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Abstract

In recent years the concern for antisocial behavior development during early childhood has increased as it has found to be linked
to criminal and violent behavior in later stages of childhood. For this reason, the aim of this research is to understand the relationship
between executive functions and externalizing behavior problems in early Childhood Education. The study involved 119 students
(60 boys and 59 girls) from 5 years of age, enrolled in the last year of Kindergarten, in two private but publicly funded schools in
Granada. The results indicate that low scores on executive functions are associated with high scores on externalizing problems.
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1. Introduction

We live in an increasingly complex society, in which migratory phenomenona and technological advances have
increased the coexistence of socially heterogeneous groups. This diversity promotes the appearance of tensions,
aggression, conflicts and socially inadequate behavior, which generates aggression, assaults, theft and other acts that
involve the infraction of socially established norms. These types of behaviors are examples of what we know as
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‘antisocial behavior’, defined as the inability to respect (or difficulty in respecting) the rights of other people (Gaik,
Chong, Elias, & Uli, 2010); that is to say, all of those behaviors that imply an infraction of social norms, the destruction
of property and the humiliation of others or transgression of their basic human rights (Clakins & Keane, 2009;
Farrington, 2008; Murray & Farrington, 2010).

In recent years we have become increasingly concerned about the development of antisocial behavior during early
infancy, given that it has been linked with criminal and violent behavior at later stages (Losel & Bender, 2012; Tolan,
Dodge, & Rutter, 2013). In this line, many longitudinal studies have found indicators, visible in infancy, which enable
prediction of the development of aggressive behavior during adulthood (Caspi, 2000; Farrington, 2008; Loeber, Green,
& Lahey, 2003; Welsh & Farrington, 2006).

The nature of this type of behavior has been extensively investigated, and it has been concluded that antisocial
behavior can be considered to originate from multiple causes. From a socio-cognitive perspective, a series of risk-
factors that could stimulate the emergence and continuance of these behaviors have been identified, which are based
on four principle factors (Farrington, 2008): (a) personal factors (such as oppositional defiant disorder, poor self-
regulation, poor social skills, lack of emotional competency, amongst others); (b) contextual (for example, poverty),
familial (such as poor parental supervision or negative parenting styles) or educational factors.

On the other hand, behavioral disorders have two broad dimensions: internalizing and externalizing disorders.
Internalizing disorders consist of all those behaviors directed towards the interior which result in behavioral anomalies,
such as isolation, somatization disorder and depression. In contrast, the externalizing disorders consist of all those
behaviors that result in discomfort to others, verbal and physical aggression and acts of violence (Gaik et al., 2010).

Due to the consequences it entails, antisocial behavior is an increasingly worrying topic for society. For this reason,
in recent years there has been a growing interest in early-years intervention strategies to prevent external behavior
problems (Farrington & Welsh, 2007). In infancy, externalizing behavior refers to a set of aggressive and disturbing
behaviors, like ‘paddies’ or hitting/hurting others (Duncan & Magnuson, 2011; Zachrisson, Dearing, Lekhal, &
Toppelberg, 2013). These behaviors are near-universal in infancy, between the ages of 2 and 4 years old, and later
optimally decline (Shaw, Lacourse, & Nagin, 2005; Tremblay, 2010).

Small children who demonstrate high levels of externalizing behaviors are also at risk of suffering from academic
difficulties later, including rejection by their peers, low academic achievement, higher risk of educational
disengagement and decreased motivation (Duncan & Magnuson, 2011; Riccio, Hewitt, & Blake, 2011; Schindler et
al., 2015). Individuals who suffer from these types of problems have been characterized as a heterogeneous group,
with multiple processes in their development which instigate and maintain these behavioral problems (Ellis, Weiss, &
Lochman, 2009).

For these reasons, behavioral problems generate a lot of worry in the current climate and it is important that they
are studied with the aim of implementing interventions that will help reduce their occurrence (Ellis et al., 2009).

1.1. Externalizing behaviors and executive functions

The majority of authors agree that executive functions encompass a set of cognitive processes that allow us to
establish goals, make plans, exercise control over our thoughts, emotions and actions and precisely select appropriate
behaviors to inhibit undesirable conduct (Delgado-Mejia & Etchepareborda, 2013; Schoemaker, Mulder, Dekovic, &
Matthys, 2013).

The structure of executive functions has been a much debated topic in recent years. However, diverse authors (for
example, Diamond, 2013; Garon, Bryson, & Smith, 2008) contend that executive functions in children of pre-school
age are divided into three basic components: inhibitory control, working memory and cognitive flexibility.

In this way, one of the processes essential to executive functions is inhibitory control, defined as the capacity to
deliberately inhibit or overcome a dominant response (Diamond, 2013). Inhibitory control is important because it
allows people to contract inappropriate behaviors in various contexts, and to make adequate responses to satisfy
complex demands and to live in a manner adapted to changing environments, making it essential in the prevention of
behavioral problems (Goldstein et al., 2007).

