Journal of Economics, Race, and Policy
https://doi.org/10.1007/541996-023-00131-1

RESEARCH q

Check for
updates

Gender Differences in Early Child Development: Evidence
from Large-Scale Studies of Very Young Children in Nine Countries

Rosangela Bando'® - Florencia Lopez-Boo'® - Lia Fernald®® - Paul Gertler*® - Sarah Reynolds?

Received: 13 June 2023 / Revised: 6 October 2023 / Accepted: 9 October 2023
© The Author(s) 2024

Abstract

Some evidence suggests that there are significant gender gaps in early child development in low- and middle-income coun-
tries, with girls generally outperforming boys. However, few studies have tested for the existence of such gaps at a large
scale. Our objective is to examine gender disparities in early child development in Brazil, Chile, Colombia, India, Indonesia,
Nicaragua, Peru, Senegal, and Uruguay, with 26,055 children aged 7 to 48 months. We estimate gaps using cross-sectional
studies with language, socioemotional, and motor skills development assessments. Consistent with small-sample findings,
the data shows girls consistently outperformed boys on language tests (0.14 standard deviations) and socioemotional develop-
ment (0.17 standard deviations), with differences consistent across all nine countries. There were no systematic differences
by gender for motor development. We explored how family characteristics, health investments, or parent—child interactions
influenced the gap. We did not find evidence that variation on these characteristics across children explained the gap. Our
findings suggest that gender gaps in language and socioemotional development emerge very early in life.

Keywords Gender gaps - Child development - Cognitive skills - Language development - Socioemotional development -
Motor skills

Introduction

Early childhood development is the foundation for later
development (Cunha and Heckman 2007; Shonkoff 2010;
Black et al. 2017) and is associated with later academic
achievement (Reynolds et al. 2001) and labor market
returns (Gertler et al. 2014). Despite early childhood being
the foundation for later outcomes, there is limited evidence
of gender differences in early childhood development or
its causes. Gender differences in academic achievement
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and labor market participation limit economic development
and well-being (World Bank 2023). This work documents
gender differences in early childhood development and
the role of family characteristics, health investments, and
parent—child interactions in nine countries. Understanding
gaps early in life may allow for a better understanding of
how children develop and possible sources of gender gaps
later in life. This understanding may inform the design of
policy to promote gender equality.

Small sample studies have found that at early ages, girls
have an advantage in several developmental realms, includ-
ing language (Adani and Cepanec 2019), social (Barbu et al.
2011), and motor (Kokstejn et al. 2017; Miller et al. 2006).
A large-scale study documents gender gaps using a sample
of 7582 children ages 3 to 5 in the East Asia—Pacific region
(Weber et al. 2017). Consistent with small sample studies,
the authors found girls outperformed boys in a composite
development score (excluding motor skills) in four of the
six countries in the study. However, boys did not outperform
girls in any. The authors concluded that child education,
health, and nutrition influenced gender gaps.
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The sources of gender gaps continue to be debated,
while their understanding is critical to inform policy.!
Existing hypotheses about reasons for the gender gap
include biological and social explanations. Biologically,
sex differences start with chromosome determination at
conception, followed by in-utero exposure to androgens,
which lead to structural and functional differences in the
brain (Lopez-Ojeda and Hurley 2021; McCarthy 2016).
Asymmetries in brain morphology appear as early as 2
to 5 weeks after birth, and differences continue through
childhood and into adulthood (Kumpulainen et al. 2023;
Lenroot et al. 2007).2 However, evidence on the impact of
anatomical or physiological sex differences on cognitive
performance is weak (Etchell et al. 2018; McCarthy 2016;
Eliot et al. 2021; Jincke 2018).

