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Abstract:

This study explores the critical role of ubiquitous technology in supporting the implementation of Universal Design for Learning
(UDL) in inclusive education. Ubiquitous technologies, including real-time applications, metaverse technologies, and UDL-based
learning modules, offer flexible, adaptive methods for presenting information, engaging students, and evaluating learning outcomes
tailored to individual needs. Within the UDL framework, these technologies contribute to creating inclusive learning environments,
enhancing accessibility for students with special needs. Despite their significant potential, challenges remain in their
implementation, such as infrastructure limitations, inadequate teacher training, and the digital divide. To overcome these barriers,
strong policy support, collaboration among stakeholders, and investments in educational infrastructure are essential. Additionally,
teacher training programs focused on the integration of technology into inclusive education are crucial for ensuring effective
adoption. The findings suggest that the integration of ubiquitous technologies can make education more inclusive, providing
equitable learning opportunities for all students, particularly those with special needs. Furthermore, the research emphasizes the
importance of addressing challenges related to technological accessibility, infrastructure, and teacher readiness to maximize the
impact of ubiquitous technologies in fostering inclusive educational practices. This study offers key recommendations, including
increased collaboration between governments, educational institutions, and private sectors, as well as the need for further research
on overcoming implementation challenges and evaluating the impact of ubiquitous technologies on the learning outcomes of
students with special needs.
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Introduction

Inclusive education aims to provide equal access to learning for all students, including those with special needs. The
principle of inclusion highlights the importance of adapting the learning environment to meet the diverse needs of
students without discrimination (Singh, 2024). However, challenges frequently arise in implementing inclusive
education, such as limited physical accessibility, inadequate learning aids, and gaps in teacher training. Universal
Design for Learning (UDL) offers a flexible framework to address these challenges through three core principles:
representation, engagement, and expression. By accommodating diverse learning styles, UDL offers a solution to
enhance inclusivity in education (Deroncele-Acosta & Ellis, 2024).

In the context of Indonesia, significant barriers persist in implementing UDL-based inclusive education. Many schools
lack the necessary infrastructure and readiness in the curriculum. Research by Suhendri (2020) reveals that a substantial
number of teachers in Indonesia feel unprepared to adopt UDL-based approaches. As the demand for adaptive
education continues to grow, technology has emerged as a critical tool to facilitate UDL implementation. Ubiquitous
technology, which is available across various facets of daily life, offers substantial potential to optimize UDL. This
technology enables flexible access, personalization, and real-time support for students with special needs (Legi et al.,
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2023). Therefore, integrating technology into UDL-based inclusive education is an essential step toward a more
equitable educational future.

Ubiquitous technology refers to technology that is continuously accessible, anytime and anywhere, offering
opportunities to support the implementation of UDL in inclusive education. Technologies such as mobile devices,
cloud computing, and web-based applications enable students with special needs to access learning resources tailored
to their preferences and abilities (Banes et al., 2020). A key advantage of ubiquitous technology is its ability to provide
personalized learning support. Using intelligent algorithms, this technology adapts learning materials and tasks to
meet students' needs, such as providing alternative text for visually impaired students or audio tools for those with
reading disabilities (Shoaib et al., 2023). Despite these advantages, challenges remain in implementing this
technology. Research by Rahmawati et al. (2024) highlights that insufficient teacher training and limited technological
infrastructure are significant obstacles in utilizing ubiquitous technology for inclusive education. Furthermore, the
development of accessibility policies is essential to ensure that this technology is available to all students, regardless
of their economic or geographical backgrounds. With proper planning, ubiquitous technology has the potential to
create inclusive, adaptive, and equitable learning environments.

A fundamental aspect of inclusive education is ensuring accessibility for all students, including those with disabilities.
Ubiquitous technology has the potential to overcome these barriers through solutions such as alternative text, subtitles,
visual aids, and screen reader applications. Recent research by Banes et al. (2020) indicates that students with special
needs benefit from ubiquitous technology-based learning software designed to support UDL. However, significant
challenges persist. For instance, some online learning platforms are still not user-friendly for students with physical
or cognitive disabilities. Issues such as incompatibility with assistive technology and unintuitive user interfaces remain
significant problems (Rahajeng et al., 2024). Therefore, developing stricter accessibility standards in the design and
implementation of learning technologies is crucial. For example, implementing the Web Content Accessibility
Guidelines (WCAG) 2.1 ensures that learning platforms meet the needs of all users, including students with special
needs (W3C, 2023). By ensuring that technology is genuinely accessible, UDL-based education can reach its full
potential as an effective inclusive framework.

