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				Resumen

				Este artículo original es una revisión sistemática que sigue la metodología PRISMA con el objetivo de sintetizar la evidencia científica disponible sobre cómo el uso de las TIC refleja los principios esenciales del Diseño Universal para el Aprendi-zaje (DUA) —representación, acción/expresión y participación— para promover experiencias de aprendizaje inclusivas. Esta revisión trasciende los límites tradicionales de las necesidades educativas especiales o la discapacidad y asume el derecho de todo el alumnado a aprender juntos y alcanzar su máximo potencial. El análisis de la evidencia científica disponible publicada en Web of Science, Scopus, Dialnet y Redalyc entre 2020 y 2024 revela las condiciones esenciales de la infraestructura tecnológica y la formación docente como premisa para el uso exitoso de las TIC y el DUA. Los resultados confirman la alianza entre las TIC y el DUA como herramienta para personalizar y motivar el aprendizaje mediante el uso de entornos virtuales de aprendizaje (EVA) con diversos modos de representación y expresión. La necesidad de políticas para reducir la brecha digital se destaca como una limitación de la literatura científica actual, lo que debería considerarse una oportunidad para nuevas investigaciones longitudinales.
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				Abstract

				This original article is a systematic review following the PRISMA methodology with the aim of bringing a synthesis of the available scientific evidence about how the use of ICTs reflects the essential principles of Universal Design for Learning—representation, action/expression, and engagement—to promote inclusive learning experiences. This review transcends the traditio-nal boundaries of special educational needs or disability and assumes the right of all students to learn together and reach their maximum potential. The analysis of the available scientific evidence published in Web of Science, Scopus, Dialnet, and Redalyc between 2020 and 2024 reveals the essential conditions of technological infrastructure and teacher training as a premise for the successful use of ICTs and UDL. The results confirm the alliance between ICTs and UDL as a tool for personalizing and motivating learning through the use of VLEs with various modes of representation and expression. The need for policies to reduce the digital divide is highlighted as a limitation of the current scientific literature, which should be considered as an opportunity for new longitudinal research.
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				Introduction

				Inclusive education, in its most fundamental form, has been defined as the inherent right of all students, despite their personal characteristics, to learn in a shared environment. This definition of inclusive education has its roots in the underlying principles of equity, equality, and access, which, in turn, have changed the focus from the individual student’s deficits to the change in the institution of the school. 

				In this understanding of inclusive education, diversity becomes an opportunity for learning in which the entire student body can benefit, rather than a difficulty to be overcome. As Butterworth (2018) points out, inclusive education is supported by the belief in the inherent right of all students to attain their maximum potential in a collective environment (Aparicio et al., 2024; Bouck et al., 2018).

				In order to make this vision a reality, it is necessary to design a learning environment that is respectful and accommodating (Ausubel, 1968). Following the epistemological perspective that is promoted by current research, it is necessary to overcome the traditional focus on special educational needs or disability and include all individuals that might be at risk of exclusion because of socio-economic, gender, or cultural factors (Armas & Alonso, 2022; Delgado et al., 2021).

				Current research has shown that educational policies must evolve to address innovation and inclusion in a systemic rather than an isolated way (Manzanilla et al., 2023; Calle et al., 2025, Merchant et al., 2014).

				In this context of understanding, a new pedagogical methodology in the form of the Universal Design for Learning (UDL) framework has been recognized as a key player in enhancing classroom effectiveness for all students. This is achieved through a set of guidelines that offer multiple ways of perceiving, navigating, and interacting with information (Koehler & Mishra, 2009). This is achieved through three distinct learning networks: representation, action and expression, and engagement. When a sense of belonging is achieved for students within this framework, they become more self-reliant, while their peers gain critical social skills in terms of cooperation and conflict resolution (Heredero et al., 2022).