Another possibility is that pervasive social norms about
how to treat a child according to their sex could give rise
to differential unobserved parental attitudes or interactions,
leading to gaps (Feldman and Eidelman 2009; Hadjar et al.
2014). Parents in low-income countries are relatively more
likely to take their child outside, name, count, draw, read,
and apply harsher disciplinary treatment with boys than with
girls when compared to higher-income countries (Bornstein

! Most gender equality policies focus on addressing human capital
and economic opportunity gaps across males and females by
removing constraints deriving from social norms (for example,
see World Bank 2023; IADB 2022). However, it is not clear what
the role of other non-observed factors or innate differences play
in gender inequality. For example, social norms and equality of
educational or economic opportunities do not explain why women
tend to concentrate in low-productivity sectors across developed
and developing countries (World Bank 2023). In contrast, the recent
progress in closing gender gaps demonstrates that gender disparities
are sensitive to policy when sources are well understood. For
example, investments in higher education have resulted in a reversal
of the gender gap. There were 1.2 men for every woman in higher
education in 1985 in OECD countries but 1.2 women for every man
by 2005 (Vincent 2008).

2 Brain structures in males have features associated with the func-
tioning of connectivity between perception and coordinated action
relative to females, whereas brain structures in females are associated
with more communication between analytical and intuitive processing
modes relative to males (Ingalhalikar et al. 2014; Joo et al. 2022; de
Lima et al. 2019).

3 The complexity of establishing the causality between anatomical or
physical characteristics and cognitive output derives from the fact that
there is a significant overlap in anatomical characteristics, there are
multiple behaviors regulated at a given anatomical hub, the two sexes
may involve different anatomical substrates to regulate a given task
and brain functioning, and output is heavily regulated by exogenous
influences such as stress, testing conditions, or prior experience.
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et al. 2016).* The plasticity of the brain and modulating
response to external stimuli make development pathways
sensitive to family and environmental inputs (McCarthy
2016; Eliot et al. 2021; Jancke 2018; Fernald et al. 2012,
Teasdale and Owen 1984; Wilson 1983; Archer and Lloyd
2002; Lopez-Boo and Canon 2014; Richards et al. 2018;
Rubio-Codina et al. 2016). However, the documented differ-
ences in treatment across children of different genders tend
to be small and inconsistent across countries.

Methods
Study Participants

We used all data available with child development assess-
ments for children ages 48 months or younger in 2008 or
later. The Water and Sanitation Trials by the World Bank
produced data for India, Indonesia, Peru, and Senegal.
Social programs supported by the Inter-American Devel-
opment Bank produced data for Brazil, Chile, Colombia,
Nicaragua, and Peru. The Brazil, Colombia, and Nicaragua
data are representative of children living in disadvantaged
households. The India, Indonesia, Peru, and Senegal data
are representative of children living in rural areas. The Chile
data is nationally representative. The Uruguay data is repre-
sentative of localities with more than 5000 inhabitants (see
Supplementary Table S1 for information on the surveys,
their representativeness, and age coverage).

Sample Selection

We defined our sample as children less than or equal to
48 months with data on both language and socio-emotional
development. We excluded children younger than 48 months
with insufficient within-country observations around their
age to allow for convincing age standardization of the out-
come measures. The final sample is 26,055 children. We

4 For example, in India, mothers are more likely to breastfeed boys
(Barcellos et al. 2013, Jayachandran and Kuziemko 2011). By age
32 months, girls hear twice as many diminutives as boys and hear
warmer phrases (Gleason et al. 1994). More specifically, boys and
girls experienced similar levels of physical punishment in the LAC
region (UNICEF 2021). For instance, in Chile, the exposure to harsh
parenting is higher for boys, but the difference is insignificant. Using
self-report measures, 44% of girls versus 45% of boys receive some
harsh parenting, and using observational measures; this is 21% for
girls and 24% for boys (Berthelon et al. 2019). In Uruguay, this differ-
ence is higher. Whereas 34% of boys experienced some form of phys-
ical punishment, 18.3% of girls did it (UNICEF and MIDES 2015).
Moreover, notwithstanding income level, maternal education level, or
type of area (urban or rural), households with girls show better home
environments (Lopez- Boo et al. 2019).
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also used smaller samples when adding the control variables.
Supplementary Table S2 reports the portion of the sample in
each country missing these variables by gender.

