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Abstract 

Introduction: this study addressed the need to enhance motor and social skills among children 
with special educational needs in resource-limited inclusive schools in papua, where traditional 
teaching approaches often failed to provide personalized support. 
Objective: the objective of this research was to analyze the effectiveness of an ai-supported 
physical activity learning framework in improving motor coordination and social interaction 
among children with special needs. 
Methodology: a quasi-experimental pre–post design with a mixed-methods approach was used. 
the sample consisted of 30 students with special needs, 5 teachers, and 10 parents selected 
purposively. data were collected using motor skill tests, observation sheets, questionnaires, and 
semi-structured interviews. quantitative analysis applied paired t-tests and anova, while qual-
itative data were examined through thematic analysis. 
Results: findings showed significant improvements in motor coordination (t = 4.62, p < 0.001) 
and social interaction (f = 5.14, p < 0.01). students demonstrated better balance, coordination, 
and engagement in physical tasks, and teachers reported increased motivation and cooperation 
among learners. 
Discussion: these results aligned with previous studies demonstrating that ai-supported phys-
ical activity tools facilitated personalized feedback and enhanced engagement for students with 
disabilities. the use of deep learning technologies strengthened motor learning and encouraged 
active social participation, particularly in underserved contexts. 
Conclusions: the ai-supported framework proved effective in fostering motor and social devel-
opment among children with special needs in papua and offers a promising strategy for inclu-
sive education settings, especially in low-resource regions. 
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Resumen 

Introducción: este estudio abordó la necesidad de fortalecer las habilidades motoras y sociales 
de niños con necesidades educativas especiales en escuelas inclusivas de papúa, donde los mé-
todos tradicionales ofrecían apoyo limitado y poca personalización del aprendizaje. 
Objetivo: el objetivo de esta investigación fue analizar la eficacia de un marco de aprendizaje de 
actividad física apoyado por inteligencia artificial para mejorar la coordinación motora y la in-
teracción social de los niños con necesidades especiales. 
Metodología: se empleó un diseño cuasi-experimental pre-post con un enfoque mixto. la mues-
tra incluyó 30 estudiantes con necesidades especiales, 5 docentes y 10 padres seleccionados 
mediante muestreo intencional. los instrumentos utilizados fueron pruebas motoras, hojas de 
observación, cuestionarios y entrevistas semiestructuradas. los datos cuantitativos se analiza-
ron mediante pruebas t pareadas y anova, mientras que los datos cualitativos se examinaron 
con análisis temático. 
Resultados: los resultados mostraron mejoras significativas en la coordinación motora (t = 
4,62; p < 0,001) y en la interacción social (f = 5,14; p < 0,01). los docentes observaron mayor 
motivación, cooperación y participación activa en las actividades físicas por parte de los estu-
diantes. 
Discusión: estos hallazgos coincidieron con investigaciones previas que demostraron que las 
herramientas educativas basadas en ia facilitan retroalimentación personalizada y fomentan el 
compromiso de los estudiantes con discapacidad, especialmente en contextos educativos vul-
nerables. 
Conclusiones: el marco de aprendizaje apoyado por ia resultó eficaz para promover el desarro-
llo motor y social de niños con necesidades educativas especiales en papúa y constituye una 
estrategia prometedora para entornos educativos inclusivos con recursos limitados. 
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Introduction

Inclusive education for children with special needs continues to encounter numerous challenges, par-
ticularly in terms of social development and peer interaction, especially in remote areas such as Jaya-
pura, Papua. Limitations in educational infrastructure, the shortage of trained teachers using inclusive 
approaches, and cultural barriers that continue to marginalize children with disabilities exacerbate in-
equality in access to quality education (Almufareh et al., 2023). Traditional methods of teaching often 
fail to provide equal opportunities for participation, resulting in difficulties for students with special 
needs in developing essential social skills required for academic success and social integration (Naza-
rova, 2024). 

Recent work has emphasized the importance of interdisciplinary approaches and innovative models in 
physical education to support diverse learners (Esteves Villanueva et al., 2025). Likewise, curriculum 
studies highlight the growing need to align physical education practices with inclusive and adaptive 
learning frameworks to enhance participation and learning outcomes for students with special educa-
tional needs (Paquibot et al., 2025). 

Artificial intelligence (AI) has recently emerged as a promising tool to transform educational environ-
ments into more inclusive, adaptive, and responsive systems (Hussein et al., 2025). AI not only enables 
personalized learning but also creates opportunities to bridge the gap in access and quality of education 
between urban and rural regions. In practice, AI technologies such as intelligent tutoring systems, vir-
tual agents, and social robots have shown effectiveness in facilitating social interaction, fostering shared 
attention, and reducing teachers’ workload in managing inclusive classrooms (Al Nabhani et al., 2025). 
Thus, AI holds strong potential as a strategic solution for improving the quality of inclusive education, 
particularly in areas with limited resources like Papua (Setyo Guntoro et al., 2024). 

