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ABSTRACT

This study explores the role of an inclusive environment in supporting the development of Executive
Function (EF) skills in early childhood. EF is needed to face modern challenges that require critical
thinking, problem-solving, and emotional regulation. However, challenges such as the lack of teacher
training and adaptive educational resources hinder EF's optimal development. This study uses a
qualitative method with a case study design. Through in-depth interviews with three ECCE teachers,
then analyzed using thematic analysis, the study found that although an inclusive environment
provides an excellent opportunity to develop EF, there is an urgent need for further support, both in
teacher training and educational facilities. An inclusively designed environment supports social
development and creates ideal conditions for developing EF skills in early childhood, especially for
children with special needs. The results of this study are expected to contribute to improving EF
skills and encouraging the application of inclusion principles more effectively in early childhood
education.
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1. INTRODUCTION

In today's modern era, developing executive function (EF) skills in early childhood is
increasingly crucial to support success in various aspects of life. EF, which includes working
memory, self-control, and cognitive flexibility, is the foundation for critical thinking, problem-
solving, and emotion regulation (Prasetyo & Supena, 2021). Amid the challenges of the times, such
as early exposure to technology, increasing information, and the need for complex social interactions,
children need strong EF to adapt. Children with well-developed EF can better manage distractions,
interact positively with others, and solve problems in various contexts. These skills support academic
abilities and shape social and emotional abilities essential for long-term success (Kurniastuti et al.,
2023; Rahayu & Setiasih, 2022b). Therefore, the development of EF in early childhood is a priority
in building a generation ready to face increasingly dynamic global challenges.

An inclusive environment that supports diversity allows each child to develop according to their
potential without being limited by physical, mental, or social differences (Arzaqi & Romadona, 2021;
Julianti, 2023). Children learn to interact with peers with diverse backgrounds and abilities in this
context, enriching their social and cognitive experiences. For example, through interaction with
friends who have special needs, children learn to be more empathetic, patient, and tolerant, which in
turn helps hone executive function skills such as self-control and cognitive flexibility (Arzagi &
Diana, 2019; Rahayu & Setiasih, 2022a). In addition, an inclusive environment that supports
cooperation and active participation can provide more opportunities for children to engage in
activities that require problem-solving and decision-making, directly contributing to developing their
working memory (Arzagi et al., 2024; Suwardianto, 2018). In other words, an inclusive environment
supports social development and creates ideal conditions for children to develop cognitive skills
essential to executive function.

Although an inclusive environment has great potential to support the development of EF skills
in early childhood, its implementation still faces significant challenges. One of the main problems is
that educators need to have more understanding and skills in inclusively managing diverse
classrooms (Arzaqi et al., 2022; Rahayu et al., 2022). Many teachers still need adequate training on
teaching strategies to support each child's unique needs, including children with special needs. This
is evidenced by the research results showing that teachers, especially in early childhood education,
still need to receive adequate training in implementing teaching strategies that support the unique
needs of each child, including children with special needs. A study conducted by Harfiani & Mavianti
(2019) in Indonesia found that more than 60% of early childhood education teachers feel less
confident in teaching children with special needs due to a lack of relevant training. In this study, 68%
of the 150 teachers surveyed admitted they had not attended specific training on inclusive education.
In addition, research by Mumpuniarti & Lestari (2018) shows that 72% of teachers in inclusive
schools admit that they need to fully understand how to use the individualization approach in the
classroom with children with special needs. The data show the significant challenges faced in
inclusive education systems, where teachers need to understand strategies that can support children's
cognitive and social development in general and techniques that can facilitate EF development in
children with various needs. This lack of training has resulted in a limited ability of teachers to design
a learning environment that optimally supports EF's growth in an inclusive classroom. In addition,
limited school resources, such as adaptive learning materials and expert support, are a significant
obstacle in creating an environment that supports all children equally (Firli et al., 2020; Rahayu &
Setiasih, 2022c).
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In addition, social stigma against children with special needs still often arises, both from
teachers, parents, and other children, which can hinder the realization of healthy and constructive
social interaction (Setiasih et al., 2023). The study's results showed that the lack of positive
interaction in an inclusive environment can negatively impact the development of EF skills in early
childhood. A survey conducted by Sankalaite et al. (2021) found that children who rarely engage in
collaborative activities or do not have the opportunity to interact with peers from diverse
backgrounds show a decrease in working memory ability by up to 15%, as well as difficulties in self-
control and cognitive flexibility by 20%. Another study by Anderson et al. (2019) also found that
children with special needs who cannot engage in active social interactions in an inclusive
environment tend to slowly develop decision-making and problem-solving skills. These children feel
isolated more often, which hinders their ability to practice managing impulses and adjusting to
changing situations. Creating positive interactions in an inclusive environment is essential to
supporting EF's optimal development in all children, especially those who need additional support.
All of these problems show that while the concept of inclusivity is up-and-coming to support the
development of EF, its implementation requires further support in terms of training, resources, and
changing public perceptions to run effectively (Arzaqi & Romadona, 2022).

