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I. INTRODUCTION 

The leap from Web 1.0 to Web 2.0 and beyond opened up 

countless possibilities for all educators concerning the 

development of digital educational resources. Educational 

professionals can conceive more freely which resources they 

need to implement in the teaching-learning processes they 

design and can even develop them themselves. Nor is there 

any doubt regarding how many avenues of personalization 

and universalization this offers. Indeed, the increasing 

digitalization of society can lead to the generation or 

intensification of digital divides in education [1], if these 

educational resources do not serve their potential users as 

openly as possible (and contribute to issues involving access, 

use or meaning-making). Here is where concepts such as 

accessibility, usability and universal learning design emerge, 

which are key to progress towards a more inclusive education 

from the digital sphere [2–4]. 

Often neglected or relegated to the background, these 

requirements challenge both the teachers who design their 

educational resources - more or less simple, and with a 

broader or narrower scope outside their interventions -, and 

the instructional designers and teaching teams - in charge of 

the design and development of more complex educational 

resources, intended for widespread use [5, 6]. The latter is the 

case of the platform Mestres que formen mestres (MfM), 

conceived as a space for sharing resources, and especially 

teacher training experiences in video format. It was created to 

be used intensively and in a widespread manner in the initial 

and continuous training of teachers in the Catalan educational 

and university system, and to be extended in the future to 

other contexts. In its design and development, the 

accessibility and usability requirements are perhaps the same 

as those that should be applied to any other educational 

resource designed with a smaller scope. However, developing 

an accessible and usable resource in the best conditions for its 

potential users is greater, insofar as MfM is an educational 

resource that was created with the aim of generalization and 

use in other teacher training contexts in Catalonia and beyond. 

MfM is an inter-university initiative coordinated by the 

University of Lleida and with the participation of the 

Department of Education and Professional Training of the 

Regional Government of Catalonia. It is built upon two 

competitive research projects granted by the Department of 

Research and Universities of the Regional Government of 

Catalonia, through the Agency for Management of University 

and Research Grants, in the calls for research grants for the 

improvement of the initial training of primary and secondary 

school teachers (ARMIF) (2020 ARMIF 00019 and 2023 

ARMIF 00010). The MfM platform proposes the pedagogical 

use of videos of teacher training experiences in real 

educational contexts to help promote the professional point 

of view through their analysis [7, 8]. The organization of the 

video experiences on the platform includes: the educational 

stage, the area of knowledge and the type of teaching actions 

to be observed [9, 10]. In addition, supplementary materials 

are included to support this pedagogical use, such as 

educators’ interviews and training strategies [11].  

In digital educational resources such as this one, the 

process of analyzing and validating acceptable levels of 

accessibility and usability is uncommon insofar as they are 

not evaluation processes that are applied systematically and 

included in the design protocols for educational resources. 

The literature shows a gap precisely on this topic, which is 

difficult to fill from a practical perspective with concrete 

models [6, 9, 11]. Indeed, a simple search of any of the 

academic repositories will identify how the topic of 

accessibility and usability in digital educational resources is 

residual; and even more so in relation to the standards that 

should lead to them. In this context, this article aims to 
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Abstract—Despite their importance, the dimensions of 

accessibility and usability are not overly present in the usual 

design and development processes of open educational resources 

by educators and instructional designers. This paper aims to fill 

this gap in literature, with the objective of evaluating and 

validating a teacher training platform (Mestres que formen 

Mestres–MfM) in terms of user experience (usability) and web 

accessibility. This has been done from the perspective of 15 

participants from the three teaching profiles of potential users: 

university teacher educators, in-service teachers in schools and 

preservice teachers (initial teacher training). A mixed 

methodology in two phases has been applied through the 

sequential application of a heuristic and aprioristic evaluation 

of web usability and accessibility and a second evaluation of the 

design applying standardized scales (System Usability Scale–

SUS and Usability Metric for User Experience–UMUX). The 

development of MfM has considered usability and web 

accessibility as essential characteristics to ensure that digital 

educational resources are functional and inclusive, and so the 

positive results show. This article documents this accessibility

and usability analysis, as well as its main results as a practical 

example. In this sense, and as practical implications, this 

example can serve as a model to evaluate the accessibility and 

usability when developing other digital educational resources.