Recent studies and systematic reviews indicate that AI-based learning systems can personalize instruc-
tion, facilitate effective communication, and enhance the social and emotional development of students 
with special educational needs (SEN) (Indellicato, 2024; Pittas & Nussbaumer, 2025; Vorobyeva et al., 
2025). The strength of AI lies in its ability to understand individual learning patterns and adapt its ap-
proach in real time, enabling students with diverse limitations to participate more actively in the learn-
ing process. Deep learning, a branch of AI, can identify behavioral and emotional patterns, allowing 
adaptive activities that promote collaboration, empathy, and engagement (Verónica et al., 2023). 

Field observations in several inclusive elementary schools in Jayapura reveal that children with special 
needs often struggle with social development due to a lack of learning materials suited to their needs. 
Teachers face difficulties in adapting instructional methods because of limited training and technologi-
cal support, which results in learning experiences that are less adaptive and contextually relevant. More-
over, schools in remote areas still suffer from inadequate digital facilities and poor internet connectivity. 
These structural barriers are compounded by low social acceptance of children with disabilities, con-
tributing to their isolation from learning environments. The absence of systems that automatically as-
sess students’ social and emotional needs further hinders progress toward genuinely inclusive educa-
tion. 

However, most empirical studies on AI integration in inclusive education have been conducted in devel-
oped countries with sufficient technological resources (Hakiki et al., 2023). Few have examined its im-
plementation in under-resourced and culturally diverse contexts such as Papua (Br Rajaguk-guk et al., 
2025). This lack of contextual evidence restricts the generalization of findings and leaves significant 
gaps in understanding how AI can enhance social inclusion and motor development in marginalized 
educational settings (Utomo et al., 2025). 

Physical activity plays a vital role in children’s cognitive, emotional, and social growth, as well as in their 
physical well-being (La Fauci De Leo et al., 2025). Structured motor activities strengthen fine and gross 
motor coordination, fostering independence and social interaction (Scott McNamara, 2025; Velasco & 
Sánchez, 2022). Within inclusive education, physical education becomes an important medium to pro-
mote participation and interaction among students with diverse abilities (Mangolo & Qomarrullah, 
2025). However, traditional physical education methods often fail to address the specific motor and 
sensory needs of children with disabilities. 
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Integrating AI and deep learning technologies into physical education provides new opportunities to 
design adaptive motor tasks, detect movement patterns, and offer real-time feedback to teachers and 
learners (Lucas-Moreira et al., 2025; Rodríguez & Cerezo, 2025). Technology-enhanced instruction, in-
cluding augmented reality and intelligent feedback systems, has also demonstrated the ability to in-
crease student motivation and engagement in physical activity settings (Festiawan, 2025). Deep learn-
ing systems can process complex data—such as audio signals, gestures, and facial expressions—to rec-
ognize learning preferences and emotional responses. This allows teachers to design personalized 
learning activities that strengthen both motor and social skills (Hermawan et al., 2025; Lestari et al., 
2025). Moreover, AI-based social simulations and interactive games can help students practice commu-
nication, collaboration, and empathy in safe digital environments. 

Therefore, this study aims to analyze the effectiveness of an AI-supported physical activity learning 
framework in improving motor coordination and social interaction among children with special educa-
tional needs in Papua. The study combines quantitative and qualitative evidence to evaluate learning 
outcomes and contextual challenges. The findings are expected to contribute not only to inclusive edu-
cation theory and practice but also to provide innovative approaches to physical education in resource-
limited and culturally diverse settings. This research offers a pathway toward adaptive, equitable, and 
socially responsive learning environments for children with special needs in Papua. 

 

Method 

This study employed a mixed-method design combining quantitative and qualitative approaches to eval-
uate the effectiveness of an AI-supported physical activity learning framework in improving motor co-
ordination and social interaction among children with special educational needs (SEN) in Papua (Hasan 
Alkahtani, 2023). The quantitative component followed a quasi-experimental pre–post design, while the 
qualitative component involved interviews and field observations to capture contextual insights and 
perceptions from teachers and parents (Garzón et al., 2025). 

Participants 

Participants included 30 students with special educational needs (10 with mild intellectual disabilities, 
8 with mild autism, and 12 slow learners), 5 inclusive physical education teachers, and 10 parents from 
three inclusive elementary schools in Jayapura, Papua. Participants were selected through purposive 
sampling based on their active involvement in inclusive education programs. Ethical approval was ob-
tained from the institutional review board, and informed consent was collected from all participants 
and guardians prior to data collection (Farhood et al., 2025; Létourneau et al., 2025). 

