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Abstract: Background /Objectives: Numerous research studies link the improvement in
executive functions and school success. However, there is hardly any research analyzing
the transfer of this improvement to behavioral problems. This study analyzed whether
improving executive functions, through contextualized daily activities, decreases these
behaviors. Methods: Fifty third-year kindergarten students participated, divided into
experimental and active control groups, with pre- and post-intervention measurements.
The students in the experimental group were trained with the EFE-P program and the
students in the control group received regular curriculum activities. The EFE-P program
(i) has been designed with the aim of improving their executive functions, using a game-
based approach; (ii) not only involves cognitive activities, but also behavioral and emotional
activities, related to the warm aspects of executive functions; and (iii) consists of three units
(inhibitory control, working memory and cognitive flexibility), with each unit involving
7 sessions (21 sessions in total), with an approximate duration of 30 min each. Results:
Analysis of the data using a generalized linear mixed effects model revealed that students
in the experimental group scored lower for behavioral problems than those in the active
control group and the effect sizes were large for all of them: aggressiveness (d = 1.25);
hyperactivity (d = 0.77); attention deficit (d = 1.12); anxiety (d = 0.82); and depression
(d = 1.51). Conclusions: After discussing the results, it is concluded that intervention in
executive functions induces, by way of distant transfer, a decrease in behavioral problems
in preschool; the role of contextualized activities in real situations is emphasized; and
several implications for practice and research are discussed.

Keywords: executive functions; behavioral problems; child education; intervention; transfer;
prevention

1. Introduction

There is ample empirical evidence on the key role of executive functions in school readi-
ness, social-emotional development, and school performance [1,2]. Conversely, deficits in
these functions appear to be linked to various school-related problems (e.g., behavioral,
underachievement) [3]. All this has led researchers to pay special attention to the training
of executive functions through intervention programs [4-8].

1.1. Executive Functions

Executive functions refer to high-level cognitive processes [9] that, as orchestrators of
intellectual abilities, allow considering goals and carrying them out through their planning
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and monitoring, ignoring those behaviors, thoughts, emotions and feelings that interfere
with their achievement [10]. Three are the key components of these processes [9,11,12]:

(i) Inhibitory control refers to people’s ability to control their thoughts, emotions,
and behaviors. Inhibitory control allows us to choose how to react and behave instead of
automatically following impulses, habits of thought or action, and environmental stimuli.
Although it is not easy, having this ability offers the possibility to change and avoid
embarrassing situations.

(ii) Working memory is related to people’s ability to keep information active in the
mind and to be able to retain it without the stimulus being present. It is essential for
reasoning and problem solving, as it requires having a large amount of information in mind,
analyzing their relationships, and possibly reorganizing them to form new combinations.
Working memory is necessary to process events that occur over time, as it always requires
retaining previous information and linking it to what is happening in the present.

(iii) Cognitive flexibility allows people to generate different solutions to a problem and
to be able to combine the satisfaction of their own desires with the interests of others. The
ability to adapt to changes in demands or priorities, accept mistakes, and take advantage
of unexpected opportunities are important aspects of cognitive flexibility [11].

1.2. Behavioral Problems and Executive Functions

According to Achenbach [13], behavioral problems are grouped into two categories
(internalizing and externalizing). Internalizing problems are of internal origin and refer
to problems that generate discomfort, tension, and suffering in the individual. They
include problems such as depression, anxiety, isolation, inhibition, or somatic complaints.
Externalizing problems are directed to the outside, generating discomfort in other people.
They are related to defiant, disruptive, or maladaptive behavior. Both internalizing and
externalizing problems can produce problems in social interaction and adaptation. In this
respect, externalizing problems are related to aggressive responses and antisocial behaviors.
Internalizing problems involve difficulty managing emotions and cognitions.