Accessibility and Usability in the Development of Digital 

Educational Resources: The Case of MfM, a Platform for 
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document the accessibility and usability validation process 

that has been followed with the MfM platform, to serve the 

discussion on the subject and as an example of practical 

application of these concepts. 

II. LITERATURE REVIEW 

There is no doubt that participation in all areas of the 

Knowledge Society in the 21st century requires the 

mobilization of different digital literacies [1]. As media 

education has made clear in the context of the varied and 

wide-ranging reflections on digital competence, these are 

some of the key competences of citizenship in our time [12]. 

The risks of the various forms that the digital divide can take 

undoubtedly threaten the empowerment of the people we 

serve in the Western world’s education system (physical 

access, competence and use gaps, according to Van Dijk [1]). 

This is especially crucial in a society characterized by media 

convergence and participatory culture [13]. Here, 

participating means not only consuming, but also actively 

producing; and, in doing so, contributing to a multidirectional, 

collaborative and communal media cultural flow. Therefore, 

it is not only necessary to be able to read digitally, but also to 

write, navigate and jump from one platform to another.  

At this point, we can also draw on the reflections on digital 

divides by Deursen and Helsper [14], who point out that the 

impact of the factors that become digital barriers is not only 

in people’s actions in the digital sphere, but also in the results 

of their analogue activities - in a hybrid world, the digital has 

implications for the analogue and vice versa, without clearly 

defined limits and consequences. This is also pointed out by 

Aissaoui [15], who links the very concept of accessibility, due 

to its subsequent consequences, with the performance of 

subjects in activities associated with the use of digital 

resources, regardless of whether the result should be analogue 

or digital. This would be our case insofar as the accessibility 

of this platform can partly condition the learning of its 

potential users and, consequently, their performance as 

teachers in the classroom.  

Finally, Aissaoui [15] also points out the need to focus on 

the hindering elements that affect the first two waves of the 

digital divides (access and meaning), insofar as practice and 

literature have been focusing on the second wave, i.e. the 

need to empower individuals to avoid digital skills gaps. The 

reflection on the gaps at the first level (access), can also be 

formulated from the perspective of the characteristics that 

technological products inherently present in their design, 

which minimize the obstacle to their consumption. It is in this 

context that the concepts of accessibility and usability must 

be addressed. 

Born in the field of care for people with disabilities, 

accessibility refers to the properties of an object, resource or 

technology that guarantee its accessibility by its users. And, 

although from this first approximation, it would seem that it 

is a dichotomous concept (accessible/not accessible), the 

reality is more polychromic. Thus, in its origin accessibility 

is linked to the field of disability, and it is in this sense that 

its frame of reference can be found in the Convention of 

Persons with Disabilities (promulgated by the UN in 2006 

and endorsed a year later by the Spanish State). However, the 

concept goes beyond this sphere (yet encompasses it). 

Therefore, the Riga Charter, also signed in 2006 by all the EU 

Member States [16] broadens the scope of accessibility 

requirements and places it at the service of any group on 

which our gaze must be particularly intense in order to 

guarantee participation rights (women, the elderly, 

geographically and/or economically depressed areas, etc.). 

Since then, and as a requirement partly derived from these 

agreements, accessibility has become a technical standard 

that is implemented especially from the perspective of web 

developers. Thus, for example, the Web Accessibility 

Initiative (WAI) has long been developing the Web Content 

Accessibility Guidelines (WCAG2). These are standardized 

practical models based on 4 dimensions (perception, 

operation, cognition and robustness) and developed based on 

13 principles (with their sub-principles), which guide both 

accessible design and accessibility evaluation of the resources 

already created [17]. 

Without denying the need to objectify accessibility, one of 

its current practical limitations is precisely its excessively 

technical translation, while it is a concept that should 

simultaneously be inspirational due to its utopian nature [18]. 

Accessibility involves everyone, and we can all do something 

in our different roles as educators to ensure better access and 

to ensure more comfortable, functional and almost 

pleasurable access. This is what leads us to ensure 

accessibility and to work towards usability. Although they are 

different concepts, there is no doubt that they go hand in hand. 

Accessibility is an indispensable condition for resources to be 

usable; hence a higher level of accessibility guarantees 

favorable conditions for usability. 

