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ABSTRACT

The implementation of inclusive education in early childhood education settings requires innovative
pedagogical strategies capable of accommodating children’s diverse learning needs while supporting
their cognitive, socio-emotional, and metacognitive development. Previous research on STEAM and
Problem-Based Learning (PBL) has primarily focused on creativity and cognitive achievement, with
limited attention to how inclusivity is implemented through adaptive pedagogical practices in
heterogeneous early childhood classrooms. Furthermore, the use of loose parts as flexible learning
materials in inclusive STEAM-PBL learning remains underexplored. Therefore, this study aims to
examine how inclusive pedagogical principles are implemented through the integration of STEAM,
Problem-Based Learning (PBL), and loose parts-based activities in early childhood education. This study
employed a qualitative case study approach. Data were collected through classroom observations,
interviews, and documentation involving teachers and children during the learning process. The
instruments used in this study included interview guidelines, classroom observation sheets, and
documentation notes focusing on inclusive STEAM-PBL implementation. Findings indicate that the
integration of STEAM-PBL and flexible materials supports inclusive learning through contextual
problem-solving activities, interest-based collaboration, responsive scaffolding, dialogic presentations,
and reflective practices. Children demonstrated increased participation, communication skills,
collaborative engagement, self-confidence, persistence in problem-solving, and emerging metacognitive
awareness. The use of flexible materials enabled children with diverse abilities to explore, represent, and
communicate ideas according to their individual capacities. This study highlights the uniqueness of
inclusive STEAM-PBL implementation through adaptive scaffolding, flexible learning materials, and
reflective participation practices that support meaningful and participatory learning experiences in early
childhood classrooms.
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1. INTRODUCTION

Inclusive education plays a crucial role in creating an educational system that is fair,
welcoming, and supportive of every individual’s development, as it promotes equitable access,
active participation, and respect for diversity among all learners (Oji et al.,, 2025; Roncevi¢ &
Rieckman, 2025). In Indonesia, this approach is not only a solution but also a response to the
diversity of a heterogeneous society (UNESCO, 2020). Its implementation has been proven to have
a holistic positive impact on children’s development (Liu & Potmesil, 2025; Messiou et al., 2025),
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as well as to promote the integration of cultural values and learning that is responsive to students’
needs. Thus, inclusive education emphasizes not only access but also the quality and equity of the
overall learning process (Dastyari & Jose, 2024; Florian, 2019).

Quality education acts as the fundamental basis of inclusivity by ensuring every child can
achieve their maximum potential. Diversity in terms of gender, age, ability, and socio-cultural
background forms the basis for creating an equitable and non-discriminatory learning
environment (Jardinez & Natividad, 2024; Singh, 2024). Holistic learning is undeniably essential
in inclusive education. The STEAM (Science, Technology, Engineering, Arts, and Mathematics)
approach functions as a primary strategy for holistic learning in inclusive settings, as it combines
the development of children’s cognitive, social, emotional, and motor domains (Mullick et al.,
2025; Veziroglu-Celik et al, 2025). Its integration with Problem-Based Learning (PBL) has
demonstrated its effectiveness in improving both students’ academic competencies and their
personal growth (Wade et al., 2023).

The integration of STEAM and PBL encourages active, collaborative, and inclusive learning by
positioning learners as the central focus of the educational process through solving real-life
problems (Mullick et al., 2025; Smith et al., 2022; Veziroglu-Celik et al., 2025; Wised & Inthanon,
2024). Meanwhile, STEAM serves as an interdisciplinary framework that integrates science,
technology, engineering, art, and mathematics into a unified project-based learning experience,
while the inclusion of art enables students to express ideas creatively (J. Li, 2024; Perignat & Katz-
Buonincontro, 2019; Sanz-Camarero et al., 2023; Wade et al., 2023). In the context of inclusive
education, both approaches provide opportunities for all students to participate based on their
individual abilities and preferred learning styles (Henley, 2025; Liu & Potmesil, 2025; Messiou et
al., 2025; Randall, 2025b).

In STEAM-PBL learning in early childhood education, the learning process unfolds through
five interconnected steps (Bustami et al, 2018; Temiz & Cevik, 2024). First, children are
introduced to simple problems through media such as pictures, stories, or videos to foster interest
and understanding (Lee, 2020; Sari et al., 2023). Second, teachers organize learning activities
through discussions, observations, or simple information gathering (Randall, 2025; Sari et al,,
2023). Third, during the investigation stage, children are guided to identify the causes of problems
by experimenting, observing, asking questions, and making hypotheses (Lile Diamond, 2018;
Simanjuntak & Purwaningsih, 2024). Fourth, students develop and present their results through
projects, drawings, or simple presentations (Bustami et al., 2018; Santos et al., 2018). Finally,
teachers and students conduct an evaluation by reflecting on the process, results, and
improvements, thereby helping students re-examine their thinking process in an enjoyable way
(Bustami et al., 2018; Kanoknitanunt et al., 2021).

The teacher’s role in the STEAM approach is that of a facilitator, mediator, and motivator in
learning. In PBL, teachers do not merely deliver content but guide students to think critically and
find solutions on their own (Nguyen, 2025; Sun, 2023). In inclusive learning, teachers need to
adapt activities, create a non-discriminatory atmosphere, and encourage collaboration (Pinky,
2023; Ranbir, 2024). Additionally, teachers need to engage in continuous professional
development to gain a deep understanding of PBL methods and the STEAM approach (Pant et al.,
2020; Sun, 2023). Collaboration with support teachers, parents, and school administrators is also
key to creating inclusive and sustainable learning (Bridges, 2025). Thus, the adaptive integration
of PBL and STEAM facilitated by teachers can build a creative, collaborative, and equitable
learning environment for all students (Nguyen, 2025; Sonu et al., 2025).
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Limitations in teachers’ knowledge and skills regarding the Technology and Mathematics
components of the STEAM approach, as well as in designing inclusive learning, indicate that some
teachers are not yet able to accommodate all students’ needs, including those of students with
special needs (Daniel et al.,, 2024; Thi, 2022). In addition, limited resources such as adaptive
media, assistive devices, and educational technology also hinder the implementation of inclusive
learning (Boiliu & Messakh, 2024). Teachers also face challenges in understanding the STEAM-
PBL methodology, designing adaptive learning (Ramey & Stevens, 2023; Teixeira et al., 2025), and
difficulties in managing inclusive classrooms with students of diverse characteristics (Larios &
Zetlin, 2023; Sharma, 2023). On the other hand, insufficient policy support, collaboration among
stakeholders (Spyropoulou et al, 2025; Teixeira et al, 2025), and suboptimal curriculum
flexibility also hinder the implementation of inclusive learning (Mahali, 2024). Therefore,
continuous training, the development of adaptive curricula, enhanced collaboration, and
classroom management responsive to children’s diversity are required (Florian & Camedda, 2020;
Gaewen, 2025).

The demands of inclusive early childhood education have not yet aligned with the availability
of ongoing professional development for teachers, so the lack of relevant training has resulted in
suboptimal inclusive learning (Silva, 2023; Siwik, 2025). This situation aligns with findings from
previous research highlighting the scarcity of training and supporting resources for early
childhood education (PAUD) teachers (Casimiro et al., 2025). However, systematic and practice-
based training has proven effective in enhancing teachers’ inclusive competencies (Donath et al.,
2023; Hawthorne et al., 2025).

Consistent training can enhance teachers’ knowledge and skills while strengthening the
implementation of inclusive learning (Cruz et al., 2024; Florian & Camedda, 2020). The Integrated
‘Aisyiyah Nur’aini Early Childhood Education Center in Yogyakarta has implemented project-
based learning with a STEAM approach as an innovation to holistically develop children’s
potential (Ichlas et al., 2023). Through this approach, learning becomes more collaborative,
creative, and capable of accommodating the needs of every child.

