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Social and Emotional Learning (SEL) programs aim to enhance children’s socio-
emotional competencies. While research has highlighted the positive socio-emotional
outcomes of SEL programs, their transfer effects on executive functions remain
unclear. This pilot cluster-randomized controlled trial explored the impact of a SEL
program — The Intergalactic World — on executive functions in a cohort of first to
fourth-graders. Participants were randomly assigned to either an intervention group
(n = 60; 26 girls; M,ge = 94.95 months, SD = 15.53), which participated in the SEL
program, or to a waiting list control group (n = 36; 19 girls; M, = 111.62 months,
SD = 6.80). The SEL program comprised eight sessions conducted in a school
setting to enhance socio-emotional development through breathing exercises,
relaxation techniques, guided imagery, and cognitive-behavioral strategies. Executive
functions were assessed for both groups using a standardized questionnaire, with
evaluation conducted before and after the program implementation by teachers
and caregivers. Pre- and post-intervention assessments revealed no significant
changes in executive function scores based on teacher ratings across groups. In
contrast, caregiver ratings of executive functions showed a significant interaction
effect between time and group, with the intervention group exhibiting a positive
change over time compared to the control group. Results yield valuable insights
into the potential benefits of SEL interventions concerning elementary school
students’ executive functions.

KEYWORDS

social and emotional learning program, elementary school, socio-emotional
competencies, executive functions, pilot study

1 Introduction

Social and emotional competencies play a critical role in promoting positive life outcomes,
encouraging prosocial behaviors, and reducing behavioral issues (Kankaras and Suarez-
Alvarez, 2019; Singh and Duraiappah, 2020). The Collaborative for Academic, Social, and
Emotional Learning (2012) defines Social-Emotional Learning (SEL) as “the processes
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through which children and adults acquire and effectively apply the
knowledge, attitudes, and skills necessary to understand and manage
emotions, set and achieve positive goals, feel and show empathy for
others, establish and maintain positive relationships, and make
responsible decisions” (p. 9). These competencies are crucial not only
for academic success but also for overall well-being (Hassani, 2024).

Research has extensively analyzed the development of social and
emotional skills within school contexts, showing that these particular
skills can be intentionally taught, modeled, and practiced through
structured interventions, positively affecting student behavior and
academic performance (Cipriano et al., 2023; Weissberg, 2019). The
effectiveness of SEL interventions can vary significantly depending on
several contextual and implementation factors. These include the age
of the students, with evidence suggesting that effects are generally
stronger in younger children (Taylor et al., 2017), as well as the
duration of the intervention, its cultural appropriateness, and the
involvement and training of teachers (Fernandez-Martin et al., 2021;
Mahoney et al., 2021).

Systemic approaches to SEL stand out for their sustainability and
wide-ranging impact. According to Mahoney et al. (2021), integrating
SEL into educational policies and teacher training ensures lasting
benefits, such as improved academic performance and emotional
regulation in diverse student populations. These systemic efforts seek
to position SEL programs as a core element of education, preparing
students to navigate the complexities of academic and social challenges
effectively (Zhang and Ma, 2023).

Although SEL programs are widely endorsed for promoting
student well-being, evidence regarding their effectiveness remains
mixed. Meta-analyses have shown that students who participated in
SEL programs demonstrated significant improvements in emotional
well-being, reduced stress levels, and enhanced academic performance
compared to their non-participating peers (Durlak et al., 2022; Taylor
etal., 2017). However, some studies frequently encounter challenges
related to implementation fidelity and the consideration of contextual
factors such as culture and school climate. Klingbeil et al. (2017)
highlight the scarcity of studies assessing implementation fidelity in
mindfulness-based interventions (i.e., a subtype of SEL program
according to some authors Klingbeil et al., 2017; Lawlor, 2016), which
undermines the validity of findings and complicates efforts to
This
methodological limitation is also observed in executive functions