We understand usability according to the definition 

provided by Nielsen [19] as “the quality of a system that 

makes it easy to learn, easy to use, easy to remember, error 

tolerant and subjectively pleasurable”. In part, it has also been 

transformed into a set of standards to be applied, which, in 

practice, form objective elements and principles of design. 

However, in its definition, it places the issue in the sphere of 

the subjective, and encompasses three broad dimensions: 

effectiveness, efficiency and user satisfaction. These three 

dimensions should not be assessed a priori, but through the 

vision of potential users [20].  

Among these standards, the most common are the System 

Usability Scale (SUS) and its reduced and extended versions. 

As originally stated by the US government’s Usability.gov 

initiative (now partially subsumed within the official 

Digital.gov digital portal), SUS aims to be a fast and reliable 

tool for measuring usability. Because of its versatility and 

ease of use, it has become a widespread standard for 

evaluating a broad variety of products and services, including 

hardware, software, mobile devices, websites and 

applications [21]. As a complement to this, Arijaya et al. [22] 

extend the instrument to 16 items and propose a series of tasks 

whose achievement or non-achievement by the users 

indicates the level of usability of the evaluated resource. On 

the other hand, UMUX (Usability Metric for User Experience) 

aims to offer a shorter and more concise instrument and is 

oriented towards the definition of usability of the 

International Organization for Standardization (ISO) 9241 

standard (effectiveness, efficiency and satisfaction). It 

contains two positive and two negative items with a seven-

point response scale [23]. 

A few studies address the evaluation of the usability of 
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educational digital platforms and devices using these 

standards. Orfanou, Tselios and Katsanos [24] used the SUS 

questionnaire for the evaluation of the usability of Learning 

Management Systems (LMS) platforms (eClass and Moodle) 

to guide the respective interfaces to be more user-friendly for 

end users (students and teachers). To do so, they conducted 

11 studies involving 769 university students in Greece. The 

authors report satisfactory results and confirm the validity of 

the SUS questionnaire for the evaluation of LMS platforms. 

On the other hand, Lirola Sabater and Garcias Pérez [25] 

propose this evaluation in the context of distance vocational 

training in the Balearic Islands (Spain) with teachers, for the 

LMS Moodle platform used in these studies. For their study, 

these authors also used the SUS questionnaire based on two 

factors (ease of use and ease of learning) with a sample of 24 

teachers, who rated the platform positively and confirmed the 

validity of the questionnaire for this task. In a later study, 

Lirola Sabater [26] used the UMUX questionnaire to evaluate 

the usability (user experience and degree of satisfaction) of 

the Chromebook by 47 students in the third cycle of primary 

education in a school in Mallorca (Spain), obtaining a high 

positive rating.  

As mentioned above, beyond these examples of areas like 

ours, there are few cases in which usability analyses are 

approached from the pedagogical design of educational 

resources; on the contrary, they are approached from the most 

technological aspect of their development [27] or their  

use [28]. However, what is common to all these experiences 

(and is also reflected in the literature reviews) is that 

projecting usability evaluation into the design process of 

educational resources predisposes the design itself towards 

higher-than-average levels of accessibility and usability 

(insofar as it activates awareness of its importance in 

preliminary decision-making).  

Finally, we will refer to the conclusions of the study  

by Estrada-Molina, Fuentes-Cancell and Morales [29], which 

highlight that only a few cases achieve an adequate 

integration between usability evaluation criteria of a much 

more technical profile (related to the technological 

development itself), standardized methods and models for 

evaluating usability, and criteria established from a 

pedagogical dimension to guide the design educationally. It, 

therefore, seems that this integration is difficult to find and, 

except on rare occasions, these elements do not converge in 

the figure of an instructional designer who brings together all 

these perspectives when defining and developing educational 

resources. Hence the need to guide practice with this case 

study, which attempts to answer the following question: how 

can accessibility and usability be rigorously and 

systematically evaluated in the process of developing digital 

educational resources?  

To do so, we start from the assumption that an evaluation 

model can be constructed, based on the technical standards of 

reference in the digital field. This can be applied in an agile, 

rigorous and effective way, in the field of design and 

development of digital educational resources from the 

pedagogical side of the process. 