Although previous research has been conducted on the importance of an inclusive environment
in supporting the development of EF skills in early childhood, there are some differences, such as
the Linnenbrink-Garcia et al. (2018) study that focused on the influence of specific teaching methods
in the context of inclusion, without considering the social dynamics and interactions between
children in the environment. This contrasts this study, highlighting how the quality of social
interaction in an inclusive environment directly affects EF development. Then, the research of Zhu
et al. (2019) emphasizes the role of inclusive education policies but needs to explore children's
subjective experiences in social interactions profoundly. In contrast, this study will complement these
shortcomings by exploring how positive or negative interaction experiences contribute to children's
EF skills development.

In addition, the research of Garcia-Campos et al. (2020) examined the relationship between the
physical environment and EF development but did not consider the broader social and emotional
context. Unlike the study, this study aims to bridge the gap by analyzing the impact of social
interaction in an inclusive environment on EF development and providing recommendations to create
a more supportive environment for all children. Therefore, this study aims to explore how an
inclusive environment can improve EF skills in early childhood. By identifying the key elements of
an inclusive environment that contribute to EF development, this study is expected to enhance the
quality of early childhood education and support the application of inclusion principles in Indonesia’s
early childhood education system. The findings of this study are expected to benefit educators,
policymakers, and practitioners by providing practical insights into creating inclusive learning
environments that foster EF skills. Additionally, this research aims to promote equal opportunities
for all children, including those with special needs, to develop their potential optimally and
encourage social acceptance and equity within early childhood education.

2. METHOD

This study uses a qualitative approach with a case study design to explore the role of an inclusive
environment in developing executive function (EF) skills in early childhood. The case study design
was chosen because it allows researchers to delve deeply into the context and phenomena that occur
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in the field and provide a richer and more comprehensive understanding of the implementation of an
inclusive environment in early childhood education practices (Turkstra & Flora, 2002). The study
focused on three participating ECCE teachers to understand how they apply an inclusive environment
in the EF development of children in their classrooms.

The participants in this study are three early childhood education teachers who are selected
purposively, with the following criteria: have at least five years of experience in teaching in an
inclusive early childhood education environment, work in different schools (one accredited school
participant, two accredited participant B, three accredited participant C) and actively implement an
inclusive approach in daily learning. The selection of participants aims to obtain in-depth information
from practitioners experienced in implementing inclusive education and how they facilitate the
development of children's EF through social interaction in an inclusive classroom (Etikan et al.,
2016). Data were collected through in-depth interviews to explore their experiences, perceptions, and
strategies for implementing an inclusive environment that supports children's EF development. Semi-
structured interview guidelines ensure that the interviews remain focused on the research topic and
allow participants to explain their practices and challenges (lda, 2018).

The data obtained were analyzed using the thematic analysis method. The analysis begins with
interview transcripts that are then read thoroughly to identify the main themes that emerge from the
data (Anderson et al., 2014). These themes are organized around essential aspects of EF's inclusive
environment and development, such as teaching strategies, social interactions, challenges, and child
development outcomes. Once the key themes were identified, the data were further analyzed to find
patterns and relationships between themes and to delve deeper into teachers' experiences and views
on the role of an inclusive environment in early childhood EF development. The following chart
illustrates the process of thematic data analysis in this study.

Reading and Preparation
Understandin of Analysis
g Data Results
e Naming and
égg:ﬁl Definition of
g Theme
Searching for Theme
Themes Review

Figure 1 Thematic Data Analysis Process

3. RESULTS AND DISCUSSION
1. Teaching Strategies to Support Inclusivity and Executive Function (EF)

Based on the interview results, Participant One stated that in implementing an inclusive
environment, an individual approach must be used by recognizing each child's abilities, interests, and
special needs. In addition, learning activities are also adjusted to meet the particular needs of children.
Meanwhile, Participant Two created a classroom that was friendly and easily accessible to all
children, including children with special needs. For example, a study area should allow the child to
move or rest as needed. Unlike the two participants, Participant Three used a game activity that
encouraged cooperation rather than competition so that all children felt involved. For example, games
that require children to work together to achieve a common goal. However, in its application, there
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are several obstacles, such as those faced by one participant: When the number of children in the
class is too large compared to the number of teachers, it is difficult to give the individual attention
needed by each child, especially those who need more support. Meanwhile, participants two and
three experienced challenges regarding the lack of educational aids, such as teaching materials that
support cultural diversity, language, or ability. In addition, not all schools or early childhood
education institutions have access to technology that can help children with special needs or support
differentiated-based learning.