determine their influence on program effectiveness.
(EFs) research, which are increasingly recognized as crucial for
socioemotional development. Similar to SEL programs, studies on EFs
often overlook contextual variables that may significantly influence
outcomes. For instance, Lewis et al. (2009) emphasize that measures
of EFs and social cognition do not always translate appropriately
across cultures. This absence of fidelity data, combined with the
impact of culture and contextual factors, limits conclusions regarding
the extent to which treatment integrity may moderate effectiveness.
The cultural adaptation of SEL programs has demonstrated their
applicability across diverse contexts. Interventions tailored to the
specific needs and values of local communities have been shown to
be more effective, emphasizing the importance of aligning SEL
approaches with the cultural and social characteristics of the target
groups (OECD, 2024). These adaptations promote the development
of core skills such as empathy, emotional regulation, and problem-
solving, which are essential for success in different contexts
(Cipriano et al., 2023; Domitrovich et al., 2017). In the Portuguese
context, empirical research on SEL is gradually emerging (Antunes
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et al., 2022; Antunes et al., 2023; Cristovao et al., 2017). Howevet,
the limited number of studies and the variability in reported
outcomes suggest that broad generalizations should be made with
caution. Recent findings indicate that the effectiveness of SEL
interventions in Portugal may be shaped by several contextual
factors, including educator training and regional disparities. Moreira
etal. (2010) highlighted the need to consider such variables in future
research, given their potential role as mediators of program
outcomes. Moreover, cultural norms regarding emotional
expression, disciplinary practices, and teacher-student relationships
are key moderators of program impact. These considerations
underscore the importance of culturally responsive implementation
strategies that account for the sociocultural specificities of
educational settings to ensure the relevance and effectiveness of
SEL initiatives.

The COVID-19 pandemic has heightened the visibility and
urgency of SEL programs, particularly in addressing increased socio-
emotional difficulties, mental health disparities, and educational
inequities among students (Office of the Surgeon General, 2021). In
this context, SEL has emerged as a key strategy for promoting
resilience and supporting student adjustment to the complex demands
of the post-pandemic educational landscape (Grazzani et al., 2022;
Raimundo et al., 2024).

In exploring the mechanisms that support socio-emotional
development, EFs emerge as a critical domain (Riggs et al., 2006),
which represent higher-order cognitive processes essential for self-
regulation, goal-directed behavior, and adaptive functioning.
Although EFs lack a universally agreed-upon definition due to its
complex and multidimensional nature, it generally encompasses
attentional control, cognitive flexibility, planning, goal setting,
inhibition, and self-regulation (Anderson et al., 2002; Jurado and
Rosselli, 2007; Miyake et al, 2000). These functions develop
progressively throughout childhood and adolescence, supporting a
child’s ability to manage thoughts, emotions, and behaviors (Anderson
etal., 2002).

Riggs et al. (2006) emphasize that EFs, for instance impulse
control and problem-solving, are closely linked to social-emotional
competencies. Indeed, research has shown that deficits in EFs can
contribute to internalizing problems and increased stress reactivity
(Thompson et al., 2019), potentially impairing children’s ability to
engage effectively with their environment and resulting in social
difficulties (Clark et al., 2002). Specifically, children with lower EFs
scores often exhibit poorer social-emotional skills and encounter
more significant behavioral challenges than their peers with higher
EFs scores (Dias et al., 2017; Riggs et al., 2004).

The relationship between SEL and EFs is dynamic and
multifaceted. Neuroimaging and behavioral studies suggest that
emotional regulation and EFs may be interrelated, as they rely on
partially overlapping neural systems involved in cognitive control
(Sudikoff et al., 2015). SEL interventions targeting emotional and
attentional processes could also influence components of EFs (Zelazo
and Lyons, 2012). However, the current evidence remains largely
correlational, and direct causal links are not yet well established.

Some SEL programs, particularly those that include explicit
components such as self-monitoring, planning, and reflective
practices, have been shown to support the development of EFs
(Diamond and Lee, 2011). This suggests the need to distinguish
between the broader socio-emotional benefits of SEL (e.g., increased
empathy, prosocial behavior, and school engagement) and its more
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specific cognitive outcomes, particularly in relation to
executive functioning.