The successful integration of ubiquitous technology into inclusive education heavily depends on teachers’ competence
in utilizing it. Unfortunately, many teachers report feeling unconfident in leveraging advanced technologies to support
inclusive learning (Alférez-Pastor et al., 2023). A study by Callahan (2022) found that only a small percentage of
teachers are comfortable using UDL-based applications with ubiquitous technology. This finding underscores the need
for more intensive and continuous training programs. Effective training programs should provide an in-depth
understanding of UDL, the use of assistive technologies, and strategies for adapting learning to meet students' needs.
Additionally, collaboration between educators, technology developers, and accessibility experts can improve the
quality of training and help teachers become more confident in using these technologies (Puspitosari et al., 2024).
Support from governments and educational institutions in providing resources and training programs is also crucial.
With adequate training, teachers can become key drivers in creating adaptive and inclusive learning environments
aligned with UDL principles.

The digital divide remains one of the primary obstacles to implementing ubiquitous technology in inclusive education.
Research by Sinambela et al. (2024) indicates that students from low-income families often have limited access to
quality technology and internet services. This disparity creates barriers to accessing technology-based learning,
especially in rural and remote areas. Students with special needs in these regions face a dual challenge: limited access
to technology and insufficient support for inclusive education (Chairunnisa & Rismita, 2022). Furthermore,
inadequate technological infrastructure, such as poor internet connectivity, exacerbates the situation. To address these
challenges, substantial investment is needed to build inclusive and affordable technological infrastructure. Initiatives
such as providing free devices or subsidized internet for underprivileged families can be effective solutions (Wajdi,
2021). By narrowing the digital divide, ubiquitous technology can become an inclusive and empowering tool for all
students, regardless of their socioeconomic background.

Globally, several countries have utilized ubiquitous technology to enhance inclusive education. For instance, in
Finland, UDL-based learning systems supported by technology have successfully increased the participation of
students with special needs (European Agency for Special Needs and Inclusive Education, 2022). These systems
incorporate digital devices equipped with Al-based applications that help students with cognitive impairments
understand complex concepts. Similarly, in Japan, ubiquitous technology supports deaf students through real-time
speech-to-text applications (Almufareh et al., 2023). However, the adoption of this technology in developing
countries, including Indonesia, remains relatively low. A study by Tyas et al. (2022) noted that only a few inclusive
schools in Indonesia effectively utilize technology. Major barriers include a lack of policy support, budget constraints,
and resistance to change. To maximize the potential of this technology, governments need to adopt inclusive strategies,
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such as providing technology subsidies to schools and involving local communities in implementing educational
technology programs.

The integration of ubiquitous technology into Universal Design for Learning (UDL) offers immense opportunities to
improve the quality of inclusive education. This technology can bridge accessibility gaps, support personalized
learning, and create learning environments that are responsive to the needs of students with special needs. However,
the success of its implementation depends on collaborative efforts among governments, educational institutions,
technology developers, and communities. Supportive policies for educational digitalization, such as Indonesia’s
Merdeka Belajar initiative, can provide a solid foundation for accelerating the adoption of this technology
(Kemendikbud, 2024). Additionally, continuous training for teachers and educational staff is a critical step to ensure
the sustainability of these programs. Research by Wang et al., (2024) shows that well-structured training programs
can improve teachers' competence in using educational technology. In the long run, the integration of ubiquitous
technology will not only serve as a learning aid but also act as a catalyst for transformative change in achieving truly
inclusive education. With the commitment of all stakeholders, this technology can help realize the vision of equitable
and just education for all students.

Instead, it focuses on synthesizing theoretical frameworks and prior findings. In exploring the integration of ubiquitous
technology into UDL to support inclusive education, two relevant supporting theories are identified:

Social Constructivism Theory

The social constructivism theory, pioneered by Lev Vygotsky, posits that learning occurs through social interaction
and collaboration. Vygotsky emphasizes that knowledge is actively constructed through interactions with the social
environment, where individuals learn by sharing experiences and participating in social contexts. In the framework of
Universal Design for Learning (UDL), ubiquitous technology can significantly enhance interaction and collaboration
among students, allowing them to engage in joint learning experiences. By leveraging digital platforms and real-time
communication tools, students with diverse needs can actively participate in the learning process, aligning with the
core principles of social constructivism. This technology enables students to collaborate more effectively, fostering
mutual learning and knowledge construction (Mariyono, 2024). This study argues that the integration of ubiquitous
technology into the UDL framework provides new opportunities for fostering social interaction in diverse learning
environments.

