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Abstract
The aim of the current research is to analyse the relationship between the socioeconomic status (SES) of parents and intellectual
abilities (IQ) of preschool children of Serbian territory, and in particular how SES factors relate to preschool children’s IQ
measured with Raven’s Coloured Progressive Matrices (CPM), in the different age groups. The research included 430 parents
and 430 preschool children. A confirmatory factor analysis of the SES questionnaire revealed five factors: educational and
professional status of father and mother, residential and educational status of the family, sport status of parents and comfort of
family housing. No gender differences in IQ levels were found in children. Multiple linear regression at four age groups showed
that the educational status of the parents and residential and educational status of the family was positively correlated with the IQ
at the older groups of preschool children. Two groups of children with the lowest and highest Raven’s CPM scores (1st and 4th
quartiles) were used in the Logistic Regression, which determined the significant predictive value of SES factor in children with
low Raven’s CPM scores. The results of the current research are in line with other studies on the topic, emphasizing the critical
role of social environment for cognitive abilities of children.
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Introduction

Socioeconomic status (SES) identifies an individual’s position
within a hierarchical social structure (Campbell et al. 2018),
whose inequality is one of the major causes of differentiation
among people, including children and youth, in terms of

physical, socio-emotional and cognitive abilities (Chen et al.
2019; Hackman et al. 2010; Mollborn et al. 2014; Ronfani
et al. 2015).

Social scientists have been researching how inequalities
affect children’s development and school achievement, and
they have drawn on several concepts of advantage and disad-
vantage, among which socioeconomic resources are signifi-
cantly important (Bradley and Corwyn 2002). Furthermore,
the importance of SES influence on cognitive development
is recently recognized by neuroscientists (Hackman et al.
2010; Jednoróg et al. 2012; Machlin et al. 2020; Ronfani
et al. 2015).1 Furthermore, Jednoróg et al. (2012) found that
lower SES status was related to smaller volumes of the grey
matter in several brain aries in children. Influence of
SES on IQ is somehow circular, because, higher level
of IQ is also related to a higher SES of an individual
later in life (Strenze 2007).

In several articles, SES is operationalized as a quantifica-
tion of a family income and educational and occupational
level of parents (Bradley and Corwyn 2002; Hanscombe

1 For example, neurophysiological studies emphasized that SES influences
neural development through different environmental aspects, for instance, pre-
natal factors, parental care and cognitive stimulations, nutrition, drug and
alcohol abuse and many others.
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et al. 2012; Sirin 2005; White 1982). In other words, the main
function of SES is to measure the quality of child’s environ-
ment (Turkheimer et al. 2003; Propper and Rigg, 2007;
Coleman and Dyment, 2013). Therefore, the analysis of so-
cioeconomic status (SES) and, more specifically, the relation
between parents’ SES and intellectual abilities of their chil-
dren, also reveals the influence of inherited and environmental
factors. In doing so, identifying the extent of the heritage and
the social environment in which children live in the develop-
ment of their intellectual abilities could be not easy
(Turkheimer et al. 2003). The narrower and wider environ-
ment (socio-cultural context) in which the child lives and is
educated can be defined by conditions in the household, kin-
dergarten, school, formal and informal groups of children and
adults, and socio-economic living conditions. The term
“inherited” includes all the factors not related to a narrower
or wider environment (physical, social, cultural, spiritual en-
vironment of the child), and can be understood as a compila-
tion of inherited traits, obtained from biological parents; in-
nate traits, created by mutations and segregations in the genet-
ic code of the child; constitutional aspect, referred to the var-
iability in the body’s constitution, morphological structure and
functioning; congenital trait, created during the development
in the biological mother’s uterus (Plomin and Deary 2015).2

According to Kline (1991), the IQ test scores in Western
Europe and US Caucasians could be attributed to genetic fac-
tors of up to 65% of the population variance, and around 40%
to environmental factors. Later on, other authors suggested
that test scores in the intelligence field are not constant across
racial or socio-economic lines (Nisbett et al. 2012).
Turkheimer et al. (2003) found that in poor environmental
conditions, almost 60% of IQ variability can be attributed to
the shared environment, and the influence of genes is close to
zero. On the other side, families with high SES conditions
have shown opposite results: the study of Hanscombe et al.
2012 has shown that the effect of the shared environment on
the IQ in children with different ages was greater for the chil-
dren from low SES families. In fact, children from low SES
families tend to read less, have fewer books, and spend more
time watching television. Furthermore, their parents tend to be
less responsive to children and the school activities are not in
their focus. However, the above mentioned authors realised
that the environmental influence declines with the age. In
other words, environmental interventions are more beneficial
for children in lower SES families and in early childhood.
These benefits of environmental interventions have already
been demonstrated in the study with adopted children
(Duyme et al. 1999; Christoffersen 2012).