Previous studies on STEAM-PBL in early childhood education have primarily focused on
improving children’s critical thinking, creativity, and collaboration skills. However, limited studies
have specifically examined how loose parts are adaptively utilized within STEAM-PBL learning to
support inclusivity in early childhood settings, particularly for children with diverse learning
needs. Existing studies also tend to emphasize learning outcomes rather than exploring teachers’
pedagogical strategies in integrating scaffolding, differentiation, and reflective practices during
the implementation process. Furthermore, in-depth case studies investigating the use of loose
parts as exploratory media in inclusive STEAM-PBL classrooms remain scarce.

Based on these gaps, this study offers a novel contribution by analyzing teachers’ strategies in
implementing inclusive STEAM-based learning through the Problem-Based Learning (PBL)
approach using loose parts media in early childhood education. This study not only discusses
implementation but also explores the integration of scaffolding, differentiation, and reflection in
inclusive classrooms. Thus, this research is expected to provide conceptual and practical
contributions to the development of the STEAM-PBL model and to examine its application at the
‘Aisyiyah Nur’aini Integrated Early Childhood Education Center in Yogyakarta.
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2. METHODS

This research adopts a descriptive qualitative approach through a case study to investigate
teachers’ strategies in implementing STEAM-PBL-based inclusive learning in early childhood
education. This method enables a comprehensive exploration of learning phenomena, including
challenges, solutions, and instructional innovations (Danék & UrgoSikova, 2024). The research
framework encompasses the determination of case units, the focus of inquiry, and data
triangulation conducted through observations, interviews, and documentation to ensure the
credibility of the findings (Meydan & Akkas, 2024). Through this approach, researchers examined
teachers’ strategies in planning, implementing, and evaluating inclusive learning while
emphasizing contextual factors, challenges encountered, and adaptive practices utilized in early
childhood education settings.

This research took place at the Nur’aini Integrated Early Childhood Education Center in
Yogyakarta. The process of data collection was carried out through classroom observations, in-
depth interviews, transcript analysis, and documentation review. Participants were selected using
purposive sampling based on criteria such as active involvement in STEAM-PBL implementation,
consisting of two B4-grade teachers and one principal. The inclusive classroom involved children
with varying learning needs and developmental abilities, allowing teachers to apply flexible
scaffolding, differentiated instruction, and collaborative learning strategies during STEAM-PBL
activities.

Data collection was conducted over approximately two to three months using three
techniques: semi-structured interviews with classroom teachers to explore STEAM-PBL
participatory observations to capture authentic classroom
interactions without disrupting learning activities and documentation in the form of photographs,
videos, modules, and field notes. Observations also emphasized the use of loose parts in STEAM
learning, with classroom teachers serving as the main data sources. The research instrument

implementation strategies,

framework is presented in Table 1, while data validity was ensured through triangulation of
sources and techniques.

Table 1. Framework for Interviews, Observations, and Research Documentation Regarding the
Steam Approach through Inclusive Learning.

Indicators

Interview Guidelines

Observation Guidelines

Students’ orientation

How does the teacher guide

The teacher presents context-

toward STEAM students in defining the based STEAM problems through
problems problems to be solved? real-life stories using
videos or other
media
Organizing students How does the teacher manageto How do teachers encourage
for ensure students can plan children to gather
learning solutions to problems in groups? information, explanations, and
solutions
to problems?
Guiding Individual How do teachers encourage Teachers accompany and
or Group children to gather information, ask probing questions so that
Investigations explanations, and solutions children can gather information

to problems?

related to the problem

Developing and
Presenting Results

How do teachers provide
opportunities for children to
showcase their work?

Teachers provide opportunities for
children to present their work
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Indicators Interview Guidelines Observation Guidelines
Analyzing and How do teachers guide children Teachers guide children
evaluating to engage in joint reflectionand to reflect on their learning
the problem-solving provide feedback during the outcomes, reinforce key concepts,
process children’s activities? and together with the children
summarize

the activities that have
been carried out

Data analysis in this study employed thematic analysis, a method used to identify patterns or
themes within qualitative data (Braun et al., 2025). The initial stage involved repeatedly reading
and reviewing interview data, observations, and documentation to gain a comprehensive
understanding of the phenomena and identify important points relevant to the research focus.
Next, initial coding was conducted by labeling meaningful and relevant data segments. To ensure
coding validity and consistency, the coding process was continuously reviewed through
comparisons across interview, observation, and documentation data, as well as discussions with
peers and supervisors. The resulting codes were then grouped into categories based on
similarities in meaning and context (codes B1, B2, B3). The determination of themes was carried
out inductively by identifying recurring patterns and relationships among categories. From these
categories, provisional themes were formulated and subsequently reviewed, refined, and
reorganized to ensure coherence and alignment with the research objectives and context. The
themes were repeatedly compared with the raw data to ensure that they accurately represented
participants’ experiences and the implementation of inclusive STEAM-PBL learning.

The final stage involved determining the main themes, namely: (1) contextual STEAM problem
orientation, (2) organizing collaborative learning, (3) scaffolding in inquiry, (4) representation of
work products, and (5) reflection on the problem-solving process. These themes were
systematically organized as the basis for presenting the findings, leading to relevant and
comprehensive interpretations. To maintain data credibility, this study also applied member
checking, prolonged engagement, persistent observation, and audit trails to strengthen the
trustworthiness and transparency of the findings beyond triangulation techniques. The
instrument validation process involved expert judgment from two lecturers specializing in early
childhood education and inclusive pedagogy. Feedback from the experts was used to revise the
clarity, relevance, and suitability of the interview and observation indicators prior to data
collection.

3. RESULT AND DISCUSSION

The conceptual model resulting from this study indicates that the STEAM-PBL learning
strategy in an inclusive context unfolds through five main stages, namely: (1) orienting students
toward contextual STEAM problems, (2) organizing collaborative learning, (3) teacher scaffolding
during STEAM investigations, (4) representation and presentation of students’ STEAM work, and
(5) students’ reflection on the problem-solving process. These five stages are interconnected
within a continuous learning cycle and supported by the teacher’s role as an adaptive facilitator.
This model emphasizes that inclusive learning is determined not only by differentiation strategies
but also by the integration of meaningful, participatory, and reflective learning experiences.

These findings indicate that inclusivity in STEAM-PBL is reflected not only through
differentiated instruction but also through the creation of contextual, participatory, collaborative,
and reflective learning experiences that enable every child to engage meaningfully in the learning
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process. At all stages, teachers continuously facilitate opportunities for participation,
communication, and problem-solving, thereby enabling children with diverse developmental
characteristics to learn in the same classroom environment.

3.1 Student-Centered Approach to Contextual STEAM Problems

Observations indicate that problem-based learning in STEAM-PBL is conducted through a
contextual approach rooted in students’ real-life experiences. Teachers do not present problems
in an abstract manner but rather through topics closely tied to daily life, enabling students to
gradually build foundational understanding in alignment with their developmental stages. This
approach provides an equitable entry point for all students, including those with communication,
social, or cognitive challenges, as meaning-making is grounded in sensorimotor experiences. This
aligns with the principles of inclusive education, which emphasize access to meaningful learning
experiences (UNESCO, 2020).

Two-way dialogic interaction created opportunities for children to express experiences,
negotiate meaning, and participate more confidently during collaborative learning. The results of
interviews with the three informants indicate that teachers explore children’s experiences before
determining the direction of learning, as stated by one teacher: “Teachers must first explore what
the child is actually experiencing, rather than making assumptions right away” (B3).
Observational findings reinforce this, showing that teachers facilitate a circular discussion that
enables two-way interaction. In addition, Visual representations supported children’s meaning-
making processes by helping them connect concrete experiences with abstract concepts,
particularly for children requiring additional cognitive and communication support, as shown in
Figure 1.

Senin, 22 Febropei 2036

e - Lerbenam) me

tok - 29 Woti =0T };"-"?5“:' = dhubur, asor . Lorbif 1”1"' ‘ --L }
o wapb - Lickk okon minum
nan N_\H*L}’-‘A’ﬂ"’ = sl M .