Several studies have demonstrated inhibition deficiencies in children with externalizing disorders, especially when
motivational processes, that is to say, reward and punishment, are involved (Schutter, van Bokhoven, Vanderschuren,
Lochman, & Matthys, 2011).
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Another of the processes essential to executive functioning is working memory, which, together with cognitive
flexibility, facilitates the resolution of social conflicts (Ziermans et al., 2012).

An extensive literature suggests an inverse relation between executive functioning and aggressive conduct in
human beings, that is to say, an increase in aggressive tendencies in individuals coincides with low scores in tests of
executive functioning (Morgan & Lilienfeld, 2000; Riccio et al., 2011; Séguin, 2008).

In this line, Schoemaker et al., 2013, conducted a meta-analysis (in which were included 22 studies and a total of
4,021 children), finding that executive functions, particularly inhibitory control, are related with externalizing
behaviors in pre-school years. However, these authors found relatively small effects in relation to externalized
behavioral problems with working memory and cognitive flexibility.

Likewise, Woltering, Lishak, Hodgson, Granic, & Zelazo (2015) conducted a study including 156 children
between 7 and 12 years old. Of these 156 children, 93 showed externalizing behavioral problems and the rest
demonstrated a normal pattern of development. The study measured their executive functioning, and concluded that
the normal subjects scored higher for executive functioning than their peers with externalizing behaviors.

In spite of the aggressive conduct that develops in early infancy (Shaw et al., 2005), few studies have been
conducted examining executive functions in children of pre-school age with behavioral problems or aggressive
conduct (for example, Hughes, White, Sharpe, & Dunn, 2000). This is principally due to the fact that, historically, it
was thought that children of pre-school age lacked executive capacity, being perceived as lacking inhibitory control
and incapable of controlling their impulses, emotional responses and of resolving problems (Isquith, Crawford, Espy,
& Goia, 2005).

For this reason, the current investigation attempts to investigate the relationship between externalizing behaviors
and executives functions in children in their third year of pre-school.

Taking into account the theoretical review that has been conducted and the aims of the investigation, it is predicted
that those students evaluated as having low scores for executive functioning will obtain higher scores for externalizing
behaviors than their peers with high scores for executive functioning.

2. Method
2.1. Participants

119 students (60 boys and 59 girls) of 5 years of age participated in the study, belonging to two, similarly-
characterized, educational centers, situated in the city of Granada (Spain). The students’ teachers likewise participated
in the study.

2.2. Measures

In order to evaluate each student for each of the variables analyzed, the following methodologies were employed:

Externalizing behaviors. The externalizing behavior of each student was evaluated using the CBCL scale. Child
Behavior Checklist — Teacher Revision Form (CBCL-TRF) by Achenbach & Rescorla (2000). The questionnaire is
completed by the teacher, and is composed of 100 items grouped around seven variables which measure antisocial
behavior. However, for the current investigation only the 34 items corresponding to the scale of externalizing behavior
(inappropriate or disruptive behavior, with an external expression) were used. This scale is subdivided into two sub-
scales (measuring both simultaneously): attention problems, which refers to impulsive, impatient or restless children;
and aggressive behaviors, referring to those children who cause damage to, or intimidate others by means of coercive
behavior.

The reliability analyses conducted for the current investigation confirmed the distribution along the scale in the
Spanish sample: attention problems 0=.86; aggressive behaviour 04=.95; and externalising behavior a=.95.

Deficits in executive functions. Deficits in executive functioning were evaluated through BRIEF-P. Behavioral
evaluation of executive function — infant version, created by Gioia, Espy, & Isquith (2002) and adapted for Spanish
by Bausela & Luque (2016). This scale is made up of a Likert scale of 63 items, with 5 possible responses, from 1=
“Never” to 5- “Frequently”. It is completed based teachers’ or parents’ previous observation of the children’s behavior
and is composed of 6 scales:

- Inhibition: evaluating the presence of inhibitory control problems in the child, that is, in their capacity to
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inhibit, resist or to not react to an impulse, as well as the existence of difficulties in halting or ‘braking’ their
own behavior at the appropriate moment.
- Flexibility: evaluating the presence of problems in the child with changing freely from one situation, activity
or aspect of a problem to another, as required by circumstances.
- Emotional control: addressing the manifestation of problems with executive function within the emotional
sphere and evaluating the existence of difficulties in moderating emotional responses in the child.
- Working memory: measuring the presence of difficulties in maintaining information in the mind with the
objective of completing a task or giving a response.
- Planning and organization: measuring the level of problems the child has with managing current and future
demands of a task, taking into account the situational context.
The reliability analyses conducted for this investigation confirmed the distribution along the scale in the Spanish
sample: inhibition 0=.96; working memory a=.94; flexibility 0=.73; planning 0=.84; emotional control 0=.89; and for
the total of the scale a=.96.

2.3. Procedure

In conducting the present investigation, in the first place, authorization was sought from the participating centers.
Once permission was obtained from the centers and teaching staff, and, after obtaining informed consent from the
participants’ parents, the objectives of the investigation were explained to the third year pre-school teachers. Later, a
period of observation was initiated, in which the teaching staff observed the children’s behavior from December until
March. After this period, the teachers proceeded to complete the executive function and externalizing behavior
questionnaires.