Procedure 

The study was conducted over eight weeks. In the first two weeks, teachers received training on the use 
of AI-based physical activity tools, including gesture-based motor games, facial expression detection, 
and interactive digital quizzes. The AI-supported learning intervention was implemented over four 
weeks, with two sessions per week (45 minutes each). During the intervention, teachers facilitated phys-
ical education activities using AI applications that provided real-time feedback on students’ motor and 
emotional responses. Observations and interviews were conducted during and after the program. 

To ensure credibility, data triangulation was applied by comparing quantitative results with qualitative 
findings from teacher and parent interviews. Member checking was also used to validate interpretation 
accuracy (Pillay, 2024). 

Instrument 

The instruments used consisted of: 

1. Motor Coordination Test, adapted from Dos et al. (2025), including balance, hand–foot coordi-
nation, and movement accuracy subtests. 

2. Social Interaction Observation Sheet, designed to measure cooperative behaviors, communica-
tion, and empathy in inclusive physical activity sessions (Qomarrullah et al., 2025). 
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3. Teacher and Parent Perception Questionnaires, containing 20 items on Likert scales (1–5) to 
assess perceived behavioral and motivational changes. 

4. Semi-structured Interview Guide to explore experiences, challenges, and perceived benefits of 
AI-supported learning. 

All instruments were validated by three experts in inclusive education and educational technology 
(Zhao et al., 2025). Reliability was confirmed through Cronbach’s Alpha (α = 0.87), indicating good in-
ternal consistency. 

Physical Activity Quiz 

As a component of a comprehensive learning strategy, the researcher has incorporated interactive dig-
ital quizzes focused on physical activities to promote children's social engagement within a play context. 
This quiz is designed to evaluate emotional responses, collaborative participation, and the ability to rec-
ognize social cues through interactions with a virtual avatar that has been programmed using convolu-
tional neural network (CNN) models. Quizzes are conducted twice a week throughout the implementa-
tion of the learning model (Manir & Gwandu, 2025). 

Data analysis 

Quantitative data were analyzed using paired t-tests and one-way ANOVA to measure improvements in 
motor coordination and social interaction before and after the intervention. Effect sizes (Cohen’s d and 
η²) were calculated to determine the magnitude of change. Qualitative data were analyzed thematically 
approach, involving open coding, category formation, and theme generation. Convergence of quantita-
tive and qualitative results was examined to identify consistent patterns that explain the effectiveness 
of the AI-supported framework (Disman et al., 2017; Hands, 2022; Migal et al., 2021). 

 

Results 

This study revealed significant improvements in motor coordination and social interaction among chil-
dren with special educational needs following the implementation of the AI-supported physical activity 
learning model. The Deep Learning–based system effectively analyzed students’ movement patterns, 
provided real-time feedback, and adapted task difficulty to individual abilities. 

1. Quantitative Findings 

Statistical analysis indicated consistent improvements across all motor skill dimensions. As shown in 
Table 1, the mean post-test scores were significantly higher than pre-test scores for all student catego-
ries (p < 0.001). Motor balance, hand–foot coordination, and concentration improved by 15–30% on 
average across groups. The effect sizes ranged from moderate to large (Cohen’s d = 0.65–0.82), indicat-
ing that the intervention had a substantial impact on students’ performance. 

 

Table 1. Results of Statistical Analysis on the Effectiveness of the AI-Based Motor Activity Learning Model 
Variable Group N Pre-Test Mean Post-Test Mean t p F Sig. 

Motor balance Mild mental disability 10 58.4 76.2 9.67 <0.001 7.44 0.002 
 Mild autism 10 55.8 73.5 8.21 <0.001 — — 
 Slow learners 10 57.3 75.8 9.10 <0.001 — — 

Hand–foot coordination All groups 30 60.6 77.7 8.82 <0.001 6.31 0.004 
Motor endurance and concentration All groups 30 54.4 71.2 8.73 <0.001 8.14 0.001 

 

All groups demonstrated statistically significant improvements between pre-test and post-test scores, 
confirming the effectiveness of the AI-supported learning framework in promoting motor skill develop-
ment. 

A total of 76% of students (23 out of 30) showed an improvement of 15–30% in their motor perfor-
mance. Teachers observed enhanced confidence and autonomy among students, particularly in tasks 
such as throwing, stacking, and balance exercises. 

 



2026 (Enero), Retos, 74, 870-879  ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index 

 874  
 

2. Perceptions of Teachers, Students, and Parents 

Survey results (Table 3) indicated strong agreement among teachers, parents, and students regarding 
the benefits of the AI-based model. Teachers rated the system highly for its ability to assess movement 
accurately (mean = 4.6) and to facilitate differentiated instruction (mean = 4.2). Parents noted increased 
motivation and independence in daily routines such as dressing, writing, and personal hygiene. 

