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exploring the perspectives of educational stakeholders in
Ponorogo Regency. This study uses a qualitative approach
with a Forum Group Discussion (FGD) involving school
principals, inclusive teachers, representatives of the
education office, and the Dyslexia Education Service Center
team from 15 Muhammadiyah schools (elementary to high
school/Islamic high school). Data were analyzed using
opinion analysis techniques, respondent attitudes,
discussion patterns, and general conclusions. The research
findings indicate a pressing need for an adaptive
multisensory learning model integrated with Al-based AR,
underpinned by Muhammadiyah’s philosophical values of
inclusive and equitable education, and recommend
integrating it into the local curriculum. The research
findings form the basis for developing models and media for
inclusive  AR-based learning, as well as policy
recommendations for improving teacher capacity and
supporting technology in Muhammadiyah schools.
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1. INTRODUCTION

In Muhammadiyah primary and secondary schools, especially those that are not inclusive,
such as SD and MI Muhammadiyah in Ponorogo, education for dyslexic students faces
significant systemic challenges. Although these schools do not officially accept children with
special needs (ABK) during the New Student Admission Process (PPDB), in practice, students
with cognitive disabilities, including dyslexia, are still identified during the learning process.
This indicates a gap between admission policies and reality on the ground, forcing schools to
deal with conditions for which they are not institutionally prepared.

Meanwhile, Muhammadiyah junior high schools and Islamic junior high schools in
Ponorogo, which directly announced that they would accept students with dyslexia in the
PPDB, have not yet maximised the use of learning media that supports the learning process,
especially through the relevant education office (Putra et al., 2024). In general, dyslexic
students in these schools experience various serious obstacles, such as basic difficulties in
reading, writing, and understanding questions, which hinder their academic development.
They often lag behind their peers, have difficulty expressing their thoughts in writing, and
have difficulty focusing during learning (Primasari & Supena, 2021). This condition is
exacerbated by an unsupportive social response, where dyslexic students are often shunned
by their peers for being hyperactive or unable to sit still, resulting in barriers to social
interaction, low self-confidence, and feelings of frustration.

Nationally, dyslexia is part of a broader educational context characterised by low literacy
and numeracy skills. Data from the Programme for International Student Assessment (PISA)
(Siler, 2025). Show that Indonesia ranks 74th out of 79 participating countries, with an
average reading score of 371, which is well below the international average. This situation
creates additional pressure for students who already face learning barriers such as dyslexia.
The prevalence of dyslexia in Indonesia is estimated to be between 3% and 10% of the
student population, which means that in a typical class of 25 students, an estimated 2 to 3
students have dyslexia (Hasibuan, 2021).

To make matters worse, many of these students are not diagnosed early, so they grow up
with the stigma that they are ‘stupid’ or ‘lazy’, which leads to problems with motivation, low
self-esteem, bullying, and even depression (Hanny & Dahlan, 2023). The core nature of
dyslexia is an imbalance between normal intellectual potential and underachievement,
especially in reading, which, if not properly addressed, can have a domino effect on all other
subjects, including numeracy (Amidi, 2024; Hasibuan, 2021).

Previous research has provided important insights into effective strategies for
overcoming the learning challenges of dyslexic students. In their research Amidi (2024) they
found that a multisensory approach that actively involves the senses of sight, hearing, and
movement in the learning process is the most effective strategy for improving the reading,
writing, and spelling abilities of dyslexic children. On the other hand, McDowall & Kiseleva
(2024) developed an intervention that combined flashcards and the token economy
principle, which proved effective in improving early reading skills in children with dyslexia.
Attractive visual flashcards that facilitate multisensory learning, combined with a positive
reinforcement system through token economy, successfully increased the motivation and
reading skills of the research subjects (Hasibuan, 2021). Both studies consistently emphasise
the importance of a multisensory and tailored learning approach, as well as the use of rich
visual media as a bridge between information and understanding for dyslexic students.

Although previous studies have identified the effectiveness of multisensory approaches
and visual media, there is a significant gap in the application of cutting-edge technologies
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such as Augmented Reality (AR) and Virtual Reality (VR) in the context of inclusive education
in Indonesia, especially for dyslexic students. Most local research still focuses on traditional
methods or simple technologies such as basic Android applications and printed flashcards
(Sutrisno et al., 2025). Meanwhile, international research Soutthaboualy et al. (2022) has
demonstrated the tremendous potential of AR in supporting dyslexia learning through its
ability to ‘bring to life’ static text with animations, sounds, and interactive prompts that help
students visualise and understand difficult words. However, to date, there has been no
study that comprehensively designs, develops, and tests a contextual, easy-to-implement,
and affordable AR-based learning model for use in schools, including those under large
organisations such as Muhammadiyah. This gap is not only a lack of research, but also
represents a missed opportunity to utilise technology that can provide mass personalised
learning solutions in accordance with the principles of Universal Design for Learning (UDL)
(Kelly et al., 2022).