III. MATERIALS AND METHODS 

Because of the above, this article aims to analyze the 

accessibility and usability of an educational resource (the 

MfM platform) in a comprehensive, operational and effective 

manner, aimed at both technical and educational 

improvement. And, subsequently, we intend to offer it as a 

model of evaluation of these two characteristics, from the 

technical (engineering) and the pedagogical perspectives, for 

the design of digital educational resources. To this end, as 

will be seen, we articulate a mixed methodology, both 

quantitative and qualitative, with two main phases, one 

carried out by professionals with a technical profile and the 

other by professionals with an educational profile: 

Phase 1. Accessibility and usability analysis. It considers 

commissioning professionals with a technical profile to carry 

out an initial analysis using the following strategies:  

⚫ Heuristic evaluation of usability by experts, based on 

Nielsen’s model (1990), revised by Granollers [30], 

which analyses 15 heuristic principles. 

⚫ Initial evaluation of the user experience with a small 

group of potential users (in our case, two university 

teacher educators, an in-service teacher and a preservice 

teacher). 

⚫ Evaluating web accessibility with assistive technologies. 

In our specific case, this assignment was carried out in the 

context of a Bachelor’s thesis in the context of the Higher 

Polytechnic School of the University of Lleida [31]. The 

outcome of the work was a report containing both the results 

of these analyses and, above all, a set of recommendations for 

improvements to be made to the educational resource in order 

to address the critical dimensions and improve usability and 

accessibility as a whole. Once these interventions had been 

carried out, the next phase followed. The second phase is the 

focus of this article, as follows. 

Phase 2. In-depth usability analysis. Led by the 

pedagogical development team of the MfM resource. It 

considers the following actions: 

⚫ Task resolution within the platform and first satisfaction 

assessment (replication of the user experience evaluation 

of phase 1, with an extended sample). 

⚫ Usability assessment according to the SUS scale. 

⚫ Usability assessment according to the UMUX scale. 

⚫ Concluding remarks (open questions). 

A. Participants 

The starting point was the profile of the potential end users 

of the MfM platform, who are university teachers involved in 

teacher training, pre-service teachers and in-service teachers 

(whether they are involved in teacher training or not). To this 

end, a sample of 15 participants was recruited from among 

the members of the project’s work group and those close to 

them. From these 15 participants, five from each of these 

three profiles were recruited, including both females and 

males and diverse technological profiles (more and less 

experienced in the use of digital educational resources, with 

higher and lower profiles of digital competence).  

Insofar as the aim was to use the sample to gather the 

different possible profiles of users of the platform, with the 

possible ranges of digital competence, and not to achieve a 

representative sample for psychometric purposes, the number 

of informants with whom we have worked would satisfy the 

needs of the study and fulfil the need for information. 

B. Data Collection and Analysis 

The participants were presented with a sequence of tasks 
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to do within the platform (register, log in, navigate through 

pages, watch a video), after which they had to complete a 

questionnaire of five parts. The questionnaire was 

implemented online with the digital forms tool offered by the 

institution (Microsoft Forms): 

1) Rating of perceived difficulty for each of the tasks within

the platform (on a nominal five-grade scale: very difficult,

difficult, neutral, easy, very easy).

2) Assignment of feelings and emotions elicited by each task

(from a nominal set of nine excluding options: cheerful,

excited, relaxed, calm, indifferent, bored, irritated, tense,

sad).

3) SUS. As mentioned above, created by Brooke [21], this

scale provides a quick and reliable tool for measuring

usability. It consists of a 10-question questionnaire with

five response options for respondents, ranging from

Strongly Agree to Strongly Disagree.

4) UMUX. This short, synthetic, four-item scale orients

usability towards the ISO 9241 standard (based on the

concepts of effectiveness, efficiency and satisfaction),

and seeks responses to two positive and two negative

items with a seven-point scale [23].

5) Open questions. At the end of the questionnaire, two

optional open questions were included, so that

participants indicated what they valued most about the

platform and what improvements they suggested.

The qualitative data from part 5 regarding what

participants valued most about the platform were analyzed 

according to the frequency of lexical occurrences in a word 

cloud, in order to bring out the most relevant negative and 

positive dimensions in a more visual way. As for 

opportunities for improvement, as detailed in the 

corresponding section later, they were categorized according 

to priority level and topic. The quantitative data from the 

scale parts of the questionnaire were analyzed and graphically 

represented based on frequencies (parts 1 and 2), results per 

informant (part 3-SUS scale) and averages (parts 3 and 4 - 

SUS and UMUX scales) using Microsoft Excel. 

