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Abstract

This article sets out to analyse differences in cognitive and non-cognitive skills between 
Chilean children. It first examines factors explaining the level of these skills and then 
goes on to distinguish between children from poor and non-poor households. The 
data are taken from the first Early Childhood Longitudinal Survey, which was analysed 
using logistic binary regression. This study finds that variables associated with the 
mother’s intelligence level and other socialization-related variables are statistically 
significant. However, separate statistical analysis for poor and non-poor households 
yields different effects of socialization. The main conclusion is that the mother’s skills 
are a relevant explanatory factor in both poor and non-poor children’s households. 
Nonetheless, unequal development of skills in early childhood is not due to inherited 
traits alone. Stimulation matters in poor households, while the mother’s education 
matters in non-poor households.
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I.	 Introduction

Inequality between children challenges the idea of merit. It is not sensible to explain unequal conditions at 
the beginning of our lives on the basis of individual traits linked to self-determination such as motivation 
and effort. Different factors operating in the very early stages of life condition future achievements 
(Baker-Henningham and López, 2010). There is evidence that brain formation critical to the normal 
development of cognitive and non-cognitive skills takes place between birth and the age of three (Vegas 
and Santibáñez, 2010). The present study focuses on the factors explaining unequal development of 
skills in early childhood.  

There has been a significant volume of research into the causes underlying the unequal distribution 
of early cognitive and non-cognitive skills in developed countries. Prominent studies have considered 
both genetic aspects (Adkins and Guo, 2008) and different facets of children’s social environments 
(Mayer, 1997). In general, examination of the inequality of intellectual skills between children has turned 
on the classic nature versus nurture debate with regard to individual achievement (Currie, 2011). 

This study looks at the tension between nature and nurture, controlling for other factors relevant to 
early childhood development in the social and economic realms. These aspects of children’s socialization 
are well worth considering, given the neoliberal regimes that have operated in developing countries 
over the last three decades. Chile is a good case study in this respect.

There has been previous research into Chilean children and their early skills. Noboa-Hidalgo 
and Urzúa (2012) demonstrated the importance of early education for cognitive and socioemotional 
development. Cortázar (2015) found that good results in standardized tests among children in fourth 
grade could mainly be explained by their past participation in early education programmes. Drawing 
on the same data used by Cortázar, Coddington, Mistry and Bailey (2014) replicated and tested a 
socioeconomic status model developed by American scholars to explain children’s cognitive abilities. 
Their findings yielded important information on social factors mediating the effect of material conditions 
on children’s receptive vocabulary. Taking these valuable studies into consideration, the present research 
raises similar questions. First, do the factors associated with inherited traits and socialization explain 
the different levels of cognitive and non-cognitive skills in Chilean children? Second, do these factors 
behave in different ways depending on the socioeconomic status of children’s households? Although 
this paper explores concerns similar to those of the aforementioned studies, it has two distinctive 
features. First, the dependent variable used is a more holistic measure of children’s skills, considering 
both cognitive and non-cognitive traits. Second, this study does not only take social and material 
conditions as its independent variables, but also considers an inherited trait, namely the cognitive level 
of children’s mothers.

II.	 Literature review and theoretical background

1.	 Inherited aspects of early skills

Genetics and the social environment are often studied together in the social sciences using an approach 
known as the gene-environment paradigm. Scholarly research from this perspective seeks to understand 
the environmental factors that may limit or enable genetic tendencies (Fletcher and Boardman, 2013). 
Some prominent examples include research that queries the interaction between people’s educational 
level and their body mass (Boardman and others, 2014) and how influential neighbourhood peers can 
be as regards alcohol consumption (Daw and others, 2013) or cigarette use (Daw and others, 2014), 
depending on adolescents’ genetic characteristics. 
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However, there has been a great deal of debate around efforts to explain social inequality 
by inherited aspects. Social scientists still dismiss genetic aspects when considering social issues 
(Nisbett and others, 2012) or misconstrue the integration of social science and genomics (Conley and 
Rauscher, 2013). However, there are two aspects that empirical evidence confirms. First, intelligence 
is a human characteristic which is influenced by genetics and heritable aspects. Second, how strong 
the influence of genetic aspects on human behaviour is depends on social circumstances (Nisbett and 
others, 2012). The present study accepts the scientific consensus that intelligence has genetic elements. 