The second, more fundamental research gap is the absence of a holistic conceptual
framework that explicitly integrates the four basic pillars: philosophical, theoretical,
empirical, and juridical in the context of developing technology-based learning models for
dyslexia (Asberg Johnels et al, 2022). Most previous studies have been fragmentary,
focusing only on technological or psychological aspects, but have not yet integrated them
with basic local educational values (in this case, Muhammadiyah values), national education
policies, and empirical field results simultaneously.

The development of the AR model must not only be justified by cognitive theoretical
frameworks such as multisensory learning and embodied cognition, but must also be in line
with Muhammadiyah's educational philosophy, which emphasises humanism, modernity,
and empowerment that inherently supports inclusion. Legally, this model must be in line
with the Ministry of Education and Culture Regulation on Inclusive Education, the Joint
Ministerial Decree of 3 Ministers, and the child protection law (Baro’ah et al., 2023).
Without the integration of these four foundations, the development of the model risks
becoming a ‘technocentric’ innovation that is difficult to accept, implement, and scale
within the existing education system.

Based on an in-depth analysis of the challenges at the Muhammadiyah school level and in
the national context, this study identifies two key gaps: the lack of contextual integration of
Augmented Reality (AR) technology and the absence of a comprehensive conceptual
framework for inclusive learning (A’isyah & Lessy, 2022). The study aims to formulate a
robust conceptual foundation for developing an AR-Based Inclusive Learning Model
designed to enhance the literacy and numeracy skills of students with dyslexia. The research
guestion is: How can an AR-based learning model be effectively implemented to support the
learning needs of students with dyslexia?

2. METHODS

This study utilised a qualitative approach with a qualitative study design based on
structured Focus Group Discussions (FGDs). The purpose of this approach was to explore in
depth the perspectives, opinions, and attitudes of stakeholders regarding the needs,
challenges, and potential for developing an inclusive learning model based on Augmented
Reality (AR) for dyslexic students in Muhammadiyah schools. Qualitative research was
chosen because it provides a rich and in-depth contextual understanding of the social,
pedagogical, and institutional realities encountered in the field.

This study employs a qualitative approach, with the main instrument being a structured
Focus Group Discussion (FGD) guide. This instrument has been validated by a team of
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experts in the field of educational technology and learning to ensure the quality and
relevance of the data collected (Pregoner, 2025). The FGD guide was designed to explore
the four main dimensions that form the focus of the research, namely: 1) Participants’
understanding and experiences of dyslexia; 2) Challenges faced in literacy and numeracy
learning; 3) Readiness and potential for the integration of Augmented Reality (AR)
technology into the learning process; 4) Local and philosophical values of Muhammadiyah
that support educational inclusion.

Data collected through the FGDs comprised participants’ narrative accounts of their
experiences, their views on learning barriers, technological readiness, and their
interpretation of relevant local values within the context of educational inclusion. The FGDs
were conducted in parallel across 15 Muhammadiyah schools covering primary (SD), lower
secondary (SMP/MTs), and upper secondary (SMA/MA) levels in Ponorogo Regency.
Discussion participants comprised various stakeholders, including school heads, inclusion
teachers, representatives from the district education office, and the education office’s
service team. The involvement of these various parties aimed to ensure representation from
different levels of decision-making and pedagogical practices in the field. Data collection
procedures were carried out in accordance with research ethics, including participant
consent and the confidentiality of information shared during the FGDs.

The FGD data were analysed using qualitative thematic analysis techniques, including
analysis of opinions, attitudes, discussion patterns, and general conclusions from each
session. The analysis process was conducted iteratively through transcription, codification,
theme categorisation, and triangulation of findings across institutions. This technique
enabled researchers to identify consensus, discrepancies, and critical insights that formed
the basis for developing the conceptual foundation of the model. The validity of the findings
was reinforced through source triangulation and member checks with key participants. The
results formed a solid, participatory, and contextual conceptual foundation for the future
development of an AR-based inclusive learning model.