 

Table 2. Perceptions of Teachers, Students, and Parents Toward the AI-Based Learning Model 
Respondents Assessed Aspect Mean (1–5) Description 

Teachers (n=5) Suitability of materials 4.6 Very good 
Teachers (n=5) Ease of technology integration 4.2 Good 
Students (n=30) Engagement in activities 4.5 Very good 
Students (n=30) Interest in AI applications 4.3 Good 
Parents (n=10) Motor development after intervention 4.4 Very good 
Parents (n=10) Ease of supporting children at home 4.1 Good 

 

These perceptions confirm that the AI system was effective in engaging students and supporting inclu-
sive classroom environments. 

3. Qualitative Findings 

Thematic analysis of interviews identified three major themes that supported the quantitative out-
comes: 

Increased Motivation and Engagement 

Students became more enthusiastic and focused during AI-assisted physical activities. Teachers noted 
that “they laughed, moved, and interacted more than before.” 

Enhanced Peer Collaboration 

Children began cooperating with peers to complete physical tasks. One parent stated, “He now invites 
others to play together, which never happened before.” 

Improved Teacher Facilitation 

Teachers reported reduced workload and better classroom management due to automatic feedback fea-
tures in the AI application. 

The convergence of quantitative and qualitative results demonstrates that the AI-supported physical 
activity framework effectively improved both motor skills and social behavior, while simultaneously 
easing instructional challenges in inclusive classrooms. 

Overall, the findings suggest that Deep Learning technology can serve as an adaptive and inclusive solu-
tion for enhancing motor and social development in children with special educational needs. The com-
bination of measurable improvements, positive stakeholder perceptions, and consistent qualitative 
feedback provides strong evidence of the model’s effectiveness in the context of resource-limited 
schools in Papua. 

 

Discussion 

The results of this research indicate that the use of Deep Learning–based artificial intelligence (AI) in 
inclusive education has a significant impact on enhancing the motor skills and social development of 
children with special needs, particularly in remote areas such as Jayapura, Papua. The developed system 
was able to detect students’ motor movement patterns in real time and provide automatic feedback, 
which teachers could use to design more targeted and adaptive learning interventions. This finding 
aligns with previous studies by (Hidayat et al., 2024) and (Alsaidi et al., 2024) which highlight the im-
portance of smart technologies in bridging educational gaps between urban and rural regions. 

Further analysis revealed that Deep Learning–based AI can classify motor movements with high accu-
racy, particularly in distinguishing between fine and gross motor skills in students with mild autism and 
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slow learners (Manazir, 2023; Melo-López et al., 2025). This precision opens new possibilities for devel-
oping data-driven Individualized Education Programs (IEPs), addressing one of the main challenges in 
inclusive schools. The active involvement of teachers and parents in interpreting AI-generated data also 
fosters a more collaborative and participatory learning ecosystem that supports the holistic develop-
ment of children with disabilities. 

The connection between these findings and previous literature underscores the alignment between 
technological innovation and inclusive pedagogical approaches. As noted by (Filiz et al., 2025), the inte-
gration of AI into education supports the development of adaptive and personalized learning models 
tailored to individual needs. In this sense, Deep Learning is essential in overcoming the limitations of 
manual teacher observation, which is often subjective and inconsistent. The technology enables longi-
tudinal recording of motor data, allowing for objective and continuous assessment of each student’s 
progress. 

Changes observed in balance, coordination, and engagement correspond with earlier findings on the 
positive effects of adapted physical education for students with disabilities (Alam et al., 2024). These 
outcomes are consistent with structured physical activity interventions that have demonstrated signif-
icant improvements in motor development among students with special needs (Angulo et al., 2025). By 
incorporating AI-driven feedback and movement analysis, this study extends the pedagogical founda-
tions of inclusive physical education and introduces an innovative way to enhance motricidad infantil. 
Moreover, combining physical exercise with digital interaction promotes intrinsic motivation and re-
duces teacher workload, ensuring the sustainability of inclusive practices in under-resourced regions. 

The qualitative data from teacher and parent interviews further support these conclusions. Students 
demonstrated greater motivation and curiosity when interacting with AI-based tools compared to tra-
ditional methods. Elements such as data visualization, automatic feedback, and active engagement con-
tributed to students’ social–emotional growth. These findings reinforce earlier work by Kooli & Chakra-
oui (2025), who observed that AI-mediated learning environments foster collaboration, empathy, and 
social inclusion among learners with disabilities. 

Nevertheless, the study also identified persistent challenges related to the readiness of digital infra-
structure in remote areas. Limited internet connectivity and insufficient teacher digital competence re-
main significant barriers to fully adopting AI in inclusive education. Strengthening teacher confidence 
and self-efficacy is therefore essential to ensure the successful adoption of digital and adaptive learning 
practices in inclusive physical education contexts (Finkelstein & Soffer-Vital, 2025). These findings echo 
the observations of Deroncele-Acosta et al. (2023) and (Ika Sari et al., 2024), who argue that technolog-
ical innovation in education requires both infrastructure investment and sustained teacher training 
(Strielkowski et al., 2025). Therefore, local governments and educational institutions must provide con-
tinuous professional development and policy support to ensure that such AI-based models can be im-
plemented widely and sustainably. 