When it comes to the findings regarding inherited traits, variables related to the mother’s intelligence 
are part of one of the testable models in this study, called the heritage model. In this regard, the first 
hypothesis proposed here is that the heritage model is significant in explaining the level of children’s 
skills, controlling for variables associated with their state of health. 

2.	 Social aspects of early skills

Prominent studies have focused on phenomena such as seasonality affecting birth weight (Torche and 
Corvalan, 2010), natural disasters affecting mothers during pregnancy (Torche and Kleinhaus, 2012) 
and children’s cognitive development at preschool ages (Gómez and Yoshikawa, 2017). 

In this regard, there are specific variables that this research has integrated into the socialization 
model. This is operationalized by considering various indicators. One is the age of the mother, which 
is associated with undesirable parenting traits such as restrictive language and infrequent learning 
activities (Jung, Fuller and Galindo, 2012). Another indicator is family structure, which might affect child 
development (McLanahan, 2009). Other variables stand in for cognitive stimulation characteristics, 
meaning practices and physical environments that stimulate children. Different theoretical models and 
methodological approaches have included these as variables affecting child development (Jung, Fuller 
and Galindo, 2012). Children’s stimulation is crucial during the first three years of life, according to 
neuroscience studies. Even the fetal environment and the mother’s behaviour during pregnancy have 
significant consequences for a child’s future development (Henrichs and others, 2011). Finally, there is 
a third aspect concerning the cultural capital in the child’s environment. Following Bourdieu’s definition 
of this type of capital, this is a dimension that might foster competence in socially valued areas of 
practice (Sallaz and Zavisca, 2007), and it has been operationalized for this study by taking the mother’s 
education level. This variable has proved important in other studies, which have demonstrated that 
low-educated mothers typically have poorer pregnancy outcomes, fewer cognitive skills and poorer 
socioemotional and behavioural skills (Doyle and others, 2009). The second hypothesis of this study is 
that the socialization model is significant because it explains children’s skill levels when health-related 
variables are controlled for.

3.	 Risk circumstances as control variables

According to Sen (1987), people need to exert their self-determination in order to develop their abilities 
and take advantage of opportunities. However, basic individual circumstances such as health, income 
and education are a necessary starting point. For Roemer (2000), different circumstances can be 
seen as advantages or disadvantages insofar as they are not related to individual responsibility or 
effort. In short, lack of capacity and opportunities beyond individuals’ control alter the prospects of 
success in self-determined pursuits (Mithaug, 1996). As previously mentioned, this specific study 
uses relevant variables to control for inherited and acquired traits explaining children’s early skills. 
These variables have been defined as risk circumstances potentially affecting their cognitive and  
non-cognitive development.
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Risk circumstances can be understood as biological and environmental conditions that increase 
the likelihood of negative developmental outcomes (Liaw and Brooks-Gunn, 1994). Research on child 
development has highlighted several risk factors that interactively influence the intellectual development 
of children. A number of leading scholars have given different names to this conditioning process: 
“cumulative risks” (Sameroff and others, 1993), “risk microsystem” (Ayoub and others, 2009) and 
“cumulative inequality” (Schafer, Ferraro and Mustillo, 2011). 

Risk circumstances are associated with pregnancy, birth and the neonatal period. There is 
evidence that a stressful environment during the prenatal phase affects children’s developmental 
achievements (Henrichs and others, 2011). Furthermore, going by data from the Panel Study of Income 
Dynamics (PSID) survey in the United States, Conley and Bennet (2000) found that circumstances arising 
around the time of birth could have a lasting impact on outcomes measured even 19 years later. Birth 
weight was taken into account because of its demonstrated consequences for children’s life courses 
(Orchinik and others, 2011). For instance, low birth weight is associated with a 34% decrease in the 
probability of graduating from high school (Conley and Bennett, 2000). Another aspect is whether the 
pregnancy was risky or not from an obstetric perspective. These two aspects are an indirect approach 
to circumstances associated with the mother’s pregnancy, given the available data. Finally, an important 
risk circumstance is the poverty level of the households children live in. Poverty exerts effects on children’s 
future achievements in different ways (Kim and others, 2013). Poverty as an independent variable is 
analysed further in the following section.  