Within this context, mindfulness-based SEL interventions have
received growing attention for their potential to enhance EFs.
Emerging evidence indicates that when well-structured and
developmentally appropriate, these interventions can foster
improvements in core EFs, including attentional control and cognitive
flexibility, especially among children with lower baseline EFs skills
(Diamond and Lee, 2011). For instance, Flook et al. (2010) found
positive effects of mindfulness-based practices on EFs outcomes in
children.

intervention, Ritter and Alvarez (2020) reported significant

school-aged Similarly, after a mindfulness-based
improvements in inhibition, working memory, and cognitive flexibility
among elementary students. In addition, Crooks et al. (2020)
evaluated the MindUP program, a mindfulness-based SEL
intervention, and observed reductions in behavioral symptoms,
internalizing and externalizing behavior problems, EFs deficits, and
increases in adaptive skills. Thierry et al. (2016) also found that
preschool children participating in MindUP showed gains in teacher-
reported EFs-related behaviors, particularly in working memory,

planning, and organizing.

1.1 Present study

Although previous research has consistently demonstrated the
positive effects of SEL programs on socio-emotional skills, their
potential to influence cognitive domains, such as EFs, remains
understood. While mindfulness-based interventions have shown
positive outcomes on EFs, their classification as a subset of SEL
programs is debated. Mindfulness interventions emphasize enhancing
self-awareness and attentional regulation “from the inside out,
focusing on internal experiences such as thoughts and emotions. In
contrast, SEL interventions aim to foster emotional regulation and
skill development “from the outside in’, targeting improved academic
performance and reduced risk behaviors (Semple et al., 2017). This
nuanced distinction raises the possibility that the mechanisms of
influence on EFs may differ between these intervention types.

Adding to this complexity is the scarcity of research on SEL
interventions’ impacts in culturally specific contexts. While the
efficacy and effectiveness of SEL programs have been predominantly
studied in Anglo-Saxon countries, limited research has been
conducted in other regions (Fernandez-Martin et al, 2021).
Addressing this gap is crucial for developing evidence-based programs
that account for the unique needs of diverse student populations.
Tailored interventions offer an opportunity to understand the
interplay between SEL and EFs in contexts that remain underexplored
in the literature.

This pilot cluster randomized controlled trial explored the effects
of a SEL intervention on first to fourth-grader students, focusing on
the transfer effects on EFs in a Southern European country context —
Portugal. Based on the reviewed literature, we proposed the following
hypothesis: Participation in a SEL program will significantly improve
children’s EFs, as assessed by caregiver and parents’ ratings, compared
to a control group. This pilot study is also innovative in exploring the
transfer effects of SEL on EFs because it emphasized the importance
of ecologically valid assessment methods, such as ratings provided by
caregiver and teacher ratings.
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Effective EFs assessment is critical for understanding their
influence on academic and socio-emotional outcomes. While
performance-based assessments—conducted in structured settings—
offer insights into EFs skills, they often fail to reflect how these skills
are applied in real-life contexts. Thus, ecologically valid measures,
such as questionnaires and behavioral ratings, have gained prominence
for their ability to capture EFs functioning in daily environments from
the perspectives of parents, teachers, or other observers (Silver, 2014;
Toplak et al, 2013). These measures are especially relevant for
children, as EFs-related behaviors and challenges can vary significantly
between contexts like home and school. Questionnaires help identify
EFs deficits that standardized testing might overlook, providing a
more comprehensive understanding of EFs, especially in populations
such as children with neurodevelopmental disorders, where EFs
difficulties are often context-dependent (Soriano-Ferrer et al., 2014;
Tan et al., 2018).

By addressing these gaps, this pilot study aimed to contribute to
our understanding of how SEL interventions contribute to developing
socio-emotional and EFs skills in a less-studied cultural context. These
findings can inform the design of integrated educational programs
that promote socio-emotional and cognitive development, holding the
potential to inform the design of integrated educational programs that
children’s socio-emotional and

holistically ~ support

cognitive development.