Considering the importance of the topic, this paper repre-
sents an empirical contribution to the issue, with a focus on
preschool3 children in Serbian society. Serbia is located in
Southeast Europe, and its society has undergone intense
post-socialist and post-war transformation in the last 30 years.
Until 1991, Serbia was a republic of the former Federal
Republic of Yugoslavia. With the outbreak of civil war on
the territory of other republics (Croatia and Bosnia and
Herzegovina), as well as the secession of those and other
republics (Slovenia and Macedonia, and Montenegro in
2006). Serbia became a state to which 617,728 refugees have
migrated from the former Yugoslav republics (UNHCR,
CRRS 1996; Lukić 2016). There has been a intensive
pauperization of the population due to international eco-
nomic sanctions and hyperinflation. In the first decade
of the twenty-first century, post-socialist transformation
was still a key feature of the social relations system,
which directly reflected on the everyday life of citizens
(Lazić 2011). This transformation encompasses all as-
pects of life of social actors and is conditioned by the
general impoverishment of the population, which is vis-
ible in all areas of social life (Milošević et al. 2016). As
this transition has its repercussion on the SES of the
society, exploring the relationship between the SES of
the family and the development of the children should
be in the research scope since the quality of this devel-
opment influences the quality of adulthood and there-
fore the whole society. By focusing the research on
the relation between SES and the intellectual abilities
of preschool children, the authors of this research made
an additional effort to explore which aspects of the par-
ents’ SES affect the intellectual abilities of preschool
children in Serbia, as a socio-cultural context.

The main goal of this research is to explore the re-
lationship between pre-school children’s cognitive abili-
ty and SES of their family. To fulfil this goal, at first
we wanted to explore the factor structure of the SES
questionnaire in order to determine which component
of the SES of the family has the strongest relation with
the children’s IQ. Additionally, we wanted to explore
the relation of SES with different age categories, since
it was found that the correlation of SES with IQ varies
with age (Hanscombe et al. 2012; Piccolo et al. 2016;
Von Stumm and Plomin 2015). Finally, we want to
evaluate the difference between low-IQ and high-IQ
children in terms of influence by SES factors.

2 There could be an interaction between the factors of the child’s environment
and genetic inheritance from their parents that is most commonly represented
as linear, although researchers are aware of potential existence of nonlinear
effects, moderator effect and the effects of SES that are not straightforward as it
was previously thought.

3 In accordance with the legislation of the Republic of Serbia, preschool age is
3 to 7 years of age and is usually divided into younger children from 3 to
4 years, middle aged from 4 to 5 years and older from 5 to 6 until the child has
left school. In this paper, the expression “preschool age” refers to the children
of the oldest preschool population: children from 5 to 7 years old.
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Methods

Sample

The sample was made up of 860 participants, including 430
parents and 430 children (235 boys, 195 girls) from 5 to
7 years old (6.1 ± .5 decimal years). All children had been
attending kindergarten within preschool institutions in four
cities of autonomous provinces of Vojvodina. Having in mind
that all children were attending a state-run kindergarten in a
society that has been undergoing a process of post-
socialist transformation until recently, it should be em-
phasized that the socio-economic situation of their fam-
ilies is similar to some extent. Parents voluntarily
agreed to participate in the study and gave their consent
for the participation of their children.

Measures

Measurement and data collection procedures were organized
and implemented in collaboration with pre-schools and edu-
cators of children covered by the survey. In all preschools, the
conditions for the implementation of data collection were the
same.

Socioeconomic Status of Parents In order to define the socio-
economic status of parents, the SSMAXIP questionnaire was
administered (Hošek 2004). The questionnaire is generally
made up of 24 questions. In this study, two indicators have
been deleted from data processing due to their low commu-
nalities. The reduced questionnaire contained 22 indicators: 1)
education of the father, 2) education of the mother, 3) father’s
knowledge of foreign languages, 4) mother’s knowledge of
foreign languages, 5) type of father’s secondary school, 6)
type of mother’s secondary school, 7) qualifications of the
father, 8) qualifications of the mother, 9) education of paternal
grandfather, 10) education of maternal grandfather, 11) type of
place where the father spent his childhood, 12) type of place
where the mother spent her childhood, 13) type of present
place of family, 14) number of children in family, 15) position
of the father in his work organization, 16) position of the
mother in her work organization, 17) size of the apartment
(house), 18) monthly household income, 19) father’s involve-
ment in sports organizations, 20) mother’s involvement in
sports organizations, 21) father’s sports results, and 22)
mother’s sports results. All indicators contained a scale of 5–
7 categories of assessment of the corresponding
characteristics.

This set of indicators should cover five out of six socioeco-
nomic factors defined by Hošek-Momirović and Bala (2007),
namely vocational-educational status of the father, vocational-
educational status of the mother, residential status of the

family, cultural level of the family, sports involvement of par-
ents and comfort of the family.

Intellectual Ability of Children Raven’s Colour Progressive
Matrices (further referred to as Raven’s CPM; Raven
1998) were employed to evaluate the children’s intelli-
gence (Raven 1956). Raven’s CPM is suitable both for
individual and group use, primarily for children ages
from 5 to 11 years. It represents a nonverbal test of
intellectual ability and discursive thought, made up of
a perceptive, figurative material organized in several se-
ries in which the tasks vary in order of severity, from
simple to complex. The test was administered face-to-
face. Although there are other, more recent tests in use,
Raven’s CPM was employed due to the fact that it
provides valid data for the sample tested. The coverage
of children was large for a relatively short time (Fajgelj
et al. 2010).