From a theoretical standpoint, this study supports the constructivist learning model, which emphasizes 
active student interaction with learning environments tailored to their individual needs. AI acts as an 
extension of teachers’ senses—detecting subtle student responses that were previously difficult to 
quantify—thereby enriching the assessment and instructional processes. Consequently, Deep Learning–
based systems are not only technologically relevant but also pedagogically aligned with modern inclu-
sive education principles. 

Ultimately, this research contributes to the growing discourse on educational inclusion in the so-called 
3T regions (underdeveloped, frontier, and outermost areas) of Indonesia. The application of Deep 
Learning–based AI transcends its role as a technological innovation; it also represents a form of social 
empowerment that promotes equitable access, quality learning interventions, and the collective ad-
vancement of inclusive school communities. By bridging technology with human-centered education, 
this approach demonstrates how digital transformation can drive social justice and inclusion in contexts 
that have historically been marginalized. 
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Conclusions 

This study demonstrated that integrating Artificial Intelligence (AI) with Deep Learning models within 
inclusive education significantly enhances motor learning outcomes for students with special needs in 
remote regions such as Jayapura, Papua. Adaptive AI-supported platforms were shown to provide per-
sonalized feedback and real-time adjustments to individual motor performance, resulting in increased 
participation, attention, and retention during physical activities. 

The findings confirm that Deep Learning–based systems are particularly effective for students with mild 
intellectual disabilities, mild autism, and slow learning—groups often underserved by traditional in-
structional methods. The active involvement of inclusive education teachers and parents in AI-assisted 
interventions further reinforced students’ motor progress, ensuring continuity between school and 
home learning environments. 

This research successfully bridges the gap between technological innovation and inclusive pedagogy by 
introducing a data-driven framework that enables real-time monitoring, assessment, and adaptive mod-
ification of physical activity programs. The framework offers a replicable model for other underserved 
educational contexts, demonstrating that AI can serve not only as a pedagogical tool but also as an in-
strument of social inclusion. 

Beyond its practical contributions, this study provides theoretical insights into how AI-based adaptive 
systems can operationalize constructivist principles in inclusive learning—transforming teaching from 
a one-size-fits-all approach to a responsive, learner-centered process. 

Future research should adopt longitudinal designs to examine the sustainability of motor and social im-
provements over time, as well as the scalability of AI models across diverse cultural and infrastructural 
settings. Ethical considerations regarding data use, privacy, and algorithmic fairness must also be ad-
dressed. Moreover, integrating emotion-recognition and behavioral-prediction features into AI systems 
could further enhance their capacity to support both the motor and socio-emotional development of 
students with special educational needs. 

 

Acknowledgements 

The authors express their sincere gratitude to the Ministry of Higher Education, Science, and Technology 
and Universitas Cenderawasih for the support and facilities provided throughout this research process. 
Deep appreciation is also extended to the inclusive schools in Papua, along with the teachers, students, 
and parents who participated and offered their full support in the implementation of this study. 

 

Financing 

This research did not receive external funding. However, it was supported by institutional facilities and 
academic assistance provided by the Ministry of Higher Education, Science, and Technology Indonesia. 

 

References 

Al Nabhani, F., Hamzah, M. Bin, & Abuhassna, H. (2025). The role of artificial intelligence in personali-
zing educational content: Enhancing the learning experience and developing the teacher’s role 
in an integrated educational environment. Contemporary Educational Technology, 17(2), 1. 
https://doi.org/10.30935/cedtech/16089 

Alam, N., Bhattacharjee, A., & Das, A. (2024). Adaptive and Inclusive Physical Education for Students 
with Special Needs. International Journal of Social Impact, 9(4), 12–20. 
https://doi.org/10.25215/2455/0901002 

Almufareh, M. F., Tehsin, S., Humayun, M., & Kausar, S. (2023). Intellectual Disability and Technology: 
An Artificial Intelligence Perspective and Framework. Journal of Disability Research, 2(4), 58–70. 
https://doi.org/10.57197/JDR-2023-0055 



2026 (Enero), Retos, 74, 870-879  ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index 

 877  
 

Alsaidi, M., Obeid, N., Al-Madi, N., Hiary, H., & Aljarah, I. (2024). A Convolutional Deep Neural Network 
Approach to Predict Autism Spectrum Disorder Based on Eye-Tracking Scan Paths. Information, 
15(3), 1. https://doi.org/10.3390/info15030133 