2 Methods
2.1 Participants

A cluster randomized controlled trial design was employed, with
convenience sampling based on the school’s accessibility and
willingness to participate in the study. Ninety-six children (45 girls, 51
boys; M, = 101.20, SD = 15.26) from one private school in the Porto
Metropolitan Area, Portugal, participated in this study. Participants
were st to 4th graders, distributed as follows: 1st grade — 23 students
(one class), 2nd grade — 21 students (one class), 3rd grade - 19
students (one class), and 4th grade - 33 students (two classes). Class
sizes ranged from 16 to 23 students, with an average of 19.2 students
per class (SD = 2.86). According to school reports, the majority of
children were typically developing native speakers of European
Portuguese. However, one student in 2nd grade, one in 3rd grade, and
three in 4th grade presented specific educational needs and required
selective and additional measures at school.

Participants were recruited by the psychologists who delivered the
intervention program in their host school. Classes were randomly
assigned to either the intervention group or the waiting list control
group. Randomization was performed using Microsoft Excel by
generating random numbers, ensuring an unbiased allocation in a
simple and transparent manner. The intervention group consisted of
60 students (26 girls; M, = 94.95 months, SD = 15.53), who received
the SEL program. The waiting list control group included 36 students
(19 girls; M, =111.62 months, SD =6.80). The
performance of students in the two main subjects, namely

academic

Mathematics and Language, was comparable between the control and
intervention groups, with minor differences in the percentage of
students achieving the highest classification (“Excellent”) 55.56% vs.
47.46% in Mathematics and 54.24% vs. 47.22% in Language,
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respectively. The demographic characteristics of the sample are
presented in Table 1.

2.2 Socio-emotional learning program: The
Intergalactic World

The Intergalactic World was developed to address the increasing
need for SEL interventions for elementary and secondary school
children in Portugal (Antunes et al., 2022, 2023). This program aligns
with evidence supporting cognitive-behavioral interventions as
effective in promoting social-emotional competencies, particularly
self-control (Smith et al., 2019). This universal program consisted of
eight sessions aimed at enhancing self-regulation, self-control, and
attentional focus. Grounded in existing literature (e.g., Sanders, 2008;
Webster-Stratton, 2016), the program combines psychoeducational
methods with play-based therapeutic approaches to foster a supportive
learning environment. The program included relaxation exercises
along with cognitive-behavioral training (e.g., Black and Fernando,
2014; Ferraioli and Harris, 2013; Huguet et al., 2017; Raveepatarakul
etal,, 2014; Vickery and Dorjee, 2016).

Previous studies have demonstrated that this program benefits
younger (8-9 years) and older (10-12 years) children, with reductions
in psychopathological symptoms, such as anxiety, depression, and
stress, as well as enhancements in socio-emotional skills from pretest
to posttest (Antunes et al., 2022, 2023). Follow-up assessments also
confirm the lasting benefits (Antunes et al., 2022, 2023). Details of the
intervention program, including session-by-session content, are
provided in Table 2.

2.3 Measure

The BRIEF (Behavior Rating Inventory of Executive Function) is
a questionnaire designed for parents and teachers to evaluate EFs
related behaviors in both home and school environments (Gioia et al.,
2000). Each version of the questionnaire consists of 86 items divided
into eight clinical subscales that encompass essential aspects of EFs:
inhibition, shifting, emotional control, initiation, working memory,

TABLE 1 Demographic characteristics of students by group.

Variable SEL Control
Participants (1) ‘ 60 ‘ 36
Age (months)
M 94.95 111.62
SD 15.53 6.80
Gender
Boys 34 17
Girls 26 19
Education level
1st grade (n) 23 -
2nd grade (n) 21 -
3rd grade (n) - 19
4th grade (n) 16 17

Frontiers in Psychology

10.3389/fpsyg.2025.1554001

planning/organization, organization of materials, and monitoring. The
obtained scores facilitate the calculation of an overall score known as
the Global Executive Composite (GEC).