Variables

All countries have language development and personal-social
assessments, and most countries have a motor assessment,
either fine or gross. The data did not include any measurement
of cognitive ability. We chose to separate the fine and gross
motor skills because previous research indicates these are not
highly correlated, and gender differences have been found in
opposite directions (Kokstejn et al. 2017; Miller et al. 2006).
Although a few tests separated language skills into recep-
tive and expressive subcategories, we combined these scores
because they are different expressions of the same construct,
with variations in how the child can express them due to age,
not underlying ability (Bornstein et al. 2014; Bornstein and
Putnick 2012). Trained surveyors collected data using the fol-
lowing instruments: Denver II for Nicaragua and Brazil; ASQ-
III for Peru, India, Indonesia, Senegal, and Uruguay; Bayley-
III for Colombia; and TADI for Chile. Trained surveyors made
the assessments through direct observation for Nicaragua,
Brazil, Uruguay, Colombia, and Chile, but caregiver report-
ing for Peru, India, Indonesia, and Senegal. Supplementary
Table S3 lists the assessments, age ranges, subscales meas-
ured, number of items, and the scoring method.

We use the following sets of variables in our regressions.

Family characteristics are the mother’s age, an indicator
variable for the mother having finished secondary school,
household size, an indicator variable for the father living in
the household, and an asset index. We constructed an asset
index from the different assets reported on each survey with
factor analysis. We omitted specific assets for which over
90% of respondents did not report.

Health investment variables are indicator variables for the
child breastfed during the first six months, an indicator for
appropriate vaccination completion for age, and height-for-
age z-score, a cumulative measure of nutrition in childhood.

Reported parent—child interactions are available for all
countries except Indonesia. We created three indicator vari-
ables for caregiver reports of parents reading to the child,
parents telling stories, and parents using physical punish-
ment (such as spanking or hitting). Physical punishment
information is not available for India, Peru, or Senegal.

Observed parent—child interactions are available for Bra-
zil, Chile, Nicaragua, and Uruguay. We created two indices
from behavior indicators reported by the interviewer built
upon the Home Observation for Measurement of the Envi-
ronment (HOME) scale (Bradley 1993). The home affirma-
tion index includes whether the caregiver expresses affection
to the child, responds verbally to the child, shows or explains
something, spontaneously talks to the child, conveys positive

sounds, and hugs or kisses the child. The home harshness
index includes whether the caregiver shouts at the child,
expresses hostility toward the child, beats the child, scolds
the child, and prohibits the child from having something.
The home harshness index is not available for Chile.

Procedures

Within each country, the assessment scores were stand-
ardized by age, using females as the reference group. We
grouped girls in two-month age windows and calculated
the window-specific mean and standard deviation; each age
window had at least 30 observations. We began grouping
at the lowest age. If the lowest and second lowest age did
not have 30 observations, we grouped the second and third
lowest ages, omitting observations from the first lowest age
out of our analysis. Likewise, if this second group did not
have 30 observations, we continued to the third and fourth
oldest ages. Once we found the youngest two-month age
group with 30 observations, we continued with the subse-
quent two-month age groupings throughout the rest of the
sample. We excluded age groups with less than 30 observa-
tions. For Indonesia and Senegal, we broadened the age win-
dows to three-month age windows because there were many
gaps due to insufficient observations. In addition to using the
age-window groupings for the ASQ test (in which surveyors
applied specific sets of questions to different age groups), we
also forced the age-window grouping cut-offs to be at the
testing age cut-offs. We calculated the female age-group-
specific means and standard deviations using a Tobit model
to consider ceiling and floor effects. When no observations
were at the ceiling or floor, the Tobit defaults to the classical
calculation of mean and standard deviations. Each male’s
score was transformed into a standardized score using the
corresponding female standards for that age in each country.

Statistical Analysis

We estimated gender gaps by comparing the average age-
standardized development score of males to that of females.’
We used survey weights when available and cluster errors
as advised by the survey methodology or at the smallest

5 We estimated the effect using the following equation: $${z}_{i}=\
alpha +\beta {F}_{i}+{\varepsilon }_{i}$$, where z; denotes the
age-standardized development score. F; indicates gender with a value
of one for females and zero for males. There are no children recorded
as intersexual in the data. Surveyors record the sex of the child based
on parental reporting, birth records (when available), and non-medi-
cal observation. It is not possible to differentiate gender from sex in
our sample because children have not fully developed a gender iden-
tity and data on gender was not collected. The null hypothesis for no
gender differences is $${H}_{0}:\beta =03$$.
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geographical level available. The null hypothesis is for no
gender differences.

