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Abstract

:

The use of ICT (information communication technology) as an educational resource is becoming more evident in the education systems of most countries, even more so with the COVID-19 crisis. When it comes to disability and education, ICT becomes a tool for social and educational inclusion. This study presents the validation and evaluation of a measurement scale on ICT literacy for inclusive education. In addition, based on previous literature, a conceptual model is proposed and validated through PLS (partial least squares) using a sample of 142 teachers from all educational stages. The results show that teachers’ ICT knowledge to ensure inclusion consists of five dimensions on specific needs. ICT knowledge has a positive impact on teacher motivation and ICT use. Teachers at primary and early childhood education levels have a lower motivation and use of ICT, although they have a higher knowledge of disability. The results found allow progress to be made in measuring the educational inclusion of schools and the ICT knowledge needed to ensure care and support for all people. A notable implication is the need for training on ICT and disability within educational policies.
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1. Introduction


Information communication technology (from now on ICT) is a fundamental element of modern society [1,2]. The use of ICT in educational processes has grown considerably in recent times [3,4], especially in the wake of the COVID-19 pandemic, making it possible to reach larger sections of the population, including disadvantaged groups, and thus contributing to democratic education [5].



The use of ICT becomes a fundamental axis for the achievement and fulfilment of the sustainable development goals. According to Huawei research on the relationship of ICTs in the development of SDGs (sustainable development goals) [6], goals with the highest correlation with ICTs include SDG 9: infrastructure, industrialization, and innovation; SDG 3: good health and wellbeing; and SDG 4: quality education. Specifically, for the area that concerns us, the implementation of ICT is key to guaranteeing quality and inclusive education, as stated in SDG 4.



The importance and awareness of ICT often lies at the heart of education, enhancing the teaching and learning process [1,5] and providing new opportunities for learning [7]. ICT can be a useful resource to make content more interactive and engaging for learners and to improve the quality of materials [3,5]. Hence, it is important for teachers to incorporate technology in their teaching to generate benefits for their students [1].



Inclusive education involves changing traditional models of teaching [8]. Didactics is relevant in education at all stages, primarily to promote success for traditionally excluded students [9], such as students with disabilities. Research such as that of [10] indicates improvements in accessibility for students with disabilities by combining special methods and materials with the use of ICT.



Depending on the type of disability that students present, they encounter different barriers, and these are eliminated by providing alternative forms of learning to students who can learn in different ways and that the teacher must be aware of them [11]. There are various technical aids to incorporate technologies, and each of them is aimed at the accessibility of a certain type of disability (visual, auditory, motor, cognitive) [12].



The COVID-19 pandemic and home confinement have brought about many changes worldwide [13], including at the social and educational level, transforming social relations and teaching and learning processes, taking on the challenge of implementing new methodologies to guarantee learning and its quality while ensuring health safety [14,15,16,17]. The rise of distance learning is significant, with the student working online from home and the teacher conducting work both digitally and remotely [18] being the most effective method to ensure continuity of education during this socio-health crisis [19]. Against this backdrop, the use of ICT in an innovative way has gained momentum worldwide to meet the educational demands of the current pandemic [20,21]. The distance learning process and the widespread use of ICT have become a preference for educational institutions [19] and a challenge for teachers and students to achieve educational goals and the success of the whole student body [22].



When it comes to disability and education, ICT becomes a tool for social inclusion. Previous studies have shown that educational institutions, together with their community, should provide teachers with high-quality disability training that is supportive in terms of social and material resources, which significantly enhances positive attitudes towards intellectual disability for the improvement of inclusion processes for this population [23]. Therefore, increased opportunities for teacher involvement in the social environments of people with disabilities broaden learning possibilities by ensuring mechanisms for people with disabilities to act as causal agents in their communities [24]. Within these tools, ICT promotes social inclusion by enabling access to information, knowledge, and the learning process, and are essential to ensure accessibility [25]. It is important that digital resources show their accessibility functions to promote inclusive educational practices and for teachers to be aware of the difficulties and challenges of ICT accessibility [26], since the results of some research show the low skills and low level of training and knowledge presented by teachers in the use of ICT with students with disabilities [27,28].



As indicated above, to use ICT in an inclusive classroom context, attitudes and teacher training around ICT are essential to foster learning and promote educational innovation so that teachers are technologically qualified, pedagogically trained, and, above all, empowered [28]. Deficits in teacher training in ICT and accessibility can be addressed by including them in continuous teacher training programs [25], since, as Medina-García, García-Vita, and Higueras-Rodríguez [29] point out, it is necessary to promote training actions aimed at knowledge in the field of disability, considering the shortcomings present in teachers. Likewise, this issue could be tackled by including these topics in the curricula themselves [26].



Education, ICT, and the inclusion of persons with disabilities thus become priority issues. Incorporating ICT into the education system means spreading the “culture of accessibility” and moving towards ensuring the educational inclusion of students with disabilities [26]. All of this is within the framework of the fundamental precepts offered by the right to inclusive education, which include offering quality education for all students [30,31]. This implies the right of all learners, including learners with disabilities, to access and use the same learning materials and ICT [32]. While ICTs are important for the development of our lives in general, for people with disabilities, ICTs mean having autonomy in their lives and in their educational processes. The teaching and learning processes mediated by ICT at any educational stage must be carried out with guarantees in terms of accessibility, which means highlighting the training of teachers in a way that brings together two fundamental aspects: ICT and disability.



Under these premises, we propose this study with the following objectives:



(1) To validate and evaluate a scale about ICT knowledge applied to inclusive educational needs



(2) To assess the degree of inclusion among teachers



(3) To validate a background model of the use of technologies in the classroom.




