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Abstract

:

The integration of information and communication technologies (ICT) in education has emerged as a transformative element, contributing significantly to the establishment of more inclusive educational environments. In this context, understanding the impact of technological tools becomes crucial to identifying the opportunities and limitations that students encounter when incorporating these resources in university classrooms. The main objective of this research is to analyse the impact of ICT use in higher education, with a specific focus on the perceptions of students with disabilities. Information was collected through interviews with university students with disabilities. The results reveal both advantages and difficulties and underline the importance of designing and implementing technologies in an inclusive way. Key issues relating to accessibility and participation are addressed, providing valuable insights for improving inclusive higher education in the digital age.
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1. Introduction


The development and evolution of information and communication technologies (ICT) have transformed the educational landscape, leading to the acquisition of new digital tools at different educational levels. This technological revolution is making it possible to address the educational needs of individuals more effectively, through access to materials, curricular adaptations, and different learning paces. The constant technological evolution highlights the relevance of incorporating ICT into educational processes, establishing them as essential partners in the creation of equitable and enriching educational environments. The fourth article of the Sustainable Development Goals (SDGs), developed and ratified by the United Nations (UN), emphasizes the relevance of enhancing the quality of education at all levels of the education system [1]. This objective advocates for guaranteeing equal opportunities to all students, promoting the incorporation of ICT as an innovative tool in the learning process, eradicating educational injustices, and improving individual development through quality education. Data provided by the European Commission [2] reveal a remarkable trend: in countries such as Portugal, Spain, Ireland, and Italy, more than 75% of children with disabilities are enrolled in mainstream schools. This reflects a significant shift towards inclusive education where the integration of students with special needs into mainstream learning environments is prioritized [3].



In this sense, students live in a constant digital environment, using digital tools in their daily lives—a fact that teachers must take into account. Therefore, it is essential for teachers to be able to adapt their teaching to the new educational scenarios in which both students and teachers operate [4]. The ability to effectively incorporate digital tools into the educational process not only enriches the learning experience but also prepares students to function competently in an increasingly digitalized world.



Furthermore, the implementation of electronic devices provides a number of opportunities for students with special educational needs. These include providing equitable access, promoting equal opportunities, fostering independence and autonomy, as well as improving communication skills and the ability to function in society. Therefore, it is clear that it is important to position the promotion of technological development and research as a priority in order to achieve sustainable development in the information society [5]. This priority takes on a crucial dimension when considering the constantly evolving special educational needs, especially in a world where technology plays a central role in various spheres of life. In this sense, it is essential to move from an individual-centred approach to a more holistic one that encompasses curricular aspects. This implies adjusting educational objectives, content, and methodologies to suit the specific needs and characteristics of the group as a whole [6]. This change of perspective not only promotes inclusion and equity but also enriches the educational process by recognizing and valuing the diversity present in the classroom.



Adequate management of these technologies is essential as their appropriate use provides individuals with the opportunity to overcome any obstacles that may arise. Following this line, the purpose of this study is to analyse the impact of ICT use in higher education based on the perceptions of students with disabilities. This will allow them to identify the benefits and challenges of using ICT in their learning process in order to propose recommendations for improving effective use to meet their needs in higher education. To achieve this objective, the following research questions are posed:



RQ1. 

What are the perceptions of students with disabilities on the implementation of technological tools in Higher Education?





RQ2. 

What are the future recommendations for an effective integration of technologies and students with disabilities at a university?






2. Technology Tools for Students with Disabilities in Higher Education


We are currently immersed in an information and knowledge society. In this context, information and communication technologies (ICT) offer various opportunities to enrich our teaching–learning processes and reach different groups, including students with disabilities. Students with disabilities refer to those students who have physical, sensory, cognitive, or emotional limitations that may affect their ability to participate fully in educational activities [7]. This disability may manifest itself in various forms and may require specific adaptations and supports to facilitate access to education and promote their participation and inclusion in the school environment. The aim is to provide equitable learning and development opportunities for all students, regardless of their differences or specific needs.