We also examined whether parental investments (family
characteristics, health investment, and parent—child interac-
tion) that could vary based on child gender explained the
gaps. We tested if family characteristics, health investment,
and parent—child interaction could explain the gaps in the
development of children by comparing averages of males to
that of females while controlling for these characteristics.®
We estimated gender gaps four times: one time including
each set of variables separately, and then including all con-
trol variables together.

We checked that sex-selective abortion or early mortal-
ity did not bias the sampling. We tested if the availability of
information on the children may differ by child gender, thus
biasing our results. For each type of control variable, we
calculated the portion of children by gender in each country
missing data. We then used a #-test to check that the likeli-
hood of missing any control variable within each variable set
is equal across genders within each country. We also tested
if errors in age reporting could bias our estimates.

We tested that the probability of appearing in the data set
did not differ by child gender within each country. Within
each country, we explored the differences across population
groups and applied an F-test to examine if the gender gap
is statistically distinct across groups. We examined gender
differences of children in different years of age and used
each country’s wealth index to divide the population into
quintiles.

Finally, we tested for cross-study heterogeneity using an
I-squared statistic, which measures the percentage of varia-
tion attributable to heterogeneity across studies. The I-squared
takes values between 0 and 100%, with 100% indicating high
heterogeneity across studies (Higgins et al. 2003).

Results
Main Results

Girls performed better than boys on all language and socio-
emotional tests in all countries (Fig. 1, column 1 of Table 1
and 2). The size of the performance gaps is 0.14 on average,
ranging from 0.06 to 0.22 standard deviations in language,
and 0.17 on average, ranging from 0.06 to 0.38 standard
deviations in socio-emotional development. Differences are
statistically significant at p <0.10 for all countries except
for Senegal in language and India and Senegal in socio-
emotional tests. Gender gaps in gross motor skills for the

5 We added control variables X, and estimated the equation
z=a+pF, +yX;+¢,.
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seven countries with data on gross motor are mixed, with
some countries indicating statistically significant gaps
favoring girls (India, 0.06 standard deviations; Uruguay,
0.04 standard deviations) and others favoring boys (Bra-
zil, Nicaragua, Peru, Senegal; gaps between 0.08 and 0.14
standard deviations) (Fig. 1, column 1 of Table 3). In all
three countries where we have data on fine motor skills, all
gaps favor girls. However, the gap of 0.22 standard devia-
tions is only statistically significant for Uruguay (Fig. 1,
column 1 of Table 4).

Using a meta-analysis approach, we found that gender
gaps vary in size across countries (Palmer and Sterne 2009).
The I-squared statistics indicate a large percentage of varia-
tion attributable to heterogeneity across countries (48.9% for
language, 84.4% for socioemotional, 83.2% for gross motor
development, and 85.2% for fine motor).

Behavioral Explanations

When controlling for family characteristics, health invest-
ments, reported parent—child interactions, and observed
parent—child interactions, both separately and together, we
found a minimal reduction in the differences by gender,
with a few minor exceptions (columns 2-6 of Table 1, 2,
3, and 4).

To check for evidence of sex-selective abortion or early
mortality, we tested that the mother’s age, the mother’s edu-
cation, the father’s presence in the household, household
size, and a wealth index did not predict child gender. We
found no evidence of selective abortion or early mortality in
all countries except India, which suggests that most of our
sample is unbiased (Supplementary Table S4). Additional
births can also be contingent on the gender of the previ-
ously born children (Jha et al. 2011; Zhu et al. 2009). We
also confirmed that results are similar for children living in
households with only one child (Supplementary Table S5).
We find some errors in age reporting with bunching at mul-
tiples of 12 months and, to a lesser degree, at the half-year
points. Error rates do not differ by gender in our sample.
Thus, it will not impact relative findings between genders,
which is our focus, though it may influence absolute find-
ings. The p-value of the two-sample Kolmogorov—Smirnov
test for equality of distribution between genders is greater
than 0.40 in all countries, with the values for 7 out of 9 coun-
tries above 0.80.” Finally, a focus on early childhood allows
observing differences less prone to measurement biases due
to identity effects. Identity effects are changes in behavior
to comply with the norms of the group with which an indi-
vidual identifies (Akerlof and Kranton 2002). This behavior