Behavioral problems have great personal and social significance, proving to be a
risk factor for the development of multiple negative behaviors in adolescence and adult-
hood [14-16]. These include, for example, school dropout, antisocial behavior, emotional
disorders, or the use of violence [17-19]. Risk factors for antisocial behavior are associated
with personal, family, school, or contextual variables, with impulsivity and attention prob-
lems standing out among the former, generally related to deficits in executive functions [3].

The relationship between executive functions and behavioral problems has been the fo-
cus of several theoretical and empirical investigations. Some authors have argued that there
is a reciprocal development of executive functions and self-regulatory capacity [20], while
others have suggested that executive function provides the basis for more advanced behav-
ioral regulation [21]. According to the latter, the ability to regulate thoughts and attention
serves to help boys and girls control their behavioral responses to social stimuli [22].

In the case of preschool students, because they are in the early stages of development,
they usually show difficulties in the three key components inherent to executive functions:

(i) Inhibitory control: Difficulties in inhibitory control are often observed in preschool
students [23], related, for example, to avoiding inappropriate comments; not touching
attractive toys in a store, despite their parents’ warning; or waiting their turn when they are
playing. These difficulties seem to be related to behavioral problems related to socialization.
In this sense, the results of the research by Caporaso et al. [24] suggest that preschoolers who
present good inhibitory control are generally more accepted and, therefore, less rejected by
their peers. On the contrary, students who present difficulties in inhibiting their impulses
are more likely to exhibit behaviors such as physical or verbal aggression and may be
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considered as bad playmates by the rest of their peers [25]. As inhibitory control develops,
preschool students learn to respond more moderately to emotional events and to control
their behaviors and responses so that they are more appropriate and adaptive [26]. In
addition, the ability to delay reward is important for regulating emotions, as it allows them
to control their emotional and behavioral responses in situations where the desire for a
reward is high (e.g., being able to wait for a desired toy without exhibiting behavioral
problems) [27].

(ii) Working memory: This also seems to be related to a lower probability of behavioral
problems. The reason lies in the fact that it makes it easier for schoolchildren to remember
which behaviors are appropriate and socially accepted and which are inappropriate and,
therefore, should be avoided; therefore, it may act as a protective factor against behavioral
problems [11]. In this sense, according to some authors (e.g., Garon et al. [26]), the develop-
ment of working memory throughout the preschool years facilitates students’ recall and
application of strategies to regulate emotions.

(iii) Cognitive flexibility: This facilitates, from early childhood, the ability of people to
use dialog instead of aggression [28]. Thus, the better social adjustment of young children
with better executive functioning may be explained, in part, by their competence in the use
of constructive means of conflict resolution such as, for example, inhibition of aggressive
responses or cognitive flexibility to perform new, more adaptive behaviors [29]. Along these
lines, Hughes and Ensor [30] found significant associations between deficits in preschool
cognitive functions and early problem behaviors (e.g., absence of regulation).

Most of the research on the relationship between executive functions and behavioral
problems tends to be correlational. Therefore, they share the limitation that despite focusing
on analyzing the mutual relationships between variables, de facto, researchers cannot estab-
lish causal links between them. This has already been pointed out by Farrington [3] (2005)
who, moreover, emphasized the importance of preventing problem behaviors through
intervention programs.

1.3. Executive Function Intervention Programs

In recent years, numerous activities and programs have been designed to optimize
executive functioning from childhood onwards. Among the most widely used programs
are “Tools of the Mind” [4] and “Cogmed Working Memory Training” [31]. The main
objective of the first one is to encourage students to regulate their own behavior, and
includes activities that improve emotional, social, and cognitive self-control through fantasy,
attention, and memory games, and speech regulation activities. The second one, on
the other hand, has as its main objective the improvement of working memory through
computerized training.