The version of Raven’s CPM is a simplified form of the test
with 36 tasks divided into three series, each one made up of 12
tasks. Within Raven’s CPM, the A set is based on completing
continuous structures and is associated with visual-perceptual
abilities; the B set requires the disclosure of analogies between
elements, and the AB set evaluates the ability to identify
symmetries.

In the current study, data for Raven’s CPM were
collected using small groups of children (from 10 to
20). All tests were carried out by 10 master’s students
of Psychology, who were previously trained for admin-
istering Raven’s CPM, through instructions and mate-
rials adapted for the Serbian language.

Data Analysis

First of all, the ordinal variables obtained from the question-
naire were standardized according to Blom’s method
(Solomon and Sawilowsky 2009). Therefore, for testing the
hypothetical model of six socioeconomic factors, a Pearson
correlation matrix of socioeconomic status variables was first
calculated, then a Confirmatory Factor Analysis was
performed.

The number of significant factors was determined by
applicationthe Kaiser-Guttmann criteria, Cattell’s scree plot,
and Parallel Analysis criteria (Watkins 2000). Isolated initial
factors were transformed into the Varimax orthogonal position
in order to obtain independent factors of the socioeconomic
status of parents, that were further used in the regression
analysis.

The relationship between SES factors and intellectual abil-
ities of four defined groups of children, created according to
their age in a step of 0.5 decimal years, were analysed using
multiple linear regression (Cohen, 1988).
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To create the two contrary group of respondents (low score
vs high score in Raven CPM), the 1st and 4th quartiles of
Raven’s CPM score of respondents were considered.
To determine the predictive value of socioeconomic fac-
tors in four age groups, we used Binomial Logistic
Regression. In this analysis, the dependent binary vari-
able is coded with 0 for the group with a higher aver-
age Raven CPM score and with 1 for group with a
lower average Raven CMP score.

Data analyses were conducted using the IBM SPS 20.0
statistical software. The level of statistical significance was
set at p ≤ 0.05.

Results

Characteristics of Raven’s CPM Scores of Children

Mean values of Raven’s CPM scores in boys and girls were
fairly uniform within the same age categories, while the over-
all scores for both sexes increased with age (Table 1). Levene
test for equality of variances did not show statistical variations
in boys and girls in any age categories. No significant differ-
ences were found between boys and girls in Raven CPM
scores, nor in total (t428 = −1.56; p = .12), nor in individual
age categories. Taking into account these results in the

Table 1 Mean (M) and standard
deviation (SD) for Raven’s CPM
scores depending on the sex and
age of the children

Age categories (decimal years) Male Female Total

N M± SD N M± SD N M± SD

5.0–5.5 47 19.91 ± 4.8 25 19.52 ± 4.3 72 19.78 ± 4.6

6.01–6.5 68 20.01 ± 5.1 42 20.55 ± 5.7 110 20.22 ± 5.6

5.51–6.0 60 20.43 ± 5.1 74 22.24 ± 5.7 134 21.53 ± 5.5

6.51–7.0 60 23.68 ± 6.0 54 23.54 ± 5.4 114 23.61 ± 5.7

Total 235 21.04 ± 5.7 195 21.89 ± 5.6 430 21.42 ± 5.6

Table 2 Structure and reliability
of parent’s socioeconomic factors Variables F1 F2 F3 F4 F5

Education of the father .83 .32 .11 .08 −.05
Qualifications of the father .82 .33 .10 .04 −.01
Position of the father in work organization .81 .22 .03 .07 −.05
Type of the father’s secondary school .66 .18 .14 −.03 .10

Father’s knowledge of foreign languages .54 .01 .34 .09 .23

Qualifications of the mother .22 .84 .09 .10 −.07
Position of the mother in work organization .15 .83 .08 .10 −.10
Education of the mother .31 .80 .13 −.02 .08

Type of the mother’s secondary school .17 .50 .12 −.09 .18

The mother’s knowledge of foreign languages .13 .44 .37 .11 .37

Type of place where the father spent his childhood .04 −.02 .75 .22 .27

Type of place where the mother spent her childhood −.01 .11 .69 .09 −.06
Type of present place of family .19 .10 .67 .00 .16

Education of maternal grandfather .34 .09 .49 .03 −.15
Education of paternal grandfather .15 .39 .48 −.04 −.03
Father’s sports results .16 −.01 .05 .69 −.15
Father’s involvement in sports organizations .15 −.11 −.05 .68 .10

Mother’s sports results −.07 .13 .21 .52 −.07
Mother’s involvement in sports organizations −.09 .11 .08 .46 .14

Number of children in family .25 .00 .13 .15 .67

Size of apartment .25 .11 −.20 .15 .64

Monthly household income .22 .27 −.14 .27 .41

% of variance 15.1 14.5 11.1 7.4 6.1

Cronbach’s Alpha .85 .82 .70 .45 .36
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following analyses, we treated the sample as gender indepen-
dent. However, girls had a slightly higher overall average of
Raven’s CPM scores than boys. Statistically significant differ-
ences were found in the Raven’s CPM scores between age
categories (F3,468 = 10.05; p = .001). Such a finding supported
the justification for analyzing the relationships between socio-
economic factors and Raven’s CPM score by separate age
categories.