4.	 The effects of nature and nurture depending 
on the socioeconomic context

Adkins and Guo (2008) have proposed a way of approaching this genetics-social environment debate. 
Their contention is that the influence of genetic aspects on an individual’s attainment interacts with 
social elements. Genetic traits have had different levels of influence over the course of human history. 
Thus, genetic factors may be supposed to have mattered considerably in hunter-gatherer societies. 
According to Guo and Stearns (2002), there is a difference between the level of genetic potential for 
intellectual development (in the form of innate and inherited mental ability) and the realization of this 
potential. The latter is conditioned by the social environment. For instance, it has been claimed that 
the strength of genetic influence on status outcomes depends on the level of inequality in a society 
(Adkins and Guo, 2008). Studying cognitive skills and their inherited genetic aspects, Nisbett and others 
(2012, p. 133) wrote that “it appears reasonable to conclude that the heritability of cognitive ability is 
attenuated among impoverished children and young adults in the United States”.

The second research question addresses the idea that the relationship between nature and nurture 
(genetics and socialization) might be different depending on material conditions. Accordingly, this phenomenon 
is observed in the context of poor and non-poor children’s households. As mentioned, it is necessary to 
understand the centrality of this variable in the light of the retrenchment of social welfare in developing 
countries in the last few decades. Neoliberal regimes and decreasing welfare benefits have boosted the 
role of income as the main indicator of individual and household well-being (Huber and Stephens, 2012). 
In the context of early childhood development, income and its social distribution matter (ECLAC, 2010).

Thus, observing the nature versus nurture dyad in different socioeconomic contexts is a way to 
take account of the unequal material circumstances in which children are raised and develop. Household 
poverty and its expected undesirable consequences for children are a disadvantage (Fergusson, 
Horwood and Boden, 2008). The effect of poverty has been demonstrated by other researchers 
(Kim and others, 2013). Furthermore, early childhood is the most crucial phase in life when it comes 
to the effects of family income on children’s future outcomes (Duncan, Kalil and Ziol-Guest, 2010). 
The relationship between material deprivation and the emotional aspects of parenting has also been 
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investigated. Some research has found that poverty exerts its negative effects through the following: 
punitiveness (Conger and others, 1994), the level of organization of the household routine (Berry and 
others, 2016), low levels of support from parents (Hashima and Amato, 1994) and low investment 
in children’s enrichment items and activities (Kaushal, Magnuson and Waldfogel, 2011). Given this 
theoretical and empirical background, the third hypothesis of this study is that variables nested in both 
heritage and socialization models have a different statistical significance when the poverty level of a 
child’s household is controlled for.

III.	 The Chilean case

The status of Chile with respect to social inequality is controversial. Chile has attained positive results 
with macroeconomic indicators over the last two decades. Most notable perhaps is the greater equality 
of opportunity (Contreras and others, 2012). Furthermore, Chile has demonstrated the fluid social 
mobility characteristic of industrialized countries (Torche, 2005). On the other hand, it is one of the 
most unequal countries in Latin America and the most unequal among OECD members with respect 
to income distribution (UNDP, 2010). 

There is evidence that income inequality can be explained by both unequal access to education 
and low investment in human capital. Unequal educational attainment at the post-secondary level 
has resulted in unequal monetary returns, explaining the high degree of wage inequality in the country 
(Contreras and Gallegos, 2011). Regarding human capital, there is evidence that low levels of tax 
revenue in Chile have restricted the scope of fiscal investment in human capital beyond the provision 
of schooling for low-income sectors, which has not contributed to the reduction of wage inequality 
(López and Miller, 2008). 

There is evidence that the development of early skills is crucial. Consequently, governments 
should focus on improving the cognitive skills of populations in general (Hanushek and Wößmann, 2006). 
This recommendation appears sensible, considering that students in Chile obtain very poor results in 
international tests such as the Programme for International Student Assessment (PISA) and that the 
cognitive skills of the Chilean population are generally low, according to the International Adult Literacy 
Survey (IALS) (Brandt, 2010). Like resources of all kinds, skills are not equally distributed because of 
sharp differences by social background in the Chilean population (OECD/Statistics Canada, 2011).