Cognitive Learning Theory

Cognitive learning theory focuses on the mental processes involved in learning, such as perception, memory, problem-
solving, and how information is processed by the brain. This theory underscores the importance of cognitive structures
and how they impact learning. Within the UDL framework, ubiquitous technology can facilitate the presentation of
information in multiple formats (visual, auditory, kinesthetics), which aligns with students’ cognitive preferences. By
offering diverse ways of presenting content, ubiquitous technology accommodates individual differences in
information processing, thereby improving learning accessibility. This aligns with UDL principles, which advocate
for presenting information in varied ways to ensure that students with different cognitive abilities can process and
engage with the material (Lakha, 2023).

Both Social Constructivism Theory and Cognitive Learning Theory provide a strong conceptual foundation for
understanding how ubiquitous technology can be integrated into UDL to support inclusive education. These theories
highlight how technology can be a powerful tool in creating adaptable learning environments that cater to diverse
learners' needs, enabling both social interaction and cognitive development.

Related Research

The first related study was conducted by Muslim (2022) who explored the application of UDL to improve learning
outcomes for students with special needs in inclusive classrooms at SMK Negeri 3 Bangkalan. Using a descriptive
qualitative method with a case study and literature review approach, the study found that implementing UDL enhanced
social adaptation, increased learning motivation, and reduced negative behaviours such as bullying. This study shares
a focus on UDL implementation in inclusive education and emphasizes adapting learning to meet the needs of students
with special needs. However, Muslim’s research specifically focuses on UDL implementation at the vocational high
school level, while this study takes a broader perspective by exploring the integration of ubiquitous technology into
UDL. While Muslim’s research employs a qualitative approach, this study utilizes a library research approach,
analysing secondary data sources to examine the potential of ubiquitous technology in enhancing UDL.

The second related study was conducted by Maslahah et al., (2023) whom focused on developing innovative
educational modules based on UDL that are inclusive for students with disabilities. The research utilized the Research
and Development (R&D) method with the ADDIE model. Evaluations from media experts, subject matter experts,
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and trial results showed that the module was feasible and highly effective for implementation. This study highlights
the importance of applying UDL to create inclusive learning environments and improve accessibility and learning
quality for students with disabilities. However, while Maslahah et al.'s research concentrates on developing UDL-
based educational modules, this study extends the scope by examining the integration of ubiquitous technology into
UDL for inclusive education more broadly. Maslahah’s research adopts an R&D methodology, whereas this study
takes a library research approach, synthesizing existing literature to explore the potential role of ubiquitous
technology.

Both studies contribute valuable insights into the application of UDL in inclusive education. They serve as
foundational references for developing more adaptive and inclusive learning strategies, further informing the current
research on the integration of technology into UDL to support students with special needs.

Research Method

This study utilizes a descriptive research method combined with a library research approach to analyse the integration
of ubiquitous technology into Universal Design for Learning (UDL) to support inclusive education. The descriptive
method is employed to systematically and accurately describe phenomena based on existing literature and facts, with
a focus on providing an in-depth understanding of the current state of research in this area (Sari & Asmendri, 2020).
This approach was selected due to its ability to synthesize existing knowledge from various credible sources, without
the need for field data collection, making it suitable for analysing theoretical frameworks and previous studies.

The library research approach allows for the collection and analysis of both primary and secondary sources of
literature. Primary literature includes peer-reviewed academic journals, books, and research reports that directly
address the integration of ubiquitous technology and UDL in inclusive education. Secondary literature consists of
conference papers, articles, policy reports, and other online resources that complement and support the analysis
(Abdhul, 2021). The selection criteria for the literature include relevance to the research topic, publication within the
last five years, and the credibility of the sources to ensure up-to-date and reliable data.

The data collection process began with comprehensive literature searches using specific keywords such as “ubiquitous
technology,” “Universal Design for Learning,” and “inclusive education” on well-established academic databases,
including Google Scholar, ScienceDirect, and SpringerLink. Once relevant literature was identified, a selection
process was conducted, focusing on abstracts to determine the alignment with the research questions and the overall
scope of the study. The selected literature was then analysed in-depth to extract key findings, methodologies, and
conclusions.

Content analysis techniques were applied to categorize and code the data from the selected literature, identifying
recurring themes and patterns related to the integration of ubiquitous technology into UDL for inclusive education.
This process allowed the identification of relationships, gaps, and trends within the existing body of knowledge (Sari
& Asmendri, 2020). The findings were synthesized to address the research questions and to provide insights into the
practical implications of ubiquitous technology in supporting UDL frameworks.

