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ABSTRACT

This study analyzes the role of digital infrastructure and the competence of special education support teachers (Guru
Pendamping Khusus, GPK) in improving the effectiveness of inclusive schools through the synergy of basic education
policy, technology, and community needs. A qualitative multi-site case study was conducted at SMAN 4 Sidoarjo and
SMAN 21 Surabaya. Data were collected through in-depth interviews, observation, documentation, and field notes, and
were analyzed using thematic analysis and cross-case analysis. The findings show that the effectiveness of inclusive
schools is shaped by human resource readiness, the availability and competence of GPK, physical facilities, digital
infrastructure, social support, initial assessment, and financing. SMAN 4 Sidoarjo demonstrates a more operational
model of inclusion through instructional adaptation, GPK involvement, shadow teacher support, and a culture of social
acceptance. SMAN 21 Surabaya illustrates a more responsive implementation pattern because it still faces limitations
in GPK availability, resource rooms, accessibility facilities, and early identification systems. Digital technology has the
potential to support inclusive learning, but its benefits depend on teacher competence, adaptive media, mentoring, and
device accessibility. The study confirms that inclusive education is an ecosystem that requires synergy among policy,
GPK competence, social environment, digital infrastructure, assessment, and financing.
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1. INTRODUCTION

Inclusive education in Indonesia is a constitutional mandate intended to guarantee equal access to education for all
citizens, including students with special educational needs (SEN). This mandate is consistent with Law Number 20 of
2003 on the National Education System and Minister of National Education Regulation Number 70 of 2009 concerning
inclusive education. However, the implementation of inclusive education continues to face a gap between policy norms
and school-level practice because the education system is not yet fully adaptive to the diverse needs of students (Darma
& Rusyidi, 2015).

The phenomenon in East Java indicates that the number of inclusive schools and SEN students has continued to
increase, but this quantitative growth has not always been followed by adequate service readiness. The data used in this
article show that the number of inclusive schools increased from 826 in 2023 to 933 in 2025, while the number of SEN
students increased from 2,349 to 2,758. In contrast, the number of GPK decreased from 89 to 75. This imbalance
indicates that expanded access has not been matched by sufficient human resource availability.

Table 1. Statistics on Inclusive Schools, SEN Students, and GPK in East Java

Year Inclusive Schools SEN Students GPK
2023 826 2,349 89
2024 867 2,491 78
2025 933 2,758 75

Source: Summary of data used in the research article.
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In the context of digital transformation, digital infrastructure should function as a solution for expanding access,
reducing learning barriers, and supporting differentiated instruction. Nevertheless, the literature shows that digital gaps
remain a major challenge, particularly in schools with limited devices, internet access, assistive technologies, and
teachers' pedagogical capacity (Seun et al., 2021; Timotheou et al., 2023). Therefore, technology should not be
understood merely as the availability of devices, but as part of a learning ecosystem that requires accessibility-oriented
design.

This study is grounded in Social Cognitive Theory, which emphasizes reciprocal interactions among personal,
environmental, and behavioral factors (Bandura, 1986; Wiziack et al., 2021). In the context of inclusive schools,
personal factors are reflected in the competence of GPK and regular teachers; environmental factors are reflected in
school culture, parental support, facilities, and policy; and behavioral factors are reflected in instructional adaptation
and technology use. Accordingly, inclusive school effectiveness should be understood as the outcome of synergy among
multiple elements rather than the effect of a single factor.

The focus of this study is to understand how inclusive education policy implementation, GPK competence, social
environment support, and digital infrastructure interact to improve inclusive school effectiveness at two sites in East
Java. The novelty of this article lies in the integration of basic education policy, GPK competence, social environment,
and digital technology in a single qualitative analysis based on a multi-site case study.

2. RESEARCH METHODS

This study employed a qualitative approach with a multi-site case study design. A qualitative approach was selected
because the study aims to understand the processes, meanings, and dynamics of inclusive education implementation in
the real context of schools, rather than to test statistical relationships among variables. A multi-site design was used to
compare two contexts, namely SMAN 4 Sidoarjo and SMAN 21 Surabaya, in order to identify similarities, differences,
and contextual factors that influence inclusive school effectiveness (Yin, 2018; Ridder, 2020).