Ramadbag  Karim f
i — ;g/,’uf,a,--(fl butar
d

pamodpen

11 kat -
holafr gmoe®

-~ 4

Figure 1. Documentation of the topic list

Contextual orientation strategies appear to enhance children’s active participation during the
early stages of learning. Observational data indicate that some children who were initially passive
began to respond verbally, point to visual materials, and connect classroom topics to their own
experiences. These findings suggest that contextual STEAM problems serve not only as cognitive
stimuli but also as social entry points that allow children with varying communication abilities to
participate meaningfully in classroom interactions.

In several learning sessions, children demonstrated emerging competencies in asking
questions, taking turns in conversation, and sharing personal experiences during group
discussions. This suggests that a contextual problem-based approach supports the development
of early communication and social interaction skills, particularly among children who previously
showed limited classroom participation. Reflective dialogue in early childhood education plays a
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crucial role in deepening thinking processes (Hamel et al.,, 2021), as it encourages children to
reflect on their experiences (Chen, 2023), develop metacognition (Chen et al., 2025), and open-
ended questions in STEAM enhance the quality of children’s participation and exploration of ideas
(Chen & Tippett, 2022).

The use of concrete learning resources such as direct experiences, visual media, and the
surrounding environment has been shown to strengthen children’s curiosity and engagement.
Children demonstrate active participation through observing, asking questions, and discussing
with peers, confirming that contextual problems serve as catalysts for inquiry and social
interaction (Ramey & Stevens, 2023), and support diverse learning readiness (Messiou, 2025).
Thus, the problem-oriented approach in STEAM-PBL serves as a foundation for learning that
activates prior experiences while fostering cognitive (Chiu et al.,, 2025), social (Wijnia et al., 2024),
and emotional engagement (Meulenbroeks et al., 2024).

3.2 Organizing Collaborative Learning

Observations show that once children understand the context of a problem, teachers organize
learning by giving children the opportunity to participate in planning activities. Children are given
the freedom to choose play ideas, which naturally leads to the formation of groups based on
interests rather than abilities. This approach reflects the principle of child-centered learning,
which positions children as active agents in shaping their own learning experiences, while
providing equal opportunities for participation for all children without early labeling based on
ability. It emphasizes active engagement, learning choices, and recognition of children’s voices
and experiences within the learning process (Barblett et al., 2024; Cade et al., 2022). The results
of interviews with the three informants indicate that children independently determine the play
activities they will engage in, as stated: “The children decide for themselves what they want to
play; that means they also form their own groups.” (B1). This finding is supported by observation
results showing group formation based on interests and collaborative play activities, as shown in
Figure 2.

\ R“‘ !
Figure 2. Observation data of children playing in group

The observations in Figure 2 that collaborative interactions emerged through idea sharing,
role negotiation, and joint problem-solving, indicating that children actively constructed social
participation within peer groups. These interactions indicate that collaboration arose naturally
from the children’s need to bring their shared ideas to life, rather than from direct instructions by
the teacher. The teacher’s strategy of allowing children to form groups based on shared interests
appears to reduce the participation barriers typically experienced in ability-based grouping.
Interest-based grouping appeared to reduce social participation barriers, particularly for children
who initially demonstrated limited peer engagement. Children demonstrated increased social
engagement and collaborative responsiveness during peer interaction activities.
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Pedagogically, practices such as discussion (Ansari & Naseer, 2024), negotiation (Zhou &
Colomer, 2024), and class agreements (Neri Tejada et al, 2024) are integral components of
organizing collaborative learning. Children are encouraged to verbally express problems to peers
and teachers, thereby fostering empathy (Meza et al, 2025) and conflict resolution
simultaneously (Ibarrola-Garcia, 2024). Peer interaction within interest-based groups reinforces
inclusive learning practices (Azmat ullah & Samad, 2025; Neri Tejada et al., 2024). Children share
ideas, help one another according to their respective abilities, and build shared understanding
without the pressure of competition. This confirms that interest-based collaboration not only
enhances engagement but also creates a supportive and inclusive learning environment (Zhou &
Colomer, 2024). Thus, organizing collaborative learning through interest-based grouping and
class consensus serves as an effective strategy for integrating children’s social (Adl-Amini et al,,
2024) and emotional aspects (Pollak et al., 2024).

3.3 Teacher Scaffolding in STEAM Inquiry

The results of the observations show that during the inquiry phase, teachers apply scaffolding
(support) gradually without compromising the students’ independence. Teachers do not
immediately provide solutions but first observe to identify the types of difficulties students face,
whether technical or conceptual. All three informants agreed with this and stated, “We observe
first for 5-10 minutes to see if the student’s difficulty lies with the equipment or their way of
thinking, so the assistance can be targeted.” (B2). This approach reflects the principle of
contingent scaffolding, which involves providing responsive support tailored to the child’s needs
and gradually reducing it as their abilities improve (Bohm et al., 2025; Mannion et al,, 2021). In
addition, the primary form of scaffolding provided by teachers involves open-ended questions
that encourage exploration and reflection. Questions such as “What will you add for tomorrow?”
or “What will you do next?” help students evaluate their work and plan their next steps, as shown
in Figure 3.

e Guru memberikan pijakan/dukungan menggunakan kalimat pemantik untuk
memastikan ketercapaian tujuan pembelajaran

e Setelah selesai bermain, anak-anak diberi pertanyaan oleh guru apakah
projeknya dirasa cukup atau akan dilanjutkan pada hari berikutnya.

e Jika anak-anak merasa belum cukup, maka projek yang sudah dikerjakan tidak
dibongkar selanjutnya diberi pertanyaan “Apa yang akan ditambahkan untuk
esuk hari?” dan “Apa yang akan dilakukan esok hari?”

e Jika projek berlanjut, pada hari berikutnya anak diberi kesempatan melanjutkan
projek nya kembali.

Figure 3. Documentation of scaffolding forms in the instructional module

A gradual scaffolding strategy allows children to maintain autonomy while still receiving
adaptive support tailored to their individual needs. During observations, children increasingly
demonstrated independent problem-solving behaviors, such as retrying failed constructions,
modifying materials, and seeking help from peers before seeking direct intervention from the
teacher. These findings suggest that responsive scaffolding contributes not only to task
completion but also to the development of perseverance, decision-making, and early critical
thinking skills. In inclusive settings, these practices are particularly important because they allow
children with diverse developmental characteristics to participate in the same learning
environment without experiencing exclusion or excessive dependence on the teacher.

Within the framework of inclusive education, the scaffolding practices employed by the
teacher demonstrate adaptive instructional differentiation (Ranbir, 2024; Vantieghem et al,,
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2020). Teachers provide support based on individual needs without separating students by
ability, but rather within the same group work context. Effective implementation of scaffolding in
heterogeneous classrooms also requires teachers’ pedagogical competence. Therefore,
strengthening teachers’ capacity through continuous professional development is a critical factor
in supporting high-quality inclusive learning practices (Cruz et al., 2024; Tuerah, 2025).

Inquiry activities encouraged children to actively construct understanding through
exploration, experimentation, and peer interaction, thereby supporting autonomous and
participatory learning processes. Children’s ideas were positioned as meaningful contributions
within the learning process, reinforcing agency, participation, and confidence during project
development. Thus, scaffolding in STEAM-PBL inquiry serves as a pedagogical mechanism that
bridges independence, differentiation, and inclusivity. Therefore, flexible and contextual
scaffolding becomes a crucial foundation for creating adaptive (Hussein et al., 2025), participatory
(Zhou & Colomer, 2024), and responsive STEAM-PBL learning that addresses the diversity of
early childhood students (Perignat & Katz-Buonincontro, 2019).

3.4 Representation and Presentation of Children’s STEAM Projects

Observations show that during the development and presentation stages of their projects,
children represented ideas through flexible and open-ended materials, enabling diverse forms of
expression and participation during project development. The project outcomes reflected
collaborative meaning-making processes in which children negotiated and transformed shared
ideas into tangible representations. In the STEAM context, the integration of artistic elements
enhances children’s creativity, flexibility of thought, and communication skills in transforming
ideas into tangible forms (Minces & Akshay, 2022; Sanz-Camarero et al., 2023).