Structure of Socioeconomic Variables

The matrix of the correlation of parents’ socioeconomic vari-
ables revealed mostly positive, low and medium-high coeffi-
cients. Over 60% of correlations had a statistically significant
level. The level of the KMO indicator of sample variables
adequacy (.80) and Bartlett’s sphericity test (p = .001), sup-
ported the validity of the application of Factor analysis on the
set of socioeconomic variables. By applying the target hypo-
thetical model, five initial factors were isolated in accordance
with the applicable criteria, which included 54.7% of the com-
mon variance of the socioeconomic variables.

The structure of isolated factors after the Varimax orthog-
onal rotation (Table 2) showed a logical grouping of variables
that quite clearly and distinctively defined the five hypotheti-
cal factors. The first isolated factor was defined by five vari-
ables for assessing the educational and professional status of
the father, namely Education of the father, Qualifications of
the father, Position of the father in work organization, Type of
father’s secondary school and Father’s knowledge of foreign
languages. The second isolated factor was determined by five
variables assessing the educational and professional status of
the mother, which were Qualification of the mother, Position
of the mother in the work organization, Education of the moth-
er, Type of the mother’s secondary school, and the Mother’s
knowledge of foreign languages. The third factor, which was
determined by a high projection of variables that assessed the
origins of the families, and the educational profile of the pri-
mary parent’s family, was defined as the residential and edu-
cational status of the family and was made up of Type of place
where the father spent his childhood, Type of place where the
mother spent her childhood, Type of present place of family,
Education of maternal grandfather, Education of paternal

Table 4 Results of Logistic
regression analysis of SEM
factors in prediction of belonging
to groups of children with low and
high IQ score

Variables in model Group (decimal years)

5–5.5

N = 39

5.51–6

N = 61

6.01–
6.5

N = 73

6.51–7

N = 66

Educational and professional status of father 1.39 1.37 1.53 2.15*

Educational and professional status of mother 1.46 1.21 1.08 1.57

Residential and educational status of family 1.18 1.18 1.67* 2.43*

Sport status of parents .67 1.37 1.05 1.98

Comfort of family housing .71 .84 1.14 1.28

Nagelkerke R Square .10 .10 .14 .32

Model fit (χ2) 2.98 4.89 8.12 17.71**

Odds ratios and statistical signification of Wald χ2 (** p < = .01; * p < = .05)

Table 3 Results of linear
regression analyses of Raven’s
CPM variable

Variables in model Group (decimal years)

5–5.5

N = 72

5.51–6

N = 110

6.01–
6.5

N = 134

6.51–7

N = 114

Educational and professional status of father .13 .09 .20* .24**

Educational and professional status of mother .10 .13 .08 .14

Residential and educational status of family −.01 .07 .23** .14

Sport status of parents −.11 .13 −.04 .18*

Comfort of family housing −.08 −.04 .07 .09

Adjusted R Square .02 .01 .05* .10**

Partial regression coefficients and statistical signification (** p < = .01; * p < = .05)
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grandfather. The fourth factor, defined as the sport status of
parents, was determined by a projection of the following var-
iables: Father’s involvement in sports organizations, Mother’s
involvement in sports organizations, Father’s sports results
and Mother’s sports results. The fifth factor, the comfort of
housing, was determined by a projection of variables: Size of
the apartment, Number of children in the family and Monthly
household income. Three of the five socioeconomic factors
have satisfactory reliability.

Relations of Socioeconomic Factors and Raven’s CPM
According to Age of the Children

Concerning the relationship between socioeconomic status
and Raven’s CPM, for children of 5.0–5.5 age category, the
regression model was not significantly different from zero
(F5,66 = .71; p = .62), as well as the regression model for the
age category 5.6–6.0 (F5,104 = .90; p = .48). In both cases, the
model explained only 2% of the variability.

For what concerns the age group 6.01–6.5, the Educational
and professional status of the father and Residential and edu-
cational status of family significantly influenced children’s
score on Raven’s CPM, explaining the 5% of variance
(F5,127 = 2.38, p = .04). Relating to the age group 6.51–7, the
educational and professional status of father and the sport
status of the parents significantly predicted children’s score
on Raven’s CPM, explaining the 10% of variance (F5,108 =
3.58, p = .005) (see Table 3).