3. RESULTS AND DISCUSSION
3.1. Results

This study identified the need and feasibility of developing an Augmented Reality (AR)-
based inclusive learning model for dyslexic students at Muhammadiyah Ponorogo School.
Through in-depth interviews with 35 respondents from four groups of informants and
structured Focus Group Discussions (FGDs), strong but conditional support for the
implementation of AR technology was found. The main findings show that AR-based
learning models are considered highly relevant pedagogically, but their success depends on
three critical factors: comprehensive teacher training, availability of technological
infrastructure, and a participatory approach to model development.

Results of In-Depth Interviews with Respondents School principals expressed a strong
commitment to inclusive education as part of Muhammadiyah's social mission. However,
they identified significant challenges in programme execution. Of the 15 respondents, 13
mentioned budget constraints that had not been allocated for adaptive learning for
students with special needs.

Their attitude towards AR can be described as enthusiastic but cautious, with the main
concerns being infrastructure readiness and teacher capacity. ‘We fully support inclusion,
but I'm sorry, if the model is only good technology without accompanying training and
support, it will actually become a burden. We need practical and proven solutions on a small
scale first.” Principal of SMP 2 Muhammadiyah Pororogo. The general conclusion from this
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group shows a willingness to support the implementation of the AR model as long as it is
accompanied by intensive training and a guarantee of program sustainability.

Meanwhile, in-depth interviews with inclusive teachers revealed a high level of
frustration due to the lack of standard guidelines for teaching dyslexic students. Twelve out
of 15 teachers rely on improvisation and personal experience, which is often exhausting.
Their response to the concept of AR was very positive, with an emphasis on the need for
visual and auditory representation in learning. ‘Children with dyslexia need to “see” words,
not just read them. If we could create an animation of the word “car” that appears and
moves directly from the book using a mobile phone, it would really help them understand
and remember.” Teacher at MA Muhammadiyah 1 Ponorogo. The general conclusion of the
inclusive teachers shows an urgent need for teaching aids that are easy to use, integrated
with lesson plans, and specifically designed to assist the word decoding process for students
with dyslexia.

Meanwhile, according to the Education Office representative, the inclusion programme
has not been running optimally due to a lack of synchronisation and technical assistance.
They expressed openness to technological innovations that are in line with the independent
learning programme, but on the condition that the model is proven effective through
limited trials and can be replicated. The general conclusion from this group is that full
support will be given, both in terms of policy and budget, if the AR-based learning model is
successful in the trial phase and is accompanied by comprehensive implementation
guidelines.

Based on the opinions of the Ponorogo Regency Dyslexia Expert Team, they provided a
very valuable clinical perspective. They expressed concern that early identification of
dyslexia is still very minimal, causing many students to be newly diagnosed at the secondary
level. They strongly support multimodal learning media such as AR because it has been
clinically proven to help dyslexia therapy. The general conclusion of this dyslexia expert
team emphasises that the development of an AR-based model is a highly relevant strategic
step and should be an integral part of a community-based inclusive education ecosystem.

3.2. Discussion
3.2.1. Conceptual Framework for Developing an Augmented Reality-Based Inclusive
Learning Model

The FGD results revealed strong consensus among stakeholders regarding the potential
of Augmented Reality (AR) in supporting dyslexic students' learning. These findings align
with multimodal learning theory Fatima & Ali (2025), which asserts that information
presented through multiple modalities (visual, auditory, kinesthetic) enhances retention and
comprehension for students with learning difficulties, particularly dyslexia.

Inclusive education teachers participating in the FGD noted that "interactive 3D visuals
help dyslexic students grasp abstract concepts that are challenging to comprehend through
conventional text." Previous research on the effectiveness of multimedia in dyslexia
education has shown significant results (Roberts, 2026). These findings reinforce the
justification for using AR as an inclusive learning medium. Furthermore, the Universal Design
for Learning principles Kelly et al. (2022) serve as a relevant theoretical foundation, where
AR enables multiple means of representation, expression, and engagement as desired by
FGD participants.

The positive attitude demonstrated by the school principal and education department
representatives during the FGD reflects institutional readiness to adopt technological
innovations. This aligns with the Technology Acceptance Model (TAM) concept, where
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perceived usefulness and perceived ease of use serve as key determinants of technology
adoption in education (Podding et al., 2024). The implementation of the AR learning model
in the educational context at Muhammadiyah schools in Ponorogo demonstrates a strong
alignment with local characteristics and Muhammadiyah values. Interviews with the
relevant education department revealed that the need for learning media that is
"contextual with local culture and easily accessible to schools in the region" is a top priority
(Magdalena et al.,, 2021). The developed AR model can integrate Ponorogo cultural
elements such as batik, shadow puppetry, and local folklore to enhance student relevance
and engagement.