The presentation stage serves as a crucial reflective phase, as it provides children with the
opportunity to explain the process, strategies, and reasoning behind their work (Chan & Lee,
2021). The results of interviews with the three informants consistently indicate that children are
given the opportunity to present their work in front of the class, as reinforced by the statement:
“When children are given the chance to share their stories, their self-confidence visibly increases,
especially with the praise given by the teacher.” (B3). Repeated presentation opportunities
appeared to strengthen children’s confidence and willingness to communicate ideas publicly
within peer interactions. Children gradually become more confident speaking in front of their
peers, explaining the project process, and answering simple questions from teachers and
classmates. This activity helps children develop the ability to convey ideas (Veldman et al., 2020).

The teacher’s role in this stage is evident through the provision of positive reinforcement,
whether in the form of verbal praise or symbolic rewards. Positive reinforcement plays a role in
enhancing children’s motivation, interest, and engagement in learning (Hardy & McLeod, 2020).
The form of reinforcement, such as praise, is specific to the process for instance, highlighting the
child’s strategies or efforts thereby helping the child understand the factors contributing to the
success of their work. When a child struggles to explain their work, the teacher poses prompting
questions to help the child organize their explanation coherently. This strategy demonstrates that
presentations serve not only as a communication activity but also as an ongoing scaffolding
process in developing children’s reflective and critical thinking skills (Chan & Lee, 2021).
Pedagogically, the combination of presentation opportunities and positive reinforcement
contributes to enhancing children’s self-confidence and sense of competence (Sarkar, 2025; Trecy
Rosefine et al., 2024). Children become more confident in expressing their ideas in front of their
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peers in a psychologically safe environment, which is a key indicator of inclusive learning (Henley,
2025; Paul Mary, 2023).
3.5 Children’s Reflection on the Problem-Solving Process

Observation results indicate that the reflection stage serves as an essential concluding
element in the STEAM-PBL learning sequence, functioning to integrate children’s learning
experiences. Group-based reflective discussions created an inclusive interactional space that
supported open communication and shared participation among children and teachers
(Martinkova et al., 2020), which facilitates open communication (Baptista et al., 2018) and visual
contact (Sybing, 2021) between teachers and children. All three informants stated that teachers
help children reflect on the process they have gone through by asking reflective questions about
their work, the difficulties they faced, and their problem-solving strategies. As emphasized: “From
the children’s reflections, the teacher can identify which areas need improvement in the future.”
(B3). Children demonstrated emerging metacognitive awareness by recognizing challenges,
evaluating unfinished work, and proposing ideas for future improvement. This behavior indicates
the emergence of early metacognitive awareness, particularly in recognizing personal strategies,
challenges, and learning progress, as shown in Figure 4.

Merefleksi (Bermakna, Menggembirakan)

Penutup :

o Selesai bermain, anak diajak duduk melingkar

o Anak- anak diberi kesempatan untuk mempresentasikan hasil dari projek yang
sudah dibuat dan diselesaikan dari awal hingga akhir

o Guru menanyakan pengalaman apa saja yang diperoleh selama mengerjakan
projek

e Guru menanyakan kendala apa yang ditemui saat mengerjakan projek dan
bagaimana cara menyelesaikannya saat menemukan kesulitan

e Guru menanyakan apa saja yang akan diperbaiki dan dilakukan pada projek
selanjutnya.

Figure 4. Documentation of the reflection guide in the teaching module

Conceptually, reflective activities conducted through open discussions and probing questions
indicate the development of metacognitive awareness in children that is, an initial awareness of
the thinking processes, actions, and strategies they have employed (Ma et al., 2025; Mickelburgh,
2022). Children begin to understand what they have done, how they did it, and what can be
improved. Within the Problem-Based Learning framework, reflection also serves as part of a
continuous improvement cycle that connects prior experiences with future learning planning (Li
et al, 2023). In the context of STEAM-PBL, reflection expands the meaning of learning from
merely producing an outcome to a process of understanding experiences, facing challenges, and
finding solutions (Nguyen, 2025). In inclusive learning, non-competitive reflection practices
provide space for every child to share their experiences without the pressure of comparison,
thereby fostering an equitable learning environment that values diversity (Mahali, 2024;
Stanichenko, 2025).

In addition to impacting children’s development, reflection also serves as a pedagogical
evaluation for teachers. This practice demonstrates the presence of an adaptive and continuous
reflective cycle in learning, which is a key characteristic of inclusive education (Donath etal., 2023;
Hawthorne et al., 2025). Thus, the reflection stage in STEAM -PBL is not merely a closing activity
but acts as a bridge between past learning experiences and the improvement of learning quality
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in the next cycle, thereby supporting the creation of adaptive (Metsdpelto et al., 2022),
participatory (Karner et al., 2026), and inclusive (Landry & Malena, 2025) learning.

Based on the overall research findings, these results indicate that the implementation of
STEAM-PBL within an inclusive education context is not only effective in enhancing children’s
engagement and holistic development but also contributes to the development of communication
skills, collaborative participation, self-confidence, perseverance in problem-solving, and reflective
thinking. These developmental outcomes are closely linked to the adaptive pedagogical strategies
teachers employ at each stage of learning. Beyond the main findings, this study reveals that the
success of inclusive learning is significantly influenced by teachers’ ability to create a contextual,
collaborative, and reflective learning environment supported by responsive scaffolding practices
tailored to the individual needs of each child. Therefore, strengthening teachers’ competencies
through continuous training, developing flexible curricula, and providing institutional support are
crucial to ensuring the sustainability of inclusive practices.

The novelty of this study lies in a demonstration of how the principles of inclusive pedagogy
are concretely applied at every stage of STEAM-PBL learning in early childhood education.
Inclusive education that emphasizes access, participation, and adaptive support for every child
without discrimination (Pradhan & Naik, 2024; UNESCO, 2020), In this study, these approaches
were implemented through contextual problem-based learning, interest-based collaborative
grouping, responsive scaffolding, dialogic presentation practices, and non-competitive reflective
activities throughout the STEAM-PBL cycle.

Unlike previous studies, which have largely focused on creativity or cognitive outcomes, this
study provides a comprehensive analysis of how teachers foster inclusivity through active student
engagement, a non-discriminatory collaborative environment, and adaptive scaffolding and
differentiated instruction that responds to the individual needs of each child (Dulfer et al., 2025;
Pozas et al., 2021) Empirical findings indicate that this pedagogical strategy contributes to
children’s communication skills, collaborative engagement, emotional self-confidence,
perseverance in problem-solving, and the development of metacognitive awareness in
heterogeneous classrooms. Thus, inclusivity in STEAM-PBL is not merely positioned as a
normative principle, but as a pedagogical practice that is systematically embedded throughout the
learning process.

4. CONCLUSION

These findings demonstrate that STEAM-PBL supports inclusive early childhood learning
through contextual problem-based learning, interest-based collaboration, responsive scaffolding,
dialogic instruction, and reflective activities. These pedagogical practices enhance children’s
communication skills, collaborative participation, self-confidence, perseverance in problem-
solving, and emerging metacognitive awareness while enabling all children to participate
according to their individual abilities. Practically, inclusive early childhood teachers are
encouraged to utilize open-ended materials as flexible learning media and apply responsive
scaffolding and reflective dialogue to support active participation in heterogeneous classrooms.
Further research is recommended to examine the implementation of STEAM-PBL across broader
educational contexts and subject areas using longitudinal or mixed-methods approaches.