Predictive Value of the SES Factor Related to the IQ
Score of Children

ALogistic regression was performed to ascertain the effects of
the socioeconomic factors on the age related sample of

children with the lowest and highest Raven’s CPM scores
(Table 4). The whole model was statistically significant only
for the last age group (6.5–7 decimal years) and fits well into
the dependent variable (Χ2 = 17.72; p = .003), suggesting that
the model differentiates children with low and high Raven’s
CPM scores. The model for the higher age group explained
31.5% of the variance in Raven’s CPM scores (Nagelkerke
R2) and correctly classified 72.2% low and 63.3% high
Raven’s CPM scores (Fig. 1). Increasing age was associated
with an increasing trend of explained percent of the variance
in Raven’s CPM scores. Positive odds ratios greater that 1 at
almost all SES factors, indicate best prediction for children in
low CPM scores at defined age groups.

Discussion

The current paper focused on the relation between the SES
and intellectual abilities of preschool children. Broadly speak-
ing, the study confirmed the existence of a relationship be-
tween the SES of parents and the intellectual abilities of pre-
school children. As shown by the analyses, the educational
and professional status of parents and grandparents, as well
as the residential area, have a clear influence upon the intel-
lectual abilities of children. These results are in line with other
studies conducted on a sample of school-age children.
Parental educational and professional extracurricular activities
of children, which has an influence on child development,
grows in parallel with the educational level and financial sta-
tus of the parents (Azad et al. 2014; Yamamoto 2015).

However, differently from similar studies showing that low
parental income is associated with lower scores of children’s
cognitive ability (Rosen et al. 2019; Mayer 2002), the present
research did not confirm importance of material status of the

Fig. 1 Age related success in
classification children to low and
high IQ groups
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family. This result could be attributed to the fact that children
from the sample attended state-owned kindergarten facilities,
which are subjected to general conditions for enrolling chil-
dren. These enrolling conditions are rather uniform, which in
turn may cause a compatible socioeconomic composition of
children’s families. On the other hand, it could be assumed
that being in a high-income or low-income condition for a
long period could have a long-term effect on children’s out-
comes compared to being for short period in high or low
income condition. In this way, the association between the
SES and children’s cognitive outcomes would be significantly
higher at school age (Rosen et al. 2019; Von Stumm and
Plomin 2015).

Presented results revealed a positive relationship of the
socioeconomic characteristics of parents and the intellectual
abilities of their children. We found that the environment
where the parents lived and in which they were educated is
significantly related with the intellectual potential of their chil-
dren. Moreover, we recorded a significant impact of SES fac-
tors on the low IQ levels of preschool children, whereas age
was sufficient predictor of high ability children. This pattern
of results can indicate that high IQ levels could be observed as
a protective factor or factor of resilience (Vanderbilt-Adriance
and Shaw 2008). As previous studies showed, IQ levels
in children from low SES families are under greater
influence of the environment (Turkheimer et al. 2003),
and this is why it is important to make supportive con-
ditions for children who come from low SES families,
through, for example, the empowerment of socialization
agents (Petrill et al. 2004).

Some limitations of the study should be noted: Raven’s
matrix is a good measure for children’s non-verbal IQ, but
other measures of intelligence might be more sensitive to so-
cioeconomic status, as cognitive functions (Piccolo et al.
2016; Sarsour et al. 2011). Moreover, the study did not con-
sider the influence of moderators and mediators, that return a
complete landscape of the phenomenon. Family cohesion,
perceived social support, children’s self-esteem or self-effica-
cy, could have a role in their cognitive development (Bradley
and Corwyn 2002). Finally, it would be necessary to perform
longitudinal study on samples of school-age children as well,
in order to have a better understanding on the relation between
the SES and intellectual abilities of preschool children and to
determine the further actual relation between the SES of par-
ents and cognitive development, especially the intelligence of
their children.

The current study showed that the relationship between the
SES of the family and children’s development, in general,
should be observed in an inter-disciplinary way, which would
clarify how the socio-economic status of parents affects the
child’s development in general, from the first days of life,
through the pre-school period and later phases of formal edu-
cation. Additionally, it would be helpful to adapt and

implement the recommendations of academic researches to a
concrete social and political context, not only for researchers,
but also policy makers in societies at different stages of social,
economic, and political development.

Conclusion

Socioeconomic status seems to be a reliable predictor for chil-
dren’s intellectual abilities. Some studies indicate that envi-
ronmental context is very important and influential during
early childhood (Bradley and Corwyn 2002; Mollborn et al.
2014; Milošević et al. 2016), which would mean that the ed-
ucational experience of children is directly linked to the social
class their families belong to (Azad et al. 2014; Yamamoto
2015; Braswell, 2017). Other contributions have shown that
the accumulation of smaller impacts of parental income can be
a major factor in a child’s wellbeing (Mayer 2002; Campbell
et al. 2018). This latter finding is compatible with results that
showed that children with lower SES do not develop to realize
their full genetic potential (Nisbett et al. 2012). Moreover,
parent’s educational status, as well as occupational level of
parents (Makharia et al. 2016; Piccolo et al. 2016; Rowe
et al. 1999) should be considered.