There are several investigations whose results have demonstrated the possibility
of improving executive functions in the early childhood education stage, thanks to the
implementation of programs [6-8,32,33]. However, a major limitation of these is that very
few of them [34] have focused on analyzing whether executive improvement is transferable
to other contexts, beyond the one in which the program was implemented. In addition
to this, there are currently few studies that have focused on the transfer of executive
improvement through school programs aimed at reducing problem behaviors, and the
existing ones [6] are not aimed at the early childhood education stage.

In the meta-analysis by Kassai et al. [35] near transfer was defined as the improve-
ment of the trained executive component (e.g., improvement of working memory when
training this skill) and far transfer as the improvement of skills not directly trained (e.g.,
improvement of academic performance when training working memory). The results
of that meta-analysis, like that of other similar ones [36-38], have shown that, although
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working memory is amenable to improvement, it is not transferable to domains such as
social, academic, or emotional.

This absence of distant transfer could be due to a possible limitation of the training
programs used, since they did not include activities or aspects of daily life that facilitate
such transfer. That possible explanation is supported by the fact that, in the investigations
in which those were included, the presence of distant transfer was detected, in the sense that
the improvement of executive functions impacted positively on academic performance [5,6],
peer help, and cooperation [5] and adaptation [6].

In this line, it is important to highlight one of the conclusions drawn by Diamond
and Ling [39], after analyzing 84 studies in which different programs for the improvement
of executive functions were applied. That conclusion was that practice leads to the im-
provement of these functions and their application in other contexts where they are needed.
However, this improvement is only focused on the skills that are practiced, and no transfer
to other skills was observed.

This important limitation has been overcome in the so-called Executive Function
Training Program in Preschool (EFE-P). The EFE-P, applied in the present research, is
characterized by its (i) ease of inclusion in the regular early childhood education curriculum,
(ii) applicability by teachers in any socio-cultural context, (iii) transferability to social
competence [40], and (iv) use of daily life activities to foster executive functions (e.g., it is
an ecological program).

1.4. The Present Investigation

In view of the limitations detected in the research on the relationship between behav-
ioral problems and executive functions, as well as on the training of the latter through
intervention programs, it was considered appropriate to (i) focus the research on the behav-
ioral problems of preschool students; (ii) apply an intervention program, such as the EFE-P,
that included daily activities; (iii) adopt an experimental design that would allow going
beyond mere correlations; and (iv) examine whether the program induced a decrease in the
students’ problem behaviors.

Therefore, the aim of the present investigation was to analyze, by means of an ex-
perimental design, whether the improvement of executive functions through the EFE-P
program leads to a distant transfer effect on the reduction in conduct problems. We hypoth-
esized that preschoolers who participate in the EFE-P program will decrease their conduct
problems compared to their peers who do not participate in the program.

2. Materials and Methods
2.1. Participants

The participants (N = 50) were preschoolers in the third year of kindergarten, aged
5/6 years (M age = 5.5 years, SD age = 0.23). According to the data provided by the center, all
were of Caucasian/European ethnicity, the family socioeconomic level was average (about
EUR 26,000 net, e.g., around the national average), and they attended a single educational
center in Granada (Spain).

The prerequisites for participation were (i) no history of chronic illness and /or psy-
chopathology and (ii) typical or corrected sensory capacity. During recruitment, 5 of the
initial participants did not meet these requirements and were discarded, resulting in a final
sample of 50 preschoolers.

The active control group (N = 25) consisted of 13 boys and 12 girls (M age = 5.50 years;
SD age = 0.26), while the experimental group (N = 25) consisted of 12 boys and 13 girls
(M age = 5.46 years; SD age = 0.20). Participants were assigned to these groups individually
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and randomly, although the sex variable was blocked so that both groups were made up of
a similar number of boys and girls.

In this way, each boy and girl was assigned a number and was randomly assigned,
according to gender, to one of the control or experimental groups.