Therefore, in the era of the knowledge society, the incorporation of ICT has become critically important in education, significantly transforming the teaching–learning process for both students with and without disabilities. This paradigm shift has brought with it the need to explore and understand in depth how the implementation of ICT affects the experiences of students with disabilities in university settings. In the university context, digital inclusion persists as a major concern. Lack of equitable access to ICT can leave certain groups, such as students with disabilities, at a disadvantage. The literature points out that bridging the technology gap is essential to ensure equal educational opportunities [8].



Technologies are powerful tools to use in teaching because when the learning of students with special educational needs is stimulated, they actively participate, engage, and show interest [9]. This statement underlines the reason why ICT have acquired, nowadays, a fundamental role as enriching tools in the educational processes aimed at students with disabilities. Therefore, access to technology is presented as an essential component for the inclusion of students with disabilities at a university. Universal design, which seeks to make ICT accessible to all, regardless of individual abilities, is fundamental to educational environments [10] as recent studies have shown that their effective use improves the educational experience for all students [11].



However, it is important to highlight the use of emerging technologies as educational tools for the improvement of the teaching and learning process of students. Over time, emerging technologies have been recognized as highly appropriate digital tools in the field of education, thanks to their vast potential and benefits when implemented as teaching resources and their easy and accessible incorporation [12]. Generally speaking, there is a wide variety of technologies available that can enhance and facilitate learning experiences for students with disabilities. These include alternative and augmentative systems for accessing information and communication, aids for people with visual or hearing impairments (such as Braille, iconic signs, and captioning), access technologies (both hardware and software), and devices for personal mobility, as well as technologies for manipulation and control of the environment, such as robots and assistive devices [13].



Following this line, the incorporation of these tools in special education is a step forward in improving the quality of life of students with special educational needs, providing solutions to everyday problems [14]. The relevance of making appropriate use of these technologies lies in the ability to offer opportunities for people to overcome possible impediments, and it is essential that all educational agents are trained in the necessary digital competencies. This scenario creates a gap between those who can take full advantage of these technologies and those who may encounter limitations [15].



Despite the many opportunities offered by technology, there are challenges associated with the use of technology by university students with disabilities. For example, among the most significant barriers are the lack of compatibility with software and hardware, the high costs of assistive technologies, and the limited availability of technological resources in university centres [16]. In addition to the barriers mentioned above, the lack of teacher training is another essential component in the effective use of technologies for university students with disabilities [17,18]. The lack of digital competence in the educational environment limits teachers’ ability to adapt their teaching methods and use technological tools in an inclusive way [19]. Although teachers recognize the potential benefits of technology in teaching students with disabilities, as evidenced in previous research [20], technological training emerges as one of the main barriers among teachers. This lack of digital competence becomes one of the most significant barriers that educators face when trying to address the specific needs of students with disabilities [21]. The aforementioned barriers can create additional obstacles, creating not only a knowledge gap but also causing frustration for students with disabilities in their access to technologies [22]. However, we cannot forget that in order to make effective use of ICT, it is necessary to take into account the type and degree of the student’s disability [23]. These difficulties may affect the effectiveness of the implementation of adaptive technologies and assistive tools, thus limiting the potential positive impact they could have on the educational process of students with disabilities. It is therefore crucial to comprehensively address technology training for teachers to ensure effective and equitable implementation of technologies in the inclusive educational environment. Although the increased inclusion of people with disabilities in higher education signals progress towards more equitable education systems, these students still face significant challenges of an academic, psychological, and social nature. Some disabilities affect students’ ability to participate fully in course activities, while others limit their mobility within the campus. These difficulties are compounded by organizational and structural features of university environments, such as high numbers of students in noisy classrooms or lack of accessibility in buildings [24,25].



In this context, it is necessary to understand how the implementation of ICT in the teaching–learning process may affect the perceptions and experiences of students with disabilities in university settings. This will address the stated challenge of ensuring that all students have equal opportunities to take advantage of the educational benefits offered by digital technologies.




3. Methodology


3.1. Study Design


The aim of this study is to analyse the impact of the use of information and communication technologies (ICT) in higher education, focusing on the perceptions of university students with disabilities, in order to understand how these technological tools affect their educational experience and learning opportunities.



