allik
& Must, 2000; Lynn et al., 2002; Lynn & Tse-Chan, 2003; Pullmann, Allik & Lynn,
2004). The male advantage from the age of 16 years was confirmed in a meta-
analysis of sex differences on the Progressive Matrices among general
population samples that showed a 5 points higher average male I1Q among adults
(Lynn & Irwing, 2004), and in a meta-analysis of sex differences on the
Progressive Matrices among college student samples that showed that males had
an advantage of 4.6 1Q points (Irwing & Lynn, 2005). These results were further
confirmed by a study of sex differences on the Progressive Matrices in Sudan in
which 16, 17 and 18-year old males obtained higher average scores than females
of 0.337d, equivalent to 5 1Q points (Bakhiet et al., 2015); and marginally in a
study of sex differences on the Advanced Progressive Matrices in Yemen in which
16, 17 and 18-year-old males obtained higher average scores than females of 0.9
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IQ points (Bakhiet et al., 2016). Interestingly, these results suggest that a similar
pattern of sex differences emerges in rich and poor, traditional and modern
societies, and create a problem for purely cultural explanations. Despite these
studies, some authorities have continued to assert that there is no sex difference
in intelligence. For instance, “. . . there are negligible gender differences in
omnibus 1Q assessments” (Ackerman 2018, p. 8). As it is therefore evident that
there is no consensus on this issue, we present further data on it here.

Method

The sample consisted of 1001 male and 1205 female school students aged
15 to 18 years from secondary schools in the Minya district of Egypt. The urban
schools were: Malawi Secondary School for Girls, Malawi Secondary School for
Boys, Minya New Secondary School for Boys, Minya New Secondary School for
Girls, Al Salam Secondary School for Girls, Bani Mazar Secondary School for
Boys, and Bani Mazar Secondary School for Girls. The rural schools were: Al-
Ashmonain Secondary School, Al-Maharas Secondary School, Bani Ahmed
Secondary Mixed School, Tenda Secondary Mixed School, Saif Pasha Secondary
School, Al-Rawdha Secondary School and Naway Secondary Mixed School.

The sample was tested in the academic year 2014/2015 with the Raven’s
Advanced Progressive Matrices test (RAPM) (Raven, Raven & Court, 1993,
1998). The RAPM is a well-known measure of non-verbal reasoning ability that
has been widely used both in applied and research settings (e.g. Arthur & Day,
1994; Carpenter, Just & Shell, 1990; Embretson, 1995; Jensen, 1987; Verguts &
De Boeck, 2002). The total score provides a good measure of g, the general factor
of intelligence (Jensen, 1980). The combined sets | (12 items) and Il (36 items)
of the APM were administered to the participants in groups in their classes. The
time allowed for the test was 60 minutes. The average time taken to complete the
test was 37.52 minutes (SD =8.98). These data were analyzed using IBM SPSS
Statistics Version 24.

Results

The reliability of the APM was calculated by Cronbach’s Alpha as 0.72, which
is considered acceptable. The results are given in Table 1 showing for the males
and females the numbers, mean scores on the APM and standard deviations, the
variance ratios (VR) calculated as the standard deviation of the boys divided by
the standard deviation of the girls, the ds (difference between the scores of the
boys and girls divided by the standard deviation), and the British-scaled 1Q
according to the British standardizations of 1979 (age 15) and 1992 (age 18). No
Flynn effect corrections were applied because there is no indication that average
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scores on Raven-type tests have increased for this age group in Britain since
1979 (Lynn, 2009).

Table 1. Gender differences on the Advanced Progressive Matrices for
secondary school students in Minya Governorate. VR, variance ratio; d,
standardized sex difference. *** p<.001

N Males Females
Age e Mean£SD  MeantSD 'R d 10
15 147192 1756+574 1704618 093 009 92
16 265355 ~ 1948+626  1640+608 103 050" -
17 277339 2169+586 1808+599 098 061" -
18 3120319 2197+631 19824593 106 035" 86

Total ~ 1001/1205  20.58 £6.30  17.88+6.17  1.02 043" 89

Note: IQ is estimated from Raven, Raven & Court, 1998, Tables APM12 and APM14. Age
15 is from the 1979 standardization, and age 18 is from the 1992 standardization. No
norms are available for the intervening ages.