One the questionnaires had been completed, the data was analyzed and the investigation report written. Finally,
the center was informed of the findings.

3. Results

In order to analyze the existing relationship between deficits in executive functioning and externalizing behavior,
a Pearson correlation was made of the two variables. The results obtained show a significant, positive correlation
between attention problems and lack of inhibition (r=.72, p=.000), memory problems (r=.83, p=.000),
planning/organizational problems (r=.72, p=.000), problems with emotional control (r=.43, p=.000) and with the total
of deficits in executive functioning (r=.81, p=.000). However, no relationship was found between attention problems
and lack of cognitive flexibility ((r=.07, p=.474).

Likewise, a significant, positive correlation was found between aggressive behavior and lack of inhibition (r=.90,
p=.000), memory problems (r=.63, p=.000), lack of planning (r=.53, p=.000), problems with emotional control (r=.78,
p=.000) and with the total deficit in executive functioning (r=.85, p=.000). Nonetheless, no relationship was found
between aggressive behavior and lack of cognitive flexibility (r=.01, p=.976).

On the other hand, a significant, positive correlation was found between the total for externalizing behaviors and
lack of inhibition (r=.87, p=.000), memory problems (r=.80, p=.000), lack of planning (r=.69, p=.000), problems with
emotional control (r=.64, p=.000) and the total of deficits in executive functioning (r=.90, p=.000). Nonetheless, no
relationship was found between the total for externalizing behaviors and lack of cognitive flexibility (r=.04, p=.665).

4. Discussion

In the last two decades, interest in the study and understanding of the development of executive functions has
increased (for example, Diamond, 2013; Schoemaker et al., 2013; Woltering, et al., 2015). However, although
inadequate and disruptive social behavior starts in early infancy (Kréamer et al., 2011), there are few investigations
which have analyzed the structure, organization and development of executive functioning in children in early-years
education without any type of disorder (Espy & Kaufmann, 2002). For this reason, the aim of this investigation was
to discover the relationship between executive functions and externalizing behaviors in children of pre-school age.

The results obtained show that there is a positive correlation between a deficit in executive functioning and
externalizing behavior. Children that cause damage and intimidate those around them through coercive behavior,
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presented inadequate and disruptive behavior, had memory problems and difficulty in inhibiting their impulses and
stopping inappropriate conduct. Further, they showed problems in regulating and expressing their emotions in a
positive way, and had difficulty prioritizing and ordering information.

Likewise, those children that had difficulties in maintaining their attention-span obtained low scores in inhibition,
memory, planning and emotional control, presenting difficulties in maintaining information in their minds in order to
complete a task, as well as in ordering and prioritizing information, forming objectives and sequencing those steps
necessary to their age.

Therefore, the deficits in executive functioning often entailed inacceptable social behavior, an inability to plan
and resolve problems, as well as an increase in distraction, aggressiveness, impulsive behavior, a lack of judgement
of the consequences of behaviors, and poor memory (Ogilvie, Stewart, Chan, & Shum, 2011).

In this line, Riccio et al. (2011), conducted a study with children between 9 and 15 years of age and found that low
scores in behavioral control predicted high levels of aggression. Likewise, Séguin et al. (1999), found deficits in the
working memory of those subjects that physically assaulted their peers.

However, no relationship was found between cognitive flexibility and externalizing behaviors. These results were
also found by Schoemaker et al. (2013), who conducted a study with 82 children of pre-school age and showed that
those subjects who were more aggressive at the same time performed poorly in executive function tasks, especially in
inhibitory control. However, the relationships between externalizing behavior, memory and cognitive flexibility were
very small.

Therefore, the results are not consistent across all the studies. For example, Krdmer et al. (2011) found that, in
healthy people, there is no strong link between aggression and executive functioning.

For this reason, Morgan and Lilienfeld (2000) argues that there was a need for further investigation in order to
examine the specificity of the deterioration of executive functioning in individuals with antisocial behavior and to
resolve inconsistencies between the results of the studies.

In conclusion, much of the literature suggests a link between aggressive conduct and deficits in executive
functioning, although these differences are not consistent in all studies.

In spite of the relationship found between executive functioning and aggressive conduct, the current investigation
presents a series of limitations that should be taken into account in the interpretation and generalization of the results.

In the first place, many of these limitations are owed to the nature of the design Ex post facto. Likewise, other
personal variables, such as the sex or socioeconomic situation of the participants, were not controlled for.

In addition, a further limitation is generated by the use of a short cross-sectional study. It would be interesting to
carry out longitudinal studies that would permit us greater knowledge of the relationship between executive
functioning and behavioral problems, and if these differences remain over time.

Starting from this study’s limitations, future lines of investigations should take into account diverse contextual and
individual factions that could influence executive functioning (for example, socio-economic situation or gender).
Likewise, it would be interesting to include other stages of development, like primary, secondary or university
education and to carry out longitudinal studies that would allow more precise analysis of the impact of executive
functioning on behavioral problems.
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