Before data collection, all participants signed an informed 

consent form, which included information about the project 

and this study, as well as about the processing of personal 

data. This informed consent is part of the ethical requirements 

that the broader research project fulfilled in the different 

actions to obtain a favorable evaluation of the research ethics 

committee of the hosting institution. The anonymity of their 

identities in the study, the voluntary nature of their 

participation, the non-transfer of the data to third parties, the 

use of the data only for the purposes of this project, as well as 

the access, rectification and deletion of their data, were 

guaranteed. This consent followed the format defined in the 

report of the data protection officer of the University of 

Lleida obtained after the request for ethical approval of the 

project. The project was also favorably assessed by the 

Research and Transfer Ethics Committee (CERT) of the 

University of Lleida. 

IV. RESULTS AND DISCUSSION

A. Perceived Difficulty of the Tasks Performed

The entire sequence of tasks performed within the platform 

is well-rated by the participants in terms of perceived 

difficulty. Therefore, a positive assessment of the initial 

usability of the user experience involved in this first contact 

with the platform emerges. In no case are the tasks perceived 

as very difficult, and only in one case, in task 4 (search for a 

specific interview from a university teacher), a rating of 

difficulty is documented. This may be related to the fact that 

the object to be found (the interview) was not as 

straightforward to locate at first glance as the other tasks. It 

was among the supplementary material, at the bottom of the 

page of a set of training videos. This can be seen in Fig. 1. 

Fig. 1. Perceived difficulty in performing tasks. 

B. Feelings Generated During the Performance of the

Tasks

A similar conclusion can be drawn if we analyze the sphere 

of feelings that the performance of these tasks generates in 

the participants, which can be seen in Fig. 2. There is a certain 

degree of diversity between the most markedly positive 

(cheerful, excited) and moderately positive (relaxed, calm). 

However, the favorable assessment of the interaction with the 

platform is significant, as it does not arouse feelings of 

rejection or discomfort. 

Fig. 2. Feelings generated during the performance of the tasks. 

C. SUS Usability Scale

The evaluation obtained with the SUS scale is also positive, 

as can be seen in Fig. 3. After having calculated the final 

scores for each of the informants, a usability indicator from 0 

to 100 was obtained. In our case, the average of all of them is 

90.5, which places MfM in a resoundingly positive score. It 

is also positive if we look at each of the evaluations separately. 
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Fig. 3. SUS usability scale. Results per informant. 

 

D. UMUX Usability Scale 

Equally positive are the results of the UMUX reduced 

usability scale, which can be seen in Fig. 4. The two items 

formulated in positive gradation obtained high levels in the 

indicators linked to the areas of satisfaction in the sphere of 6 

on a 7-point scale. On the other hand, for the two items 

formulated in negative gradation, the scores are just above the 

lowest threshold. Both correspond to the dimensions of 

efficiency and effectiveness. We can conclude, as in the 

previous cases, that the assessment of the usability of MfM is 

significantly positive. 
 

 
Fig. 4. UMUX results. 
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E. Open Questions

The final part of the study offered us the possibility of 

finding out which aspects are most highly valued by 

informants and what can be improved. About the former, the 

word cloud in Fig. 5 identifies what these positive aspects are 

(in Catalan). Important elements can be seen, such as the 

availability of resources (recursos, en la nube), the specific 

orientation for teacher training (formació, mestres), and 

specific features of its design, such as its intuitive and 

attractive nature (intuitiva, atractiu/iva, disseny), the ease of 

use (fàcil, facilitat), the availability of the web interface, etc.

Regarding the question on areas for improvement, the 

responses were categorized into three dimensions in order to 

prioritize them:

⚫ Accessibility or usability proposals identifying design 

flaws that need to be addressed in the first instance 

(display problems, functionality errors, interoperability, 

structural stability, etc.).

⚫ Proposals relating to accessibility or second-level 

usability that can serve as guidelines for improvement 

(generalisation of subtitling, improvements in structure, 

additional content, chromatic improvements to aid 

browsability, etc.).

⚫ Proposals of a different nature to be assessed by the 

development team from the technical and pedagogical 

perspectives (addition of interaction elements, 

generalisation of complementary content, etc.). 