584 | IJECA (International Journal of Education and Curriculum Application)
Vol. 9, No. 2, August 2026, pp. 573-589

REFERENCES

Adl-Amini, K., Véllinger, V. A., & Eckart, A. (2024). Implementation quality of cooperative learning
and teacher beliefs—a mixed methods study. European Journal of Psychology of Education,
39(3), 2267-2281. https://doi.org/10.1007/s10212-023-00769-3

Ansari, Z., & Naseer, S. (2024). Perspective chapter: Collaborative learning benefits and its role in
critical thinking. In Massive Open Online Courses-Learning Frontiers and Novel Innovations.
IntechOpen. https://doi.org/10.5772 /intechopen.1007316

Ashleigh Bridges. (2025). Solving Issues of Inclusive Education with Collaboration Models. Texas
Educator Preparation, 9(1), 74-80. https://doi.org/10.59719 /txep.v9i1.63

Azmat ullah, & Samad, A. us. (2025). The Role of Peer Interaction in Inclusive Education for
Students with Special Needs. Annual Methodological Archive Research Review, 3(9), 1-10.
https://doi.org/10.63075/tgjw7b62

Baptista, P., Cunha, S., Pereira, J. S. A., Casal, S., Batista, K. D., Aratjo, W. L., Antunes, W. C., Cavatte,
P. C. Moraes, G. A. B.K,, Martins, S. C. V. C. V., DaMatta, F. M. F. F. M. F. M. F. M. F. M, Yasuda,
T., Fujii, Y., Yamaguchi, T., Barbosa, R. A,, Santini, P. T., Guilherme, L. R. G., Uction, L., Simkin,
A.]., ...Suleria, R. (2018). Stres Kerja: Penyebab, Dampak, Dan Solusinya. Photosynthetica,
2(1), 1-13. http://dx.doi.org/10.1038/s41559-019-0877-3%0Aht

Barblett, L., Cartmel, ], Lavina, L., Hadley, F., Irvine, S., Harrison, L. ]., & Bobongie-Harris, F. (2024).
Prioritising children’s participation in research: including children’s voices in updating a
national early learning framework. International Journal of Early Years Education, 32(4),
852-870. https://doi.org/10.1080/09669760.2024.2405535

Bohm, N. L. Klaassen, R. G., den Brok, P.,, & van Bueren, E. (2025). Adaptive guidance for
uncertainty: how teachers use scaffolding in transdisciplinary courses. Higher Education
Research and Development, 44(6), 1444-1461.
https://doi.org/10.1080/07294360.2025.2514513

Boiliuy, E. R.,, & Messakh, ]. ]. (2024). Pembelajaran adaptif sebagai inovasi strategi pembelajaran
bagi anak usia dini. Real Kiddos: Jurnal Pendidikan Anak Usia Dini, 2(2), 133-153.
https://doi.org/10.53547 /realkiddos.v2i2.528

Braun, V., & Clarke, V. (2025). Reporting guidelines for qualitative research: A values-based
approach. Qualitative Research in Psychology, 22(2), 399-438.
https://doi.org/10.4135/9781036232764.n8

Bustami, Y., Syafruddin, D., & Afriani, R. (2018). The implementation of contextual learning to
enhance biology students’ critical thinking skills. Jurnal Pendidikan IPA Indonesia, 7(4),
451-457. https://doi.org/10.15294 /jpii.v7i4.11721

Cade, J., Wardle, F., & Otter, ]. (2022). Quality early care and learning: Exploring child-centered
pedagogy a qualitative multi-case study. Cogent FEducation, 9(1), 2144589.
https://doi.org/10.1080/2331186X.2022.2144589

Casimiro, G., Panapanaan, R. M., Dela Pefia, V., Tamayo, L. M., & Bezar, R. (2025). Teachers’
Resources in Early Childhood Education: Challenges and Strategies. Psychology and
Education: A Multidisciplinary Journal, 34(2), 191-203.
https://doi.org/10.70838/pemj.340205

Chan, C. K, & Lee, K. K. (2021). Reflection literacy: A multilevel perspective on the challenges of
using reflections in higher education through a comprehensive literature
review. Educational Research Review, 32, 100376.
https://doi.org/10.1016/j.edurev.2020.100376

Chen, J. J. (2023). Reflecting on reflection among early childhood teachers: a study of reflection
for, in, and on action intersecting with the technical, practical, and critical dimensions.
Reflective Practice, 24(3), 324-346. https://doi.org/10.1080/14623943.2023.2194624

Chen, S., Green, M., & Hodge, K. N. (2025, October). Four-to-six-year-olds’ developing
metacognition and its association with learning outcomes. In Frontiers in Education (Vol.
10, p. 1653320). Frontiers Media SA. https://doi.org/10.3389 /feduc.2025.1653320

Chen, Y. L., & Tippett, C. D. (2022). Project-based inquiry in STEM teaching for preschool



https://doi.org/10.1007/s10212-023-00769-3
https://doi.org/10.5772/intechopen.1007316
https://doi.org/10.59719/txep.v9i1.63
https://doi.org/10.63075/tgjw7b62
http://dx.doi.org/10.1038/s41559-019-0877-3%0Aht
https://doi.org/10.1080/09669760.2024.2405535
https://doi.org/10.1080/07294360.2025.2514513
https://doi.org/10.53547/realkiddos.v2i2.528
https://doi.org/10.4135/9781036232764.n8
https://doi.org/10.15294/jpii.v7i4.11721
https://doi.org/10.1080/2331186X.2022.2144589
https://doi.org/10.70838/pemj.340205
https://doi.org/10.1016/j.edurev.2020.100376
https://doi.org/10.1080/14623943.2023.2194624
https://doi.org/10.3389/feduc.2025.1653320

Avanti Vera Risti Pramudyani, Designing Inclusive Early... 585

children. Eurasia Journal of Mathematics, Science and Technology Education, 18(4),
em2093. https://doi.org/10.29333 /ejmste /11899

Chiu, T. K, Li, Y, Ding, M., Hallstrom, ]J.,, & Koretsky, M. D. (2025). A decade of research
contributions and emerging trends in the International Journal of STEM
Education. International Journal of STEM Education, 12(1), 12.
https://doi.org/10.1186/s40594-025-00533-7

Cruz, N., Alves, ]. L., Vergara, M. V. M,, Santos, L. R. dos, Nascimento, J., & Santos, A. M. V. G. dos.
(2024). The importance of continuing teacher training for inclusive education. Aracé, 6(3),
7067-7078. https://doi.org/10.56238 /arev6n3-163

Dafini Pinky, F. (2023). Adapting the Classroom Environment for Inclusive Education: A
Comprehensive Exploration of Strategies. Shanlax International Journal of Arts, Science
and Humanities, 11(S1-Nov), 59-62. https://doi.org/10.34293 /sijash.v11is1-nov.6867

Danék, A., & URGOSIKOVA, M. (2024). Qualitative Research Design in Education: Tools, Challenges,
and Practical Implications. AD ALTA: Journal of Interdisciplinary Research, 14(2), 385-389.
https://doi.org/10.33543/j.1402.385389

Daniel, M., Pinz 6 n, R. 1 guez, A lvarez, W. 0., Romero, A. F., & Tomas, S. (2024). Barriers and
Challenges in the Implementation of the STEAM Approach in Educational Practice.
Evolutionary Studies in Imaginative Culture, 1849-1863.
https://doi.org/10.70082 /esiculture.vi.1599

Dastyari, A., & Jose, C. (2024). Achieving inclusive and equitable quality education for all: The
importance of digital inclusion. Alternative Law Journal, 49(4), 282-287.
https://doi.org/10.1177/1037969X241295798

Donath, J. L., Liike, T., Graf, E,, Tran, U. S., & Gotz, T. (2023). Does professional development
effectively support the implementation of inclusive education? A meta-
analysis. Educational Psychology Review, 35(1), 30. https://doi.org/10.1007/s10648-023-
09752-2

dos Santos, E. F., Goncalves, B. C. M., de Oliveira, K. B., & Silva, M. B. (2018). Project Based Learning
Applied to Technical Drawing. Creative Education, 09(03), 479-496.
https://doi.org/10.4236/ce.2018.93034

Dr. Ranbir. (2024). Inclusive Education Practices for Students with Diverse Needs. Innovative
Research Thoughts, 10(1), 142-146. https://doi.org/10.36676/irt.v10.i1.1405