For the current analysis, only raw scores on the GEC were
computed and analyzed. According to the BRIEF manual, higher GEC
scores indicate greater difficulties in executive functioning, whereas
lower scores reflect fewer observed difficulties. It is also important to
note that the BRIEF does not assess the developmental progression of
EFs across ages but identifies difficulties or impairments in EFs relative
to developmental expectations. The instrument is sensitive to clinically
relevant changes over time (e.g., following intervention or in response
to contextual changes), but it is not designed to measure age-related
cognitive maturation per se. Internal consistency ranged from 0.80 to
0.98 (Cronbach’s a), and test-retest reliability ranged from 0.76 to
0.88. A European Portuguese translation was used for this study
(Barbosa et al., 2011). The primary focus was on the overall executive
functioning scale, specifically, the GEC scores derived from parent
and teacher reports.

2.4 Blinding

Participants, teachers, and parents were blinded to the study’s
hypothesis. However, the participants and teachers in the intervention
group were aware of the general content of the sessions.

2.5 Procedure

The intervention program was conducted in a group format (by
class) over eight weekly sessions during the second and third terms of
the academic year. Each session lasted 60 min and was facilitated
within the school setting by two trained psychologists.

Both intervention and control groups were assessed at two time
points: pre-intervention (Time 1, T1) and post-intervention (Time 2,
T2). The T1 assessments were conducted between January and
February 2024, while the post-intervention assessments (T2) took
place in May 2024. Caregivers and teachers were asked to complete the
BRIEEF (i.e., the standardized questionnaire for assessing EFs) at T1 and
T2, providing a comprehensive evaluation of potential changes in EFs
across time. Treatment fidelity was maintained at 100% across all
groups. When the session could not be completed within the allocated
time, the remaining content was addressed in the following session.

Participants were recruited in accordance with the ethical
standards of the European Union Agency for Fundamental Rights and
the Declaration of Helsinki (World Medical Association). The Ethics
Committee granted ethical approval for the study at the first author’s
institution. Informed consent was obtained from the legal guardians
of participating children, and child assent was also ensured.

3 Results

A 2 (Group: Intervention vs. Control) x 2 (Time: Pre-intervention
vs. Post-intervention) repeated measures ANCOVA was conducted to
examine changes in EFs over time, based on ratings from teachers and
caregivers while controlling for participants’ age as a covariate (cf.
Tables 3, 4).
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TABLE 2 The intergalactic world: aims, activities, and key contents for each session.

Key contents

Session SEL domains Activities

number

1 Self-knowledge Welcome
Self-management Guidelines

Social consciousness Introduce group leaders

Interpersonal relationship Relaxation activity

‘My Intergalactic Passport’

‘My Superpowers’: Discovering my inner Superhero

‘My Superpowers’ (Super Adventure)

Relaxation dynamics using deep breathing and music
Reflection on personal characteristics, behaviors, and
feelings

Discover and share personal potential

2 Self-management ‘An Intergalactic Day’
Social consciousness

Interpersonal relationship

‘School in the Galaxy of Behavior’
‘My Superpowers’ (Super Creativity)

Reflection on daily vs. ideal routines (school/home)
Sharing of interests via drawing/free writing

Mime exercise and reflection in small groups

3 Self-knowledge
Self-management “The Intergalactic Mirror’
Social consciousness

Responsible decision-making

“The Theater of Intergalactic Emotions’

My Superpowers’ (Super Energy)

Reflection on emotions using images of 4 basic emotions
(happiness, sadness, fear, anger)
Group exercises: face-to-face ‘mirroring’ of movements,

incorporating music, rhythm, and speed

4 Self-knowledge ‘Intergalactic Relaxation’
Self-management

Social consciousness
Interpersonal relationship

Responsible decision-making

‘An Apple at the Intergalactic World’
‘My Superpowers’ (Super Attention)