In order to achieve the objective established in this research, a qualitative methodology based on the interpretative paradigm was used. The use of a qualitative methodology in this study is fundamental for examining phenomena of a social nature, with the intention of understanding the reality surrounding students with disabilities at a specific moment in time [26]. The diagram presented in Figure 1 describes the research methodology:




3.2. Sampling and Selection of Participants


The sample consisted of 46 university students with disabilities who are currently studying at the Faculty of Education Sciences of the Universities of Seville, Granada, or Malaga. Female participation was predominant in the distribution of participants according to gender (58.7%). Prior to participating in the study, all participants provided informed consent. The study was conducted following the guidelines established in the Declaration of Helsinki [27], and respect for fundamental ethical principles in research was guaranteed in accordance with the guidelines of the Research Ethics Committee of the University of Seville. The selection of participants was carried out naturally using a convenience sampling method, specifically through the snowball technique, which facilitated the identification of students with disabilities from the selected universities. This involved the researchers asking the first participant to help identify others within their network who shared a similar trait of interest. The technique used enabled the identification of students with different types of disabilities: visual impairment (12 students), hearing impairment (14 students), intellectual impairment (15 students), and motor impairment (5 students).



Table 1 shows in detail the percentage of participants in the research according to their gender and the university where they are studying.




3.3. Data Collection Instrument


For the collection of information, a semi-structured interview was used as the main instrument. The design of the interview script, in addition to including the initial questions addressing the sociodemographic data of the participants, consisted of a total of 7 specific questions. This approach allowed for a more in-depth and flexible exploration of relevant topics, giving participants the opportunity to express their opinions and experiences in more detail. The selection of a semi-structured interview was justified by its ability to capture nuance and context, thus facilitating a fuller and richer understanding of the issues addressed in the research. Therefore, the interview script used in the study was as follows:




	–

	
How would you describe your overall experience with the use of information and communication technologies in your university education?




	–

	
What kind of technological tools have you used most frequently in your classes?




	–

	
How do you perceive the overall impact of ICT in the teaching and learning process?




	–

	
Do you consider that the technological tools used at a university are accessible to your specific needs?




	–

	
What challenges have you faced when incorporating technologies in the university environment?




	–

	
How do you think the implementation of ICT for students with disabilities in an inclusive university could be improved?









On the other hand, in order to validate the interview script, the expert judgement strategy was chosen, using the Delphi method. This process was carried out through the preparation of a document attached to the interview, which contained a series of open questions. This document was distributed among 14 specialists in the field of educational technology and attention to diversity from different Spanish universities. In the process of selecting the experts, a series of criteria were established. First, those specialists who met two or more of the following criteria were identified:




	–

	
Relevant publications in scientific journals specializing in educational technology or attention to diversity;




	–

	
Participation in research projects related to the integration of technologies for students with disabilities in educational settings;




	–

	
Having taught classes on “Educational technology” or “Attention to diversity” in higher education institutions;




	–

	
Academic recognition, such as obtaining awards or distinctions in the field of educational technology or attention to diversity.









This rigorous selection ensured the participation of experts with in-depth knowledge and experience in the subject, thus contributing to the validity and relevance of the interview script used in the research. On the other hand, an unconventional procedure in educational research known as the “Expert Competence Coefficient” or “K-coefficient” was used in the selection of the experts. This coefficient was obtained using the following formula: K = ½(Kc + Ka) where Kc represents the “Experience Coefficient”, i.e., the information the expert possesses on the topic or subject, and Ka corresponds to the “Argumentation Coefficient”, which forms the basis of the expert’s judgement [28]. In the present study, the result obtained in 13 of the 14 selected experts was higher than 0.85, resulting in a fairly acceptable competence [29].




3.4. Data Collection and Analysis Procedure


Forty-six participants were included in the study, using semi-structured interviews as the method of data collection. These interviews were conducted individually and audio-recorded with the prior consent of the participants for later transcription and analysis. Prior to each interview, a general orientation to the study was provided, highlighting its phenomenological basis to avoid influencing responses. The interviews were conducted in an academic setting within each university institution, during the period between January and March of the 2022/2023 academic year.



The structure of the categorical system used in the research is presented below. The first category “Technological tools” (TT) refers to the type of technological tools used mainly with students with disabilities in higher education. These tools are used with the purpose of improving their access and participation in university education. Within these categories, two subcategories are included, ranging from “Electronic devices” (ED) to “Software and APPs” (SP).