The research sites were selected purposively. SMAN 4 Sidoarjo was chosen because it has more visible inclusive
service practices, including the presence of GPK, instructional adjustment, and peer social support. SMAN 21 Surabaya
was chosen because it represents a school with the potential to serve SEN students but still faces limitations in GPK
availability, resource rooms, accessibility facilities, and early identification systems. The differences between the two
sites enabled a cross-case analysis of school readiness in implementing the same policy.

Research informants were selected using purposive sampling and snowball sampling. The main informants included
school principals, GPK or teachers who performed support functions, subject teachers, guidance and counseling teachers
or homeroom teachers where relevant, and parents of SEN students. The criteria for informants were direct experience
in inclusive services, understanding of school policy or learning practice, willingness to provide information, and ability
to explain their experiences reflectively. Informant adequacy was determined through data saturation, namely when
information became repetitive and no longer generated significant new themes (Saunders et al., 2018; Hennink & Kaiser,
2022).

Data were collected through semi-structured in-depth interviews, observation, documentation, and field notes.
Interviews were used to explore policy implementation, GPK competence, digital technology use, facility constraints,
social support, and the meaning of synergy. Observation was used to capture classroom interaction, support practices,
digital device use, school accessibility, and social dynamics. Documentation was used to verify administrative data,
while field notes were used to record contextual information and researcher reflections (Noble & Heale, 2019; Nowell
et al., 2017).

Data analysis was conducted interactively through transcription, repeated reading, initial coding, category grouping,
theme development, theme review, and the formulation of provisional conclusions that were verified with the data. The
analysis was carried out in two stages. First, within-site analysis was used to understand the characteristics of each
school. Second, cross-case analysis was used to identify similarities, differences, supporting factors, inhibiting factors,
and patterns of synergy among policy, teacher competence, social environment, and technology (Castleberry & Nolen,
2018; Nowell et al., 2017).

Data trustworthiness was maintained through credibility, transferability, dependability, and confirmability. The
strategies used included triangulation of sources, techniques, time, and sites; member checking of summary findings;
an audit trail of coding processes and analytical decisions; and thick description to help readers understand the context
in which the findings emerged. Research ethics were maintained through informed consent, confidentiality of informant
identity, responsible data use, and protection of sensitive information related to SEN students (Korstjens & Moser, 2018;
Ahmed, 2024).
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3. RESULTS AND DISCUSSION

3.1 Inclusive Implementation as an Adaptive Process

The findings show that inclusive education was not implemented uniformly across the two schools. At SMAN 4
Sidoarjo, inclusion was understood as providing equal opportunity accompanied by service adjustment. SEN students
continued to follow the regular curriculum as a general reference, but learning materials, assignments, instructional
language, and achievement targets could be simplified. For technical materials such as coding, teachers selected the
core content that was most relevant and understandable for students. This practice shows that inclusion had moved from
administrative acceptance toward pedagogical adaptation.

At SMAN 21 Surabaya, implementation was more responsive and selective. The school accepted the principle that
public schools should provide opportunities for SEN students, but admission needed to be accompanied by initial
assessment so that students could receive appropriate services. Teachers explained that some students with indications
of special needs were only identified after the learning process had begun because they did not bring assessment
documents from their previous educational level. This condition required the school to respond reactively through
coordination among homeroom teachers, guidance and counseling teachers, subject teachers, and parents.

These findings confirm that inclusive education should not be interpreted merely as an obligation to admit students,
but as an adaptive process requiring a flexible curriculum, learning strategies, facilities, support, and a culture of
acceptance. Gal et al. (2025) show that teachers' attitudes toward inclusion are influenced by student-teacher ratios, staff
support, training, and adequate knowledge. This reinforces the finding that school commitment must be supported by
institutional capacity so that inclusion does not stop at administrative compliance.

3.2 GPK Competence as a Mechanism of Personal Agency

The presence of GPK emerged as the strongest theme. At SMAN 4 Sidoarjo, GPK functioned as a bridge between
the needs of SEN students and subject teachers, homeroom teachers, guidance and counseling units, curriculum staff,
student affairs staff, and parents. GPK helped simplify learning materials, provide repetition, conduct remedial activities,
adjust assessment, and explain student characteristics to regular teachers. Support could not rely on a single approach
because every student had different needs, levels of repetition, and forms of communication.

At SMAN 21 Surabaya, the absence of GPK was identified as a major constraint. The school principal and subject
teachers considered GPK essential, particularly in subjects requiring higher levels of abstraction such as mathematics
and physics. Without GPK, regular teachers had to make adjustments independently, even though not all teachers had a
background in special education. Thus, GPK is an important prerequisite for ensuring the quality of inclusive services
in regular schools.