				In the modern educational system, Information and Communication Technologies (ICT) play the vital role of catalyzing personalization within the system. The personalization of education, facilitated by ICT, can be achieved by adapting the content of the material 

			

		

		
			
				as well as the pace of delivery based on the needs of the individual student (Azevedo & Bouck, 2020; Campoverde et al., 2020; Collins & Halverson, 2018). 

				The use of interactive technology, such as multimedia, has also been found to be effective in increasing the motivation levels of the student (Soto et al., 2023). The key, however, is that technology should be used as a means rather than an end, so that it can be used as a bridge for inclusion, not as a hindrance (Williamson, 2019; Tondeur et al., 2017).

				Even though there is significant potential for these three pillars of inclusive education, UDL, and ICT, they are usually researched individually. This research fills the conceptual and empirical research gap by proposing an integrative framework where inclusive education is the ideological base, UDL is the pedagogical methodology, and ICT is the technical infrastructure. To overcome the challenges of the digital divide, there is a need for a new perspective that views diversity as a strength, which requires specific teacher training (García et al., 2023; Mateus et al., 2023). 

				The original article, which is based on scientific evidence developed from 2020 to 2024, is a result of a systematic review of scientific literature according to the PRISMA protocol. The general objective of this research is a summary of the scientific literature on the reflection of the three fundamental aspects of UDL—representation, action/expression, and engagement—of the strategic use of ICT, as well as the basic conditions and facilitators for the establishment of this alliance, which can effectively promote inclusive learning. This study is a holistic approach that advocates for an educational response that values diversity as a transformative axis for all learners.

				Methodology

				This study is conceptualized and organized according to the format of a systematic review of empirical research studies. To ensure transparency, methodology, and replicability, the study design has strictly followed the guidelines outlined in the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement. This allows for a comprehensive synthesis of the scientific evidence available on the intersection between Information and Communication Technologies (ICT) and the Universal Design for Learning (UDL) framework, in the context of inclusive education.

				In this study, inclusive education is addressed not only as a specialized service in the area of disability, but 
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				Figure 1. PRISMA flowchart

			

		

		
			
				rather as a systemic right for all students. According to the suggestions provided by the reviewers, this objective has been incorporated into the introduction section as follows: ‘to synthesize the scientific evidence on how the strategic use of ICT reflects the three key principles of UDL (representation, action/expression, and engagement) and to determine the underlying conditions and facilitators necessary for its successful implementation in a truly inclusive education context.

				Search Strategy and Data Sources To ensure the acquisition of a representative sample of high-quality worldwide literature, the search was performed on four of the most important international databases: Web of Science, Scopus, Dialnet, and Redalyc. The databases selected offered a balanced view of both Anglo-Saxon and Ibero-American scientific production. The search strategy consisted of the use of Boolean operators AND, OR, which joined the primary conceptual axes of the research.

			

		

		
			
				The search string used was: TITLE-ABS-KEY (“Universal Design for Learning” OR “UDL” AND “inclusive education” AND “Information and Communication Technology” OR “ICT” OR “educational technology”). This particular search string aimed at excluding literature that did not specifically address the topic of technology integration within the UDL framework for the sole purpose of creating inclusive education environments.

				Inclusion and Exclusion Criteria Specific criteria were developed to ensure that the focus remains on contemporary and relevant empirical evidence. The inclusion criteria for the studies were as follows: the studies should be (1) of an empirical nature, including qualitative, quantitative, or mixed approaches; (2) published between 2020 and 2024 to reflect the contemporary innovations in technology; (3) conducted in primary or tertiary education settings; and (4) written in either English or Spanish.
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				The exclusion criteria were developed to exclude studies that were not of an empirical nature or could not be accessed by the researchers. The excluded studies were as follows: (A) narrative reviews that did not utilize a systematic approach; (B) opinion pieces, editorials, commentaries; (C) unpublished theses or dissertations; and (D) studies where the full text could not be accessed.