In the social policy realm, there are reasons to question the approach to early childhood inequality 
in Chile. The need for government cash transfers to improve children’s household income has been 
continually asserted by the United Nations. In this regard, Chile is in line with the general Latin American 
situation of low overall investment in human capital (ECLAC, 2010).

IV.	 Data 

The data source for this research is the first round of the Early Childhood Longitudinal Survey carried 
out by the Chilean government in 2010. It was the first national panel study in Chile to cover variables 
associated with the economic and social conditions of children’s households, psychological tests for 
children, psychological tests for mothers (or primary caregivers) and other contextual variables.  

The sampling frame for these data is provided by official records of all Chilean children born 
between 1 March 2004 and 31 August 2009. Out of a sampling frame of 1,297,822 children, 30,000 were 
chosen by stratified random sampling. The stratification criteria were birth cohorts (2006, 2007, 2008 
and 2009), sex and urban or rural area. Within these strata, each unit was chosen by systematic 
random sampling. After stratification, the sample included 13,895 children, who were evaluated and 
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their respective caregivers surveyed. This sample was then narrowed down to all children who had been 
evaluated using the Battelle Developmental Inventory Test, which is for children aged from 6 months to 
2 years old. Then, given the objectives of this research, it was necessary to discard cases with one or 
more of the following characteristics: (i) households with twin siblings presenting duplication and more 
complex issues and (ii) subjects for whom the survey was answered by someone other than the child’s 
biological mother. The latter restriction was decided on because there were questions of importance 
for the analysis that were put only to biological mothers. The analysis sample comprises 4,695 cases 
from the first round of the aforementioned longitudinal survey.

V.	 Measurement

The dependent variable is the Battelle test score, which represents children’s levels of development 
of cognitive and non-cognitive skills. In research into status attainment, cognitive and non-cognitive 
skills might be treated as required resources (using a process of distribution) and a set of explanatory 
variables. However, cognitive and non-cognitive skills can also be regarded as outcomes resulting from 
specific circumstances (Contreras and others, 2012), as in the present study.

More practically, children were tested with the Battelle Developmental Inventory Test for children 
aged from 6 months to 2 years old. Broadly, this test assesses skills related to social, psychomotor, 
communication and cognitive dimensions and assigns a score to each child (Berls and McEwen, 1999). 
Experts involved with the survey placed children into three categories by their Battelle test scores: deficient 
development, normal development and superior development. These categories were then reduced to two: 
normal-superior = 0 (94.72%) and deficient = 1. Thus, the dependent variable is a dichotomous variable.

All the independent variables have dummy dichotomous responses (0 = no; 1= yes). They are 
responses to behaviours or conditions (i.e. insufficient stimulation activities, mother’s Wais score test 
insufficient, etc.). It is important to describe the level of the mother’s intelligence as an independent 
variable. This was gauged using the Wechsler Adult Intelligence Scale (WAIS) test, which measures 
human intelligence in a way that takes account of non-intellective factors, among other features 
(Kaplan and Saccuzzo, 2009). The score for this test (applied to children’s natural mothers) serves to 
identify different levels of intelligence. For the dummy variable used in this case, 0 is a normal or superior 
level and 1 is a deficient level.

The control variables relate to children’s health and also have dummy dichotomous responses. 
It is important to know some details about the child household poverty measure, which is a control 
variable for responding to our second research question. Household poverty was measured as an 
absolute level, with households under the poverty line being considered poor. The poverty line is a 
specific amount of money (per capita) necessary to consume a minimum level of food and its calories. 
The amount is established each year, and that for 2009 was taken for this study. The absolute level 
was used to create a dummy variable where 0 is a non-poor household and 1 is a poor household.

As table 1 shows, each variable is presented for both the heritage and the socialization model. 
There are also control variables. The table shows the frequency distribution of each indicator across 
the two categories of the dependent variable.

