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Synonyms

Intellectual differences between boys and girls,
gender characteristics of cognition during
childhood

Definition

The differences between boy and girls in cogni-
tive development

Introduction

A diversity of studies in psychology and neuro-
psychology has approached the question of gen-
der differences in cognitive abilities (e.g.,
Bjorklund and Causey 2017). Three major gender
differences in cognitive abilities have been
reported: (1) higher verbal abilities in women,
(2) higher spatial abilities in men, and (3) higher
arithmetical abilities in men. However, these three

differences may be collapsed in only two as dif-
ferences in calculation abilities may be the result
of men’s superior spatial abilities (Geary 1996).

Women usually score higher in a variety of
verbal tests (e.g., Burton et al. 2005). They also
present a faster language development (Berglund
et al. 2005) and have a larger vocabulary, more
accurate speech production, and greater fluency
(Mildner 2008).

Gender Differences in Language
Abilities

Despite the aforementioned reports and numerous
publications in the same direction, gender differ-
ences in language abilities remain a controversial
topic, as there are also judicious studies
questioning the presumed higher verbal abilities
in women. A meta-analysis of 165 language stud-
ies involving both children and adults and includ-
ing a broad range of language tests (vocabulary,
analogies, anagrams, reading comprehension,
speaking or other verbal communication, essay
writing, the Scholastic Aptitude Test (SAT) - Ver-
bal, and general verbal ability tests) was
conducted. Results were mixed: 44 (27%) of the
studies reported that females outperformed males,
109 (66%) found no significant gender differ-
ences, and 12 (7%) found males outperforming
females. The authors concluded that “the magni-
tude of the sex difference in verbal ability is
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currently so small that it can effectively be con-
sidered to be zero” (Hyde and Linn 1988, p. 64).
An extensive review of gender differences in lan-
guage among children concluded that “A small
but consistent female advantage is found in early
language development, but this gender difference
seems to disappear during childhood” (Wallentin
2009, p. 181). Reynolds et al. (2015) found in a
sample of children and adolescents ranging from
ages 7–19 years that girls scored higher on spell-
ing and written expression.

In adults, sex differences in verbal abilities and
in language-related brain structure are not readily
identified. If they exist, they are not easily picked
up with the current research methods used today
(Wallentin 2009). Gender differences in language
have also been reported during aging. It has been
also observed that spontaneous language in gen-
eral decreased with age; however, a significant
interaction-effect between age and gender was
observed. A steady and pronounced spontaneous
language decrease across age-groups was
observed in males. However, only mild differ-
ences across age-groups were found in females.
Interestingly, the ratio among different phrase ele-
ments (nouns, verbs, adjectives, and grammatical
connectors) was found to be very uniform across
age, educational level, and gender groups (Ardila
and Rosselli 1996).

There are also publications reporting boys
outperforming girls in language skills. For exam-
ple, (Ardila et al. 2011) analyzed gender differ-
ences in cognitive test performance among a large
sample of Latin-American children from continu-
ous age groups (5–16 years). Boys outperformed
girls in oral language (language expression and
language comprehension). However, gender
accounted for only a very small percentage of
the variance (1%–3%).

Why Gender Differences in Cognitive
Development?

Some authors have emphasized that gender dif-
ferences may arise from the dispersion in cogni-
tive abilities between men and women rather than
just the mean gender differences, for example,

based on analyses of mental test scores from dif-
ferent studies. Although average sex differences
have generally been small and stable over time,
the test scores of males have consistently shown
greater variance. Moreover, except for tests of
reading comprehension, perceptual speed, and
associative memory, males typically outnumber
females substantially among high-scoring indi-
viduals (Hedges and Nowell 1995).

The origin of gender differences in cognitive
abilities is not clear yet, though it has been
assumed that both biological and environmental
factors contribute to the variation that has been
demonstrated betweenmales and females. Among
the biological factors identified, differences in
neurological structure and function have been
pointed out (e.g., Blanch et al. 2004). Some
authors have also found that hormones are asso-
ciated with certain aspects of brain differentiation
(e.g., Burton et al. 2005). Others have suggested
that boys’ brain activity measure using functional
magnetic resonance imaging (FMRI) differed
from that of girls’ depending on individual cogni-
tive process (Asano et al. 2014).

Gender differences have been attributed to
environmental factors associated with changes in
living conditions and cognitive stimulation taking
place over time. Some studies investigating math
performance in adolescents have found that gen-
der differences favoring boys are smaller in more
gender-equal societies (Guiso et al. 2008; Else-
Quest et al. 2010), suggesting that gender equity
positively affects girls’ math performance (Weber
et al. 2014). In the United States, gender differ-
ences in mathematics performance are declining.
More recent data indicate that the gender differ-
ence in math achievement has narrowed (Else-
Quest et al. 2010). A study of statewide mathe-
matics tests administered between 2005 and 2007
for Grades 2–11 did not find the increased gender
gap in adolescence found with earlier data (Hyde
et al. 2008). Moreover, reviewing evidence from
research with infants and preschoolers, Spelke
(2005) concluded that gender similarities are the
rule in the development of early number concepts.
However, gender differences could emerge in
the high school years particularly for complex
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problem-solving students favoring males
(Lindberg et al. 2010).

Some gender differences in the brain organiza-
tion of language, including differences in connec-
tivity, have been suggested. Evidence of cross-
frequency dependence between functional net-
works in resting state fMRI (rs-fMRI), which
was associated to the subject gender have been
found (Yaesoubi et al. 2017). Others authors uti-
lized resting state fMRI (rs-fMRI) and graph the-
oretical approaches to investigate the hemisphere-
and gender-related differences in the functional
networks of the adult brain functional networks
(Tian et al. 2011). These authors found was that
males lean towards being more locally efficient in
their right hemispheric networks, whereas females
tended to be more locally efficient in their left
hemispheric networks. It has been also
suggested that male brains are optimized for
intrahemispheric communication and female
brains for interhemispheric communication. The
developmental trajectories of males and females
diverse at a young age, demonstrating wide dif-
ferences during adolescence and adulthood
(Ingalhalikar et al. 2014).

Conclusion

It has been frequently reported that girls present a
faster language development, but boys
outperform girls in the development of spatial
abilities. Some authors have found that these dif-
ferences are also observed during adulthood, and
even during normal aging. However, the magni-
tude of these differences is small and several
studies have been unable to support them. Recent
reports have found that the gap in numerical abil-
ities between boys and girls reported decades ago
has narrowed in recent years.

Cross-References

▶Age of Child
▶Cognitive Changes in Adolescence
▶Gender Development Theory
▶Development of Sex Differences
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