				Selection Process and Quality Assessment The selection process was conducted through a multi-stage protocol that ensured that researcher bias was eliminated. In the first instance, the titles and abstracts of the identified records were analyzed. In the second phase of the selection process, the full text of the records was analyzed to ascertain their consistency with the inclusion criteria. In ensuring the scientific validity of the study, the use of the ROBIS tool was adopted for the purpose of assessing the quality of the records with respect to the possibility of bias.

				The extraction of the data was achieved through the use of ATLAS.ti software, which aided in the coding of the chosen literature. The data was analyzed deductively, and the chosen analytical themes were the three fundamental principles of UDL, which included Multiple Means of Representation, Multiple Means of Action and Expression, and Multiple Means of Engagement. This section, in keeping with the feedback from the reviewers, has been kept strictly to the procedural elements of the study, and all the thematic elements have been kept for the results section to avoid overlap in organization.

				Results

				The results of the systematic review of literature published between 2020 and 2024 affirm that the integration of ICT and the Universal Design for Learning (UDL) model is a paradigm shift in education. The results affirm that ICT is not just an auxiliary tool but a vital tool for ensuring that inclusive education is a universal right for all. By harnessing the malleability of ICT tools, educationists can overcome all barriers to learning and create an environment where every learner can reach their full potential.

				1. ICT as a Catalyst for Multiple Means of Representation (The “What” of Learning) The results affirm that ICT is a vital catalyst for the first principle of UDL in that ICT can facilitate diverse ways of perceiving and processing content (Cárdenas & Chacón, 2023). ICT tools can facilitate the creation of a range of content types that can cater to the different 

			

		

		
			
				cognitive profiles of all students in a class (Cárdenas & Chacón, 2023). ICT tools can facilitate the creation of content in various forms, including synchronized audio-text displays and simulations that can display different visuals (Mayer, 2021).

				As highlighted by Soto et al. (2023), these various means of representation go beyond the limitations of traditional textbooks and present an alternative in terms of an adaptive knowledge structure. In addition, the use of assistive technology in these environments provides a clearer understanding of content for all students, thereby creating a sense of equity in an inclusive classroom setting rather than disability (Soto et al., 2023).

				2. ICT Supporting Multiple Means of Action and Expression (The “How” of Learning) The integration of ICT and UDL is a crucial aspect in terms of how students can express their understanding of a subject (Fiatcoski & Góes, 2021). ICT provides a means for personalization in terms of giving students autonomy in how they express their understanding of a subject (Fiatcoski & Góes, 2021). 

				ICT provides students with the autonomy to express their understanding in a variety of ways that best represent their individual strengths (Escueta et al., 2020). Such autonomy is a crucial aspect in creating an environment for successful inclusion in that it allows for a form of adaptation in terms of how learning is achieved without marginalizing any individual student (Escueta et al., 2020; Fiatcoski & Góes, 2021).

				As studies by Lee and Cherner (2021) indicate, ICT personalization enables different rates of learning and feedback cycles, which are critical for the development of 21st-century skills such as critical thinking. By moving the emphasis from knowledge acquisition to knowledge creation, technology provides an opportunity for every student to share their thoughts and ideas on a medium of their choice, depending on how they understand it (Pane et al., 2014).

				3. ICT Enhancing Multiple Means of Engagement (The “Why” of Learning) One of the most striking observations is how ICT influences motivation and persistence among students. By incorporating gamification and other engaging tools, ICT provides the required engagement to ensure students feel a sense of belonging (Erráez et al., 2022; Herrera, 2025).

				According to Fernández and Taquire (2022), these tools make learning more attractive, and this has a direct relation with the students’ feelings of efficacy.
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				This level of engagement in inclusive classrooms is considered a key aspect in social integration and independence for students. For instance, interactive floors and serious games have been found to be effective in supporting socio-communicative development in students, enabling them to effectively interact with other students (Ramos et al., 2021). 