As seen above, the results demonstrate the achievement of 

high standards of web accessibility and usability from the 

perspective of potential end users by MfM. From this process, 

a model for evaluating these two dimensions (accessibility 

and usability) can be inferred to be generalized and replicated 

as part of the design and development process of digital 

educational resources. In summary, this process would 

consist of the sequential application of a heuristic and 

aprioristic evaluation of web usability and accessibility and a 

second evaluation of the design applying standardized scales 

with a representative group of potential users.

Fig. 5. Positive aspects highlighted by informants.

V. CONCLUSION

This study has presented the procedure for evaluating the 

usability of an educational platform (MfM), using 

standardized tools that had already been validated in 

scientific literature (SUS and UMUX) [24–26]. 

Both accessibility and usability are considered important 

elements for the design of digital educational resources and 

platforms, and specifically the evaluation of usability allows 

us to improve the use and user satisfaction from a pedagogical 

perspective [26]. The involvement of users in this sense is 

relevant, as they are a fundamental part of the platform’s 

(re)design process, and their contribution is key to ensuring 

its continued use. And, beyond that, we can see that 

considering the evaluation of a digital educational resource’s 

usability from the beginning of its design also predisposes it 

towards higher standards of accessibility - to the extent that, 

to a certain degree, this can be considered the prerequisite for 

usability. Planned formal evaluations, in all contexts, guide 

performance in a clear way; and, in our case, they allow the 
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educational design itself to be born with a vocation for 

usability and to be developed precisely in that same key. 

Consequently, when formal evaluations by users occur, their 

outcome is confirmatory [27]. 

The results of the study validate the MfM platform as an 

easy-to-use and easy-to-learn educational resource (with a 

high level of usability). At the same time, the findings provide 

significant improvement proposals to further optimize the 

platform for its current and future users. In this sense, 

previous studies also obtain good usability results in relation 

to educational digital platforms and highlight the importance 

of involving the different stakeholders (teachers, students) 

[24–26]. Although the road to improving usability and user 

experience is always a long one, this process ensures that, 

from design and in its early stages, MfM is already an 

accessible and usable digital resource at an acceptable level 

according to international reference standards. 

Finally, because of all the above, and as one of the main 

milestones of this contribution, we can offer a concrete model 

for evaluating the accessibility and usability of educational 

resources that can be replicated in other educational design 

processes and that can be taken as a reference, in the service 

of a more inclusive education. As we previously mentioned 

at the end of the Results and discussion section, in brief this 

model would consist of the sequential application of a 

heuristic and aprioristic evaluation of web usability and 

accessibility and a second evaluation of the design applying 

standardized scales with a representative group of potential 

users.  

As limitations of the study, we acknowledge the small 

sample of participants and the focus on a specific educational 

resource, in a concrete context such as the Catalan one. – 

However, the aim was not to generalize the specific results of 

the accessibility and usability study on MfM, but rather to put 

into practice a rigorous and systematic procedure that could 

be implemented for the evaluation of other digital educational 

resources.  

Future lines of work could consider broader samples of 

each participant profile and apply the process presented in 

other types of educational resources different from those 

already common in literature (educational digital platforms); 

for example, open educational resources, specific digital tools 

for collaboration or communication, among others. 

CONFLICT OF INTEREST 

The authors declare no conflict of interest. 

AUTHOR CONTRIBUTIONS 

VIM conducted the research, analyzed the data, wrote the 

paper, obtained the funding; ASG conducted the research, 

analyzed the data; JGM conducted the research, wrote the 

paper; all authors had approved the final version. 

FUNDING 

This publication is part of the 2023 ARMIF 00010 project, 

funded by the Departament of Research and Universities of 

the Government of Catalonia. Victoria I. Marín also 

acknowledges the support of the Grant RYC2019-028398-I 

funded by MCIN/AEI/ 10.13039/501100011033 and “ESF 

Investing in your future”. 

ACKNOWLEDGMENT 

The authors wish to thank all the participants involved in 

the usability study, as well as the reviewers of the manuscript.  

REFERENCES 

[1] J. A. G. M. V. Dijk, “Digital divide: Impact of access,” The 
International Encyclopedia of Media Effects, Hoboken: Wiley-

Blackwell, ch. 1, pp. 1–11, 2017.   

