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Abstract: Inclusive education requires instructional approaches that respond to the diverse learning of students
with intellectual disabilities. STEM learning provides potential for concrete and meaningful learning experiences,
but the implementation of STEM learning in inclusive schools remains inadequately. This study aimed to explore
teachers’ perspective on the implementation of STEM learning for students with intellectual disabilities and to
identify the challenges and instructional needs for developing adaptive STEM learning resources, primarily for
students with intellectual disabilities. A qualitative exploratory design was employed in five inclusive elementary
schools in Pulogadung District, Jakarta, involving 33 teachers selected through purposive sampling. Data were
collected through classroom observations, semi-structured interviews, and document analysis and analysed using
qualitative descriptive analysis. The findings indicate that STEM-related learning is integrated into Coding,
mathematics, and IPAS activities rather than implemented as a primary subject. The implementation in inclusive
schools is constrained by limited special education preparation, lack of standardized STEM guidance, insufficient
adaptive instructional resources, and workload and time constraints. These findings showed that practical and
adaptive STEM learning resources should provide clear guidance for teachers and can be adjusted to the diverse
learning needs of students with intellectual disabilities.
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INTRODUCTION

Inclusive education is a fundamental strategy for ensuring that all children have access to quality education,
regardless of their background and condition (Buli-Holmberg & Jeyaprathaban, 2016; Gaitas et al., 2025; Shogren et
al,, 2015). Inclusive education involves as a process that addresses and response to the diverse needs of all students
by promoting their active participation in learning, culture, and community (Johora, n.d.; Sharma & Sokal, 2016; Yada
& Savolainen, 2017) Accordingly, inclusive education represents a critical component in advancing a more equitable,
high-quality, and sustainable education system.

Students with intellectual disabilities possess the same rights to education and learning opportunities as their
peers within inclusive school settings (Aulia et al,, 2025; Hanan Midiyati et al,, n.d.; Maulidina et al., 2025). However,
their cognitive characteristic and limitations in adaptive functioning often necessitate extended information-
processing time and more individualized instructional support. In this context, STEM (Science, Technology,
Engneering, and Mathematics) based approaches are a potential alternative in educational practice, for instance
approaches emphasize concrete, contextual and meaningful learning experiences, while also contributing to the
development of social and emotional abilities and increasing confidence in students with intellectual disabilities
(Chen et al.,, 2022; Da et al,, 2025; Hughes et al, 2022; Istenic Starcic & Bagon, 2014; Lamptey et al.,, 2021).
Appropriately, designed STEM approaches have proven effective in supporting learning in inclusive schools (Istenic
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Starcic & Bagon, 2014; Mcdonald & Research Online, 2016). STEM is not merely a passing educational trend;
numerous studies have demonstrated its benefits in providing positive stimulation for child development.

STEM learning develops problem-solving, communication, collaboration, and independent thinking through
authentic and meaningful task. These competencies are important for students with intellectual disabilities because
they support participation in school and everyday context. (Ata-Aktiirk et al,, 2026; Basham et al,, 2010; Sarita &
Wisudawati, 2024; Wing et al., 2021). It provides opportunities to develop functional knowledge, problem-solving
abilities, and independent living skills that are essential for everyday life and community participation. STEM
Learning is valuable for enhancing the quality of student’s daily life especially students with intellectual disabilities.

In the Indonesian elementary school context, STEM is generally implemented as an interdisciplinary approach
integrated across relevant subject areas and learning activities rather than as a primary subject. The Indonesian
National Curriculum has also introduced Coding and Al as optional subject in elementary school, with opportunities
for integration into other subjects and learning activities.

While previous studies have explained the potential of STEM learning for students with intellectual disabilities.
Moreover, limited attention has been given to show how STEM learning can be adapted to the specific learning
characteristic of students with intellectual disabilities in inclusive classroom. However, they lack structured guidance
on how STEM should be adapted to the specific learning characteristics of students with intellectual disabilities. This
gap particularly essential because teachers in inclusive school are often required to adapt learning activities to
diverse student needs, while teachers have limited preparation in STEM and special education. Adaptive STEM
learning resources and instructional needs are required for teachers in inclusive setting classroom.