Dulfer, N., Saito, T., & McKernan, A. (2025). Differentiated instruction: an investigation into the
effect of class compositional factors on teaching processes. Asia Pacific Education Review,
26(4),1041-1054. https://doi.org/10.1007/s12564-025-10065-y

Florian, L. (2019). On the necessary co-existence of special and inclusive education. International
Journal of Inclusive Education, 23(7-8), 691-704.
https://doi.org/10.1080/13603116.2019.1622801

Florian, L., & Camedda, D. (2020). Enhancing teacher education for inclusion. European Journal of
Teacher Education, 43(1), 4-8. https://doi.org/10.1080/02619768.2020.1707579

Gaewen, B. W. (2025). a Literature Review on Teachers’ Strategies in Managing Diverse
Mainstream Classroom Settings. Cognizance Journal of Multidisciplinary Studies, 5(6), 197-
208. https://doi.org/10.47760/cognizance.2025.v05i06.014

Hamel, E., Joo, Y., Hong, S. Y., & Burton, A. (2021). Teacher questioning practices in early childhood
science activities. Early  Childhood  Education Journal, 49(3), 375-384.
https://doi.org/10.1007/s10643-020-01075-z

Hardy, J. K, & McLeod, R. H. (2020). Using Positive Reinforcement With Young Children. Beyond
Behavior, 29(2),95-107. https://doi.org/10.1177/1074295620915724

Hawthorne, M., Bourke, M., Bruijns, B. A., Vanderloo, L. M., [rwin, J. D., Heydon, R,, ... & Tucker, P.
(2026). The efficacy of the TEACH e-learning course at improving early childhood
education students’ physical activity and sedentary behaviour related self-efficacy,
knowledge, intentions, and perceived behavioural control. Early Childhood Education
Journal, 54(2), 645-660. https://doi.org/10.1007/s10643-025-01855-5

Henley, J. (2025). Pedagogy and inclusion. Inclusive Pedagogy in Music Education, 40-63.



https://doi.org/10.29333/ejmste/11899
https://doi.org/10.1186/s40594-025-00533-7
https://doi.org/10.56238/arev6n3-163
https://doi.org/10.34293/sijash.v11is1-nov.6867
https://doi.org/10.33543/j.1402.385389
https://doi.org/10.70082/esiculture.vi.1599
https://doi.org/10.1177/1037969X241295798
https://doi.org/10.1007/s10648-023-09752-2
https://doi.org/10.1007/s10648-023-09752-2
https://doi.org/10.4236/ce.2018.93034
https://doi.org/10.36676/irt.v10.i1.1405
https://doi.org/10.1007/s12564-025-10065-y
https://doi.org/10.1080/13603116.2019.1622801
https://doi.org/10.1080/02619768.2020.1707579
https://doi.org/10.47760/cognizance.2025.v05i06.014
https://doi.org/10.1007/s10643-020-01075-z
https://doi.org/10.1177/1074295620915724
https://doi.org/10.1007/s10643-025-01855-5

586 | UECA (International Journal of Education and Curriculum Application)
Vol. 9, No. 2, August 2026, pp. 573-589

https://doi.org/10.4324/9781003414261-3

Hussein, K., Alj, F. D. A,, Ne'matullah, K. F,, Khairundin, S. A. A., Shamsudin, N. H., & Shanmugam, ].
(2025). Adapting Pedagogical Scaffolding for Digital Natives Through Technology.
International Journal of Modern Education, 7(26), 766-776.
https://doi.org/10.35631/ijmoe.726051

Ibarrola-Garcia, S. (2024). Peer relationships: school mediation benefits for sustainable peace.
Pastoral Care in Education, 42(3), 290-317.
https://doi.org/10.1080/02643944.2023.2244500

Ichlas, M., Rohmadheny, P. S., Hastuti, D., & Pramudyani, A. V. R. (2023). Analyzing STEAM project-
based learning in PAUD Terpadu ’Aisyiyah Nur’aini unit II Yogyakarta. Journal of Early
Childhood Care and Education, 6(2), 93-102. https://doi.org/10.26555/jecce.v6i2.8949

Jardinez, M. ]., & Natividad, L. R. (2024). The The Advantages and Challenges of Inclusive
Education: Striving for Equity in the Classroom. Shanlax International Journal of Education,
12(2), 57-65. https://doi.org/10.34293 /education.v12i2.7182

Kanoknitanunt, P., Nilsook, P., & Wannapiroon, P. (2021). Imagineering Learning With Logical
Problem  Solving.  journal of Education and Learning, 10(3), 112.
https://doi.org/10.5539/jel.v10n3p112

Karner, T., Juttler, M., Bottling, M., & Weif3, ]. K. (2026). Participatory learning environments:
Student and teacher perspectives on classroom decision-making. Learning Environments
Research, 29(1), 22. https://doi.org/10.1007 /s10984-026-09576-1

Landry, J., & Malena, C. (2025). Learning for participatory, accountable, and inclusive governance:
Pedagogies, practices, and lessons from the field. Journal of Curriculum and Pedagogy,
22(4), 883-893. https://doi.org/10.1080/15505170.2024.2428326

Larios, R. ]J., & Zetlin, A. (2023). Challenges to preparing teachers to instruct all students in
inclusive  classrooms.  Teaching and  Teacher  Education, 121, 103945.
https://doi.org/10.1016/j.tate.2022.103945

Lee, ]. (2020). Coding in early childhood. Contemporary Issues in Early Childhood, 21(3), 266-269.
https://doi.org/10.1177/1463949119846541

Li, A., Mellon, M., Keuhl, A., & Sibbald, M. (2023). Measuring group function in problem-based
learning: development of a reflection tool. BMC Medical Education, 23(1), 1-13.
https://doi.org/10.1186/s12909-023-04726-y

Li, ]. (2024). Effective Strategies for Interdisciplinary Integration in STEAM Curriculum Design.
Transactions on Social Science, Education and Humanities Research, 8, 99-105.
https://doi.org/10.62051 /gvesha87

Lile Diamond, L. (2018). Problem Solving in the Early Years. Intervention in School and Clinic,
53(4), 220-223. https://doi.org/10.1177/1053451217712957

Liu, X., & Potmesil, M. (2025). A review of research on the development of inclusive education in
children with special educational needs over the past 10 years : a visual analysis based on
CiteSpace. Frontiers in Education, January, 1-13.
https://doi.org/10.3389 /feduc.2024.1475876

Ma, W., Wang, X., & Zhang, B. (2025). The Development of Metacognition: How it Defines and How
it can be Done. An Overview of Literature, Language and Education Research Vol. 9, 144-
151. https://doi.org/10.9734 /bpi/aoller/v9/4233

Mahali, J. (2024). Inclusive curriculum design: Fostering Equity and Access for Students with
Diverse Learning Needs. Indian Journal od Applied Research, 14(3), 64-66.
https://doi.org/10.36106/ijar/0711101

Mannion, P., Bangun, 1. V., Li, Z., & Wolgemuth, J. (2021). An EAP instructor's perceptions of and
engagement in dialogic scaffolding. Linguistics and Education, 66, 100994.
https://doi.org/10.1016/j.linged.2021.100994

Martinkovd, P., Hladka, A., & Potuznikovd, E. (2020). Is academic tracking related to gains in
learning competence? Using propensity score matching and differential item change
functioning analysis for better understanding of tracking implications. Learning and
Instruction, 66, 101286. https://doi.org/10.1016/j.learninstruc.2019.101286



https://doi.org/10.4324/9781003414261-3
https://doi.org/10.35631/ijmoe.726051
https://doi.org/10.1080/02643944.2023.2244500
https://doi.org/10.26555/jecce.v6i2.8949
https://doi.org/10.34293/education.v12i2.7182
https://doi.org/10.5539/jel.v10n3p112
https://doi.org/10.1007/s10984-026-09576-1
https://doi.org/10.1080/15505170.2024.2428326
https://doi.org/10.1016/j.tate.2022.103945
https://doi.org/10.1177/1463949119846541
https://doi.org/10.1186/s12909-023-04726-y
https://doi.org/10.62051/gvesha87
https://doi.org/10.1177/1053451217712957
https://doi.org/10.3389/feduc.2024.1475876
https://doi.org/10.9734/bpi/aoller/v9/4233
https://doi.org/10.36106/ijar/0711101
https://doi.org/10.1016/j.linged.2021.100994
https://doi.org/10.1016/j.learninstruc.2019.101286