VI.	Strategy of analysis

The first step was a general diagnosis of the relationship between the independent variables and 
the outcome. A bivariate analysis was carried out using χ2. This testing is appropriate to the level of 
measurement of the variables in this investigation.
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The rest of the analysis was carried out to test the hypotheses referred to. The strategy of 
partitioning effects through causal models was used to test the first and second hypotheses. Given 
that the dependent variable is dichotomous, a binary logistic regression was run to estimate and test 
the heritage and socialization models. To ascertain how well the models fitted the data, the Bayesian 
information criterion (BIC) was used to evaluate the improvement with respect to the full model. 

Paul Lazarsfeld’s elaboration paradigm was applied to test the third hypothesis. This involves 
partitioning cases into relevant categories in accordance with a theoretical rationale. All the models are 
estimated separately, considering children’s household poverty levels (poor households and non-poor 
households). Binary logistic regressions were used as in the previous step.

VII.	Results

1.	 Bivariate analysis

Table 1 shows each independent variable in relation to the dependent dichotomous variable (children 
with normal or deficient skill levels). The percentages of cases with a positive response (yes = 1) for 
each specific variable are shown in parentheses. In the next columns, the percentages of children with a 
normal or deficient level are presented for each independent variable. Significant associations between 
an independent variable and the dependent one are indicated. 

For instance, in the case of the “Mother’s numerical skills deficient” variable, 67.38% of the sample 
have this characteristic. Of those children with a normal level of skills, 66.76% have a mother with this 
characteristic. Of those children with a deficient level of skills, 75.81% do. 

Table 1 
Descriptive values and bivariate relationships between independent variables 

and dependent variablesa

(Percentages)

Model and variables with positive response 
(percentages of population)

Children’s skill level 
(percentages of cases with a positive response for each variable)

Normal Deficient 

Heritage model

Mother’s numerical skills deficient (67.38)* 66.76 75.81

Mother’s verbal skills deficient (36.19)* 34.52 58.87

Socialization model 

Insufficient stimulation activities (9.42) 9.25 11.69

Insufficient stimulation environment (23.04)*** 22.12 35.48

Mother is young (6.66)*** 6.41 10.08

Biological father does not live with child (31.22)*** 30.78 37.1

Mother did not finish high school (35.44)*** 34.31 50.81

Control variables

Child had a low birth weight (6.41) 6.32 7.66

Mother had a high-risk pregnancy (12.43) 12.37 13.31

Poor household (35.94)* 35.32 44.35

N 4 447 248

Source: Prepared by the author, on the basis of data from the Early Childhood Longitudinal Survey, 2010.
a	 Statistical significance levels: ***p<0.001, **p<0.01, and *p<0.05, derived from two-tailed χ2 tests of independent variables.
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In this bivariate analysis, there are significant associations between the dependent variable 
and most of the specific variables associated with the two models defined for this study. Specifically, 
in the heritage model, “Mother’s numerical skills deficient” and “Mother’s verbal skills deficient” have 
a significant association. In the socialization model, “Insufficient stimulation environment”, “Mother 
is young”, “Biological father does not live with child” and “Mother did not finish high school” have a 
significant association.

2.	 Multivariate analysis

The first research question is what factors explain children’s cognitive and non-cognitive skill levels. 
To address this question, three theoretical models were tested.

Table 2 shows all logistic regressions for the three models mentioned. When all independent 
variables are regressed on the dependent variable (full model), three variables within it are significant, 
namely “Insufficient stimulation environment” and “Mother’s verbal skills deficient”. The model in general 
is significant at p<0.05.