Angulo, D. J. B., León-Reyes, B. B., Boza-Mendoza, J. G., Pinargote-Castro, M. A., Villamar-Rodríguez, M. 
J., & Celi-Riofrio, E. D. (2025). Juegos predeportivos en la Educación Física. Efectos en la conduc-
ción y disparo del balón de fútbol. Retos, 71, 91–100. https://doi.org/10.47197/re-
tos.v71.115917 

Br Rajaguk-guk, S., Mayumi, I., & Muliastuti, L. (2025). The Role of Non-Indigenous Papuan Teachers in 
Understanding Literacy in Cultural Diversity for Identity, Power and Social Justice of Indigenous 
Papuan Students in Senior High School. Eduvest-Journal of Universal Studies, 5(7), 8954–8969. 
https://doi.org/10.59188/eduvest.v5i7.51632 

Deroncele-Acosta, A., Palacios-Núñez, M. L., & Toribio-López, A. (2023). Digital Transformation and Te-
chnological Innovation on Higher Education Post-COVID-19. Sustainability (Switzerland), 15(3), 
1–24. https://doi.org/10.3390/su15032466 

Disman, D., Ali, M., & Syaom Barliana, M. (2017). The Use of Quantitative Research Method and Statis-
tical Data Analysis in Dissertation: an Evaluation Study. International Journal of Education, 10(1), 
46–52. https://doi.org/10.17509/ije.v10i1.5566 

Dos, C., Molina, R., Borges, D., Junior, R., Da, J., Novaes, S., Costa, L., Souza, R., Perrout De Lima, F. V., 
Antônio, M., Nascimento, P., Werneck, F. Z., Figueiredo, A. J., Macedo Vianna, J., Perrout De Lima, 
J. R., Borges, C., Dos, C., & Lima, P. (2025). Teste de coordenação motora KTK e iniciação despor-
tiva no Brasil: uma revisão sistemática. Retos, 68, 889–904. https://doi.org/10.47197/re-
tos.v68.112129 

Esteves Villanueva, A. R., Pari Calderon, G. L., Chique Aguilar, J., Calcina Condori, C. R., Abarca Fernán-
dez, D. S., Incacutipa Limachi, D. J., & Cervantes Alagón, S. L. (2025). Deterioro cognitivo y activi-
dad física en el adulto mayor en una población peruana: ¿El ejercicio es factor protector? Retos, 
70, 1368–1378. https://doi.org/10.47197/retos.v70.116134 

Farhood, H., Nyden, M., Beheshti, A., & Muller, S. (2025). Artificial intelligence-based personalised lear-
ning in education: a systematic literature review. Discover Artificial Intelligence, 5(1), 1–41. 
https://doi.org/10.1007/s44163-025-00598-x 

Festiawan, R. (2025). Integrating augmented reality into physical education. Retos, 69, 873–883. 
https://doi.org/10.47197/retos.v69.114639 

Filiz, O., Kaya, M. H., & Adiguzel, T. (2025). Teachers and AI: Understanding the factors influencing AI 
integration in K-12 education. Education and Information Technologies, 30(13), 17931–17967. 
https://doi.org/10.1007/s10639-025-13463-2 

Finkelstein, I., & Soffer-Vital, S. (2025). Cultural Empathy in AI-Supported Collaborative Learning: Ad-
vancing Inclusive Digital Learning in Higher Education. Education Sciences, 15(10), 1–20. 
https://doi.org/10.3390/educsci15101305 

Garzón, J., Patiño, E., & Marulanda, C. (2025). Systematic Review of Artificial Intelligence in Education: 
Trends, Benefits, and Challenges. Multimodal Technologies and Interaction, 9(8), 1–19. 
https://doi.org/10.3390/mti9080084 

Hakiki, M. N. F., Hidayatullah, F., & Umar, F. (2023). Implementation of Adaptive Physical Education at 
the Inclusive Organizing School in Martapura District. QALAMUNA: Jurnal Pendidikan, Sosial, Dan 
Agama, 15(2), 687–694. https://doi.org/10.37680/qalamuna.v15i2.2879 

Hands, A. S. (2022). Integrating quantitative and qualitative data in mixed methods research: An illus-
tration. Canadian Journal of Information and Library Science, 45(1), 1–20. 
https://doi.org/10.5206/CJILSRCSIB.V45I1.10645 

Hasan Alkahtani, T. H. H. A. M. Y. A. (2023). Deep Learning Algorithms to Identify Autism Spectrum 
Disorder in Children-Based Facial Landmarks. Applied Sciences, 13(8), 1–21. 
https://doi.org/10.3390/app13084855 

Hermawan, A. I., Suryaman, M., Syamsi, K., Marzuki, I., & Ngoc Hieu, H. (2025). Inclusive Education and 
Papuan Literature for Diversity and Equality. Edukasia: Jurnal Pendidikan Dan Pembelajaran, 
6(2), 903–914. https://doi.org/10.62775/edukasia.v6i2.1527 