Although previous studies have discussed the potential of STEM for students with intellectual disabilities. There
is lack evidence that shows about how teachers in inclusive elementary schools adapt STEM-related learning for
students with intellectual disabilities, particularly in context where teachers have limited preparation in both special
education and adaptive STEM pedagogy.

As a result, this study explores teachers’ perspective on STEM learning for students with intellectual disabilities,
focusing on the adaptation, the challenges that teachers encounter, and the instructional needs that should be
considered in developing adaptive STEM learning resources for students with intellectual disabilities. Without clear
guidance for teachers in inclusive classrooms, they may have to rely on their own experiences by trial and error,
which makes it hard to understand how to adapt STEM for students with intellectual disabilities in their classroom.

This study is expected tocontributes the theoretical development of inclusive STEM education by providing
empirical evidence on how STEM learning is currently understood and implemented from teachers’ perspectives in
inclusive elementary schools. While STEM education has increasingly been associated with experiential,
interdisciplinary, and problem-based learning, its application for students with intellectual disabilities remains
insufficiently conceptualized. The findings extend the discussion of inclusive STEM education by highlighting the
importance of an adaptive approach that considers students’ cognitive characteristics, learning pace, communication
abilities, and need for concrete learning experiences. In this regard, the study proposes that STEM learning in
inclusive settings should not merely involve transferring conventional STEM activities to students with disabilities,
but should incorporate principles of differentiation, accessibility, scaffolding, and contextual adaptation. The study
therefore contributes to the emerging theoretical perspective that effective STEM education for students with
intellectual disabilities requires alignment among STEM competencies, inclusive pedagogy, teacher preparedness,
and adaptive learning resources.

Practically, this study is expected to provides important implications for teachers, schools, and educational
resource developers. The findings indicate that teachers require practical guidance and structured resources that
translate STEM concepts into accessible learning activities for students with intellectual disabilities. Adaptive STEM
resources should therefore include clear instructional procedures, concrete and visual learning materials,
differentiated tasks, flexible levels of difficulty, and assessment strategies that accommodate diverse learning needs.
For schools, the findings highlight the need to strengthen teacher professional development in both STEM pedagogy
and special education, while also providing adequate time, collaboration, and institutional support for inclusive STEM
implementation. For curriculum and learning-resource developers, the study provides an empirical basis for
developing adaptive STEM resources specifically designed for inclusive elementary classrooms. More broadly, the
findings can inform policymakers and educational institutions in developing guidelines and professional
development programs that integrate STEM education with inclusive education principles. Thus, this study
contributes not only to understanding the current challenges of STEM implementation but also to establishing a
practical foundation for the development of more accessible, adaptive, and inclusive STEM learning resources for
students with intellectual disabilities.

RESEARCH METHODOLOGY

This study used a qualitative approach with an exploratory research design. The qualitative approach is used to
explore and understand teachers’ perspective on the implementation of STEM learning for students with intellectual
disabilities in inclusive schools in Jakarta. According to (Creswell, 2018) qualitative research is appropriate when
research seek to explore and understand the meaning of the problem. The study involved 33 teachers from five
inclusive elementary schools in Pulogadung District, East Jakarta. Participants were selected based on their teaching
experiences in inclusive classrooms. There were 33 participants, while one participant had a background in Special
Education and other participants were graduated of Primary School Teacher Education. This characteristic is crucial
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for understanding teachers’ experiences and instructional needs in adaptive STEM learning for students with
intellectual disabilities.

Data were collected through classroom observations, semi-structured interviews, and document analysis.
Classroom observations were conducted in five inclusive elementary schools to observe the implementation of STEM
learning and how teachers adapted learning activities for students with intellectual disabilities. Semi-structured
interview was conducted with teachers to investigate teachers’ understanding and experiences of STEM learning.
Document analysis was conducted to obtain supporting data from curriculum materials, students’ assessment, and
their learning needs.