Table 2 
Coefficients (standard errors) and odds ratios according to three logistic regression modelsa

Dependent variable: low 
skills (1 = yes; 0 = no)

Full model Socialization model Heritage model

β OR β OR β OR

Insufficient stimulation environment 0.42**
(0.15)

1.04 0.49**
(0.15)

1.63

Insufficient stimulation activities 0.04
(0.21)

1.04 0.05
(0.21)

1.05

Mother is young 0.15
(0.24)

1.16 0.19
(0.24)

1.23

Biological father does not live with child 0.29
(0.14)

1.33 0.27
(0.14)

1.31

Mother did not finish high school 0.27
(0.15)

1.31
(0.20)

0.52***
(0.14)

1.68

Mother’s numerical skills deficient 0.13
(0.16)

1.14 0.19
(0.16)

1.21

Mother’s verbal skills deficient 0.80***
(0.14)

2.23 0.92***
(0.14)

2.52

Mother had a high-risk pregnancy 0.08
(0.25)

1.08 0.11
(0.19)

1.11 0.05
(0.19)

1.05

Child had a low birth weight 0.07
(0.25)

1.07 0.12
(0.14)

1.13 0.13
(0.25)

1.14

Poor household 0.12
(0.14)

1.13 0.18
(0.14)

1.2 0.21
(0.14)

1.24

Constant -3.49
(0.17)

0.03 -3.12
(0.12)

0.04 -3.22
(0.15)

0.04

Likelihood ratio (LR) χ2 80.37 46.07 61.15

Degrees of freedom 10 8 5

Bayesian information criterion 1.573 19.48 -20.18

Probability > χ2 0.00 0.00 0.00

N 3 620 3 620 3 620

Source:	Prepared by the author, on the basis of data from the Early Childhood Longitudinal Survey, 2010.
a	 Statistical significance levels: ***p<0.001; **p<0.01; *p<0.05 (two-tailed tests). Coefficients presented in lieu of log-odds ratios. 

All constants are significant at p<0.01. β = coefficient. OR = odds ratio (change factor).
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Regarding the socialization model, the variables “Insufficient stimulation environment” and “Mother 
did not finish high school” are significant within it. With respect to the former, this is robust because it 
is still significant in the full model. The socialization model in general is significant at p<0.05.

Within the heritage model, the variable “Mother’s verbal skills deficient” is significant, as it is in the 
full model, indicating that it is a robust significant variable. The model as a whole is significant at p<0.05. 

The Bayesian information criterion (BIC) was used to estimate the goodness of fit of the three 
different models. Considering only this criterion, in which a smaller number is better, the heritage model 
seems best (BIC = -20.18). Also, although some goodness of fit (LR χ2 ) is lost relative to the full model 
(80.37), the heritage model retains the second-highest value of LR χ2 (61.15). 

It is possible to retain the first hypothesis, which states that the heritage model is significant 
in explaining the level of children’s skills when health-related variables are controlled for. The second 
hypothesis, which states that the socialization model is significant, can be also retained. However, the 
heritage model fits the data better than the latter. 

Since the heritage model can be chosen as the explanatory model, it is worth interpreting its 
significant coefficient. When child health-related variables are controlled for, a child whose mother’s 
verbal skills are deficient is 3 times (OR = 2.52) as likely on average to have a low level of cognitive and 
non-cognitive skills than a child whose mother scores well for these skills. 

To address the second research question, table 3 does reveal some differences between 
children living in poor versus non-poor households. In the former type of households, the socialization 
model is not significant. However, “Insufficient stimulation environment”, a variable associated with 
children’s socialization, is significant in the full model. The “Mother’s verbal skills deficient” variable is 
significant in the heritage model, as it is in the full model. This means that, controlling for health-related 
variables, a poor child whose mother’s verbal skills are deficient is 3 times (OR = 2.61) as likely on 
average to have a low level of cognitive and non-cognitive skills as a child whose mother scores well for  
these skills.

In the case of children living in non-poor households, all the models are significant. The “Mother 
did not finish high school” variable is significant in the socialization model, as it is in the full model. 
It can be predicted that, controlling for health-related variables, a non-poor child whose mother did 
not finish high school is twice (OR = 1.95) as likely on average to have a low level of cognitive and  
non-cognitive skills as a child whose mother did complete this level of education. Likewise, the “Mother’s 
verbal skills” variable is significant in the heritage model, as it is in the full model. It can be predicted 
that, controlling for health-related variables, a non-poor child whose mother’s verbal skills are deficient 
is twice (OR = 2.41) as likely on average to have a low level of cognitive and non-cognitive skills as a 
child whose mother scored well for these skills.