From the perspective of Social Cognitive Theory, GPK can be understood as a form of personal agency that translates
student needs into pedagogical action. Franzen et al. (2024) and Binammar et al. (2023) emphasize that self-efficacy,
training, experience, and resources are related to teachers' readiness to implement inclusion. The present findings show
that the competence of GPK and regular teachers can develop when supported by training, experience, collaboration,
and institutional recognition.

3.3 Digital Infrastructure as a Socio-Technical Ecosystem

The findings show that digital technology was already used in schools, but it had not yet fully become inclusive
infrastructure. At SMAN 4 Sidoarjo, students were relatively accustomed to using mobile phones, laptops, and simple
digital media. However, for students with intellectual barriers, the main challenge was not only the availability of
devices but also the ability to understand, remember, and process information. Technology therefore needs to be used
gradually, simply, and with appropriate support.

At SMAN 21 Surabaya, technology was viewed as an opportunity, for example through voice-based devices for
visually impaired students or mobile phones to support assignments. However, the school did not yet have specialized
devices, resource rooms, assistive technologies, or digital facilities specifically designed for SEN students. In other
words, technology use remained at a general level and had not yet become an adaptive accessibility system.

This discussion is consistent with Timotheou et al. (2023), Besi¢ et al. (2025), and Navas-Bonilla et al. (2025), who
emphasize that digital technology can support inclusion when it is aligned with student characteristics, universal design,
teacher training, policy support, and accessibility. Dhouib et al. (2025) also argue that inclusive smart learning
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environments require universal design and systemic support. Therefore, technology cannot replace the role of teachers;
instead, it must be combined with assessment, adaptive pedagogy, and mentoring.

3.4 Social Environment, Policy-Practice Gaps, and the Synergy Model

Social support was an important factor in inclusive school effectiveness. At SMAN 4 Sidoarjo, regular students were
relatively accustomed to helping and accepting SEN peers. SEN students remained involved in the classroom so that
they did not feel separated. At SMAN 21 Surabaya, social support was evident in the coordination among teachers,
homeroom teachers, guidance and counseling teachers, and parents, but an inclusive culture had not yet been fully
institutionalized because the school did not yet have complete service instruments.

The gap between policy and practice was not primarily caused by school resistance to inclusion. Both schools
accepted the principle of inclusion, but their implementation capacities were uneven. Schools are required to admit SEN
students, while support in the form of GPK, accessibility facilities, resource rooms, assistive technology, initial
assessment, financing, and operational regulations remains insufficient. Desombre et al. (2021) emphasize that social
support is related to teachers' attitudes toward inclusive education, while Shi et al. (2025) show that professional
development in inclusive digital pedagogy can improve teacher competence and self-efficacy.

Based on the cross-case findings, inclusive school effectiveness is formed through the synergy of five elements:
inclusive education policy; the competence of GPK and regular teachers; accessible digital and physical infrastructure;
the school social environment; and assessment, data, and financing systems. Policy provides direction; GPK translates
student needs; technology and facilities provide access; the social environment builds acceptance; and assessment and
financing ensure that services are aligned with student needs. If one element is weak, inclusive practice tends to become
administrative, reactive, and dependent on individual initiative. This synthesis is presented in Table 2.

Table 2. Synthesis of the Synergy Model for Inclusive School Effectiveness

Function in Inclusive School
Synergy Element Risk if Not Fulfilled
Effectiveness

Inclusive education policy Provides the normative basis for Inclusion remains administrative
admitting and serving SEN students. compliance.

GPK and regular teacher competence | Translates student needs into Learning depends on teacher
learning strategies and assessment improvisation.
practices.

Digital and physical infrastructure Provides access to learning, mobility, | Students are formally admitted but

communication, and adaptive media. still experience access barriers.

School social environment Builds acceptance, safety, peer Students risk isolation or negative
support, and parent collaboration. labeling.

Assessment, data, and financing Identifies service needs from the Schools work reactively after
beginning and ensures support problems arise in class.

sustainability.

3.5 Novelty and Propositions Derived from the Findings

The novelty of this study lies in positioning inclusive school effectiveness as the result of socio-technical interaction,
rather than as the outcome of the availability of GPK or technology in isolation. The cross-case findings show that
schools with inclusive commitment still require consistent service structures. Conversely, the availability of digital
devices does not automatically create inclusive learning when it is not accompanied by needs assessment, adaptive
media, and teacher support. Therefore, inclusive school effectiveness is an outcome of the relationship among actors,
policy, facilities, technology, and school culture.