7 The percent of the surveyed population that falls over or under a
constant age distribution for a given country ranges from 4 to 37%.
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Study Average

ID effect (90% Cl)
Language

Brazil 0.21 (0.14, 0.28)
Chile 0.14 (0.09, 0.19)
Colombia 0.22 (0.14, 0.30)
India 0.06 (0.01, 0.11)
Indonesia 0.18 (0.11, 0.25)
Nicaragua 0.13 (0.08, 0.18)
Peru 0.10 (0.03, 0.17)
Senegal 0.08 (-0.02, 0.18)
Uruguay 0.12 (0.05, 0.19)
Socioemotional

Brazil 0.38 (0.31, 0.45)
Chile 0.22 (0.17, 0.27)
Colombia 0.11(0.03, 0.19)
India 0.06 (0.01, 0.11)
Indonesia 0.15 (0.08, 0.22)
Nicaragua 0.16 (0.11, 0.21)
Peru 0.14 (0.09, 0.19)
Senegal 0.06 (-0.04, 0.16)
Uruguay 0.11 (0.04, 0.18)

Gross motor

Brazil -0.12 (-0.19, -0.05)
India 0.06 (0.01, 0.11)
Indonesia -0.02 (-0.10, 0.06)
Nicaragua -0.08 (-0.13, -0.03)
Peru -0.09 (-0.14, -0.04)
Senegal —_—— -0.14 (-0.24, -0.04)
Uruguay 0.04 (0.01, 0.07)
Fine motor

Brazil 0.07 (0.00, 0.14)
Nicaragua 0.04 (-0.01, 0.09)
Uruguay 0.22 (0.15, 0.29)

Fig. 1 Gender gaps in child development by country (female-males). Source: Prepared by the authors. Note: This figure presents the estimated
gender gaps and 90% confidence regions in standard deviations for each country by development area. CI, confidence interval
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Table 1 Gender gaps in language development (female-male)

Country Simple difference Family char-  Health invest Home reported Home observed All covariates Observations
acteristics

ey @ (3 “ ® ©) O]

Brazil 0.21%%* 0.20%** 0.22%%% 0.20%** 0.20%** 0.19%** 2644
(0.04) (0.05) (0.04) (0.04) (0.04) (0.04)

Chile 0.14#%%* 0.14%5%* 0.14#%%* 0.13%#%** 0.13%** 0.13%*** 6325
(0.03) (0.03) (0.03) (0.03) (0.04) (0.04)

Colombia 0.22%%* 0.19%%#* 0.20%%** 0.22%%** 0.18%** 1360
(0.05) (0.05) (0.05) (0.05) (0.05)

India 0.06* 0.08** 0.11%%** 0.07%* 0.13%%* 2994
(0.03) (0.03) (0.04) (0.03) (0.04)

Indonesia 0.18%*%** 0.19%%* 0.18%*** 0.18%%#* 1636
(0.04) (0.04) (0.04) (0.04)

Nicaragua 0.13%#%** 0.12%%** 0.11%#%** 0.12%** 0.12%%* 0.11%%* 6249
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Peru 0.10%** 0.08** 0.07** 0.09%* 0.06 2846
(0.04) (0.04) (0.04) (0.04) (0.04)

Senegal 0.08 0.08 0.07 0.08 0.09 1079
(0.06) (0.06) (0.06) (0.06) (0.06)

Uruguay 0.12%* 0.13%** 0.12* 0.12%* 0.12%* 0.11* 908
(0.04) (0.05) (0.06) (0.04) (0.05) (0.07)

All 0.14#5%* 0.13%*** 0.14%%* 0.16%** 0.15%** 26,055
(0.01) (0.01) (0.01) (0.02) (0.02)

Source: Prepared by the authors

Column (1) reports raw gender gaps. Columns (2) to (5) report gender gaps adjusted for the household characteristic specified by the column.
Column (6) reports gender gaps adjusted by all household characteristics. Each row represents a different regression. Robust standard errors in

parenthesis. * p<0.10, ** p<0.05, *** p<0.01

starts between the ages of 4 and 7 when children become
aware of gender (Myint and Finelli 2020).