Relaxation through imagery and dramatization (e.g.,
astronaut movement)
Emotional exploration using the five senses (e.g.,

experiencing an apple for the first time’)

5 Self-knowledge
Self-management “The Party in Space’
Social consciousness
Interpersonal relationship naming creatively
Responsible decision-making

Attentional focus

‘Discover Intergalactic Objects’

‘My Superpowers’: Imagining new superpowers,

Attention games like ‘find lost objects’ in the ‘galaxy of
feelings and behaviors’
Pair exercise to create a party theme (e.g., dance, game, or

theater) and culminate in a large group ‘party’

6 Self-knowledge “The Intergalactic School

Self-management ‘A House on Mars’
Social consciousness

Interpersonal relationship Happiness)
Responsible decision-making

Attentional focus

‘My Superpowers’ (Super Ideas and Super

Reflection on school and friendships through role-play
Group creation of ‘ideal school and home’ via role-plays,

drawings, dramatizations, and creative writing

7 Self-knowledge
Self-management

Social consciousness
Interpersonal relationship Protection)

Responsible decision-making

‘A Statue in the Intergalactic Galaxy’
‘A Toast to the Intergalactic Union’

‘My Superpowers’ (Super Strength and Super

Balance games in pairs (e.g., statue, ‘no smiling’ challenge)
Imagery exercise imagining ‘your own planet’ with detailed
sensory descriptions

Collaborative addition of each ‘planet’ to a ‘galaxy of

feelings and behaviors’ with distinct roles

8 Self-knowledge

Self-management

‘Intergalactic Friendship’
‘Emotions in Space’
Social consciousness

Interpersonal relationship superpowers

‘My Superpowers’: Create and name new

‘Intergalactic Program Diploma’ ceremony

Draw and reflect on an ‘intergalactic friend’ with pair and
group sharing on associated characteristics
Emotional expression and movement through role-play and

freeze exercises

For the teacher ratings, the ANCOVA results indicated a
non-significant effect of time F(1, 90) = 0.245, p = 0.622, n*, = 0.003,
suggesting no statistically significant overall change in EFs scores
from pre-intervention to post-intervention across both groups. The
main effect of age was not significant, F(1, 90) = 0.706, p = 0.403,
1% = 0.008, and the time X age interaction was also not significant,
F(1,90) = 0.450, p = 0.504, 1% = 0.005. The interaction between time
and group was not significant either, F(1, 90) = 0.015, p = 0.904,
1% < 0.001, indicating that the pattern of change in EFs scores over
time was similar for both the intervention and control groups.

Frontiers in Psychology

Therefore, according to teacher ratings, there is no evidence that the
intervention produced a differential effect compared to the
control group.

For caregivers, the analysis revealed no significant main effect of
time, F(1, 91) = 0.374, p = 0.542, 1), = 0.004, suggesting that, overall,
EFs scores did not significantly change from pre- to post-intervention
across groups after controlling for age. However, a significant time x
group interaction was found, F(1, 91) = 10.996, p = 0.001, %, = 0.108,
which indicates that the two groups followed significantly different
trajectories over time. Specifically, only the intervention group showed
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TABLE 3 Descriptive statistics for executive function scores by group
(Intervention vs. Control) — teacher and caregiver ratings.

Group Time point  Measure M SD
Pre-
Teacher rating 110.92 22.70
intervention
Intervention Caregiver rating 137.93 23.22
group Post-
Teacher rating 109.98 24.61
intervention
Caregiver rating 123.60 22.72
Pre-
Teacher rating 100.28 16.04
intervention
Waiting list Caregiver rating 112.79 21.72
control group Post-
Teacher rating 97.23 13.11
intervention
Caregiver rating 117.03 16.81

TABLE 4 Repeated-measures ANCOVA results for executive function
scores rated by teachers and caregivers in a 2 X 2 mixed design
(Time x Group), with age as a covariate.

df F p %

Teacher ratings 1,90

Time 1,90 0.25 0.62 0.003
Time x Group 1,90 0.02 0.90 <0.001
Age (covariate) 1,90 0.71 0.40 0.008
Time x Age 1,90 0.45 0.50 0.005
Caregiver ratings