Children coming from low socio-economic status may also
display difficulties during the school age. Identifying from the
beginning which characteristics may promote their intellectual
abilities could help the enhancement of their personal charac-
teristics, as resilience (Vanderbilt-Adriance and Shaw 2008)
and self-esteem (Pullmann and Allik 2008). Moreover, social-
ization agents, as the kindergarten environment and the qual-
ity of the relationship with peers, may attenuate the impair-
ment associated to belong to low SES later in life (Shah et al.
2012). Finally, the identification of children’s problematic
consequences of low SESmay stimulate practical intervention
at policy level (Hackman et al. 2010; Ronfani et al. 2015).

Author Contributions All authors contributed to the study conception
and design. Material preparation, data collection and analysis were per-
formed by Željko Krneta and Ivana Milovanović. The first draft of the
manuscript was written by Ivana Milovanović, Milica Popović-Stijačić
and Ambra Gentile, and all authors commented on previous versions of
the manuscript. All authors read and approved the final manuscript.

Compliance with ethical standards

Conflict of Interest The Authors declared no conflict of interest.

References

Azad, G., Blacher, J., & Marcoulides, G. (2014). Longitudinal models of
socio-economic status: Impact on positive parenting behaviors.
International Journal of Behavioral Development, 38(6), 509–517.
https://doi.org/10.1177/0165025414532172.

2621Curr Psychol (2022) 41:2615–2623

https://doi.org/10.1177/0165025414532172


Bradley, R. H., & Corwyn, R. F. (2002). Socioeconomic status and child
development. Annual Review of Psychology, 53, 371–399. https://
doi.org/10.1146/annurev.psych.53.100901.135233.

Braswell, G. (2017). Preschool children’s participation in representational
and non-representational activities. Journal of Early Childhood
Research , 15 (2 ) , 195–211 . h t tps : / /do i .o rg /10 .1177/
1476718X15614043.

Campbell, E. E., Gilliland, J., Dworatzek, P. D. N., de Vrijer, B., Penava,
D., & Seabrook, J. A. (2018). Socioeconomic status and adverse
birth outcomes: A population-based Canadian sample. Journal of
Biosocial Science, 50, 102–113. https://doi.org/10.1017/
S0021932017000062.

Chen, R., Kessler, R. C., Sadikova, E., NeMoyer, A., Sampson, N. A.,
Alvarez, K., ... & Alegría, M. (2019). Racial and ethnic differences
in individual-level and area-based socioeconomic status and 12-
month DSM-IV mental disorders. Journal of Psychiatric
Research, 119, 48–59.

Christoffersen, M. N. (2012). A study of adopted children, their environ-
ment, and development: A systematic review. Adoption Quarterly,
15(3), 220–237. https://doi.org/10.1080/10926755.2012.700002.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences
(2nd ed.). Hillsdale: Erlbaum Available at http://www.utstat.toronto.
edu/~brunner/oldclass/378f16/readings/CohenPower.pdf.

Coleman, B., & Dyment, E. (2013). Factors that limits and enable
preschool-aged children’s physical activity on child care centers
playgrounds. Journal of Early Childhood Research, 11(3), 203–
221. https://doi.org/10.1177/1476718X12456250.

Duyme, M., Dumaret, A.-C., & Tomkiewicz, S. (1999). How can we
boost IQs of “dull children”?: A late adoption study. Proceedings
of the National Academy of Sciences of the USA, 96, 8790–8794
Available at https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC17595/.

Fajgelj, S., Bala, G., & Katić, R. (2010). Latent structure of Raven’s
colored progressive matrices. Collegium Antropologicum, 34(3),
1015–1026.

Hackman, D., Farah, M., & Meaney, M. (2010). Socioeconomic status
and the brain: Mechanistic insights from human and animal re-
search: Nature reviews. Neuroscience, 11, 651–659. https://doi.org/
10.1038/nrn2897.

Hanscombe, H., Trzaskowski, M., Haworth, M., Davis, O., Dale, P., &
Plomin, R. (2012). Socioeconomic status (SES) and Children’s in-
telligence (IQ): In a UK representative sample SES moderates the
environmental, not genetic, effect on IQ.PLoSOne, 7(2). https://doi.
org/10.1371/journal.pone.0030320.

Hošek, A. (2004). Elementi sociologije sporta II. Socijalni status i sport
[Elements of sports sociology II. Socioeconomic status and sport. In
Serbian]”. Leposavić: Faculty of Physical Education.

Hošek-Momirović, A., & Bala, G. (2007). Socioekonomski status
predškolske dece [socioeconomic status of the preschool children.
In Serbian] In: G Bala (ed) Antropološke karakteristike i
sposobnosti predškolske dece [anthropological characteristics and
abilities of preschool children. In Serbian] (pp. 299–330). Novi Sad:
Faculty of Sport and Physical Education.

Jednoróg, K., Altarelli, I., Monzalvo, K., Fluss, J., Dubois, J., Billard, C.,
et al. (2012). The influence of socioeconomic status on children's
brain structure. PLoS One, 7(8), e42486. https://doi.org/10.1371/
annotation/47661de2-2c53-4396-9f88-06b5ad233566.

Kline, P. (1991). Intelligence: The psychometric view. London:
Routledge.

Lazić, M. (2011), Postsocialist transformation and re-stratification in
Serbia. Politička misao, god. 48, no. 3, 2011, pp. 123-144.