Heterogeneities

Gaps open early in life and peak around age two when chil-
dren socialize with other children and people beyond immedi-
ate caregivers. However, this pattern is different across coun-
tries. We found variation in the magnitude of gender gaps
among age groups and child development domains, where
children younger than one year old tend to show smaller gaps
(Supplementary Tables S6 and S7). Gaps among children
younger than one-year-old are smaller in magnitude compared
to the average of all age groups in Senegal for language; Sen-
egal, Nicaragua, and Brazil for socioemotional; and Peru for
gross development. We found no other patterns for children
younger than one in the other countries. Gaps among one-
year-old children are larger in magnitude than at other ages
in Nicaragua for gross and fine motor. Gaps among two-year-
old children are larger than the average in India for language;
Chile and India for socioemotional development; and Nica-
ragua for gross motor. Gaps among four-year-old children are

@ Springer

lower than the average in Chile for socioemotional. We found
no differences among age groups in any development domain
in Indonesia, Colombia, or Uruguay.

Gaps are not associated with wealth. We found no differ-
ences among quintile groups in any development domain
in Chile, India, Indonesia, Peru, or Colombia. We found
some variation in the magnitude of gaps among wealth
quintile groups and child development domains but did
not identify a consistent pattern (Supplementary Tables S8
and S9). Some countries have the highest gap among the
poorest quintiles: The gap is highest for the second quintile
in Brazil for gross motor and lowest in the fifth quintile in
Uruguay for gross motor. Other findings show the highest
gap among the wealthiest quintiles: The gap is highest in
the fourth quintile in Brazil for language and in Senegal
for socioemotional. The gap is smallest in the first quan-
tile in Nicaragua for language and socioemotional and in
Senegal for socioemotional. Finally, there is an example of
a U-shape: the gap is lowest in the third quintile in Brazil
for language and gross motor. These disparate findings—
where they exist—suggest wealth does not play a key role
in differentiating boys’ and girls’ early life abilities.
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Table 2 Gender gaps in socio-emotional development (female-male)

Country Simple difference Family char-  Health invest Home reported Home observed All covariates Observations
acteristics

ey @ (3 “ ® ©) O]

Brazil 0.38%##* 0.38%** 0.39%#* 0.37%#%** 0.37#** 0.37*** 2644
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Chile 0.22%%#% 0.23#%* 0.22%%#% 0.22%%** 0.23%%** 0.22%%** 6325
(0.03) (0.03) (0.03) (0.03) (0.04) (0.04)

Colombia 0.11* 0.08 0.07 0.11* 0.06 1360
(0.06) (0.06) (0.06) (0.06) (0.06)

India 0.06 0.07** 0.07* 0.06* 0.09%* 2994
(0.03) (0.04) (0.04) (0.03) (0.04)

Indonesia 0.15%** 0.15%%** 0.14#%* 0.15%%#%* 1636
(0.04) (0.04) (0.04) (0.04)

Nicaragua 0.16%** 0.15%%** 0.14%%** 0.15%** 0.18%%* 0.15%%#* 6249
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Peru 0.14%** 0.13%*** 0.13%** 0.13%%* 0.12%%** 2846
(0.03) (0.03) (0.03) (0.03) (0.03)

Senegal 0.06 0.08 0.04 0.06 0.06 1079
(0.06) (0.06) (0.06) (0.06) (0.06)

Uruguay 0.11%** 0.11%* 0.11%* 0.11%%%* 0.10%* 0.11* 908
(0.04) (0.05) (0.05) (0.04) (0.04) (0.06)

All 0.17%#%* 0.15%** 0.17%%** 0.21%#%** 0.17%#** 26,055
(0.01) (0.01) (0.01) (0.02) (0.02)

Source: Prepared by the authors

Column (1) reports raw gender gaps. Columns (2) to (5) report gender gaps adjusted for the household characteristic specified by the column.
Column (6) reports gender gaps adjusted by all household characteristics. Each row represents a different regression. Robust standard errors in

parenthesis. * p<0.10, ** p<0.05, *** p<0.01

Discussion

Our key findings are that young girls 7 to 48 months con-
sistently outperform boys on language and socio-emo-
tional development tests across nine countries on three
continents. The language and socio-emotional gaps are
around 0.15 standard deviations, even when adjusted for
parental inputs. Our findings are similar to those docu-
mented among children ages 3 to 5 and represent a reason-
able effect size for preschool programs (Weber et al. 2017;
Loeb et al. 2007).