3.2.2. Contributions to the Future Development of Al-Based AR Media

The development of AR learning models for dyslexic students paves the way for
integrating more advanced Artificial Intelligence (Al) technologies. Recent research findings
indicate that Al can aid in early dyslexia detection through handwriting analysis (Hayati &
Ushalli, 2024). Eye-tracking technology combined with Al also shows significant potential in
identifying early signs of dyslexia (Hasibuan, 2021).

In the future, the developed AR models can be enhanced with Al capabilities for Adaptive
Learning Personalization, Learning Analytics for Educators, and Machine Learning-Based
Early Detection (Juliantri et al., 2026). The models should also consider sustainability and
scalability aspects. Collaboration between Muhammadiyah schools, local tech developers,
and academic institutions can create an independent and sustainable innovation ecosystem.
The role of relevant education authorities as facilitators and evaluators will ensure effective
implementation of the models, tailored to local needs.

Therefore, it can be concluded that the development of an AR-based inclusive learning
model for dyslexic students is not only supported by a strong theoretical foundation but also
highly relevant to the local context of Ponorogo and Muhammadiyah values. Future Al
integration will further enhance the effectiveness of this model through personalization,
early detection, and deeper learning analytics. The successful implementation of this model
can serve as an example for other regions in developing technology-based, inclusive
education that aligns with local identity.

4. CONCLUSION

An inclusive learning model based on Augmented Reality is essential to meet the needs of
students with dyslexia who face challenges in processing conventional textual information.
The integration of visual, auditory and kinesthetic elements in learning has been proven to
significantly improve comprehension and retention among students with dyslexia. Strong
support from teachers, headteachers, parents, and technology developers for the use of
Augmented Reality (AR) as a learning medium demonstrates the potential of this technology
to present content in a visual and interactive manner. AR helps to make abstract concepts
concrete and engaging, in line with the learning styles of students with dyslexia, whilst also
boosting their motivation to learn.

The development of this AR-based inclusive learning model is also in line with the
philosophical values of Muhammadiyah, namely the principles of renewal (tajdid) and
justice (al-‘adl), which emphasise inclusive education and sustainable innovation grounded
in Islamic values. As a next step, it is recommended that an AR-based inclusive learning
model be developed that is integrated with artificial intelligence (Al) to enable adaptive and
optimal personalised learning. This model should be designed in accordance with national
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curriculum standards and local contexts, ensuring it is relevant and can be implemented
sustainably.

These findings have significant implications for inclusive education practices in Indonesia
and support policies on the integration of technology in special needs education. Further
research is recommended to strengthen the design framework of AR-based inclusive
learning models as a foundation for further development.

5. ACKNOWLEDGMENT

This research is supported by the Higher Education Research and Development Council
(Diktilitbang) of the Muhammadiyah Central Leadership through the Muhammadiyah
National Research Grant Batch IX 2025 with Contract Number 0259.1033/1.3/D/2025.

6.REFERENCES

A’isyah, A., and Lessy, Z. (2022). Investigating the method of da’wah and the role of political-
economy of jemaah tarbiyah in Urban Malang Society. Wawasan: Jurnal limiah
Agama Dan Sosial Budaya, 7(1), 27-42. https://doi.org/10.15575/jw.v7i1.14591

Amidi, A. (2024). Literasi Numerasi dalam pembelajaran matematika berbasis digital.
PRISMA, Prosiding Seminar Nasional Matematika, 998—-1004.

/f\sberg Johnels, J., Hadjikhani, N., Sundqvist, M., and Galazka, M. A. (2022). Face processing
in school children with dyslexia: Neuropsychological and eye-tracking findings.
Developmental Neuropsychology, 47(2), 78-92.
https://doi.org/10.1080/87565641.2022.2034828

Baro’ah, S., Trisnawati, S. N. |, Ernawati, A., Nurjannah, Supatminingsih, T., Nurdiana,
Mustari, Aziz, F., Syarifah, Nuraisyiah, Nurmitasari, Aziz, M., Astuti, R., Isma, A., dan
Hasyim, S. H. (2023). Kurikulum merdeka: Inovasi kurikulum di indonesia. Penerbit
Tahta Media. https://tahtamedia.co.id/issj/article/view/39

Fatima, R., and Ali, Z. (2025). A novel statistical framework for assessing future drought using
multiple global climate model: The weighted multimodal adaptive standardized
precipitation index. Pure and Applied Geophysics, 182(8), 3285-3309.
https://doi.org/10.1007/s00024-025-03768-1