[2] W. K. Bong and W. Chen, “Increasing faculty’s competence in digital 
accessibility for inclusive education: A systematic literature review,” 

International Journal of Inclusive Education, vol. 28, no. 2, pp. 197–

213, June 2021. doi: 10.1080/13603116.2021.1937344 
[3] C. Johnstone and H. Niad, “Curriculum and inclusive education: 

Universal design for learning as a ‘traveling’ phenomenon,” 

International Encyclopedia of Education, Amsterdam: Elsevier, ch. 4, 
pp. 440–446, 2023.  

[4] J. Messinger-Willman and M. T. Marino, “Universal design for 

learning and assistive technology: Leadership considerations for 
promoting inclusive education in today’s secondary schools,” NASSP 

Bulletin, vol. 94, no. 1, pp. 5–16, June 2010. doi: 

10.1177/0192636510371977 
[5] H. Coker and D. Mercieca, “Digital technology for inclusive education: 

Reflecting on the role of teachers,” Inclusion, Equity, Diversity, and 

Social Justice in Education, Singapore: Springer Singapore, pp. 233–
243, 2023. 

[6] D. Yaskevich, “Digital technologies, as a factor in the search for a new 
quality of inclusive education,” in Proc. E3S Web Conf., 2021, 07086. 

doi: 10.1051/e3sconf/202125807086 

[7] M. C. Peguera-Carré et al., “Video analysis of scientific inquiry in 
preservice teacher education: Identification of T-patterns,” Pixel-Bit. 

Revista de Medios y Educación, no. 67, pp. 123–153, May 2023. doi: 

10.12795/pixelbit.96894 (in Spanish) 
[8] M. C. Peguera-Carré et al., “Evaluation of preservice teachers’ 

performance in school through video observations during the COVID-

19 pandemic,” European Journal of Educational Research, vol. 12, no. 
2, pp. 851–863, Apr. 2023. doi: 10.12973/eu-jer.12.2.851 

[9] D. L. Ball, M. H. Thames, and G. Phelps, “Content knowledge for 

teaching: What makes it special?” Journal of Teacher Education, vol. 
59, no. 5, pp. 389–407, Nov. 2008. doi: 10.1177/0022487108324554 

[10] L. S. Shulman, “Those who understand: Knowledge growth in 

teaching,” Educational Researcher, vol. 15, no. 2, pp. 4–14, Feb. 1986. 
doi: 10.3102/0013189X015002004 

[11] J. Coiduras et al., “Validation of training strategies in teaching actions 

through video” in Educational Technology for a Multimodal Society, 
Conference Proceedings EDUTEC 2́4, Sevilla: Grupo de Investigación 

Didáctica, 2024, pp. 1357–1360. (in Spanish) 

[12] A. Sánchez-Caballé, M. Gisbert-Cervera, and F. Esteve-Mon, “The 
digital competence of university students: A systematic literature 

review,” Aloma: Revista de Psicologia, Ciències de l'Educació i de 

l'Esport, vol. 38, no. 1, pp. 63–74, May 2020.  
[13] H. Jenkins. (October 2006). Confronting the challenges of participatory 

culture: Media education for the 21st century. An occasional paper on 

digital media and learning. John D. and Catherine T. MacArthur 
Foundation. [Online]. Available: 

https://files.eric.ed.gov/fulltext/ED536086.pdf 

[14] A. J. A. M. V. Deursen and E. J. Helsper, “The third-level digital divide: 
Who benefits most from being online?” Communication and 

Information Technologies Annual, Leeds: Emerald Group Publishing 

Limited, 2015, pp. 29–52.  

[15] N. Aissaoui, “The digital divide: A literature review and some 

directions for future research in light of COVID-19,” Global 

Knowledge, Memory and Communication, vol. 71, no. 8/9, pp. 686–
708, Feb. 2021. doi: 10.1108/GKMC-06-2020-0075 

[16] European Union. (June 2006). Declaration of Riga. Internet for an 

Inclusive Society. [Online]. Available: 
https://ec.europa.eu/information_society/activities/ict_psp/documents/

declaration_riga.pdf 

[17] WAI. (November 2023). Web Content Accessibility Guidelines. 
[Online]. Available: https://www.w3.org/WAI/standards-

guidelines/wcag/glance/ 

[18] J. González-Martínez, “Universal design for learning and technology: 
Plural and interconnected world toward sustainability and solidarity,” 