The second category “Opportunities” (OP) refers to the possibilities and benefits of implementing ICT in the university context with students with disabilities. These opportunities can be diverse, including, in this study, the following: “Participation” (P), “Impact on learning” (IL), “Accessibility” (A), “Digital competencies” (DC), “Communication and social skills” (CSS), and “Inclusion” (I).



The third category “Obstacles” (OB) refers to the barriers or challenges identified with the implementation of ICT in higher education for students with disabilities. This category has been broken down into the subcategories—“Compatibility and Adaptation” (CA), “Economics” (E), “Availability of Resources” (AR), and “Digital Training” (DT)—to address and analyse different aspects of the difficulties that students with disabilities may face when using ICT in university settings.



Finally, the category “Proposals for improvements” (PI) refers to suggestions, recommendations, or ideas offered by university students with disabilities to overcome or mitigate the obstacles identified in the implementation of ICT in higher education. These proposals are aimed at improving the accessibility, inclusion, and effectiveness of ICT in the academic environment for students with disabilities. Within this category, specific subcategories, such as “Teacher Training” (TT), “Institutional Policies” (IP), and “Awareness” (AW), have been established to organize and analyse the different areas of improvement suggested by the participants.



The process of code construction was carried out independently by the three main researchers, who then compared and agreed on the codes generated together to produce a final list, which helped to enhance the credibility of the analysis. To this end, a first reading of the discourses of the 46 interviews was carried out with the intention of discovering emerging themes. The data analysis was not limited to data triangulation between researchers but was combined with other methods, allowing the data to be examined and contrasted from multiple perspectives. To this end, consultations were held with university professors with expertise in educational inclusion and educational technology. Feedback from these experts helped to ensure that the categories adequately reflected the needs and perspectives of students with disabilities in relation to the use of technology tools in higher education. From these emerging themes, analysis codes were constructed, and all transcripts were coded. Thus, the analysis of the manifest content of the discourses was carried out in order to extract, through their interpretation, the latent content, which served as a basis for the elaboration of the results.



Considering the importance of the categories chosen, after completing the selection and coding process, it was observed that the most prominent categories were the following: in terms of digital technologies, electronic devices; in terms of opportunities, inclusion and accessibility were highlighted; in terms of obstacles, digital training; and finally, in terms of proposals for improvement, teacher participation was highlighted.



Table 2 provides an analysis of the categories, subcategories, and empirical evidence gathered from the responses provided by the participants in the research study.





4. Findings


In order to present the findings obtained, the most significant information gathered during the interviews with the participants has been analysed in detail, in line with the objectives of the study and the previously established categorization (Figure 2). For this purpose, the qualitative research software Atlas.Ti (2022) was used.



Based on the figure above, we can establish that the research has revealed valuable perspectives of university students with disabilities in relation to the implementation of ICT in higher education. Four main categories stand out: types of technologies, opportunities, obstacles, and proposals for improvement.



The category “Technological tools” (TT) focuses on the implementation and use of various digital solutions and technological resources to improve and optimize specific processes, tasks, or activities. In this sense, we find two subcategories: “Electronic devices” and “Software and Apps”, available at the educational centre. Some evidence from participants’ responses in this category is as follows:




“The electronic devices provided by the university, such as screen readers, are essential for accessing information”.



(Interview 11)






“We use an assisted reading application that has helped me a lot in class participation”.



(Interview 12)






“The availability of speech recognition software has been crucial for my active participation in group activities and presentations”.



(Interview 19)





The results in relation to the category “Opportunities” (OP), offered by the use of ICT for students with disabilities in the university context, cover several areas.



This category is divided into six subcategories. The first of these is “participation” focusing on the ability of individuals to engage in activities, resulting in a “learning impact” on students. The category “accessibility” is about ensuring that materials are designed and developed in such a way that they can be used and understood by all people. Digital competence” refers to the skills of both learners and teachers in using devices in the teaching and learning process. Social and communication skills” are closely related to the ability to interact effectively with others, to express oneself clearly, and to understand social signals. Finally, the subcategory “inclusion” focuses on the equal participation and full integration of all individuals, regardless of their differences and pace of learning. Some evidence from participants’ responses in this category is as follows:




“ICT has greatly improved my participation in class activities and interaction and communication with classmates”.



(Interview 09)






“Having digital resources and materials adapted to my needs favours my learning, as I can access information more quickly and comprehensively”.