				This concept of Universal Design for Learning with the support of ICT ensures that students have an inviting space in class to celebrate diversity as a strength rather than a weakness (Merchán & Casco, 2023; Navarro et al., 2022; Pertuz & Carmona, 2024).

				4. The Integrated Alliance: A Multidimensional Strategy The analysis of the data has confirmed that the full potential of the ICT-UDL alliance can be achieved if all three axes are considered in a holistic and interdependent manner: inclusive education can provide the ethical dimension (equity), UDL can provide the pedagogical methodology (flexibility by design), and ICT can provide the technical infrastructure to be implemented (flexibility by technology). Thus, the school becomes a digital home in which all students are welcomed (Pulido, 2022; Santos et al., 2024; Tadeu, 2020).

				However, it should be noted that important systemic barriers need to be overcome in order to achieve inclusive digital environments in schools. According to Mateus et al. (2023), the main barriers to the creation of inclusive digital environments in schools are the digital divide and the need to urgently train teachers. The results have confirmed that it is necessary to go beyond a technological instrumental vision to a critical vision in which intentionality is always a key aspect in the student learning process (Mateus et al., 2023).

				Conclusions

				The objective of this systematic review has been effectively achieved through the presentation of a synthesis of the existing literature on the strategic alliance between ICT and the UDL framework. This strategic alliance has been identified as an essential component towards facilitating an effective implementation of inclusive education as a universal right. Through the achievement of the objective of understanding how ICT represents UDL principles along with their necessary conditions, it has been clearly identified that the effectiveness of this duo is significantly dependent upon the ‘human element’ as a most decisive factor towards transforming technology into a bridge towards facilitating inclusion.

			

		

		
			
				One of the significant contributions that this research offers is the identification and problematization of a significant conceptual and empirical gap in the scientific literature on the subject. The subjects of ICT, UDL, and inclusive education are frequently discussed separately, and there is a profound scarcity of scientific research that addresses these three dimensions of the subject in a holistic and integral framework, where these three dimensions are interconnected and interdependent. The manuscript claims that such a fragmented approach is no longer sufficient in light of the challenges that modern education is facing, and a truly transformative impact can only be achieved if there is a cohesive and integral alignment wherein the ideology of inclusion is the base, wherein the UDL framework is the methodology, and wherein ICT is the technology that supports its implementation.

				Furthermore, the findings indicate that the practical application of the UDL constructs can be significantly enhanced with the presence of specific digital affordances. For example, multiple means of representation can be supported by the use of digital media, which can ensure accessibility for diverse learning profiles, while multiple means of action and expression can be supported by the use of digital media that can provide opportunities for students to demonstrate their knowledge in various ways, which is essential for 21st-century skills. Moreover, multiple means of engagement can be significantly supported by interactive and gamified environments that can provide motivation and feelings of belonging for the students (Patajalo & Avila, 2025); Triana et al., 2024). Nevertheless, the move towards the transformative use of technology, rather than the instrumental one, requires significant institutional support. Indeed, while the “hardware” of technology is necessary, the “human element” —teacher training— is arguably the most decisive factor for supporting teachers in their move towards the transformative use of technology, so that the potential of the ICT-UDL duo can be maximally exploited (Zambrano & Cornejo-Zambrano, 2023).

				Lastly, rather than viewing the existing gaps in the literature as a disadvantage, the existing gaps should be seen as a window of opportunity for future research in the area. The fact that the existing body of literature is composed primarily of descriptive cross-sectional studies in an urban environment points to a critical need for longitudinal studies to assess causality in the relationship between ICT-UDL interventions and educational and social outcomes. The fact that the existing body of literature is composed primarily 
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				of descriptive cross-sectional studies in an urban environment points to a critical need for research in a rural or resource-scarce environment to assess generalizability of inclusive digital models. Lastly, future research should attempt to assess how factors of vulnerability intersect in relationship to digital models. It is only by taking a holistic and integrative approach to researching ICT-UDL models that we can truly develop a digital home for learning that is representative of all students.
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