For A (Connective) Incluve Design. Enhancing and Innovating 

Connective Capabilities in Schools, Milan: Guerini Scientifica, 2021, 
pp. 53–72. (in Italian) 

[19] J. Nielsen. (January 2012). Usability 101: Introduction to Usability. 
[Online]. Available: https://www.nngroup.com/article 

s/usability-101-introduction-to-usability/ 



  

 
   

 

 
 

  

  
  

   

  
  

 

 
  

 

 

 
 

    

  

 

    

 
   

 

  

 
      

 

 

 

 
 

 
  

 

 

  
 

  

 

 

 

 

 

 

International Journal of Information and Education Technology, Vol. 15, No. 8, 2025

1553

  

[20] M. Y. Ivory, “An empirical foundation for automated web interface 

evaluation,” Ph.D. dissertation, University of California, Berkeley, 
USA, 2001. 

[21] J. Brooke, “SUS: A quick and dirty usability scale,” Usability 

Evaluation in Industry, Boca Raton: CRC Press, ch. 1, pp. 4–7, 1996. 
[22] I. G. N. P. Arijaya et al., “Usability testing in tourism object 

management system,” in Proc. 3rd International Conf. on Innovative 

Research Across Disciplines (ICIRAD 2019), 2020, pp. 139–144. 
[23] J. R. Lewis, B. S. Utesch, and D. E. Maher, “UMUX-LITE: When 

there’s no time for the SUS,” in Proc. the SIGCHI Conf. on Human 

Factors in Computing Systems, 2013, pp. 2099–2102. 
[24] K. Orfanou, N. Tselios, and C. Katsanos, “Perceived usability 

evaluation of learning management systems: Empirical evaluation of 

the system usability scale,” The International Review of Research in 
Open and Distributed Learning, vol. 16, no. 2, pp. 227–246, Apr. 2015. 

doi: 10.19173/irrodl.v16i2.1955 

[25] F. R. L. Sabater and A. P. Garcias, “The usability perceived by the 
teachers of distance vocational training in Balearics islands,” Pixel-Bit, 

Revista de Medios y Educacion, no. 59, pp. 183–200, 2020. doi: 

10.12795/pixelbit.76299 
[26] F. R. L. Sabater, “User experience and satisfaction with Chromebook 

use among students in an elementary school,” UTE Teaching & 

Technology (Universitas Tarraconensis), vol. 1, no. 1, pp. 49–65, May 

2023. doi: 10.17345/ute.2023.1.3524 (in Spanish) 

[27] P. Vlachogianni and N. Tselios, “Perceived usability evaluation of 

educational technology using the System Usability Scale (SUS): A 

systematic review,” Journal of Research on Technology in Education, 

vol. 54, no. 3, pp. 392–409, Feb. 2021. doi: 
10.1080/15391523.2020.1867938 

[28] C. D. P. Gallardo-Montes, A. R. Fuentes, and M. J. C. Cara, 

“Applicability and functionality of apps specifically for people with 
autism,” Revista Electrónica Interuniversitaria de Formación del 

Profesorado, vol. 27, no. 3, pp. 1–17, Aug. 2024. doi: 

10.6018/reifop.614821 
[29] O. Estrada-Molina, D. R. Fuentes-Cancell, and A. A. Morales, “The 

assessment of the usability of digital educational resources: An 

interdisciplinary analysis from two systematic reviews,” Education and 
Information Technologies, vol. 27, no. 3, pp. 4037–4063, Oct. 2021. 

doi: 10.1007/s10639-021-10727-5 

[30] T. Granollers, “Usability evaluation with heuristics. New proposal 
from integrating two trusted sources,” in Proc. Design, User 

Experience, and Usability: Theory and Practice, 2018, pp. 396–405. 

doi: 10.1007/978-3-319-91797-9_28 
[31] M. Pons. (October 2023). Study of usability and accessibility of the 

platform: “Teachers who train Teachers”. [Online]. Available: 

https://repositori.udl.cat/handle/10459.1/464586 (in Catalan) 
 

Copyright © 2025 by the authors. This is an open access article distributed 

under the Creative Commons Attribution License which permits unrestricted 

use, distribution, and reproduction in any medium, provided the original 

work is properly cited (CC BY 4.0). 

 
 

 

https://creativecommons.org/licenses/by/4.0/

	IJIET-V15N8-2356-IJIET-16436