The data were analyzed using qualitative descriptive analysis. Classroom observations, interview, and document
data were reviewed to identify information related to STEM implementation, adaptation, challenges, and teachers’
instructional needs. The findings were then organized and described to provide STEM learning was implemented for
students with intellectual disabilities in inclusive classrooms.

RESULTS AND DISCUSSION

Results

The findings identified three main areas related to STEM learning for students with intellectual disabilities in
inclusive elementary schools: (1) STEM implementation and instructional adaptation, (2) challenges in implementing and
adapting STEM learning, and (3) teachers’ instructional needs for adaptive STEM learning.

First, regarding STEM implementation and instructional adaptation, among 33 teachers, only one had a background
in special education. This teacher demonstrated more explicit in differentiation strategies, including simplifying learning
materials and learning objectives. In contrast, teachers with primary school education background reported limited
understanding of differentiated STEM instruction for students with intellectual disabilities.

The teacher with a special education background used two main differentiation strategies. First, the teacher
simplified the learning materials even though sometimes when teacher had a high administrative workload, student with
intellectual disabilities sometimes received non-STEM integrated learning while other students participated in STEM
learning activities. For instance, in a Grade 5, there is a lesson about the human body system, including the respiratory,
digestive, and circulatory systems, other students learned about the detailed process of breathing, digestion, and blood
circulation. For the students with intellectual disabilities, teacher simplified the material by using simple visual aids such
as flashcards. Second, teacher simplified the learning objectives based on student learning need.

Meanwhile, among 32 teachers with primary school education background reported limited understanding of how
implement differentiated STEM learning for students with intellectual disabilities in their classrooms. They reported
difficulties in modifying instructional content and learning materials according to students’ individual learning needs.
Although inclusive education is part of the education policy in Jakarta, this policy has not been fully accompanied by
sufficient support and training for teachers in inclusive schools, particularly in special education.

Regarding challenges in implementing and adapting STEM learning demonstrated that there is no standardized
STEM guidelines specifically developed to support teachers in adaptive STEM instruction for students with intellectual
disabilities. As a result, teachers do not consistently adapt learning materials to meet the individual learning needs of
students with intellectual disabilities. Consequently, teachers in inclusive classrooms often lack adaptive learning
modules and instructional media that can be used in their classrooms. In addition, students with intellectual disabilities
may require repeated instruction, continuous reinforcement, and consistent learning experiences, which can be
challenging for teachers when managing heterogenous classrooms.

Finally, findings identified teachers’ needs for practical guidance and instructional resources to support adaptive
STEM learning. Teachers reported that they needed clear guidance on how simplify learning content, adjust instructional
demand, and select appropriate materials and activities while maintaining students with intellectual disabilities.
Therefore, teachers need learning resources that provide clear guidance on how to simplify learning content, adjust
instructional demands, and use appropriate materials and activities while keeping students with intellectual disabilities
connected to the STEM learning context as their peers. Such resources are needed to support teachers in providing more
accessible and meaningful STEM learning experiences in inclusive classrooms.

Discussion

Inclusive education ensures that every student, including those with intellectual disabilities, have equitable
access to learning opportunities that respond to their individual learning needs. Students with intellectual disabilities
may require concrete, structured, repetitive, visual, and differentiated learning experiences to participate in inclusive
classroom based on their learning characteristic(Breau et al., 2018; Simpson et al., 2016). Students with intellectual
disabilities may require adjustments in the learning process because of their intellectual functioning and adaptive
behavior. Appropriate support and learning stimulation are therefore needed to help them participate actively in
their learning and social environments.

STEM is one of the learning approaches implemented in Indonesian elementary schools, and the government
supports the development of STEM within the school learning process (Fajrin et al., 2023). The integration of STEM
into instruction within inclusive schools in Indonesia is an area currently undergoing further development.
Adopting a STEM-based approach in inclusive schools offers significant potential to enhance student engagement,
facilitate conceptual understanding, and foster social and emotional development.