The results show no statistically significant difference in intelligence between
male and female 15 year olds, but statistically significantly higher scores by males
among 16, 17 and 18 year olds. The average male advantage of the 16, 17 and
18 year olds is .49d. This is equivalent to 7.35 |1Q points and is therefore greater
than the 5 1Q points among adults reported by Lynn and Irwing (2004) in their
meta-analysis of sex differences on the Progressive Matrices among general
population samples. The sex differences in variance show that among the 15 and
17 year olds, females had greater variance than males, while among the 16 and
18 year olds, males had greater variance than females. For the total sample,
males had slightly greater variance than females.

Discussion

To make sense of our findings and search for possible alternative
explanations, an understanding of the nature of the Minya district and of the
Egyptian education system are both highly germane. It may be that peculiarities
of this region, of the Egyptian education system, or of a combination of the two
offer a parsimonious explanation of the results we have presented.

Minya is in Upper Egypt (that is, southern Egypt), a region which is, in
general, poorer and less educated than Lower Egypt (that is, northern Egypt)
(Dutton et al., 2018a). According to official statistics for 2015, 56.7% of
households in Minia Governorate were below the national poverty line compared
to 27.8% nation-wide (UN Population Fund, 2018), with 36% of the poorest
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villages in Egypt being situated in the Minya district (EI Nour, 2012). Minya also
has the highest rate of illiteracy of any region in Egypt, with the most recent
estimate being 36.7% (Habib, 2017, p. 301). Schooling is only compulsory in
Egypt between the ages of 4 and 14. Schooling is divided into Kindergarten (4-
6), Primary (7-11) and Preparatory (12-14). After this comes (non-compulsory)
Secondary (15-17). Nationwide, among Egyptians aged 20 to 24, 70% of males
and 68% of females had completed secondary school in 2008 (Egypt Policy Data
Centre, 2008). The main reason for this sex difference is the higher percentage
of females who never attend school, an issue we will explore further below,
because dropout rates from school show little difference between sexes (Lloyd et
al., 2003). In addition, urban and rural pupils in Upper Egypt were more likely to
drop out of school than pupils in urban and rural Lower Egypt (controlling for
whether urban or rural) in 2006, a year for which data are available (Ersado &
Gignoux, 2014, Table 4).

The estimated 1Q in the last column of Table 1 fits a pattern of results that
had been obtained in earlier studies, as shown in Table 2. Briefly, during the 90s,
the scores of adults recruited from the general Egyptian population on Raven-
type tests were well below the range of the British test norms. For university
students, there appears to be a rising trend from the 1980s to the 2010s
suggesting systematic rises of intelligence (Flynn effects) during this period
(Flynn, 2012)." This rising trend is not evident in school-based samples, most of
which have produced IQs in the 80s from the first SPM standardization in 1986
to the present. A possible reason for this apparent lack of a Flynn effect is that
school enrollment was far less universal in the 1980s than it is today, with the
result that those attending school tended to be an elite group. The present results
are therefore consistent with evidence of Flynn effects during this period in many
other developing countries.

Concerning the present study, we are dealing with an elite sample from a
poor area of Egypt. Therefore, the result is likely to overestimate the average 1Q
of all young people in Minya Province including those who do not attend
secondary school. However, itis likely that average cognitive development is less
in Minya Province than in the more prosperous parts of Egypt. Therefore, the
results obtained with the present sample are likely to be a reasonable
approximation of the average 1Q of this age group in Egypt as a whole.

1 For an up-to-date summary of the proposed causes of the Flynn Effect, see Dutton
and Woodley of Menie (2018).
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Table 2. Summary of British-scaled Qs obtained from Raven tests in Egypt.
APM, Advanced Progressive Matrices; CPM, Coloured Progressive Matrices;
SPM, Standard Progressive Matrices.