Table 1. Literature List

No Research On Author, Year Journal Name
1 Digital Technology as a Learning Media (Amzahjgzl;lsndrlam, Jurnal Educatio
2 Assistive Technology in Inclusive (Suwahyo et al., 2022) Jurnal Edcomtech
Education
3 Assistive Technology in Inclusive (Taufiqurrahman, 2022) Jurnal Progressa
Education
4 Inclusive Education Analysis (Mukti et al., 2023) Jurnal Kaganga
5 Universal De.51gn for Learning for (Mujiono et al., 2018) Jurnal Pendidikan: Teori, Penelitian, dan
Inclusive Classrooms Pengembangan
Technologies in Inclusive Higher . . .
6 Education (Yenduri et al., 2023) arXiv preprint
. . . International Review of Research in Open
7 Universal Design for Learning (Jwad et al., 2022) and Distributed Learning
8 Technology For Inclusive with Universal (McMahon & Walker, Center for Educational Policy Studies
Design for Learning 2019) Journal
Assistive Technology and Universal (Zascavage & .
? Design for Learning Winterman, 2009) Middle School Journal
10 Implementation Appllcatlon for Students (Irdamurni & Taufan, Journal of ICSAR
on Inclusive Education 2019)
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To ensure the validity and reliability of the study, source triangulation was implemented by cross-referencing findings
from multiple literature sources. This method helped ensure consistency and minimize bias by comparing results
across different types of literature. The researcher also maintained objectivity throughout the analysis by adhering to
clear inclusion criteria and avoiding any potential biases in the selection and interpretation of the literature. By
adopting this methodological approach, the study aims to contribute significantly to understanding the role of
ubiquitous technology in the implementation of UDL to support inclusive education.

Table 1 shows a list of 10 journal references related to the integration of ubiquitous technology into Universal Design
for Learning (UDL) for supporting inclusive education, consisting of 5 Indonesian journals and 5 international journals
published in the last five years, and only one over five years.

Result and Discussion
Result

Digital technology has become an essential component in supporting inclusive education, particularly in fostering
adaptive and accessible learning environments for students with special needs. Recent research by Azizah & Hendriani
(2024) highlights that digital tools, such as audio-visual learning applications, significantly enhance accessibility and
student engagement. Within the Universal Design for Learning (UDL) framework, digital technology allows for the
presentation of educational materials in various formats, including interactive videos, voice assistance tools, and text
with customizable fonts, thus catering to diverse learning preferences. This integration of technology is vital in
upholding UDL principles, including flexibility in material delivery, engagement strategies, and providing multiple
methods for students to demonstrate their learning. However, despite these advantages, significant challenges remain,
particularly in the areas of teacher training and curriculum adaptation. While digital technology offers valuable
solutions, such as customizable learning aids, its success is contingent upon robust infrastructure and policies that
promote widespread adoption of technology in educational settings. Within the context of UDL, digital tools not only
support inclusive education but also enhance overall learning quality by offering greater opportunities for
personalization and engagement.

Assistive technology has also proven to be a key solution in supporting students with special needs within inclusive
educational settings. Suwahyo et al. (2022) emphasize the potential of assistive technologies, including screen readers,
augmentative communication devices, and other learning aids, which provide crucial access for students with visual
or hearing impairments. In the UDL framework, assistive technology plays an integral role by offering alternative
means of presenting information, thus accommodating individual student needs. For example, visually impaired
students can benefit from screen reader software to access text-based materials, while deaf students can engage with
content via visual aids. Despite the clear benefits, the study by Suwahyo et al. (2022) also identifies challenges in
procurement and teacher training, especially in Indonesia, where access to assistive technologies is limited due to
budget constraints in schools. To fully realize the potential of assistive technology in fostering inclusive education, it
is critical for government and educational institutions to ensure equitable access to these tools, in line with UDL
principles of flexibility and accessibility.

The implementation of technology in inclusive education continues to face various obstacles, particularly in developing
countries like Indonesia. Research by Taufiqurrahman (2022) identifies key barriers to successful implementation,
including inadequate teacher training, insufficient technological infrastructure, and resistance to change. Many
educators remain hesitant or lack confidence in utilizing technology to support inclusive education, especially within
the flexible and innovative framework of UDL. Budget constraints often limit schools' ability to adopt advanced
technologies, particularly costly assistive devices, which further exacerbates the issue. Additionally, the digital divide
between urban and rural schools presents a significant challenge, making it harder for students in rural areas to access
necessary technological resources. To address these challenges, effective policies are needed to support the
development of educational technology infrastructure and teacher training programs that focus on enhancing educators'
technological competencies. Collaborative efforts between governments, educational institutions, and the private
sector will be critical to ensure that all students have equitable access to learning technologies. Overcoming these
barriers will enable the effective use of technology to create inclusive learning environments that align with UDL
principles, ensuring that all students, regardless of their background, can benefit from adaptive and personalized
education.