2.2. Instruments

The Behavior Assessment System for Children scale (BASC) [41,42] was used to assess
behavioral problems. For the research, the Teacher Rating Scale (TRS) was used. This
instrument includes 14 clinical scales, of which only the following were used: aggression
(13 items, e.g., “He hits other children”); hyperactivity (16 items, e.g., “He yells”); attention
problems (8 items, e.g., “He forgets things”); anxiety (7 items, e.g., “He gets very upset
when he loses something”); depression (11 items, e.g., “He is sad”). The items are answered
according to a Likert-type scale (from 0 = never to 3 = almost always). The internal
consistency indices of the instrument obtained in the present investigation are as follows:
aggressiveness o = 0.93; hyperactivity o = 0.93; attention problems o = 0.90; anxiety « = 0.67;
depression o = 0.85.

2.3. Procedure

Prior to the start of the research, the project was submitted to and approved by
the Bioethics Committee on Human Research of the University of Granada (Code:
2420/CEIH/2021), after its compliance with the Data Protection Act and the Code of
Ethics in Psychology.

Subsequently, all the early childhood education centers in the city of Granada (Spain)
were consulted to find out if the school management of each one of them was interested in
the training and application of the EFE-P program. From among all the interested centers,
a random selection of an educational center was made in order to control for possible
variables such as educational method, center philosophy, physical space, educational
activities, and demographic characteristics.

Both the center’s management and faculty gave their written consent to conduct the
research. After this, the family members and teachers involved were summoned to a
meeting in which both the objectives of the investigation and the procedure to be followed
were explained to them. At the end of the study, all the attending family members signed
a written consent for their sons and/or daughters to participate in the study. Those who
did not attend received an informative letter explaining all the points discussed at the
meeting and were asked to return it signed, if they agreed. Again, all gave written consent
to participate.

This study required the hiring of an evaluator and an early childhood education
teacher and involved three phases (see Figure 1): pre-intervention, intervention, and
post-intervention.

e  Pre-intervention phase

In this stage, the evaluator received training on the different behaviors to be observed
and evaluated and recorded the observed behaviors using a form (one for the classroom
and one for recess) (2 months). For this purpose, he conducted four-hour sessions, on
similar days and at similar times, for all participants, in order to ensure that both the
students in the experimental group and the active control group were observed under

similar conditions. Subsequently, according to the annotations collected, he completed the
BASC scale (2 weeks) [41].
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Post-intervention Evaluator
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Figure 1. Temporal distribution of the study phases.

At the same time, the early childhood education teacher received training on how
to properly apply the EFE-P program in the experimental group (2 months). The EFE-P
program (i) has been designed for students aged 5 to 6 years old, with the aim of improving
their executive functions using a game-based approach, so that participants learn while
having fun; (ii) not only involves cognitive activities, but also behavioral and emotional
activities, related to the warm aspects of executive functions; (iii) consists of three units
(inhibitory control, working memory, and cognitive flexibility), with each unit involving
7 sessions, with increasing difficulty; and (iv) therefore includes 21 sessions, with an
approximate duration of 30 min, which are carried out twice a week.

The activities included in the EFE-P are linked to the transfer of executive functions
to everyday life situations and share a common basis: to pose a hypothetical situation of
interaction between peers where a deficit in one of the functions that it enhances is reflected,
the basis on which different types of sessions are organized. Some sessions begin with an
activity in which the teacher tells a fantasy story centered on two characters, Carla and
Pepe, two friends who have trouble thinking before they act. For example, Carla pushes
Pepe because she wants to be first in line and Pepe hits Carla.

Subsequently, questions are asked about how they would act in a similar situation
and what the characters should have done to solve the problem in a more positive way.
Other sessions begin with popularly known traditional stories, modifying the roles of
the characters in order to increase cognitive flexibility. For example, the teacher tells a
transformed version of the three little pigs, where the good guy is the wolf and the bad
guys are the three little pigs.

The EFE-P also includes plastic, motor, auditory, and visual activities. For example,
(i) students are asked to draw a picture and when the teacher blows the whistle they switch
with their partner on the right and continue drawing their partner’s picture, or (ii) the
teacher makes the sound of different animals, and the students must repeat them in the
same order.