In general, the third hypothesis of this study, which states that variables from both the heritage 
and socialization models have a different statistical significance when the poverty level of the child’s 
household is controlled for, can be partially accepted. First, the socialization model is significant in 
non-poor households but not in poor countries. Second, the heritage model is significant for both 
types of households. However, the “Mother’s verbal skills deficient” variable has a greater effect on  
poor children.
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Table 3 
Coefficients (standard errors) and odds ratios according to three logistic regression models 

for poor and non-poor householdsa

Dependent variable:  
low skills (1 = yes; 0 = no)

Poor households Non-poor households

Full model Socialization 
model Heritage model Full model Socialization 

model Heritage model

β OR β OR β OR β OR β OR β OR

Insufficient stimulation 
environment 

0.51*
(0.21) 1.67 0.61**

(0.21) 1.84 0.33
(0.21) 1.39 0.39

(0.21) 1.48

Insufficient stimulation 
activities

-0.13
(0.33) 0.88 -0.14

(0.33) 0.87 0.19
(0.28) 1.21 0.19

(0.28) 1.21

Mother is young -0.29
(0.04) 0.75 -0.19

(0.42) 0.83 0.36
(0.29) 1.43 0.38

(0.29) 1.46

Biological father does not live 
with child 

0.20
(0.22) 1.22 0.10

(0.22) 1.11 0.32
(0.19) 1.38 0.35

(0.19) 1.42

Mother did not finish 
high school 

0.00
(0.22) 1.0 0.28

(0.21) 1.32 0.46*
(0.20) 1.58 0.67***

(0.19) 1.95

Mother’s numerical skills 
deficient 

0.27
(0.27) 1.31 0.31

(0.27) 1.36 0.03
(0.20) 1.03 0.17

(0.19) 1.19

Mother’s verbal skills deficient 0.96***
(0.23) 2.61 0.99***

(0.22) 2.69 0.68***
(0.19) 1.97 0.088***

(0.18) 2.41

Mother had a  
high-risk pregnancy 

0.19
(0.28) 1.21 0.25

(0.27) 1.28 0.19
(0.27) 1.21 -0.03

(0.29) 0.97 -0.03
(0.29) 0.97 -0.09

(0.29) 0.91

Child had a low birth weight -0.02
(0.39) 0.82 0.08

(0.39) 1.08 0.02
(0.39) 1.02 0.14

(0.34) 1.15 0.15
(0.33) 1.16 0.23

(0.33) 1.26

Constant -3.40
(0.30) 0.03 -2.82

(0.19) 0.75 -3.22
(0.26) 0.04 -3.5

(0.19) 0.03 -3.26
(0.15) 0.04 -3.2

(0.17) 0.04

Likelihood ratio (LR) χ2 35.03 12.97 27.73 44.8 31.67 26.72

Degrees of freedom 9 7 4 9 7 4

Bayesian information criterion 29.5 37.2 0.95 24.9 22.6 4.3

Probability > χ2 0.0*** 0.07 0.0*** 0.0*** 0.0*** 0.0***

N 1 301 1 301 1 301 2 319 2 319 2 319

Source:	Prepared by the author, on the basis of data from the Early Childhood Longitudinal Survey, 2010.
a	 Statistical significance levels: ***p<0.001; **p<0.01; *p<0.05 (two-tailed tests). Coefficients presented in lieu of log-odds ratios. 

All constants are significant at p<0.01. β = coefficient. OR = odds ratio (change factor).

VIII.	Discussion and conclusion

Previous researchers have explored social aspects of children’s development and found that early 
education and quality of care matter in their own right (Cortázar, 2015) and mediate other phenomena 
such as household organization (Berry and others, 2016). This study explores similar concerns and aims 
to address two main questions. The first concerns the factors explaining inequality between children with 
respect to their early skills. The second is whether the effects exerted by these factors differ between 
poor and non-poor children’s households. 

However, this study has some particular features, focusing as it does on a very early stage of 
childhood in a developing country using direct measures of children’s and their mothers’ abilities. In 
addition, these measures do not concentrate solely on children’s cognitive traits since, as other scholars 
have contended, non-cognitive traits matter as much as cognitive ones in their effects on children’s 
future achievements (Davies and others, 2016). 