Discussion

The application of inclusive education in Indonesia faces several structural and implementation challenges, particularly
in rural areas. Mukti et al. (2023) note that teachers' understanding of inclusive education and the UDL concept remains
limited, and many inclusive schools lack the necessary facilities to support students with special needs, such as assistive

VOLUME 9 ISSUE 1



IJIE (Indonesian Journal of Informatics Education) Page | 6

technologies (see Figure 1) or accessible infrastructure. Furthermore, limited teacher training in using technology as
an inclusive learning tool remains a recurring issue. To address these gaps, intensive teacher training programs are
essential for the successful implementation of UDL, especially when leveraging technology for learning support.
Government policy support, such as special funding for inclusive education and the development of accessible
infrastructure, is also critical. By addressing these challenges, inclusive education can be more effectively
implemented, fostering a learning environment that is welcoming and diverse, in line with the principles of UDL. This
will allow for the creation of flexible learning experiences tailored to the diverse needs of students.
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Figure 1. Assistive Technology (Augsburg University, 2025)

Blended learning, based on the Universal Design for Learning (UDL) framework, is a promising approach to advancing
inclusive education. Mujiono et al. (2018) emphasize that blending face-to-face and online instruction can bridge gaps
in inclusive education by providing students with diverse access to materials in various formats such as videos, audio,
and text. The flexibility offered by blended learning—particularly in terms of time and location—can be particularly
beneficial for students facing physical or geographical barriers. This method aligns with UDL principles by offering
alternative ways for students to engage with learning content and express their understanding. However, the success
of blended learning is contingent upon the readiness of technological infrastructure and the digital proficiency of
teachers. As such, there is a need for ongoing teacher training and the provision of adequate technological tools to
ensure its effective implementation. By incorporating blended learning strategies, inclusive education can become
more adaptable, effective, and responsive to the needs of all students.

Ubiquitous technology plays a crucial role in supporting inclusive education, particularly in higher education. Research
by Yenduri et al. (2023) explores the use of metaverse technology in creating collaborative and inclusive learning
environments. The study demonstrates that metaverse technology allows students with special needs to participate in
learning without physical barriers. Using virtual and augmented reality devices, students can engage in interactive
simulations tailored to their individual needs. Moreover, accessibility is enhanced through features such as automatic
text generation, voice-to-text translation, and visual aids. Despite the promising potential of metaverse technology, it
is still in its early stages, and its integration into mainstream education requires extensive educator training to maximize
its potential. Although challenges persist, such as the need for improved infrastructure and higher educator competence,
the integration of such technologies has the potential to enhance the UDL framework and make higher education more
inclusive by offering equitable learning experiences for all students.

A scoping review by Jwad et al. (2022) reinforces the idea that UDL principles can be implemented effectively with
technological support, particularly in offering multiple means of presenting information, engaging students, and
assessing learning outcomes. Ubiquitous technology plays a pivotal role in enabling UDL by providing tools that are
accessible anytime and anywhere, further promoting inclusivity in education. However, the successful implementation
of UDL with technology requires strong policy support and continuous educator training. These findings emphasize
the importance of technology as a key driver in achieving inclusive education, but they also highlight the necessity of
addressing the challenges of infrastructure limitations and educator skills to maximize the benefits of UDL-based
inclusive learning.

Real-time technology, such as voice-to-text applications, has shown considerable potential in supporting students with
special needs, particularly those with hearing impairments. Irdamurni & Taufan (2019) demonstrate that real-time
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technology can greatly aid deaf students in following lessons, enabling immediate comprehension of material and
reducing reliance on interpreters. Within the UDL framework, real-time applications provide alternative methods for
presenting information and foster two-way communication between teachers and students, creating a more inclusive
and participatory learning environment. However, for this technology to be effective, a stable internet infrastructure is
required, which remains a challenge in certain regions, particularly in developing countries. Therefore, it is essential
for governments and technology providers to ensure equitable access to real-time technology, particularly in
underserved areas. By integrating real-time technology into educational systems, students with special needs can
actively participate in learning, making education more inclusive and responsive to individual needs.