Avanti Vera Risti Pramudyani, Designing Inclusive Early... 587

Messiou, K. (2025). Responding to student diversity. Inclusive Journeys, 69-93.
https://doi.org/10.4324/9781003492054-6

Messiou, K., de los Reyes, ]., Potnis, C., Dong, P., & Rwang, V. K. (2025). Student voice for promoting
inclusion in primary schools. International Journal of Inclusive Education, 29(7), 1168-
1182. https://doi.org/10.1080/13603116.2024.2317729

Metsapelto, R. L., Utriainen, J., Poikkeus, A. M., Muotka, ]., Tolvanen, A., & Warinowski, A. (2022).
Multiple mini-interviews as a selection tool for initial teacher education
admissions. Teaching and Teacher Education, 113, 103660.
https://doi.org/10.1016/j.tate.2022.103660

Meulenbroeks, R., van Rijn, R., & Reijerkerk, M. (2024). Fostering Secondary School Science
Students’ Intrinsic Motivation by Inquiry-based Learning. Research in Science Education,
54(3), 339-358. https://doi.org/10.1007/s11165-023-10139-0

Meydan, C. H., & Akkas, H. (2024). The role of triangulation in qualitative research: Converging
perspectives. Principles of Conducting Qualitative Research in Multicultural Settings, 98-
129. https://doi.org/10.4018/979-8-3693-3306-8.ch006

Meza, B. P, Simoes, L., Ryan, G., Saunders, M., Turley, K., Dudovitz, R. N., & Wong, M. D. (2025).
Adolescent perspectives on the effect of cooperative classroom learning on social
networks and health. PLoS One, 20(7), e0328437.
https://doi.org/10.1371/journal.pone.0328437

Mickelburgh, J. (2022). Supporting young children to think and talk about their learning. Early
Years Educator, 23(14), 6-6. https://doi.org/10.12968/eyed.2022.23.14.6

Minces, V. H., & Akshay, N. (2022). STEAM for all: a vision for STEM and arts integration.
International Encyclopedia of Education: Fourth Edition, 10-18.
https://doi.org/10.1016/B978-0-12-818630-5.13053-2

Mullick, J., Wang, Q., Vlcek, S., & Sikder, S. (2025). “The possibility of meeting the needs of all
children”: A framework for enhancing inclusive STEAM pedagogy in early childhood
settings. International Journal of Educational Research, 133.
https://doi.org/10.1016/j.ijer.2025.102705

Neri Tejada, J., Li, L., & Hammer, M. (2024). Children’s Classroom Experiences in Building Peer
Relationships. Early Childhood  Education  Journal, 52(6), 991-1000.
https://doi.org/10.1007/s10643-023-01484-w

Nguyen, A. Q. (2025). Pedagogical approaches in STEAM education. Transformative Approaches to
STEAM Integration in Modern Education, 53-78. https://doi.org/10.4018/979-8-3693-
7408-5.ch003

0ji, E. C,, Thompson, E., & Umoh, S. (2025). An Overview of Inclusive Education and Its Significance
for Equitable Learning Opportunities. The Special Educator, 24(2), 164-169.
https://tspeducator.com/index.php/TSE/article /view/107

Pant, S. K., Luitel, B. C,, & Pant, B. P. (2020). STEAM Pedagogy as an Approach for Teacher
Professional Development. Mathematics Education Forum Chitwan, 5(5), 28-33.
https://doi.org/10.3126 /mefc.v5i5.34760

Paul Mary, S. (2023). Unlocking Potential: How Inclusive Education is Revolutionizing Learning
for All. Shanlax International Journal of Arts, Science and Humanities, 11(S1i2-Nov), 139-
144. https://doi.org/10.34293 /sijash.v11is1i2-nov.7334

Perignat, E., & Katz-Buonincontro, J. (2019). STEAM in practice and research: An integrative
literature review. Thinking Skills and Creativity, 31, 31-43.
https://doi.org/10.1016/j.tsc.2018.10.002

Pollak, I., Stiehl, K. A. M., Birchwood, |., Schrank, B., Zechner, K. A., Wiesner, C., & Woodcock, K. A.
(2024). Promoting Peer Connectedness Through Social-Emotional Learning: Evaluating
the Intervention Effect Mechanisms and Implementation Factors of a Social-Emotional
Learning Programme for 9 to 12-Year-0lds. Journal of Youth and Adolescence, 53(1), 89-
116. https://doi.org/10.1007 /s10964-023-01871-x

Pozas, M., Letzel, V., Lindner, K. T., & Schwab, S. (2021). DI (Differentiated Instruction) Does
Matter! The Effects of DI on Secondary School Students’ Well-Being, Social Inclusion and



https://doi.org/10.4324/9781003492054-6
https://doi.org/10.1080/13603116.2024.2317729
https://doi.org/10.1016/j.tate.2022.103660
https://doi.org/10.1007/s11165-023-10139-0
https://doi.org/10.4018/979-8-3693-3306-8.ch006
https://doi.org/10.1371/journal.pone.0328437
https://doi.org/10.12968/eyed.2022.23.14.6
https://doi.org/10.1016/B978-0-12-818630-5.13053-2
https://doi.org/10.1016/j.ijer.2025.102705
https://doi.org/10.1007/s10643-023-01484-w
https://doi.org/10.4018/979-8-3693-7408-5.ch003
https://doi.org/10.4018/979-8-3693-7408-5.ch003
https://doi.org/10.3126/mefc.v5i5.34760
https://doi.org/10.34293/sijash.v11is1i2-nov.7334
https://doi.org/10.1016/j.tsc.2018.10.002
https://doi.org/10.1007/s10964-023-01871-x

588 | UECA (International Journal of Education and Curriculum Application)
Vol. 9, No. 2, August 2026, pp. 573-589

Academic Self-Concept. Frontiers in Education, 6.
https://doi.org/10.3389 /feduc.2021.729027

Pradhan, K. C, & Naik, S. (2024). Inclusive Education: A Foundation for Equality and
Empowerment at the Elementary Stage. International Journal of Multidisciplinary Research
in Arts, Science and Technology, 2(2), 1-8. https://doi.org/10.61778/ijmrast.v2i2.36

Ramey, K. E., & Stevens, R. (2023). Dilemmas experienced by teachers in adapting to the Role of
facilitator in the STEAM classroom. Journal Teaching and Teacher Education, 133.
https://doi.org/10.1016/j.tate.2023.104271

Randall, V. (2025a). Activities for Learning. Professional Knowledge in Primary Physical Education,
71-80. https://doi.org/10.4324/9781032696379-9

Randall, V. (2025b). Inclusive Approaches. Professional Knowledge in Primary Physical Education,
94-105. https://doi.org/10.4324/9781032696379-11

Roncevi¢, K, & Rieckman, M. (2025). Education for Sustainable Development and Inclusive
Education with particular consideration of learners with special needs: a scoping
literature review. Frontiers in Education, 2030(July), 1-14.
https://doi.org/10.3389 /feduc.2025.1593060

Sanz-Camarero, R., Ortiz-Revilla, ], & Greca, I. M. (2023). The Impact of Integrated STEAM
Education on Arts Education: A Systematic Review. Education Sciences, 13(11).
https://doi.org/10.3390/educsci13111139

Sari, H., Cevik, M., & Cevik, 0. (2023). The impact of STEAM (STEM + arts) activities on learning
outcomes in students with specific learning disabilities. Support for Learning., 39(1), 3-21.
https://doi.org/10.1111/1467-9604.12462

Sarkar, H. (2025). The Power of Positive Reinforcement in Classrooms. International Journal For
Multidisciplinary Research, 7(5). https://doi.org/10.36948/ijfmr.2025.v07i05.58402