(Interview 01)






“The use of ICT in the classroom has led to a significant improvement in students’ digital skills”.



(Interview 32)






“Technologies have been key to my participation in the university environment, feeling fully integrated”.



(Interview 28)






“Good use of technological devices has a significant impact on the teaching and learning process of students”.



(Interview 09)





On the other hand, in relation to the category “Obstacles” (OB) that students with disabilities face when incorporating digital resources in university classrooms, the analysis of the interviews reveals a series of barriers that negatively impact the experience of students with disabilities when trying to take advantage of ICT in their academic environment. Among these barriers, the lack of “Compatibility and adaptation” (CA) of digital platforms represents a significant barrier as it limits active participation in the educational process. In addition, “Economic” (E) barriers emerge as another important factor as some students find it difficult to afford technologies and assistive tools necessary for effective participation. The limited “Availability of specialised resources” (AR), such as adaptive software and/or technological devices, is also identified as a key barrier affecting the academic experience of students with disabilities at a university. In addition, challenges associated with “Digital Training” (DT), both on the part of teachers and students themselves, contribute to the complexity of successfully implementing ICT in the inclusive university environment. These obstacles, while varied, reveal crucial areas that require attention to ensure effective and equitable integration of ICT in higher education. Some evidence from participants’ responses in this category is as follows:




“I think there are still barriers to adaptation. For example, although many lecturers provide the videos with subtitles, they are often inaccurate, limiting my understanding and participation in class”.



(Interview 40)






“These technologies are very expensive, and although the university has resources, they are not always available to students, nor do all computers in the faculty have access to adaptive software, so we often have difficulties in completing assignments and studying”.



(Interview 33)






“Many teachers are not familiar with accessibility tools which affect our learning”.



(Interview 01)






“The lack of teacher training in the use of accessibility tools represents a significant barrier to our learning experience, as it limits our ability to fully access course content”.



(Interview 22)





Finally, the category “Improvement Proposals” (IP) emerged as an essential component of this research where participants were able to offer key suggestions to overcome the obstacles identified above and improve the integration of ICT in the university environment. The proposals are linked to improving university students’ access to and participation in the use of digital resources in the academic environment. In this sense, the results reveal that it is necessary to improve “Teacher Training” (TT) with the aim of improving their abilities to adapt to digital content; to establish clear “Institutional Policies” (IP) that support digital accessibility and set standards to ensure equal opportunities; and finally, to create “Awareness” (AW) within the university community about the needs of students with disabilities, proposing educational campaigns and workshops as a means to achieve this. Some evidence from participants’ responses in this category is as follows:




“I believe that some teachers are not familiar with the digital tools available, so training courses should be developed to enable them to better adapt their teaching methods and use ICT in an inclusive way”.



(Interview 24)






“Many of the challenges I have faced when trying to access digital resources at university could be solved by implementing specific policies that require mandatory accessibility of all online educational tools”.



(Interview 45)






“The lack of awareness of the digital barriers faced by students with disabilities is evident. I propose the implementation of awareness programmes to sensitise teachers and peers about diversity, fostering a more supportive and inclusive environment”.



(Interview 15)






“Creating awareness programmes about the digital barriers faced by students with disabilities is crucial. These programmes could increase understanding and empathy among teachers and peers, thus contributing to a more inclusive and supportive environment”.



(Interview 29)





The experiences and testimonies collected provide a deeper understanding of the impediments that need to be addressed in order to achieve effective ICT integration in inclusive higher education.




5. Discussions


The inclusion of students with disabilities is a challenge for university institutions. Therefore, it is necessary to know the impact of its implementation on university education in the Andalusian context. The findings of the present research made it possible to answer the research questions described in the study.



In relation to the first research question related to the perceptions of students with disabilities on the implementation of technological tools in higher education, we must be aware that educational centres have the responsibility to address a series of objectives when integrating their students into the digital society. In this sense, one of the most incident dangers at present is the poor integration of ICT in classrooms as there are no specific plans for the correct integration of technological tools [30]. The existence of technological resources and digital applications in educational centres, as pointed out by various studies [31], does not guarantee an effective integration of ICT in the educational environment.