Time 1,91 0.37 0.54 0.004
Time x Group 1,91 11.00 0.001 0.108
Age (covariate) 1,91 1.05 0.31 0.011
Time x Age 1,91 0.81 0.37 0.009

1’°p, partial eta squared. Group refers to intervention vs. control condition. Time refers to the
two measurement points: pre-intervention and post-intervention. Ratings are based on
BRIEF - Global Executive Composite scores.

a reduction in EFs scores from pre- to post-intervention, suggesting
improved executive functioning, whereas the control group remained
relatively stable. The main effect of age was not significant, F(1,
91) = 1.046, p = 0.309, n% = 0.011, and the interaction between time
and age was also non-significant, F(1, 91) =0.807, p =0.371,
1% = 0.009, indicating that age was neither associated with EFs scores
overall nor did it influence changes in EFs scores over time.

4 Discussion

Although evidence-based SEL programs have shown potential
for promoting social-emotional and cognitive skills, critical gaps
remain in the literature, particularly regarding their impact on
EFs. While mindfulness-based interventions have demonstrated
positive outcomes on EFs, the classification of these interventions
as a subset of SEL programs is debated. Furthermore, the
generalization of these results is often limited by contextual and
cultural differences, highlighting the need for studies to explore
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their adaptability and effectiveness in diverse contexts and
populations. This pilot study examined the effects of an SEL
program, The Intergalactic World, on the development of EFs in
elementary school children. Using a cluster-randomized
controlled trial design, 96 students from 1st to 4th grade were
assigned to intervention and control groups. The SEL program
included eight sessions promoting self-regulation and emotional
control skills. The results revealed a significant interaction effect
between time and group for caregiver ratings of EFs, suggesting
that children in the intervention group showed greater progress
in EFs compared to those in the control group. However, these
significant effects were not observed in teacher ratings, which did
not align with the anticipated results.

Caregivers’ ratings of EFs in the present study align with previous
studies demonstrating the potential of SEL programs to enhance
children’s cognitive and emotional development (Durlak et al., 2011;
Taylor et al., 2017). Thus, compared to the control group, the unique
trajectory observed in the intervention group underscores the idea
that structured SEL programs can effectively support socio-emotional
development and transfer to cognitive skills such as EFs. These
findings emphasize the potential for integrating SEL programs into
school curricula to address broader developmental needs beyond
academic performance.

From a sociocultural perspective, particularly Vygotsky’s
theoretical framework (Vygotsky, 1962), the observed improvements
in EFs among children in the intervention group can be interpreted as
the result of mediated learning processes within structured social
contexts. Vygotsky emphasized that higher-order cognitive functions,
such as self-regulation, emerge first through social interaction and are
then internalized. SEL programs like The Intergalactic World, which
employ guided activities, function as cultural tools that scaffold the
development of these regulatory capacities. Through repeated,
supported engagement in these practices, children may gradually
internalize executive processes. This may also explain why caregivers,
who observe children across varied and dynamic environments,
reported significant gains in EFs.

In addition, research emphasizes the reciprocal relationship
between EFs and social-emotional skills. Functions such as self-
regulation, working memory, and cognitive flexibility are essential
for developing social-emotional skills, with children demonstrating
stronger EFs skills typically exhibiting better emotional and
behavioral regulation. SEL programs incorporating EFs
development have been shown to improve social-emotional and
cognitive skills by helping children process social information,
make decisions, and resolve conflicts more effectively. This
integrated approach highlights the importance of addressing both
EFs and social-emotional simultaneously, reinforcing the need for
educational strategies that promote the development of both
domains (O'Conner et al., 2017).