Differentiated instruction has not yet been systematically implemented for students with disabilities in inclusive
classrooms, including within integrated STEM learning. Teachers without a background in special education may
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lack the knowledge and skills needed to implement differentiated instruction, despite differentiated instruction
being essential for addressing students with intellectual disabilities. This finding is consistent with previous research
indicating that teachers in inclusive settings may experience difficulties related to limited training, resources, and
institutional support (Sari et al., 2022; Wibowo & Muin, 2018). Studies indicate that many teachers in inclusive
settings possess a limited understanding of special needs education and lack familiarity with effective classroom
management strategies for these students (Ediyanto et al., 2021; Sheehy et al., 2019). This deficiency stems from
several contributing factors, such as inadequate training, excessive workloads, insufficient facilities and support, a
lack of emotional and psychological backing, and poor collaboration. The absence of proper teacher training and
knowledge in inclusive schools is a central issue. Therefore, government policy should prioritize systematic training
for educators in inclusive schools to strengthen their knowledge and skills in implementing effective differentiated
instruction for students with special needs.

Teachers in inclusive schools often lack specific guidelines for accommodating children with intellectual
disabilities in their classrooms (Jayanto & Saputro, 2026). Rather, learning content and instructional processes may
need to be adapted to their individual learning needs. Consequently, appropriate adjustments are essential to help
them access concept and participate meaningfully in the learning process. Instructional guidelines can support
teachers to teach effectively for students with intellectual disabilities in inclusive classrooms, particularly given the
current lack of specific guidance on students’ characteristic, appropriate instructional approaches, and necessary
classroom adjustments. Such guidelines could provide practical guidance on identifying students’ individual
learning needs, simplifying instructions, adapting learning activities, and providing step-by step demonstrations
and scaffolding during classroom instructions.

Adopting a STEM-based approach in inclusive schools offers significant potential to enhance student
engagement, facilitate conceptual understanding, and foster social and emotional development. The findings
provide several implications for the development of adaptive STEM learning resource for teachers in inclusive
schools. First, these resources should provide clear and practical guidance, particularly for teachers without special
education background. Previous research has highlighted the importance of teacher professional development and
support in adapting STEM learning to the needs and abilities of students with intellectual disabilities (So et al., 2021).
Second, STEM activities should be adaptable for students with intellectual disabilities based on their learning
characteristic. Research on STEM education for students with intellectual disabilities has suggested adaptation such
as breaking activities into smaller steps, providing appropriate tools and resources.

Third, activities should incorporate concrete materials, simplified instructions, simplifying learning content,
breaking activities into steps, providing visual support, repetition, and contextual learning experiences to facilitate
students with intellectual disabilities to meaningful participation in STEM (Da et al.,, 2025; Wood et al., 2025) .
Adaptation is essential to ensure that students with intellectual disabilities can access and engage in learning
experiences that are responsive to their individual needs and learning characteristics. In the context of integrated
STEM education in inclusive schools, appropriate instructional adaptations can support teachers in facilitating
meaningful learning experiences while enabling students to participate more effectively in learning process.

CONCLUSION

This study explained the challenges faced by teachers in implementing and adapting STEM learning for
students with intellectual disabilities in inclusive elementary schools in Jakarta. Although teachers have
integrated STEM-related activities into classroom learning, differentiated STEM instructions remains limited due
to teachers’ limited preparation in special education, the lack of guidance, and insufficient adaptive instructional
resources. The findings showed that practical and adaptive STEM learning resources are needed to provide clear
guidance on adapting learning content, materials, and instructional support to students’ individual learning
needs.

This study is limited by its focus on teachers’ perspectives from five inclusive elementary schools in one district
of Jakarta, which may limit the transferability of the findings to other geographical contexts and inclusive school
settings. In addition, the study primarily reflects teachers’ experiences and does not directly capture the
perspectives and learning outcomes of students with intellectual disabilities. Future research should involve a
broader range of inclusive schools across different regions and incorporate the perspectives of students with
intellectual disabilities, parents, and other relevant stakeholders. It is also recommended that subsequent studies
develop and empirically test adaptive STEM learning resources based on the identified instructional needs, using
experimental or design-based research to examine their effectiveness in improving students’ STEM engagement,
learning outcomes, and functional skills.
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