The application of these technological tools in the teaching and learning process of students shows a series of benefits and positive impacts that should be taken into account during the implementation. There is evidence of an increase in the active engagement of students in educational activities, promoting a more dynamic and collaborative interaction [32]. On the other hand, the digital accessibility of the various devices enables greater inclusion of all students, allowing materials to be accessible to all students. This fact contributes to the improvement of education and quality of life of this group of students, an aspect that is consistent with several studies [33]. The incorporation of technological tools in educational contexts can have a substantial impact on improving the participation and academic performance of students with disabilities by facilitating more equitable and personalised access to educational resources. The use of ICT has been shown to provide several advantages for students, including increased understanding of content, stimulation of creativity, and a marked improvement in student learning, with a highly positive impact [34] on the development of digital competencies of students and teachers [35]. These digital competencies become fundamental for students as they face significant challenges in accessing the curriculum and knowledge due to intrinsic or contextual factors and, therefore, require educational intervention that enables the adaptation of various elements of the proposed curriculum or the provision of special resources through ICT [36]. Despite this, it is necessary to highlight the improvement of certain social and communicative skills as they provide inclusive opportunities for students to advance in the development of social skills, perfect verbal expression, and strengthen their interactions in the educational environment. These technological advances not only simplify communication but also stimulate active participation in learning processes [37].



Despite the multiple benefits highlighted, the use of ICT by students with disabilities at a university is not without its challenges. Among the main limitations pointed out by the students themselves, the lack of compatibility and adaptation of these technologies with some of the current operating systems stands out [38]. Another significant challenge identified by students is the high cost associated with these tools, which may limit the access of students with disabilities to quality education, coinciding with previous studies that pointed out the high price of screen readers such as JAWS or NVDA [39]. This is closely related to the limited availability of resources at universities. The lack of budgets in academic institutions may hinder the acquisition of accessible technologies for students with disabilities [40]. Finally, another barrier is the lack of familiarity or digital training of university faculty in the effective use of adaptive technologies. This barrier may contribute to the inability to take full advantage of the opportunities offered by these tools for students with disabilities [41].



These limitations raise significant questions about the effectiveness of ICT in inclusive academic settings and highlight the need to address the specific technological barriers that university students with disabilities may face. In this context, it is essential to explore strategies and solutions to overcome these challenges, ensuring a more effective and accessible implementation of ICT in inclusive university settings. Thus, in answering the second research question, which refers to future recommendations for effective integration of technologies with students with disabilities at a university, we can highlight the importance of developing institutional policies that promote inclusion and allocate adequate resources to ensure that all students with disabilities have access to the technological tools necessary for their academic success [42]. However, these policies must go beyond simply providing technologies by also addressing training and ongoing support to train teachers in inclusive digital skills. This training is essential to ensure that ICT is used effectively as a support tool, thus maximising its positive impact on the academic experience of students with disabilities [17]. This lack of disability-related digital literacy among university faculty reflects a lack of disability awareness in the university environment. Therefore, it is also necessary to promote greater empathy and awareness of disability among teaching staff [43].




6. Conclusions


The analysis of the perception of students with disabilities on the use of digital tools in university institutions reveals a complex challenge that encompasses various aspects. The implementation of technological tools in this context is necessary as the benefits for students are undeniable, showing improvements in academic performance, participation, inclusion, and digital accessibility. The positive impact of technological tools is not only evident in improvements in academic aspects for students but also in the development of certain digital skills that are essential for developing in the digital society in which we find ourselves. However, there is a significant gap in the training of university teaching staff, which limits the maximisation of the potential benefits of these technologies. In this sense, it is still necessary to train teachers in digital competencies in order to guarantee the effective implementation of technological devices in the classroom. However, the limitations identified in this research, such as lack of compatibility, high costs, and limited availability of resources, pose significant challenges. Lack of budgets and lack of specific plans may hinder the acquisition and implementation of accessible technologies.



The main practical implications of this study lie in the urgent need to address technological barriers and promote inclusive strategies. The development of institutional policies that allocate adequate resources is essential but must be complemented by a focus on teacher training and awareness of inclusive digital skills. This will enable more effective implementation of ICT, ensuring that all students, including those with disabilities, can access the tools necessary for academic success.