The findings from interviews with three participants show various strategies for implementing
an inclusive environment in the early childhood education class. The first participant used an
individualized approach by recognizing children's unique abilities and needs but experienced
challenges due to an imbalance in the teacher-to-student ratio, in line with Vasquez & Marino's
(2021) research, which revealed that many teachers felt less confident in supporting children with
special needs due to lack of training. The second participant created a welcoming and accessible
classroom but faced limitations in educational tools that support diversity. This is consistent with the
findings of Gkora & Christou (2023), which showed that many inclusive schools need more teaching
materials. Meanwhile, the third participant applied a collaborative approach through play activities
that encouraged cooperation but also faced obstacles in accessing technology that supports learning,
in line with the results of the research of Hemsley et al. (2018), who noted that limited social
interaction could hinder the development of children's EF skills. Despite efforts to create an inclusive
environment, challenges such as lack of resources and sub-optimal teacher-student ratios still need
to be addressed in supporting optimal child development.

2. Executive Function (EF) Skills Development

One participant stated that an inclusive environment that develops early childhood EF skills was,
for example, playing a memory card game (to train working memory), in which the child matched
the same picture. Children must remember the location of the image they saw before. An inclusive
environment can provide this version of the game with images representing diverse cultures so that
every child feels connected. Children with special needs can be given additional visual or verbal
assistance. While Participant Two exercises self-control, the child plays "Simon Says," where the
child is only allowed to move if the command begins with the word "Simon says." This game trains
children to resist urges and only move according to the correct commands. In an inclusive
environment, this game is used for children struggling to understand verbal instructions. Teachers
can use body movements or visual symbols to support their understanding. Then, three participants
used a group puzzle game to practice cognitive flexibility. Groups are arranged so children with
different backgrounds and abilities work together, such as children with special needs who need
larger puzzle pieces or visual aids to make it easier.

There were differences in EF development in working memory, impulse control, and problem-
solving between children with special needs and other children, as stated by one participant that
children with conditions such as ADHD (Attention Deficit Hyperactivity Disorder) who had
difficulty retaining the information needed to complete tasks, such as remembering the steps of
instructions given, while the other child was able to use their working memory with are more
consistent and efficient, making it easier for them to follow directions and complete more complex
tasks. In impulse control development, two participants stated that children with behavioral disorders
showed difficulty in controlling their aggression or emotions, making it more difficult to refrain from
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impulsive reactions. Other children develop impulse control as they age but usually learn to resist
impulses and follow rules more quickly. Then, in the development of problem-solving, Participant
Three stated that children with autism spectrum disorder had difficulty in solving problems involving
social interaction, such as reading social cues or navigating unstructured situations. They prefer
structured and logical solutions but need clarification in situations that require flexibility. Other
children can develop flexible and creative approaches when faced with challenges, especially if
trained to identify problems, formulate plans, and assess the results of their chosen solutions.

The difference is obtained from monitoring each participant; for example, one participant gave
a long-term project involving various aspects of EF, such as building a tower out of blocks with rules
that change during the game. Participants then noted how the children worked together and adjusted
their strategies to complete the project. Then, two participants used a portfolio for each child that
contained a record of their EF skill progress. This portfolio can include the results of the child's work
(such as puzzles, group projects, and games involving EF), the teacher's observation notes on how
the child handles the challenges that require EF, and the child's reflections on the challenges they
face and how they solve them. Meanwhile, Participant Three encouraged children to self-reflect on
actions and decisions. They were able to provide essential insights into EF development, such as
through small discussions or writing or drawing activities.

Based on the interview results, the first participant explained the application of memory card
games to develop children's working memory skills in an inclusive environment. By matching images
from different cultures, the game stimulates working memory and creates a connection between
children. The research of Koziol et al. (2012) is in line with these findings, which suggests that rich
interactions with visual aids can support children with special needs, including those with ADHD, in
retaining information. Children with the condition often have trouble remembering instruction steps,
while other children can use their working memory more efficiently, creating a significant difference
in their ability to complete tasks.

In practicing self-control, the second participant used the game "Simon Says," which challenged
the children to resist the urge to move until they heard the correct command. Research by Fischer &
Sciarini (2013) shows that children with conduct disorders, as mentioned by participants, often have
difficulty controlling emotions and aggression, so refraining from impulsive reactions becomes more
challenging. In contrast, other children tend to learn to resist their urges as they get older. This
demonstrates the importance of a supportive environment and provides additional strategies, such as
visual symbols or body movements, to help children with special needs understand instruction and
improve their self-control.