The lack of significant changes in EFs scores from teacher
evaluations highlights an important discrepancy. This difference likely
stems from contextual factors: caregivers observe children in varied
and less structured environments, allowing them to notice subtle
changes in emotional and self-regulation behaviors (Toplak et al.,
2013). In contrast, teachers operate in performance-focused classroom
settings, where the predominant focus on academic performance and
structured interactions may mask such changes (Cristovao et al., 2017;
Weissberg et al., 2015). Furthermore, although short-term SEL
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interventions may lead to initial improvements, longer programs or
those that target broader competencies such as problem-solving and
communication are more likely to generate stronger and longer-
lasting effects in classroom settings (Aber et al, 2003; Linares
et al., 2005).

Although the findings suggest that participation in The
Intergalactic World program significantly enhanced EFs among
Portuguese first- to fourth-grade students, with improvements
reflected in parent ratings for the intervention group compared to the
control group, several limitations of the study warrant consideration.
First, the short duration of the intervention (eight sessions) could
constrain the program’s impact. Research suggests that longer and
more comprehensive programs produce more substantial and
sustained changes, particularly within structured environments such
as classrooms (Aber et al., 2003; Linares et al., 2005).

Second, although the study included ecologically valid measures
of EFs, such as teacher and caregiver ratings, integrating performance-
based assessments, qualitative approaches (e.g., focus groups), and
self-report questionnaires for children could provide more nuanced
insights into the program’s effects. Self-report measures would allow
children to express their perceptions of their own EFs, offering an
additional insight that complements external evaluations by caregivers
and teachers.

A further limitation concerns the group allocation procedure.
Although a cluster-randomized design was employed, the
randomization process was constrained by logistical requirements
imposed by the school. As a result, the intervention group included a
larger number of participants than the control group, and the age
distribution between groups was not fully balanced. These factors may
have introduced confounding variables that limit the internal validity
of group comparisons.

Additionally, the study was conducted in a single private
school, which may restrict the generalizability of the findings.
Students in private educational settings often differ from those in
public schools in terms of socioeconomic background, access to
resources, and educational environment. These contextual factors
may influence both baseline functioning and responsiveness to
intervention. As such, caution is warranted when applying these
results to more diverse or representative populations. Future
research should aim to replicate and extend these findings across
multiple school types and demographic contexts to enhance
external validity.

Suggestions for future studies include using a randomized study
design with a larger and more diverse sample. These studies should
also consider evaluating the long-term effectiveness of the intervention
through follow-ups conducted 1-2years after the program’s
completion. Additionally, future research should prioritize the
rigorous assessment and monitoring of program implementation and
examine contextual and environmental factors that may influence
program outcomes (Durlak et al., 2011). Future programs could also
include specific strategies to train teachers in identifying and
monitoring subtle changes in executive and socio-emotional
behaviors, which may enhance their ability to perceive the
program benefits.

From a practical perspective, the findings suggest that SEL
programs can significantly enhance EFs development when delivered
in contexts that allow for flexibility and varied interactions. For
teachers, embedding SEL strategies into daily classroom practices and
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providing specific training in recognizing socio-emotional and
cognitive changes could enhance the effectiveness of such programs
in structured school settings. Additionally, fostering collaborative
feedback mechanisms between teachers and caregivers may help
bridge the perception gap and provide a holistic understanding of
children’s development.

In summary, this study contributes valuable evidence
supporting the efficacy of SEL programs like The Intergalactic
World in enhancing EFs in elementary school children, particularly
as reported by caregivers. The findings underscore the importance
of considering contextual and observational factors in evaluating
SEL outcomes and highlight the need for longer and more
integrative interventions. Addressing these limitations and
employing diverse methodologies will provide a stronger
foundation for integrating SEL into education systems and
maximizing its benefits for children’s cognitive and socio-
emotional development.

Although preliminary, these findings underscore the potential
value of integrating structured SEL programs into early primary
education to support executive function development. The
effectiveness of such programs may be further enhanced through
coordinated efforts between educators and caregivers. At the
policy level, these results suggest the relevance of embedding SEL
within national curricular frameworks, investing in ongoing
professional development for teachers focused on socio-emotional
and cognitive development, and implementing scalable
systems for monitoring behavioral and regulatory outcomes
over time.
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