Sharma, S. (2023). Challenges in Diverse Classroom of School: Teachers’ Perspectives.
Chaturbhujeshwar Academic Journal, 1(1), 38-50.
https://doi.org/10.3126/caj.v1i1.63133

Silva, T. (2023). Inclusive Education and Teacher Training in Early Childhood Education. Revista
Género e Interdisciplinaridade, 4(06), 597-618. https://doi.org/10.51249/gei.v4i06.1797

Simanjuntak, Y. I. W., & Purwaningsih, D. (2024). STEM integrated problem based learning: the
implementation and roles in science learning. Jurnal Pendidikan MIPA, 25(September),
686-700. https: //dx.doi.org/10.23960/jpmipa/v25i2.pp686-700

Singh, S. (2024). Inclusive Education: Promoting Equity and Access for Students with Disabilities.
Global International Research Thoughts, 12(1), 30-35.
https://doi.org/10.36676/girt.v12.i1.109

Siwik, E. (2025). Early Childhood Educators’ Perception of their Training and Support Needs for
Inclusive Education. 6(0), 167-186. https://doi.org/10.32920/ryerson.14653044

Smith, K., Maynard, N., Berry, A., Stephenson, T., Spiteri, T., Corrigan, D., ... & Smith, T. (2022).
Principles of problem-based learning (PBL) in STEM education: Using expert wisdom and
research to frame educational practice. Education Sciences, 12(10), 728.
https://doi.org/10.3390/educsci12100728

Sonu, Anchal, A, & Sunita. (2025). STEAM Education and Creative Thinking Development: A
Conceptual and Thematic Exploration. International Journal of Innovative Science and
Research Technology, 1468. https://doi.org/10.38124 /ijisrt/25dec1063

Spyropoulou, N., Mathiopoulos, K., & Kameas, A. (2025). “We Believe in STEAM Education, but We
Need Support” In-Service Teachers’ Voices on the Realities of STEAM
Implementation. Education Sciences, 15(10), 1300.
https://doi.org/10.3390/educsci15101300

Stanichenko, O. (2025). Differentiated learning in an inclusive environment. Scientific Bulletin of
the Izmail State University of Humanities. Section «Pedagogical Sciences», 72, 296-306.
https://doi.org/10.31909/26168812.2025

Sun, ]. (2023). Implementing and Facilitating STEAM Problem-Based Learning From the
Perspective of Teacher Leadership. Asia Pacific Journal of Educators and Education, 38(2),



https://doi.org/10.3389/feduc.2021.729027
https://doi.org/10.61778/ijmrast.v2i2.36
https://doi.org/10.1016/j.tate.2023.104271
https://doi.org/10.4324/9781032696379-9
https://doi.org/10.4324/9781032696379-11
https://doi.org/10.3389/feduc.2025.1593060
https://doi.org/10.3390/educsci13111139
https://doi.org/10.1111/1467-9604.12462
https://doi.org/10.36948/ijfmr.2025.v07i05.58402
https://doi.org/10.3126/caj.v1i1.63133
https://doi.org/10.51249/gei.v4i06.1797
https://dx.doi.org/10.23960/jpmipa/v25i2.pp686-700
https://doi.org/10.36676/girt.v12.i1.109
https://doi.org/10.32920/ryerson.14653044
https://doi.org/10.3390/educsci12100728
https://doi.org/10.38124/ijisrt/25dec1063
https://doi.org/10.3390/educsci15101300
https://doi.org/10.31909/26168812.2025

Avanti Vera Risti Pramudyani, Designing Inclusive Early... 589

221-248. https://doi.org/10.21315 /apjee2023.38.2.12

Sybing, R. (2021). Examining dialogic opportunities in teacher-student interaction: An
ethnographic observation of the language classroom. Learning, Culture and Social
Interaction, 28, 100492. https://doi.org/10.1016/]j.1csi.2021.100492

Teixeira, P. B, Rocha, H., & Martins, C. (2025). Challenges and potential in implementing STE(A)M
in teachers’ practices: a systematic review. International Journal of Mathematical
Education in Science and Technology, 56(8), 1384-1400.
https://doi.org/10.1080/0020739X.2025.2496701

Temiz, Z., & Cevik, M. (2024). STEAM education with young learners: five different design
processes. Early Years, 44(3-4), 918-933.
https://doi.org/10.1080/09575146.2023.2274293

Thi, N. hoang. (2022). Applying steam education in inclusive education: opportunities and
challenges. Journal of Science Educational Science, 67(5A), 244-254.
https://doi.org/10.18173/2354-1075.2022-0139

Trecy Rosefine, A., Sundari, N., & Anesty Mashudi, E. (2024). Pengembangan kepercayaan diri anak
usia dini melalui kegiatan show and tell. Murhum : Jurnal Pendidikan Anak Usia Dini, 5(1),
662-676. https: //doi.org/10.37985/murhum.v5i1.635

Tuerah, P. R. (2025). Teacher Professional Development in Implementing Inclusive Education
Practices. Naluri Edukasi Jurnal Pendidikan, 2(3), 117-130.
https://doi.org/10.64924/cs3h9b14

UNESCO. (2020). Inclusion and education : all means all.

Vantieghem, W., Roose, 1., Gheyssens, E., Griful-Freixenet, ., Keppens, K., Vanderlinde, R., ... & Van
Avermaet, P. (2020). Professional vision of inclusive classrooms: A validation of teachers’
reasoning on differentiated instruction and teacher-student interactions. Studies in
Educational Evaluation, 67, 100912. https://doi.org/10.1016/j.stueduc.2020.100912

Veldman, M. A, Doolaard, S., Bosker, R. ., & Snijders, T. A. B. (2020). Young children working
together. Cooperative learning effects on group work of children in Grade 1 of primary
education. Learning and instruction, 67, 101308.
https://doi.org/10.1016/j.learninstruc.2020.101308

Veziroglu-Celik, M., Ozkaya, S., Kacar, G., & Senturk, Z. E. (2026). STEAM in early childhood: An
analysis towards teachers’ and children’s perspectives. Early Childhood Education
Journal, 54(2),1027-1039. https://doi.org/10.1007/s10643-025-01897-9

Wade, C. B, Koc, M., Searcy, A., Coogle, C., & Walter, H. (2023). STEAM activities in the inclusive
classroom: Intentional planning and practice. Education Sciences, 13(11), 1161.
https://doi.org/10.3390/educsci13111161

Wijnia, L., Noordzij, G., Arends, L. R,, Rikers, R. M., & Loyens, S. M. (2024). The effects of problem-
based, project-based, and case-based learning on students’ motivation: A meta-
analysis. Educational Psychology Review, 36(1), 29. https://doi.org/10.1007/s10648-024-
09864-3

Wised, S., & Inthanon, W. (2024). The Evolution of STEAM-Based Programs: Fostering Critical
Thinking, Collaboration, and Real-World Application. Journal of Education and Learning
Reviews, 1(4), 13-22. https://doi.org/10.60027 /jelr.2024.780

Zhou, T., & Colomer, J. (2024). Cooperative learning promoting cultural diversity and individual
accountability: A systematic review. Education  Sciences, 14(6), 567.
https://doi.org/10.3390/educsci14060567



https://doi.org/10.21315/apjee2023.38.2.12
https://doi.org/10.1016/j.lcsi.2021.100492
https://doi.org/10.1080/0020739X.2025.2496701
https://doi.org/10.1080/09575146.2023.2274293
https://doi.org/10.18173/2354-1075.2022-0139
https://doi.org/10.37985/murhum.v5i1.635
https://doi.org/10.64924/cs3h9b14
https://doi.org/10.1016/j.stueduc.2020.100912
https://doi.org/10.1016/j.learninstruc.2020.101308
https://doi.org/10.1007/s10643-025-01897-9
https://doi.org/10.3390/educsci13111161
https://doi.org/10.1007/s10648-024-09864-3
https://doi.org/10.1007/s10648-024-09864-3
https://doi.org/10.60027/jelr.2024.780
https://doi.org/10.3390/educsci14060567