The first proposition is that GPK competence strengthens the school's ability to translate inclusive policy into
learning practice. The second proposition is that digital infrastructure becomes inclusive only when it is designed
according to diverse student barriers and supported by teachers' pedagogical competence. The third proposition is that
school social support strengthens regular teachers' willingness to adapt instruction. The fourth proposition is that initial
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assessment and financing are prerequisites for preventing inclusive services from becoming reactive after problems
emerge in the classroom.

The implication of this discussion is that inclusion policy needs to be accompanied by minimum service standards
at the school level. These standards should include the availability of GPK or support teams, mechanisms for identifying
student needs, resource rooms, accessibility facilities, assistive technology, regular teacher training, and communication
systems with parents. Without such standards, schools may admit SEN students administratively but may not be able to
guarantee safe, meaningful, and potential-oriented learning experiences. To clarify the relationship among the elements
of inclusive school effectiveness, this study formulates a logic model linking inclusive education policy, GPK
competence, digital and physical infrastructure, school social environment, and assessment and financing. The model is
presented in Figure 1.

Special assistant
teacher (GPK) and

Accessible digital

Inclusive education regular teacher e
policy competence ‘AR pnysice
infrastructure
\ 4
Adaptive
inclusive school
effectiveness
School social Assessment, data,
environment and funding

Figure 1. Logic model of the research findings

4. CONCLUSION

This study concludes that inclusive school effectiveness is formed through synergy among basic education policy,
GPK and regular teacher competence, digital and physical infrastructure, social environment support, assessment
systems, and financing. SMAN 4 Sidoarjo demonstrates more operational inclusive practices through instructional
adjustment, GPK involvement, shadow teacher support, and a culture of acceptance. SMAN 21 Surabaya illustrates a
more responsive condition because it still faces limitations in GPK availability, resource rooms, accessibility facilities,
initial assessment, and assistive technology.

Inclusive policy implementation cannot be understood merely as an administrative obligation. Equality in the context
of inclusion means that every student receives services according to their needs and potential. GPK has a strategic role
as a support teacher, translator of student needs, connector among school actors, and facilitator of instructional
adaptation. However, the limited number of GPK and the weak institutional recognition of their role remain serious
barriers to service sustainability.

Theoretically, this study extends Social Cognitive Theory by showing that inclusive effectiveness is shaped by the
interaction of personal factors, social environment, learning behavior, and technological environment. Personal factors
are not limited to individual teacher ability, but also include GPK competence, patience, adaptive capacity, and self-
efficacy. Environment is not limited to social support, but also includes facilities, digital infrastructure, regulation,
assessment, and financing. Digital technology is understood as an affordance that enables access and participation when
supported by adaptive pedagogy.

Practically, government and education authorities need to accompany policies on the admission of SEN students
with operational support, including GPK provision, recognition of GPK status and workload, resource rooms,
accessibility facilities, assistive technology, teacher training, initial assessment, and special financing. Schools need to
build inclusive service systems from the beginning, strengthen communication with parents, and develop an inclusive
culture through disability literacy. Regular teachers need to collaborate with GPK, guidance and counseling teachers,
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homeroom teachers, and parents in simplifying materials, conducting adaptive assessment, and using technology
according to student characteristics.

The limitation of this study lies in the small number of sites and the fact that data were obtained mainly from
principals, GPK, and teachers. Future research should involve more schools, SEN students, parents, and more specific
uses of assistive technology so that the model of inclusive school effectiveness can be developed more comprehensively.

In the managerial context of schools, the findings also highlight the need for an inclusion implementation roadmap.
This roadmap can begin with mapping student needs, forming an inclusive service team, providing basic training for
regular teachers, establishing a simple resource room, mapping available digital devices, and prioritizing assistive
technology procurement. This gradual approach is important so that schools do not wait until all ideal facilities are
available, but can still develop safe, realistic, and accountable services based on institutional capacity.

Overall, this article positions inclusive schools as systems that must be managed collaboratively. Each element has
a different function, but all elements are interdependent. Therefore, improving inclusive school effectiveness requires
data-based planning, teacher capacity strengthening, accessible technology support, and regular service evaluation.
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