Lukić, V. (2016). Two decades of Refugeeism in Serbia. Belgrade:
Statistical Office of the Republic of Serbia.

Machlin, L., McLaughlin, K. A., & Sheridan, M. A. (2020). Brain struc-
ture mediates the association between socioeconomic status and

attention-deficit/hyperactivity disorder. Developmental Science,
23(1), e12844.

Makharia, A., Nagarajan, A., Mishra, A., Peddisetty, S., Chahal, D., &
Singh, Y. (2016). Effect of environmental factors on intelligence
quotient of children. Industrial Psychiatry Journal, 25(2), 189–
194. https://doi.org/10.4103/ipj.ipj_52_16.

Mayer, E. S. (2002). The influence of parental income on Children’s
outcomes. Wellington: Knowledge Management Group, Ministry
of Social Development.

Milošević, Z., Maksimović, N., Milovanović, I., Matić, R., Jakšić, D., &
Vuković, J. (2016). Socio-economic characteristics of families and
physical activities of children. EQOL Journal, 8(2), 3–8. https://doi.
org/10.31382/eqol.161201.

Mollborn, S., Lawrence, E., James-Hawkins, L., & Fomby, P. (2014).
When do socioeconomic resources matter Most in early childhood?
Advances in Life Course Research, 20, 56–59. https://doi.org/10.
1016/j.alcr.2014.03.001.

Nisbett, R. E., Aronson, J., Blair, C., Dickens, W., Flynn, J., Halpern, D.
F., & Turkheimer, E. (2012). Intelligence – New findings and theo-
retical developments. American Psychologist, 67(2), 130–159.
https://doi.org/10.1037/a0026699.

Petrill, S. A., Pike, A., Price, T., & Plomin, R. (2004). Chaos in the home
and socioeconomic status are associatedwith cognitive development
in early childhood: Environmental mediators identified in a genetic
design. Intelligence, 32(5), 445–460.

Piccolo, L., Arteche, A. X., Fonseca, R. P., Grassi-Oliveira, R., & Salles,
J. F. (2016). Influence of family socioeconomic status on IQ, lan-
guage, memory and executive functions of Brazilian children.
Psicologia: Reflexão e Crítica, 29(23), 1–10. https://doi.org/10.
1186/s41155-016-0016-x.

Plomin, R., & Deary, I. J. (2015). Genetics and intelligence differences:
Five special findings.Molecular Psychiatry, 20, 98–108. https://doi.
org/10.1038/mp.2014.105.

Propper, C., & Rigg, J. (2007). Socio-economic status and child behav-
ior: Evidence from contemporary UK cohort. London School of
Economics: Centre for Analysis of Social Exclusion.

Pullmann, H., & Allik, J. (2008). Relations of academic and general self-
esteem to school achievement. Personality and Individual
Differences, 45(6), 559–564.

Raven, J.C. (1956). Uputstvo za korišćenje progresivnih matrica u boji,
serija A, Ab, B. [Instructions for the use of progressive colour ma-
trices, series A, Ab, B]. Beograd: Savez društava psihologa Srbije
[Association of Psychologists of Serbia].

Raven, J. C. (1998). Raven's progressive matrices and vocabulary scales.
Oxford Pyschologists Press.

Ronfani, L., Vecchi Brumatti, L., Mariuz, M., Tognin, V., Bin, M.,
Ferluga, V., et al. (2015). The complex interaction between home
environment, socioeconomic status, maternal IQ and early child
neurocognitive development: Amultivariate analysis of data collect-
ed in a newborn cohort study. PLoS One, 10(5), 1–13. https://doi.
org/10.1371/journal.pone.0127052.

Rosen, M. L., Hagen, M. P., Lurie, L. A., Miles, Z. E., Sheridan, M. A.,
Meltzoff, A. N., &McLaughlin, K. A. (2019). Cognitive stimulation
as a mechanism linking socioeconomic status with executive func-
tion: A longitudinal investigation. Child Development.

Rowe, D. C., Jacobson, K. C., & Van den Oord, E. J. (1999). Genetic and
environmental influences on vocabulary IQ: Parental education lev-
el as moderator. Child Development, 70, 1151–1162. https://doi.org/
10.1111/1467-8624.00084.

Sarsour, K., Sheridan, M., Jutte, D., Nuru-Jeter, A., Hinshaw, S., &
Boyce, W. T. (2011). Family socioeconomic status and child exec-
utive functions: The roles of language, home environment, and sin-
gle parenthood. Journal of the International Neuropsychological
Society, 17(1), 120–132.