The contract teacher was also the one who implemented the regular curriculum
activities in the active control group (e.g., construction games, stories, drawings). However,
to ensure an unbiased performance, a double-blind method was applied, whereby both she
and the evaluator were not informed of the research objectives.
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e  Post-intervention phase

Here, the evaluator repeated the observation period (2 months), both in the classroom
and on the playground, and then completed the BASC scale again [41].

2.4. Statistical Design and Analysis

In accordance with the objectives of the study, an individual randomized trial experi-
mental design was applied, with two groups (experimental and active control) and two
evaluation times (pre-intervention and post-intervention).

The analyses performed were of two types. First, descriptive analyses were carried out
(basically, means and standard deviations) of the variables considered. Second, given the
sample size (relatively small) and especially the design (repeated measures), a Generalized
Linear Mixed Model (GLMM) analysis with logit link function and Poisson distribution
with a random intercept for each participant was used to compare the two groups in
pre and post measurements. The reasons for using the GLMM were numerous: (i) it
allows extending the classical linear fixed effects model by including random effects for
the analysis of data with possibly non-normal distributions and (ii) it makes it possible to
model the structure of errors in data from longitudinal measurements [43]. Third, the effect
size of the differences between the experimental and active control groups was calculated.
Considering that there was no normal distribution of the data for the different variables,
a nonparametric test of difference in means (Mann-Whitney U) was performed to obtain
the effect size of the intervention, using the resulting data to calculate Cohen’s d. Large
(d > 0.80), medium (0.50 < d < 0.79), and small (0.20 < d < 0.49) effects are estimated [44].

All analyses were conducted using SPSS 24 (IBM Statistics, 2016, Armonk, NY, USA:
IBM Corp).

3. Results
3.1. Descriptive Analysis

The results of the descriptive analyses corresponding to the variables of the partici-
pants’ behavioral problems, grouped according to the type of group and time of observation,
are shown in Table 1. In both groups (intervention and active control), the mean scores
obtained were lower at time 2 (post-intervention) compared to time 1 (pre-intervention).

Table 1. Descriptive data of behavioral problems by groups and times.

Moment/Phase/Time of Observation

. . Time 2
Time 1 (Pre-Intervention) (Post-Intervention)

Groups and Problems M (SD) Min. Max. M (SD) Min. Max.
Group 1 (Experimental)

Aggressiveness 0.48(0.07) 0.00 175 0.09(0.02) 0.00 0.58

Hyperactivity 0.58(0.07) 0.00 220 0.14(0.03) 0.00 0.70

Attention problems 0.72 (0.06) 0.00 157 0.14(0.02) 0.00 0.71

Anxiety 0.47 (0.05) 0.00 129 0.03(0.01) 0.00 0.29

Depression 0.25(0.03) 0.00 0.82 0.06(0.01) 0.00 045
Group 2 (Active control)

Aggressiveness 0.79 (0.07) 0.08 1.83 0.67(0.06) 0.00 1.75

Hyperactivity 0.76 (0.09) 0.00 220 0.70(0.08) 0.00 2.10

Attention problems 1.10 (0.09) 0.00 243 093(0.08) 0.00 2.00

Anxiety 0.54 (0.05) 0.00 143 046(0.04) 0.00 1.29

Depression 0.60 (0.05) 0.00 1.64 049(0.04) 0.00 1.36

Note: M = mean; SD = standard deviation.
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3.2. GLMM Analysis

Considering that the main objective of the research was to analyze whether the im-
provement of executive functions through the EFE-P program leads to a distance transfer
effect in the reduction in conduct problems, analyses were carried out for two groups
(experimental and active control) and two evaluation moments (pre-intervention and
post-intervention). The objective was to analyze whether in the post-intervention phase
the students who participated in the EFE-P program obtained lower scores in behavior
problems than their peers who participated in the standard curricular program. In this
way, it would be demonstrated that training in executive functions produces a reduction in
behavioral problems through transfer.