We also found that girls outperform boys in fine motor
skills and boys outperform girls in gross motor skills in a sub-
set of countries. However, these gaps are generally smaller in
magnitude than those found for language and socio-emotional
skills. This evidence is consistent with the role of various
contextual factors in development. We fail to fully explain
the sources through which gender gaps arise despite a wide
range of data on socioeconomic status, family characteristics,
parenting practices, and health inputs. We find parent—child
interactions do not explain gaps, even in Brazil, Chile, Nica-
ragua, and Uruguay, where a third party assessed them.

Our study has several limitations. The age distributions
of the children are not the same for each country, though
surveys covered two-year-old children in eight of the nine
countries. The child development tests in our sample are not
the same for each country. In four of the nine countries, par-
ents answered questions about child interactions rather than
children being observed and assessed by trained interview-
ers. Our data for household resources, health investment, and
development stimulation are not comprehensive of the many
environmental and social factors influencing development.
Except for Chile, our samples are not nationally representa-
tive. The samples in our analysis include low-income house-
holds in Brazil, Colombia, Nicaragua and rural households
in India, Indonesia, Peru, and Senegal. We only have data
for urban households in Uruguay.

Despite these limitations, our study has a variety of
strengths. The data allows testing the effect of a broad set
of context variables on the gap. For four countries, we
have observed measures of parent—child interactions. In
addition, the data come from several regions and many
different cultural contexts, which allows for ruling out
unobserved environmental differences not observed in the

@ Springer
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Table 3 Gender gaps in gross motor development (female-male)

Country Simple difference  Family characteristics ~ Health invest ~Home reported ~Home observed — All covariates ~ Observations
(€] @ 3 “ (6)) © (O]

Brazil —0.12%%* —0.09%%* —0.117%%* —0.12%%* —0.12%%* —0.10%* 2643
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

India 0.06%* 0.07%* 0.07%* 0.06** 0.08** 2975
(0.03) (0.03) (0.03) (0.03) (0.03)

Indonesia  —0.02 -0.01 -0.02 -0.02 1636
(0.05) (0.05) (0.05) (0.05)

Nicaragua ~ —0.08*** —0.08%** —0.10%%* —0.09%** —0.09%%* —0.10%** 6124
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Peru —0.09%* —0.09%* —0.12%%* —0.09%** —0.11%%* 2842
(0.03) (0.03) (0.03) (0.03) (0.03)

Senegal —0.14%* —0.13%* —0.17%** —0.14%* —0.16%** 1034
(0.06) (0.05) (0.05) (0.06) (0.05)

Uruguay 0.04* 0.03 0.04* 0.04* 0.04%* 0.04 908
(0.02) (0.02) (0.02) (0.02) (0.02) (0.02)

All —0.05%** —0.04%* —0.06%** —0.07%** —0.07%** 18,176
(0.01) (0.02) (0.01) (0.02) (0.03)

Source: Prepared by the authors

Column (1) reports raw gender gaps. Columns (2) to (5) report gender gaps adjusted for the household characteristic specified by the column.
Column (6) reports gender gaps adjusted by all household characteristics. Each row represents a different regression. Robust standard errors in
parenthesis. * p<0.10, ** p<0.05, *** p<0.01. No child assessment of gross motor development available for Chile or Colombia

Table 4 Gender gaps in fine motor development (female-male)

Country Simple difference Family char-  Health invest Home reported Home observed All covariates Observations
acteristics

(€)) (@) (3 ® ©) O]

Brazil 0.07 0.06 0.08* 0.06 0.06 0.05 2644
(0.04) (0.05) (0.04) (0.04) (0.04) (0.05)