Hidayat, R. A., Ihsan, F., Nugroho, S., & Edmizal, E. (2024). Inclusive physical education learning strate-
gies for students with special needs in senior high schools: A literature revieweds In Senior High 
Schools: A Literature Review. Jurnal Pendidikan Jasmani Indonesia, 20(1), 65–79. 
https://doi.org/10.21831/jpji.v20i1.73462 



2026 (Enero), Retos, 74, 870-879  ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index 

 878  
 

Hussein, E., Hussein, M., & Al-Hendawi, M. (2025). Investigation into the Applications of Artificial Inte-
lligence (AI) in Special Education: A Literature Review. Social Sciences, 14(5), 1–74729. 
https://doi.org/10.3390/socsci14050288 

Ika Sari, G., Winasis, S., Pratiwi, I., Wildan Nuryanto, U., & Basrowi. (2024). Strengthening digital literacy 
in Indonesia: Collaboration, innovation, and sustainability education. Social Sciences and Huma-
nities Open, 10, 1–20. https://doi.org/10.1016/j.ssaho.2024.101100 

Indellicato, R. (2024). Artificial Intelligence and Social-Emotional Learning: what relationship? Journal 
of Modern Science, 60(6), 460–470. https://doi.org/10.13166/jms/196765 

Kooli, C., & Chakraoui, R. (2025). AI-driven assistive technologies in inclusive education: benefits, cha-
llenges, and policy recommendations. Sustainable Futures, 10, 1–9. 
https://doi.org/10.1016/j.sftr.2025.101042 

La Fauci De Leo, A., Bagheri Zadeh, P., Voderhobli, K., & Sheikh Akbari, A. (2025). A New AI Framework 
to Support Social-Emotional Skills and Emotion Awareness in Children with Autism Spectrum 
Disorder. Computers, 14(7), 1–18. https://doi.org/10.3390/computers14070292 

Lestari, N. P., Nengsih, L. W., Pagiling, S. L., Yamin, A., & Rosadi, A. (2025). Geometric patterns of the 
Papua crown: A culturally inclusive approach to mathematics learning. Journal on Mathematics 
Education, 16(3), 819–840. https://doi.org/10.22342/jme.v16i3.pp819-840 

Létourneau, A., Deslandes Martineau, M., Charland, P., Karran, J. A., Boasen, J., & Léger, P. M. (2025). A 
systematic review of AI-driven intelligent tutoring systems (ITS) in K-12 education. Npj Science 
of Learning, 10(1), 1–13. https://doi.org/10.1038/s41539-025-00320-7 

Lucas-Moreira, D., Israel Viejó Mora, L., Alejandra Sánchez Saquisari, J., Mora, V., & Saquisari, S. (2025). 
Cuerpo, movimiento y lenguaje: La literatura como herramienta de motivación en la educación 
física y el deporte. Retos, 68, 388–399. https://doi.org/10.47197/retos.v68.114953 

Manazir, S. H. (2023). Reimagining public policy formulation and analysis: a comprehensive theoretical 
framework for public policy. Discover Global Society, 1(1), 1–16. 
https://doi.org/10.1007/s44282-023-00018-4 

Mangolo, E. W., & Qomarrullah, R. (2025). Sport and Peace: Physical Education for Papuan Student 
Awareness. International Journal of Human Movement and Sports Sciences, 13(4), 987–995. 
https://doi.org/10.13189/saj.2025.130434 

Manir, H., & Gwandu, F. F. (2025). Application of Artificial Intelligence (Ai) in Enhancing Inclusive Edu-
cation in Nigeria. Journal of Contemporary Research in Educational Administration & Manage-
ment, 2(3), 52–61. www.edufdns.ng/jcream/index 

Melo-López, V. A., Andrea Basantes Andrade, Carla-Belén Gudiño Mejía, & Evelyn Hernández-Martínez. 
(2025). The Impact of Artificial Intelligence on Inclusive Education: A Systematic Review. Educa-
tion Sciences, 15(5), 1–25. https://doi.org/10.3390/educsci15050539 

Migal, V., Arhun, S., Hnatov, A., Shuliak, M., & Ponikarovska, S. (2021). Methodology of Presenting the 
Results of Scientific Research. EAI Endorsed Transactions on Energy Web, 8(36), 1–9. 
https://doi.org/10.4108/eai.29-3-2021.169167 

Nazarova, Y. (2024). The Use of Traditional and Non-Traditional Methods In EFL Classroom. Innovative 
Technologica: Methodical Research Journal, 3(4), 1–8. https://doi.org/10.47134/innovative.v3i4 