The findings of this study support the association of both inherited and social aspects with 
children’s early abilities. Among these aspects, poverty emerges as a variable in children’s development. 
However, further analysis was necessary to control for a number of other theoretically relevant variables.
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It has been confirmed that intelligence is genetically conditioned. Mothers’ verbal skills explain 
the skill levels of their children. This is a factor that has been shown to be very robust when different 
variables are controlled for. A clue to the mechanisms producing this effect is provided by the results of 
the research carried out by Leyva and Smith (2016), who find that low-income Chilean parents’ narrative 
styles in conversations about negative experiences exert a significant effect on the readiness skills of 
their children (Leyva and Smith, 2016).

Although socialization-related variables have a lesser explanatory effect, aspects like stimulation 
and the mother’s educational level are relevant in explaining the development of children’s skills. However, 
it needs to be borne in mind that the mother’s educational level and verbal cognitive skills are correlated, 
as Ayoub and others (2009) found. It will be for future research to establish the role of the mother’s 
educational level as part of a causal model incorporating variables similar to those used in this study. 
Previous research has furnished some ideas. For instance, a nation’s development level directly affects 
mothers’ educational level, which in turn affects children’s cognitive development (Sun and others, 2016).

When the aforementioned factors are observed, with the distinction made between poor and 
non-poor households, there are other aspects to take into account. The mother’s skills are a relevant 
explanatory factor in both poor and non-poor children’s households, having a greater explanatory 
effect in poor households. But it is not possible to state that unequal development of early childhood 
skills in Chile is due only to inherited traits. The tension between nature and nurture is present in poor 
and non-poor households, but in different ways. Besides the mother’s level of intelligence, stimulation 
matters in poor households, while the mother’s education matters in non-poor households. 

This research supports the idea that genetics affects an individual’s attainments in the short term, 
in conjunction with aspects of the social environment. Poverty is not only a very difficult condition to 
reverse: it is also a situation that impedes efforts to break the intergenerational transmission of inequality. 
It is a cause for concern if the availability and quality of public services such as early education depend 
on families’ purchasing power. Poor children urgently need stimulating environments, which can mitigate 
genetic conditioning. 

Poverty is evidently an impediment to equality of opportunities for children from a very early stage 
in life. Poor children are less likely to be able to compensate for inherited traits and develop the basic 
skills needed to interrupt the transmission of factors that reproduce social inequality. They need suitable 
conditions, which are very difficult to secure under the stress caused by material deprivation, in order 
to have early stimulation. This point connects the present study to other research that examines the 
effects of early education on children’s development. 

It is important to emphasize that the findings of this study, focused as it is on young children, run 
counter to the claim that children’s prospects of thriving in life or achieving acceptable levels of social 
mobility are only a matter of merit. Advocates of merit as the main explanation for the level of inequality 
in Chile and other similar societies should embrace these facts and consider that it is not possible to 
analyse inequality of outcomes (i.e. income) without analysing inequality of conditions (i.e. early skills). 
This study provides evidence that should help lead the debate in that direction.

Two important limitations of this study concern the data available. First, the survey used for it does 
not yield any variables relating to the social environment beyond the household. This is an important 
limitation because other scholars have demonstrated that neighbourhood poverty variables significantly 
affect children’s development (McCoy and others, 2015). However, this limitation is a springboard for 
future research, which should extend the social environment concept and look for indicators related 
to public goods and social welfare. Second, early social circumstances, known as in utero conditions 
(i.e. the parents’ relationship, emotional support for the mother, exposure to stressful events, etc.), 
could not be observed further. Using birth weight and the riskiness of pregnancies as control variables 
was an indirect way of approaching this important period in children’s development. Unfortunately, a 
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number of other variables were not part of the survey or were not presented in a suitable form. It is 
important to mention this limitation because there is enough evidence to show that this period of human 
development should be integrated into causal analyses of social inequality.

In conclusion, this research provides evidence that both inherited traits and socialization factors 
are explanatory features of the intergenerational transmission of inequality in Chile that are unrelated 
to self-determination traits, challenging merit as an explanation of social inequality in the first instance. 
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