The results of the analysis of this model show statistically significant differences in the
five behavioral problem variables, both in relation to the type of group and at the time of
observation (Time), as well as in terms of the Group x Time interaction.

In this sense, the results are as follows: aggressiveness, Group (F(1,196) = 27.56,
p <0.001), Time (F(1,196) = 229.07, p < 0.001), and Group x Time (F(1,196) = 91.30, p < 0.001);
hyperactivity, Group (F(1196) = 12.97, p < 0.001), Time (F(1,196) = 165.14, p < 0.001), and
Group x Time (F(1,196) = 64.38, p < 0.001); attention problems Group (F(1,196) = 29.14,
p <0.001), Time (F(1,196) = 170.46, p < 0.001), and Group x Time (F(1,196) = 63.51, p < 0.001);
anxiety, Group (F(1,196) = 35.27, p < 0.001), Time (F(1,196) = 268.85, p < 0.001), and Group
x Time (F(1,196) = 109.59, p < 0.001); depression, Group (F(1,196) = 37.32, p < 0.001), Time
(F(1,196) = 152.38, p < 0.001), and Group x Time (F(1,196) = 40.25, p < 0.001).

The results of the analysis of the difference in means according to the type of group
(experimental and active control) and the time of observation (Time 1 and Time 2) are
shown in Table 2.

Table 2. Pairwise contrast of the Group-Time interaction, using the means estimated by the model on
the program variables.

IC 95%
Es(tlz)n;;lte t p-Value. L. Lower L. Superior

Aggressiveness

Group 1-Group 2 —5.46 (0.35) —5.28 <0.001 —-7.50 —3.43

Time 1-Time 2 2.62 (0.27) 9.77 <0.001 2.09 3.15
Hyperactivity

Group 1-Group 2 —3.20 (0.87) —3.66 <0.001 —4.92 —1.48

Time 1-Time 2 2.15(0.25) 8.54 <0.001 1.66 2.65
Attention problems

Group 1-Group 2 —4.05 (0.64) —6.29 <0.001 —5.32 —2.78

Time 1-Time 2 2.54 (0.22) 11.42 <0.001 2.10 2.98
Anxiety

Group 1-Group 2 —2.23(0.33) —6.79 <0.001 —2.88 —1.59

Time 1-Time 2 1.52 (0.10) 14.45 <0.001 1.31 1.72
Depression

Group 1-Group 2 —4.02 (0.68) —5.94 <0.001 —5.35 —2.69

Time 1-Time 2 1.45(0.14) 1.36 <0.001 1.18 1.73

Note: SD = standard deviation; CI = confidence intervals; L = limit; Group 1 = intervention; Group 2 = active
control; Time 1 = pre-intervention; Time 2 = post-intervention.

The results presented in Table 2 reveal that the differences in the five behavioral
problem variables studied depend on the group analyzed. Participants in the active
control group showed significantly higher scores than the experimental group on these five
variables. Effect sizes were large on all of them: aggressiveness (d = 1.25); hyperactivity
(d = 0.77); attention deficit (4 = 1.12); anxiety (d = 0.82); and depression (d = 1.51).
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In contrast, the differences in the five behavioral problem variables do not seem to
depend on the timing/phase of the intervention, as regardless of the group, participants
obtain higher scores in the pre-intervention phase (Time 1) versus the post-intervention
phase (Time 2).

4. Discussion

The aim of the present research was to analyze whether the improvement of executive
functions in early childhood education, through an intervention program that included
activities contextualized in real situations, could be transferred in a distant way to the
reduction in behavioral problems of the participants.