The development of UDL-based educational modules has emerged as an innovative solution for creating inclusive
learning environments in higher education. Maslahah et al. (2023) demonstrate that UDL-based educational modules
can effectively increase participation among students with disabilities by incorporating various media formats such as
text, audio, and video. These modules provide alternative ways for students to express their understanding, including
written assignments, presentations, and technology-based projects. The study highlights the need for collaboration
among educators, technology developers, and accessibility experts to ensure the quality and effectiveness of UDL-
based modules. With the support of ubiquitous technology, these modules can be accessed via various digital devices,
offering students flexibility to learn at any time and from any place. By developing UDL-based educational modules,
higher education institutions can foster a more inclusive learning environment that provides equal opportunities for all
students to reach their academic potential.

Conclusion

This research highlights the critical role of ubiquitous technology in supporting the implementation of Universal
Design for Learning (UDL) within inclusive education. These technologies facilitate flexible and adaptive methods for
presenting information, engaging students, and evaluating learning outcomes, all tailored to meet individual needs.
Within the UDL framework, ubiquitous technology contributes to the creation of inclusive learning environments
through tools such as real-time applications, metaverse technology, and UDL-based learning modules. However, the
successful implementation of these technologies faces several challenges, including infrastructure limitations,
inadequate educator training, and the digital divide. Despite their vast potential to overcome barriers in inclusive
education, the success of these technologies hinges on strong policy support, collaboration among stakeholders, and
significant investments in educational infrastructure. By effectively integrating ubiquitous technology, inclusive
education can become more responsive to the diverse needs of students, particularly those with special requirements,
ultimately fostering a more equitable and sustainable education system.

To ensure the successful implementation of inclusive education through ubiquitous technology, several key
recommendations are proposed. First, collaboration between governments and educational institutions is essential to
improve technological infrastructure, ensuring access to devices, reliable internet connectivity, and other essential
resources, especially in remote and underserved areas. Second, teacher training and ongoing professional support are
crucial. Comprehensive programs are needed to enhance educators' competencies in using ubiquitous technology and
applying UDL principles effectively. Third, partnerships between governments, the private sector, and technology
developers can help create innovative, accessible, and affordable solutions tailored to the needs of inclusive education.
Inclusive education policies should prioritize technological accessibility by offering subsidies for devices and internet
access, particularly for schools and students in disadvantaged regions. Lastly, further research is required to explore
practical solutions to the challenges of implementing ubiquitous technology in inclusive education and to assess its
impact on the learning outcomes of students with special needs. By combining these efforts, we can work towards
building a more equitable and sustainable education system that benefits all students, regardless of their background
or ability.

References

Abdhul, Y. (2021). Studi pustaka:  Pengertian,  tujuan  dan  metode.  Deepublish  Store.
https://deepublishstore.com/blog/studi-pustaka/

Alférez-Pastor, M., Collado-Soler, R., Lérida-Ayala, V., Manzano-Leon, A., Aguilar-Parra, J. M., & Trigueros, R.
(2023). Training digital competencies in future primary school teachers: A systematic review. Education
Sciences, 13(5), 461. https://doi.org/10.3390/educscil 3050461

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). https://doi.org/10.57197/jdr-
2023-0055

Augsburg  University. (n.d.). CLASS  disability  resources. Retrieved July 31, 2025, from
https://www.augsburg.edu/class/groves/assistive-technology/everyone/

VOLUME 9 ISSUE 1


https://deepublishstore.com/blog/studi-pustaka/
https://doi.org/10.3390/educsci13050461
https://doi.org/10.57197/jdr-2023-0055
https://doi.org/10.57197/jdr-2023-0055
https://www.augsburg.edu/class/groves/assistive-technology/everyone/

IJIE (Indonesian Journal of Informatics Education) Page | §

Azizah, N., & Hendriani, W. (2024). Implementasi penggunaan teknologi digital sebagai media pembelajaran pada
pendidikan  inklusi di  Indonesia.  Jurnal  Educatio FKIP  UNMA, 10(2), 644-651.
https://doi.org/10.31949/educatio.v10i2.8586

Banes, D., Hayes, A., Kurz, C., & Kushainagar, R. (2020). Using information communications technologies to
implement universal design for learning: A working paper from the Global Reading Network for enhancing
skills acquisition for students with disabilities. USAID.