2622 Curr Psychol (2022) 41:2615–2623

https://doi.org/10.1146/annurev.psych.53.100901.135233
https://doi.org/10.1146/annurev.psych.53.100901.135233
https://doi.org/10.1177/1476718X15614043
https://doi.org/10.1177/1476718X15614043
https://doi.org/10.1017/S0021932017000062
https://doi.org/10.1017/S0021932017000062
https://doi.org/10.1080/10926755.2012.700002
https://doi.org/10.1177/0165025414532172
https://doi.org/10.1177/0165025414532172
https://doi.org/10.1177/1476718X12456250
https://doi.org/10.1177/0165025414532172
https://doi.org/10.1177/0165025414532172
https://doi.org/10.1038/nrn2897
https://doi.org/10.1038/nrn2897
https://doi.org/10.1371/journal.pone.0030320
https://doi.org/10.1371/journal.pone.0030320
https://doi.org/10.1371/annotation/47661de2-2c53-4396-9f88-06b5ad233566
https://doi.org/10.1371/annotation/47661de2-2c53-4396-9f88-06b5ad233566
https://doi.org/10.4103/ipj.ipj_52_16
https://doi.org/10.31382/eqol.161201
https://doi.org/10.31382/eqol.161201
https://doi.org/10.1016/j.alcr.2014.03.001
https://doi.org/10.1016/j.alcr.2014.03.001
https://doi.org/10.1037/a0026699
https://doi.org/10.1186/s41155-016-0016-x
https://doi.org/10.1186/s41155-016-0016-x
https://doi.org/10.1038/mp.2014.105
https://doi.org/10.1038/mp.2014.105
https://doi.org/10.1371/journal.pone.0127052
https://doi.org/10.1371/journal.pone.0127052
https://doi.org/10.1111/1467-8624.00084
https://doi.org/10.1111/1467-8624.00084


Shah, M., Atta, A., Qureshi, M. I., & Shah, H. (2012). Impact of socio
economic status (SES) of family on the academic achievements of
students. Gomal University Journal of Research, 28(1).

Sirin, S. R. (2005). Socioeconomic status and academic achievement: A
meta-analytic review of research. Review of Educational Research,
75(3), 417–453. https://doi.org/10.3102/00346543075003417.

Solomon, S. R., & Sawilowsky, S. S. (2009). Impact of rank-based nor-
malizing transformations on the accuracy of test scores. Journal of
Modern Applied Statistical Methods, 8(2), 448–462 Available at:
http://digitalcommons.wayne.edu/coe_tbf/5.

Strenze, T. (2007). Intelligence and socioeconomic success: A meta-
analytic review of longitudinal research. Intelligence, 35, 401–426.
https://doi.org/10.1016/j.intell.2006.09.004.

Turkheimer, E., Haley, A., Waldron, M., D’Onofrio, B., & Gottesman, I.
(2003). Socioeconomic status modifies heritability of IQ in young
children. Psychological Science, 14(6), 623–628. https://doi.org/10.
1046/j.0956-7976.2003.psci_1475.x.

UNHCR, CRRS. (1996). Census of refugees and other persons affected
by war in the Federal Republic of Yugoslavia. Belgrade:
Commissariat for Refugees of the Republic of Serbia and the
Commissariat for Displaced Persons of the Republic ofMontenegro.

Vanderbilt-Adriance, E., & Shaw, D. (2008). Protective factors and the
development of resilience in the context of neighborhood disadvan-
tage. Journal of Abnormal Child Psychology, 36(6), 887–901.
https://doi.org/10.1007/s10802-008-9220-1.

Von Stumm, S., & Plomin, R. (2015). Socioeconomic status and the
growth of intelligence from infancy through adolescence.
Intelligence, 48, 30–36. https://doi.org/10.1016/j.intell.2014.10.002.

Watkins, M. W. (2000).Monte Carlo PCA for parallel analysis [comput-
er software]. State College PA: Ed & Psych Associates.

White, K. (1982). The relation between socioeconomic status and aca-
demic achievement. Psychological Bulletin, 91(3), 461–481. https://
doi.org/10.1037/0033-2909.91.3.461.

Yamamoto, Y. (2015). Social class and Japanese mothers’ support of
young children’s education: A qualitative study. Journal of Early
Childhood Research, 13(2), 165–180. https://doi.org/10.1177/
1476718X13482303.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

2623Curr Psychol (2022) 41:2615–2623

https://doi.org/10.3102/00346543075003417
https://doi.org/10.1177/0165025414532172
https://doi.org/10.1016/j.intell.2006.09.004
https://doi.org/10.1046/j.0956-7976.2003.psci_1475.x
https://doi.org/10.1046/j.0956-7976.2003.psci_1475.x
https://doi.org/10.1007/s10802-008-9220-1
https://doi.org/10.1016/j.intell.2014.10.002
https://doi.org/10.1037/0033-2909.91.3.461
https://doi.org/10.1037/0033-2909.91.3.461
https://doi.org/10.1177/1476718X13482303
https://doi.org/10.1177/1476718X13482303

	Relationship between socioeconomic factors and intelligence of preschoolers: A cohort study in the Serbian context
	Abstract
	Introduction
	Methods
	Sample
	Measures
	Data Analysis

	Results
	Characteristics of Raven’s CPM Scores of Children
	Structure of Socioeconomic Variables
	Relations of Socioeconomic Factors and Raven’s CPM According to Age of the Children
	Predictive Value of the SES Factor Related to the IQ Score of Children

	Discussion
	Conclusion
	References