Year Age  Test N 1Q Sample Reference
1986+  235: SPM 452 795  Students  AbdelKhalek, 1988
1986 715 SPM 4733 805  School  Bakhiet& Lynn, 2015
1993+ 7-10 CPM 110 69 Population ~ Wachs et al., 1995
1994+ 18-63  SPM 155 <65 Population ~ Wachs et al., 1996
2 60 sPM 30 <65 Population  von der Lippe, 1999
%05

2000 205  SPM 2147 (science) Students Abdel Khalek et al., 2014

79 (arts)
2000 205 APM 2147 1025  Students  Abdel Khalek etal, 2015
2010+ 9-11 CPM 300 74 School Eissa & Alsayed, 2012
A 510 oPm 1128 842  School  Bakhiet & Lynn, 2014
5214 20+ APM 1,502 102.4 Students Essaetal., 2016
201415 1518 APM 2,206 89 School  This study
2015 196+ SPM+ 423 %8 Students 500 KIAIeK & Lynn,
201516 1018 SPM 722 89 School 500 KhaleK ity
2017 511 CPM 1756 8 School  Ziadaetal, 2017

Turning to the ways in which the dynamics of Minya and the Egyptian
education system may have impacted our results, there is an extent to which
these factors might artificially reduce the sex difference. In southern Egypt, girls
are more likely to not pursue secondary education than boys. In 2012, 8% of rural
Upper Egyptian girls aged between 10 and 17 had never attended school at all,
constituting 50% of children in that age range nationwide who had never attended
school. Among Upper Egyptian rural boys only around 3% had never attended
school. It is among poorer Egyptians that school non-attendance is more
prevalent (Elbadawy 2014, p. 7). This means that the females in our sample are
likely to be relatively intellectually elite compared to the males. There are other
factors which might reduce male |Q scores relative to female. In Islamic societies
we would expect females to be subject to considerably greater restrictions than
males, leaving them with a less stimulating social life and thus fewer distractions
from studying, something which might elevate female 1Q relative to male. This
hypothesis has been advanced elsewhere as a means of explaining regional
differences in male-female 1Q score differences in Saudi Arabia (Dutton et al.,
2018b). However, even in spite of this realistic possibility, males score higher in
our sample. This information would imply that our finding underestimates the male
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advantage.

There are also factors which can potentially increase the sex difference.
Although girls drop out of school at the same rate as boys, dropping out of school
in Egypt is predicted by low socioeconomic status among boys but not among
girls (Lloyd et al., 2003). Low SES is robustly negatively associated with 1Q in
Western societies (Lynn & Vanhanen, 2012). If this is also the case in Egypt, we
would expect this to ameliorate the various factors which cause the females to be
a more elite sample because this factor would, instead, elevate the 1Q of the
males relative to the females. Our results indicate greater IQ variance among
females aged 15. In general, it has been found that IQ variance is greater among
males (Arden & Plomin, 2006; Deary, Penke & Johnson, 2010). Thus, if female
variance is greater at the age of 15, it might mean either that the greater
propensity for low SES males to drop out has reduced the male relative to the
female 1Q variance and/or that female variance in puberty onset is a factor,
because puberty is associated with brain growth and thus rising intelligence.
However, by the age of 18, we find pronounced greater variation and higher IQ
score among males, despite the process of attrition among low-SES males
continuing. Most females likely have completed puberty at this age, as females
begin and end puberty earlier than males (Dutton & Madison, 2016). Accordingly,
it seems reasonable to posit that delayed male development is the simplest
explanation for our findings and that greater male variance at this stage may also
be due to variation in the timing of puberty.

It can be seen that there exists no statistically significant male-female
difference in 1Q score at the age of 15, but that the difference can consistently be
found thereafter. This would be congruous with Lynn’s theory that the difference
only shows up at around the age of 16 because girls enter puberty earlier than
boys. In general, we might expect that the difference would show up even later
than 16 in Egypt due to the evidence that as countries modernize, children tend
to enter puberty earlier. For example, the age of menarche in mid-nineteenth
century Europe was roughly 17 compared to less than 13 in 2014 (Jones & Lopez
2014, p. 112). However, the relatively elite nature of our sample may at least partly
explain this anomaly as their lifestyle may be more ‘Western’ than would be the
Egyptian norm. We would, however, expect the male-female difference to
increase with age after the age of 16, but it does not, even despite evidence that
less intelligent males are continuously dropping out of school.
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