Hanny, L., dan Dahlan, Z. (2023). Analisis metode suku kata bagi siswa sulit membaca
(disleksia) pada sekolah dasar kelas V mata pelajaran Bahasa Indonesia. ELSE
(Elementary School Education Journal): Jurnal Pendidikan dan Pembelajaran Sekolah
Dasar, 7(1), 60—74. https://doi.org/10.30651/else.v7i1.17135

Hasibuan, N. S. (2021). Pendampingan orang tua untuk menstimulus belajar anak disleksia.
Jurnal Anifa: Studi Gender dan Anak, 2(1), 1-13.
https://doi.org/10.32505/anifa.v1i1.2427

Hayati, N., and Ushalli, E. (2024). Digital transformation in islamic education: Integrating Al
and machine learning for personalized learning in madrasah. Journal of Scientech
Research and Development, 6(2), 95—110. https://doi.org/10.56670/jsrd.v6i2.528

DOI: https://doi.org/10.17509/eh.v18i2.95918
p- ISSN 2085-1243 e- ISSN 2579-5457




138| EDUHUMANIORA: Jurnal Pendidikan Dasar, Volume 18 Issue 2, July 2026 Page 131-138

Juliantri, H., Adawiyyah, M., Asmarita, and Akhyari, A. (2026). Generative Al in islamic
education at the madrasas level: A literature review of pedagogical, ethical, and
theological frontiers. Jurnal IImu Sosial dan Humaniora, 4(2), 532-545.
https://doi.org/10.58540/isihumor.v4i2.1639

Kelly, O., Buckley, K., Lieberman, L. J., and Arndt, K. (2022). Universal design for learning—A
framework for inclusion in outdoor learning. Journal of Outdoor and Environmental
Education, 25(1), 75-89. https://doi.org/10.1007/s42322-022-00096-z

Magdalena, 1., Shodikoh, A. F., Pebrianti, A. R., Jannah, A. W., dan Susilawati, |. (2021).
Pentingnya media pembelajaran untuk meningkatkan minat belajar siswa SDN
Meruya Selatan 06 Pagi. EDISI, 3(2), 312-325.
https://doi.org/10.36088/edisi.v3i2.1373

McDowall, A., and Kiseleva, M. (2024). A rapid review of supports for neurodivergent
students in higher education. Implications for research and practice. Neurodiversity,
2,27546330241291769. https://doi.org/10.1177/27546330241291769

Podding, H., Pakiding, Y., dan Pasalli, S. (2024). Dampak teknologi imersif pada strategi
pengajaran: mengintegrasikan virtual reality dan augmented reality ke dalam
kurikulum pendidikan. PROSIDING UNIVERSITAS KRISTEN INDONESIA TORAJA, 4(1),
46-60. https://doi.org/10.47178/kqjhzs09

Pregoner, J. D. (2025). Research approaches in education: A comparison of quantitative,
qualitative and mixed methods. SSRN Electronic Journal.
https://doi.org/10.2139/ssrn.5111007

Primasari, I. F. N. D., dan Supena, A. (2021). Meningkatkan kemampuan membaca siswa
disleksia dengan metode multisensori di sekolah dasar. Jurnal Basicedu, 5(4), 1799—
1808. https://doi.org/10.31004/basicedu.v5i4.1055

Putra, I. N. I., Ramadhani, N. A. P, Wanodiasari, M., and Minsih, M. (2024). Strategi guru
pada penanganan siswa disleksia di sekolah dasar. Satya Widya, 40(2), 190-201.
https://doi.org/10.24246/j.sw.2024.v40.i2.p190-201

Roberts, D. (2026). Epistemic injustice, neurodivergence, and inclusive pedagogy: Dyslexia
and augmentative communication in higher education. Disability & Society, 1-22.
https://doi.org/10.1080/09687599.2026.2659094

Siler, N. (2025). Origins of excellence: Historical influences contributing to Alberta’s High
Standing  in PISA’s  science  literacy  assessments [Application/pdf].
https://doi.org/10.25918/THESIS.437

Soutthaboualy, T., Chatwattana, P., and Piriyasurawong, P. (2022). Interactive augmented
reality technology via blended instruction lesson on cloud. Higher Education Studies,
12(3), 9. https://doi.org/10.5539/hes.v12n3p9

Sutrisno, S., Sunarto, S., and Mustikasari, D. (2025). Learning innovation in global citizenship
education by integrating deep learning approach. Journal of Deep Learning, 203-210.
https://doi.org/10.23917/jdl.v1i2.11224

DOI: https://doi.org/10.17509/eh.v18i2.95918
p- ISSN 2085-1243 e- ISSN 2579-5457