Paquibot, P. W. V. I. S., Poquita, J. K., Puentenegra, E. G., Pulgo, J. L., Tangente, K. A. T., Velarde, C. D., & 
Quinco-Cadosales, M. N. (2025). Inclusive Teaching Practices In Physical Education For Students 
With Special Needs. International Journal of Progressive Sciences and Technologies (IJPSAT, 52(1), 
496–510. https://doi.org/10.52155/ijpsat.v52.1.7400 

Pillay, A. S. (2024). Exploring Science and Technology Teachers’ Experiences with Integrating Simula-
tion-Based Learning. Education Sciences, 14(8), 1–16. https://doi.org/10.3390/educ-
sci14080803 

Pittas, E., & Nussbaumer, D. (2025). A systematic review of the effects of AI on the educational perfor-
mance of children with neurodevelopmental disabilities. Journal of Enabling Technologies, 19(4), 
241–256. https://doi.org/10.1108/JET-03-2025-0020 

Qomarrullah, R., Sokoy, F., & Wulandari S, L. (2025). An Ethnographic Study of Traditional Paddling: A 
Public Health Approach to Promoting Fitness and Social Well-Being. International Journal of Hu-
man Movement and Sports Sciences, 13(5), 1161–1171. 
https://doi.org/10.13189/saj.2025.130517 



2026 (Enero), Retos, 74, 870-879  ISSN: 1579-1726, eISSN: 1988-2041 https://recyt.fecyt.es/index.php/retos/index 

 879  
 

Rodríguez, A. M., & Cerezo, R. M. (2025). Technology-Enhanced Pedagogy in Physical Education: Brid-
ging Engagement, Learning, and Lifelong Activity. Education Sciences, 15(4), 267–284. 
https://doi.org/10.3390/educsci15040409 

Scott McNamara, C. K. B. W. (2025). ChatGPT in Adapted Physical Education: A Useful Tool That May 
Not Comply With All Individualized Elements Within Special Education. Journal of Physical Edu-
cation, Recreation & Dance, 96(4), 5–6. https://doi.org/10.1080/07303084.2025.2459561 

Setyo Guntoro, T., Wandik, Y., Kristiyandaru, A., Kamaruddin, I., Tantri, A., Wanena, T., Manfred Mando-
sir, Y., Muhammad, J., Sinaga, E., Qomarrullah, iy, Rusdianto Hidayat, R., Nurhidayah, D., Putu Eka 
Wijaya Putra, I., Yersin Putri Larung, E., Fitri, M., Hadi Wijaya, H., Welis, W., Yogaswara, A., Pelana, 
R., … Fariz Prima Putra, M. (2024). Online Lectures for Sports and Non-Sports Study Program 
Students: Interrelation of Attitudes, Involvement, Satisfaction, Happiness, and Learning Achieve-
men. Retos, 57, 371–378. https://doi.org/10.47197/retos.v57.107222 

Strielkowski, W., Grebennikova, V., Lisovskiy, A., Rakhimova, G., & Vasileva, T. (2025). AI-driven adap-
tive learning for sustainable educational transformation. Sustainable Development, 33(2), 1921–
1947. https://doi.org/10.1002/sd.3221 

Utomo, D. P., Sukmana, O., & Tarigan, N. Br. (2025). Reconstructing Physical Education in Indonesia: a 
critical sociological approach to structural inequality and inclusivity. Retos, 71, 829–843. 
https://doi.org/10.47197/retos.v71.117131 

Velasco, M. C., & Sánchez, M. (2022). Physical activity interventions and motor skill improvement in 
inclusive education settings: A systematic review. Disability and Health Journal, 15(3), 101265. 
https://doi.org/10.1016/j.dhjo.2022.101265 

Verónica, E., Pando, B., Delgado Valles, C., Contreras, M. O., & Lira, C. J. (2023). Actividad física en jóvenes 
con Síndrome de Down Physical activity in people with Down Syndrome. Retos, 50, 415–420. 
https://doi.org/10.47197/retos.v50.94542 

Vorobyeva, K. I., Belous, S., Savchenko, N. V., Smirnova, L. M., Nikitina, S. A., & Zhdanov, S. P. (2025). 
Personalized learning through AI: Pedagogical approaches and critical insights. In Contemporary 
Educational Technology (Vol. 17, Issue 2, pp. 1–23). Bastas. https://doi.org/10.30935/ce-
dtech/16108 

Zhao, X., Cox, A., & Chen, X. (2025). The use of generative AI by students with disabilities in higher 
education. The Internet and Higher Education, 66, 1–11. 
https://doi.org/10.1016/j.iheduc.2025.101014 

  

Authors and translators' details: 

Rif’iy Qomarrullah qomarrifqi77@gmail.com Author 
  

Zainal Widyanto zainal.widyanto@gmail.com Author 
  

Muhlisin pjkrunwahas@gmail.com Author   

Advendi Kristiyandaru advendikristiyandaru@unesa.ac.id Author   
Lestari Wulandari S wulandarilestari1992@gmail.com Author/Translator   

 