Callahan, L. (2022). Educators’ perceptions of the universal design for learning framework in support of economically
disadvantaged third and fourth grade students. [Master's thesis, University of New England].
https://dune.une.edu/cgi/viewcontent.cgi?article=1425&context=theses

Chairunnisa, C., & Rismita, R. (2022). Educational challenges for children with special needs in inclusive primary
schools. Jurnal llmiah Sekolah Dasar, 6(1), 48—56. https://doi.org/10.23887/jisd.v6i1.39722

Deroncele-Acosta, A., & Ellis, A. (2024). Overcoming challenges and promoting positive education in inclusive
schools: A multi-country study. Education Sciences, 14(11), 1169. https://doi.org/10.3390/educscil4111169

European Agency for Special Needs and Inclusive Education. (2022). [Inclusive digital education.
https://www.european-agency.org/sites/default/files/Inclusive_Digital Education.pdf

Irdamurni, 1., & Taufan, 1. (2019). Implementation of speech to-text application for deaf students on inclusive
education course. Journal of ICSAR, 3(2), 38—40.

Jwad, N., O’donovan, M. A., Leif, A., Knight, E., Ford, E., & Buhne, J. (2022). Universal design for learning in
tertiary education: A scoping review and recommendations for implementation in Australia. Australian
Disability Clearinghouse on Education and Training.

Kemendikbud. (2024). Merdeka belajar: Menjaga keberlanjutan transformasi pendidikan Indonesia. Kementerian
Pendidikan dan Kebudayaan. https://www.kemdikbud.go.id/main/blog/2024/02/merdeka-belajar-menjaga-
keberlanjutan-transformasi-pendidikan-indonesia

Lakha, S. (2023). Understanding cognitivism: A learning theory. Educasciences.Org.
https://www.educasciences.org/learning-theories-cognitivism

Legi, H., Damanik, D., & Giban, Y. (2023). Transforming education through technological innovation in the face of
the era of society 5.0. FEducenter: Jurnal  Ilmiah  Pendidikan,  2(2), 102-108.
https://doi.org/10.55904/educenter.v2i2.822

Mariyono, D. (2024). Strategi pembelajaran dari teori ke praktik: Pendekatan pembelajaran kolaboratif di perguruan
tinggi (1st ed.). CV. Idebuku.

Maslahah, S., Musayarah, S., Sidik, S. A., Abadi, R. F., & Septiani, S. (2023). Pengembangan modul inovasi
pendidikan berbasis universal design for learning (UDL) yang inklusif bagi mahasiswa disabilitas. Jurnal
Unik Pendidikan Luar Biasa, 8(2), 1-8. https://doi.org/10.30870/unik.v8i2.23157

McMahon, D. D., & Walker, Z. (2019). Leveraging emerging technology to design an inclusive future with universal
design  for learning.  Center for  FEducational Policy  Studies  Journal,  9(3), 75.
https://doi.org/10.26529/ceps].639

Mujiono, M., Degeng, 1. N. S., & Praherdhiono, H. (2018). Pengembangan pembelajaran sistem blended berbasis
universal design for learning untuk kelas inklusif. Jurnal Pendidikan: Teori Penelitian Dan Pengembangan,
3(3). https://doi.org/10.17977/jptpp.v3i6.11163

Mukti, H., Bagus, 1., & Dantes, N. (2023). Analisis pendidikan inklusif: Kendala dan solusi dalam implementasinya.
Kaganga (Online), 6(2), 761-777. https://doi.org/10.31539/kaganga.v6i2.8559

Muslim, M. (2022). Universal design for learning: Upaya peningkatan hasil belajar anak berkebutuhan khusus di kelas
inklusi. Seminar Nasional Program Pascasarjana Universitas PGRI Palembang, 1, 163—167.

Puspitosari, D., Diana, Y., Aziz, A., & Aisyah, A. (2024). Pendidikan bahasa inggris di era digital (1sted.). PT. Media
Penerbit Indonesia.

Rahajeng, U. W., Hendriani, W., & Paramita, P. P. (2024). Navigating higher education challenges: A review of
strategies among students with disabilities in Indonesia. Disabilities, 4(3), 678-695.
https://doi.org/10.3390/disabilities4030042

Rahmawati, R., Fitriyasari, M., & Atsani, M. R. (2024). Current learning media: Using augmented reality (AR) as an
alternative digital learning media. International Journal of Teaching and Learning, 2(11), 2997-3008.