Nicaragua 0.04 0.05 0.04 0.03 0.04 0.05 6016
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03)

Uruguay 0.22%%* 0.20%%* 0.23%%#* 0.22%%** 0.21%** 0.20%%* 908
(0.04) (0.04) (0.04) (0.04) (0.04) (0.05)

All 0.07#*%** 0.08*** 0.07#%** 0.07*** 0.08*#* 9568
(0.02) (0.03) (0.02) (0.02) (0.03)

Source: Prepared by the authors

Column (1) reports raw gender gaps. Columns (2) to (5) report gender gaps adjusted for the household characteristic specified by the column.
Column (6) reports gender gaps adjusted by all household characteristics. Each row represents a different regression. Robust standard errors in
parenthesis. * p<0.10, ** p <0.05, *** p<0.01. A child assessment of fine motor development is not available for Chile, Colombia, India, Indo-

nesia, Peru, or Senegal

data but common across all nine countries. Finally, the
age range focus of the study allows for testing for gender
differences with data with significantly less potential for
measurement biases derived from identity effects. Bias is
unlikely due to sex-selective abortion, early mortality, or
reporting errors. Results are robust to limiting the sample
to children without siblings.

@ Springer

Conclusions

This study aims to estimate gender gaps in age-standard-
ized language, socio-emotional, and motor skills scores.
We hypothesized that gaps are present at very early ages
(7 to 48 months). We also hypothesized that the magnitude
of gaps is elastic to the socioeconomic and environmental
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conditions. The data shows girls consistently outperformed
boys on language tests (0.14 standard deviations) and
socio-emotional development (0.17 standard deviations)
and no systematic differences for motor development. We
found that family characteristics, health investments, or
parent—child interactions did not explain the observed
gaps. The observed gender gap across diverse socioeco-
nomic and environmental conditions is counterintuitive
because child development depends on the family’s socio-
economic status and the environment. We cannot rule out
biological or non-observed environmental inputs present
in all nine countries explaining the gaps. However, more
individual data on biological or non-observed contex-
tual inputs is necessary to explore the role of additional
mechanisms.

The mechanisms that could contribute to the
observed gaps are multiple. One crucial factor is societal
discrimination against young children based on sex. We do
not find empirical evidence of a systematic attitude toward
young children that could explain the observed differences,
as measured by family characteristics, health investment,
and home-reported and home-observed parent—child
interactions. However, the dimensions we explore are not
exhaustive. Unobserved societal discrimination which does
not vary across the nine countries in our sample may explain
part of the gaps we observe. A second important factor is
that girls and boys have different biological dispositions for
development. Despite the data limitations to pinpoint the
exact mechanism, our findings contribute to the literature
on early child development for three reasons.

First, this study documents gender gaps at ages younger
than other systematic studies on children representative of
whole populations. This data covers a comprehensive range
of countries and contexts, thus allowing us to document the
pervasiveness of gaps across children in different societal
and cultural contexts. Second, this study provides evidence
of gaps, considering rich data on inputs that could explain
such gaps. Data for very young children is rich relative
to older age groups because individuals have a relatively
short history. It covers household characteristics, parenting
behaviors, and health investment data. As a result, the
data allows us to test a subset of social discrimination
theories to explain the gap not available for many other
systematic studies without detailed data or focusing on
older individuals. Third, focusing on early childhood allows
observing differences less prone to measurement biases due
to identity effects. Identity effects are changes in behavior
to comply with the norms of the group with which an
individual identifies. Thus, focusing on the first years of life
provides a measurement with fewer biases relative to a focus
later in life.

Our findings provide insights into the ubiquity of gen-
der gaps in development in early childhood and the pos-
sible causes behind them. We conclude that the factors that
promote gender gaps in favor of females in language and
socioemotional development are present in the wide range
of contexts we analyze. We find no evidence for systematic
gender gaps in motor development. Since family characteris-
tics or health investment did not explain the gaps, such con-
textual characteristics may be limited to inform gender pol-
icy early in life. With this information, future research may
further investigate gaps in other contexts and consider other
mechanisms to better understand early child development.
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