The third participant applied a group puzzle game to practice cognitive flexibility, focusing on
the children's backgrounds and abilities. Research shows that children with autism spectrum disorder
often have difficulty solving complex social problems and prefer a structured approach (C.-C. Chen
et al., 2019). However, other children are usually better able to develop a flexible and creative
approach to facing challenges. The use of portfolios by Participant Two, which recorded the child's
EF skill progress and self-reflection driven by Participant Three, provided a more holistic picture of
EF skill development. Through this method, each child can be observed in detail so that differences
in approaches and responses to challenges can be better understood, and appropriate teaching
strategies can be applied to improve EF skills effectively.

3. Support and Policies
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Participant One stated that her school routinely trains early childhood education teachers on
managing inclusive classrooms, including learning strategies responsive to the needs of children with
various abilities. Meanwhile, Participant Two stated that his school needed to be more supportive in
terms of facilities for children with special needs that the school should facilitate, considering that
his school accepts children with special needs to study together. Then, participant Three testified that
their school involves parents in the child's learning process, including holding regular meetings with
parents of children with special needs to discuss developments and strategies that can be applied at
home and school. The school where the three participants worked also partnered with psychologists,
therapists, and special education experts to provide more comprehensive support to children with
special needs.

The interviews showed variations in the support provided by schools towards developing an
inclusive environment in early childhood education classes. The first participant reported that his
school routinely provides teachers with inclusive classroom management training, which aligns with
the findings of a study by Chen et al. (2021) that emphasizes the importance of training to increase
teachers' confidence in teaching children with special needs. However, the second participant
revealed that her school was less supportive in providing adequate facilities for children with special
needs, which reflects the results of the study by Mukaetova-Ladinska et al. (2022), which showed
that many inclusive schools in Indonesia do not have enough resources to support children’s needs.
On the other hand, the third participant highlighted the importance of parental involvement in the
child's learning process, as well as collaboration with professionals such as psychologists and
therapists, which corresponds to the research of Jespersen et al. (2021) which recommends parental
involvement and professional support to improve the success of inclusive education. Thus, despite
efforts to train teachers and engage parents, there are still challenges regarding the facilities and
support needed to ensure that all children, including those with special needs, can thrive optimally in
an inclusive learning environment.

This study introduces a new perspective by linking the development of executive function
(EF) skills in early childhood with implementing an inclusive environment. Most previous research
has focused on EF development in general or within conventional education contexts. The novelty
of this study lies in the following:
1. Identifying specific elements of an inclusive environment that contribute to EF development is
an area that has yet to be extensively explored, particularly in early childhood education.
2. Highlighting the application of inclusive principles within Indonesia’s early childhood education
system, which often needs more optimal integration.
3. Providing context-specific insights related to local culture and practices in Indonesia, offering a
unique contribution compared to similar studies conducted in other countries.

4. CONCLUSION

This study concludes that an inclusive environment is crucial in stimulating early childhood
Executive Function (EF) skills by providing equal opportunities for participation in learning
activities tailored to each child's needs and abilities. Key elements such as individualized approaches,
friendly and accessible spaces, and activity adaptations contribute significantly to developing
working memory, impulse control, and cognitive flexibility. Furthermore, inclusive environments
promote positive social interactions, enabling children to collaborate, appreciate differences, and
practice EF skills in real-life contexts. Despite challenges such as unbalanced teacher-to-student

Indonesian Journal of Early Childhood Education Studies (IJECES)

Available online at https://journal.unnes.ac.id/sju/index.php/ijeces


https://journal.unnes.ac.id/sju/index.php/ijeces

184 The Role of an Inclusive Environment in Improving Early Childhood Executive Function Skills
Roby Naufal Arzaqi, et al. Volume 13, Number 2, November 2024

ratios and limited facilities, schools that effectively implement inclusive principles can support the
holistic development of EF skills through tailored strategies and collaboration with parents and
educational experts.

Suggestions for Future Research

1. Explore the long-term impact of inclusive environments on EF skill development beyond
early childhood, including its influence on academic performance and social-emotional
skills.

2. Investigate the specific roles of teachers and parents in fostering EF skills within inclusive
environments, focusing on their training needs and involvement strategies.

3. Assess the effectiveness of various inclusive strategies across diverse cultural and
socioeconomic contexts to ensure broader applicability of the findings.

4. Examine how technological tools and digital resources complement inclusive practices
supporting EF development in early childhood education.
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