Sari, M., & Asmendri, A. (2020). Penelitian kepustakaan (library research) dalam penelitian pendidikan IPA.
NATURAL SCIENCE: Jurnal Penelitian Bidang [IPA Dan Pendidikan IPA, 6(1), 41-53.
https://doi.org/10.15548/nsc.v6il.1555

Shoaib, M., Fitzpatrick, D., & Pitt, I. (2023). Assistive technology-based solutions in learning mathematics for
visually-impaired people: Exploring issues, challenges and opportunities. Multimedia Tools and Applications,
82(29), 46153-46184. https://doi.org/10.1007/s11042-023-17409-z

VOLUME 9 ISSUE 1


https://doi.org/10.31949/educatio.v10i2.8586
https://dune.une.edu/cgi/viewcontent.cgi?article=1425&context=theses
https://doi.org/10.23887/jisd.v6i1.39722
https://doi.org/10.3390/educsci14111169
https://www.european-agency.org/sites/default/files/Inclusive_Digital_Education.pdf
https://www.kemdikbud.go.id/main/blog/2024/02/merdeka-belajar-menjaga-keberlanjutan-transformasi-pendidikan-indonesia
https://www.kemdikbud.go.id/main/blog/2024/02/merdeka-belajar-menjaga-keberlanjutan-transformasi-pendidikan-indonesia
https://www.educasciences.org/learning-theories-cognitivism
https://doi.org/10.55904/educenter.v2i2.822
https://doi.org/10.30870/unik.v8i2.23157
https://doi.org/10.26529/cepsj.639
https://doi.org/10.17977/jptpp.v3i6.11163
https://doi.org/10.31539/kaganga.v6i2.8559
https://doi.org/10.3390/disabilities4030042
https://doi.org/10.15548/nsc.v6i1.1555
https://doi.org/10.1007/s11042-023-17409-z

IJIE (Indonesian Journal of Informatics Education) Page | 9,

Sinambela, S. M., Lumbantobing, J. N. Y., Saragih, M. D., Mangunsong, A. F., Nisa, C., Simanjuntak, J. P., &
Jamaludin, J. (2024). Kesenjangan digital dalam dunia pendidikan masa kini dan masa yang akan datang.
Jurnal Bintang Pendidikan Indonesia, 2(3), 15-24. https://doi.org/10.55606/jubpi.v2i3.3003

Singh, S. (2024). Inclusive education: Promoting equity and access for students with disabilities. Global International
Research Thoughts, 12(1), 30-35. https://doi.org/10.36676/girt.v12.i1.109

Suhendri, S. (2020). The challenges of inclusive education in Indonesia. Journal of Research in Business, Economics,
and Education, 2(5), 1002—1007.

Suwahyo, B. W., Setyosari, P., & Praherdhiono, H. (2022). Pemanfaatan teknologi asistif dalam pendidikan inklusif.
Edcomtech, 7(1), 51-63. https://doi.org/10.17977/um039v7i12022p055

Taufiqurrahman, M. (2022). Penerapan teknologi dalam pendidikan inklusif: Tantangan dan solusi. Progressa, 6(1),
1-15. https://doi.org/10.32616/pgr.v6.1.454.1-15

Tyas, D., Nur, A., Hasyim, H., Mappaompo, A., Rahmi, S., & Rukmini, B. S. (2022). Pendidikan inklusif: Konsep,
implementasi, dan tujuan. CV. Rey Media Grafika.

W3C. (2023). Web content accessibility guidelines (WCAG) 2.1. W3.0rg. https://www.w3.org/TR/'WCAG21/

Wajdi, F. (2021). Manajemen perkembangan siswa SD melalui peran guru dan orang tua pada masa pandemi. Jurnal
Administrasi Dan Manajemen Pendidikan, 4(1), 41. https://doi.org/10.17977/um027v4i12021p41

Wang, B., Ramli, S. H., Roslan, S., Rizal, A., & Li, Z. (2024). A review on application of mobile media in personalized
special education. Environment and Social Psychology, 9(8). https://doi.org/10.59429/esp.v9i8.2910

Yenduri, G., Kaluri, R., Rajput, D. S., Lakshmanna, K., Gadekallu, T. R., Mahmud, M., & Brown, D. J. (2023). From
assistive technologies to metaverse: Technologies in inclusive higher education for students with specific
learning difficulties. arXiv.Org. https://doi.org/10.48550/arXiv.2305.11057

Zascavage, V., & Winterman, K. G. (2009). What middle school educators should know about assistive technology
and universal design for learning. Middle School Journal, 40(4), 46-52.

VOLUME 9 ISSUE 1


https://doi.org/10.55606/jubpi.v2i3.3003
https://doi.org/10.36676/girt.v12.i1.109
https://doi.org/10.17977/um039v7i12022p055
https://doi.org/10.32616/pgr.v6.1.454.1-15
https://www.w3.org/TR/WCAG21/
https://doi.org/10.17977/um027v4i12021p41
https://doi.org/10.59429/esp.v9i8.2910
https://doi.org/10.48550/arXiv.2305.11057