6.1. Limitations


Among the limitations of this research, we can mention the following. On the one hand, given the exploratory nature of this study and its focus on the perceptions of students with disabilities in three Andalusian universities, the conclusions derived cannot be fully generalised at a national level. Further research with stratified samples covering different autonomous communities and provinces of Spain would be beneficial to obtain a more complete and representative picture. Also, the research is based solely on the perceptions of students with disabilities. In order to obtain a more holistic understanding, it would be advisable to include the perspectives of all members of the educational community as their participation could provide additional dimensions and enrich the analysis. On the other hand, the instrument used collected information based on students’ self-perception of their own experiences during their university studies, which could introduce biases in their comments. It should be noted that the differences in the types of disabilities that study participants have may have important implications for their responses to ICT due to variations in experiences, needs, accessibility, technological adaptations, and self-perception. Finally, the study was carried out with a limited number of students; therefore, it is recommended to replicate the research with a larger sample to reinforce the validity of the findings.




6.2. Proposals for Improvement


In terms of proposals for improvement, three fundamental aspects need to be highlighted. First, strengthening the competencies of teaching staff in applying digital content according to the needs of students with disabilities involves providing specialised training on the use of accessible technologies and the implementation of inclusive pedagogical strategies. Second, robust guidelines that support digital accessibility and establish criteria to ensure equity of opportunity must be implemented. This implies the creation of an institutional framework that promotes digital inclusion and allocates adequate resources to ensure access to the technological tools essential for the academic progress of all students, including those with disabilities. Finally, it is important to promote awareness of the relevance of digital inclusion among all members of the university community.
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Figure 1. Research methodology. 
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Figure 2. Semantic network of categories and subcategories. 
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Table 1. Distribution of participants according to gender and university of study.
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Gender

	
Total




	
Male

	
Female




	
Nº

	
%

	
Nº

	
%

	
Nº

	
%






	
University of Seville

	
8

	
44.44

	
10

	
55.56

	
18

	
39.13




	
University of Granada

	
7

	
46.67

	
8

	
53.33

	
15

	
32.61




	
University of Malaga

	
4

	
30.77

	
9

	
69.23

	
13

	
28.26




	
Total

	
19

	
41.3

	
27

	
58.7

	
46

	
100











 





Table 2. Table of categories, subcategories, and empirical findings.
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Categories

	
Subcategories

	
Findings






	
Technological tools (TT)

	
Electronic devices (ED)

	
“The school must have the necessary resources so that it can be used in the event that the pupil does not have such a device” (Interview 22)




	
Software and APPs (SP)

	
“Our institution has a range of software that can be adapted to the needs of our students” (Interview 11)




	
Opportunities (OP)

	
Participation (P)

	
“When ICTs are used, we are more motivated to participate in class” (Interview 24)




	
Impact on learning (IL)

	
“Good use of technological devices has a significant impact on the teaching and learning process of students” (Interview 09)




	
Accessibility (A)

	
“Technologies allow students to easily access information and classroom content” (Interview 02)




	
Digital competences (DC)

	
“Digital skills are fundamental to cope in the world around us. It is therefore essential and decisive” (Interview 31)




	
Communication and social skills (CSS)

	
“Studies have shown that they enhance social and communication skills” (Interview 13)




	
Inclusion (I)

	
“These technological tools allow students to have the same opportunities as the rest of the students, favouring inclusion” (Interview 22)




	
Obstacles (OB)

	
Compatibility and adaptation (CA)

	
“Some online platforms used are not compatible with screen readers, making it difficult for me to access content effectively” (Interview 32)




	
Economics (E)

	
“The screen readers I need to access information are expensive” (Interview 04)




	
Availability of resources (AR)

	
“The university does not provide enough accessible digital resources” (Interview 11)




	
Digital training (DT)

	
“Lack of digital training of teachers is a challenge for the implementation of these tools in the classroom” (Interview 24)




	
Proposals for improvements (PI)

	
Teacher training (TT)

	
“It would be beneficial for teachers to receive training on how to integrate and adapt ICT with students with disabilities” (Interview 18)




	
Institutional policies (IP)

	
“The university should establish policies that promote e-inclusion” (Interview 12)




	
Awareness (AW)

	
“It would be important to raise awareness throughout the university community about how ICTs can contribute to creating a more accessible environment” (Interview 03)
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