Although the participants’ executive functions were not evaluated and it is not possible
to verify directly whether the changes in behavioral problems are associated with the
changes that the participants obtain from the intervention in executive functions, due to
the intervention program, the results obtained confirm the hypothesis proposed, since all
the participating students, especially and significantly those in the experimental group,
reduced their behavioral problems in the post-intervention phase.

The fact that all students show signs of a decrease in these problems could be explained
in part by the fact that preschoolers are in the midst of cognitive and social development.
Moreover, because the objective of the school at this educational stage focuses on enhancing
social development and the teaching of coexistence rules, this could have resulted in a
decrease in student behavior problems [45].

However, students in the experimental group, after their participation in the inter-
vention program, are less hostile, show less physical and verbal aggressiveness, are less
hyperactive, reflect before acting, obtain lower scores in depression and anxiety, are less
distracted, and are able to spend more time concentrating, compared to their peers in the
active control group.

Therefore, the proven efficacy of the EFE-P program to increase executive func-
tions [33], whose deficit has been linked in some studies [30,46] with behavioral problems
in preschoolers, is transferred in a distant way, evidencing a clear decrease in these.

Our results are consistent with those obtained in other research in which intervention
to optimize executive functions also improved other areas of behavior, generating a distant
transfer in areas such as academic and behavioral skills [6], peer inclusion, and students’
ability to get along and be kind and helpful to each other [5]. What is interesting about these
investigations is that they share with the present research the fact that the intervention
programs are applied in the context of the classroom, in regular classes with regular
teachers. In addition, they include activities in which executive functions play a relevant
role in successfully coping with the demands of daily life in childhood contexts. In other
words, the common denominator is the investigation of the efficacy of interventions in the
“real world”, the very context where executive functions are to be applied and must show
their usefulness.

Our results, on the contrary, differ significantly from those mentioned in various
investigations included in several meta-analyses [35,36]. An analysis of these research
designs reveals that, although the intervention programs included executive function
training and some activities, these did not turn out to be typical of daily life. In other words,
these investigations used activities that were decontextualized from the real world. For
example, the night-day task, which, despite being aimed at improving inhibitory control
and cognitive flexibility, is not in any way an executive task used in the day-to-day life of
preschoolers and, consequently, is complicated and difficult to generalize to the real world.

The results of the present study, although certainly significant, are not without some
limitations. In the first place, the participants’ executive functions were not assessed
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before and after the intervention, to ensure more clearly that the changes produced by the
participation in the EFE-P program in behavioral problems were due to the improvement in
executive functions. To verify this effect, a multivariate design including executive functions
in addition to conduct problems should have been used. Secondly, its generalization to other
contexts is complex and difficult, since the research was conducted in a single educational
center, with preschoolers aged 5-6 years. Therefore, it would be interesting in the future to
replicate the study in other contexts, as well as to extend the number of participant and
the age range analyzed. Thirdly, the observation and evaluation of student behavior were
carried out by a single person in each case, using a single evaluation instrument. Therefore,
in future research, it would be interesting to consolidate the information collected by
including inter-observer evaluation and multiple methods of evaluation, for example,
family members or teachers. Finally, it would also be interesting to analyze the long-
term impact of the program and to include other variables that could act as mediators
between cognitive development and behavioral problems, such as, for example, the parents’
educational styles.

The findings of the present research have therefore contributed substantially to (i) ex-
panding the existing knowledge on the role of executive function training in the reduction
in school-related behavioral problems (e.g., aggression, attention deficit, depression) and
(ii) emphasizing the importance of daily activities in this training and its subsequent
influence on the reduction in the aforementioned problems.

From these findings, it is possible to derive some implications for both research and
practice. In relation to research, it seems promising to use experimental designs for repeated
data, and to model these statistically using GLMM, in order to increase the drawing of
causal inferences as much as possible. In relation to practice, everything points to the need
for interventions to improve executive functions to include, as a requirement, the inclusion
of contextualized activities in real situations, as they significantly facilitate distant transfer.
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