2. Proposal of a Conceptual Model on Knowledge, Motivation, and the Use of Technology: Literature Review


The proposed model is structured with five hypotheses based on the review of the elements that make up ICT in disability issues, as well as the relationship between teacher training in disability, their motivation, the use of technologies, and the different educational stages.



ICT enables people with disabilities to be included in their environment by removing barriers of various kinds [25]. This affects the educational field, as students with disabilities face different accessibility difficulties that can be solved thanks to the use of ICT in the classroom [33], for which it is necessary for teachers to have knowledge on the subject [27], as it conditions the use and attitude towards them. In the case of the application of ICT to people with disabilities, the lack of knowledge is an aspect pointed out in the scarce research on the subject, even though ICTs are emerging as fundamental elements to guarantee the inclusion of people with disabilities [34].



Likewise, research on the subject shows, on the one hand, the potential of ICT in the education of students with disabilities [35], the importance of teacher training in ICT to ensure educational inclusion [11], and a scarce knowledge of teachers on the use of ICT for people with disabilities [27].



These aspects related to knowledge and ICT allow us to establish the first hypothesis of this research:



Hypothesis H1.

Knowledge about ICT and disability is a second-order construct composed of specific knowledge about motor, hearing, visual, cognitive, and accessibility needs.





Another key aspect of this work relates to the use and motivation of ICT by teachers. To implement the use of ICT in schools, the work of the teacher is important. Specifically, motivated teachers show greater use of ICT in their classes [36]. The elements that motivate the use of ICT in education are mainly training, lower level of effort for implementation or attitudes [37], and motivation for computer science and the use of ICT support [38]. However, knowledge alone is not sufficient to promote teachers’ motivation to use ICT in their classrooms [39,40,41].



Overall, research addressing teachers’ motivation to use ICT is scarce. However, findings on the subject indicate that motivation is a relevant factor in implementing their use in teaching and learning processes. Specifically, the elements of motivation reported by teachers to use ICT are the following: the perceived ability to use ICT; difficulties experienced in using ICT; the level of resources available and their satisfaction with ICT; and whether the use of information technology in teaching is considered interesting and enjoyable. Ultimately, teachers consider that making lessons more enjoyable contributes to the improvement of learning processes [42].



In view of these issues, it is necessary, on the one hand, to implement changes that increase teacher motivation to improve the level and quality of ICT use [36]. On the other hand, it is necessary to show evidence for the motivational factors that influence the use of ICT [41,42].



Based on the literature reviewed, the following hypotheses are proposed for this research:



Hypothesis H2.

Knowledge of ICT applied to people with disabilities has a positive impact on teacher motivation.





Hypothesis H3.

Knowledge of ICT applied to people with disabilities has a positive impact on the use of technology in the classroom.





Hypothesis H4.

The use of technology increases teacher motivation.





Finally, we need to address the differences that exist around ICT and its use at different educational stages. Teachers and lecturers in the middle stages use ICT with the aim of making the learning process more attractive, more effective, and easier. Therefore, training and improving teaching competences involves knowledge about ICT [43].



Wikan and Molster’s [44] research on Norwegian secondary school teachers and ICT indicates that, although the majority show commitment to its use, they do not see its educational value, except in increased motivation and greater access to material. This issue translates into a lack of confidence in ICT. Furthermore, despite the significant benefits for the educational community, secondary school teachers in the study point to difficulties in accessing the internet, lack of technical support, and lack of time in class as barriers to implementation [45].



Finally, a noteworthy aspect of this educational stage is that trainee teachers are poorly trained and prepared to use ICT in a didactic way, despite having technical skills [46].



In the case of higher education, the use of ICT is essential [46]. Specifically, in Southeast Asia, the integration of ICT at this stage has been a key element in addressing the various challenges of the education system [47,48]. The use of ICT in the learning process is viewed favorably by university students [49], and even increases their motivation level [50].



In short, teachers at all educational stages must acquire digital competences to use ICT in an optimal way, considering the abilities of their students to develop their didactic work appropriately [51]. Likewise, at all stages, the implementation of ICT should be done considering the educational needs of the students and the educational context as part of a relationship of general strategies [47]. Based on all of the reviewed research, the last hypothesis of our study is put forward:



Hypothesis H5.

The stage of teaching has a moderating effect on ICT knowledge and its effect on motivation and use of technology.






3. Proposed Model


This model is designed to provide a concise and precise description of the experimental results, their interpretation, and the experimental conclusions to be drawn.



Figure 1, following the literature review and the hypotheses put forward, presents the conceptual model to be tested. The model considers that general ICT knowledge is formed and reflects knowledge about specific needs: hearing, motor, visual, cognitive, and web accessibility disabilities. General knowledge has a positive impact on motivation and technology use, and this again has a positive impact on motivation.



It is important to note that hypothesis 1 is formulated as a confirmatory factor analysis of the dimensions that make up general knowledge about ICT and disability. This is a formative relationship of general knowledge based on knowledge of specific aspects, such as visual or hearing needs, all of which are complementary to each other. Specific knowledge about certain disabilities represents manifestations of such knowledge, i.e., having general knowledge about ICT and disability.




4. Method


4.1. Sample


Data collection was carried out through a self-administered online survey. It was carried out during the months of February and March 2020. The target population was all teachers in the educational field, from the preschool to university level of Spain. The sample collection was completed on 24 March, in the middle of strict confinement due to COVID-19 in Spain. The final sample reached 142 individuals after the relevant data cleaning. Individuals were selected by non-probability snowball sampling from the questionnaire dissemination. Once completed, they were asked to provide contact details of other interested parties or to forward the survey to others. There was no sampling frame or sampling list, given the size of the population to be analyzed from the entire teaching population. Therefore, the teachers who participated freely and the refusal rate of the questionnaire are not available. The error under the assumptions of infinite sample simple random sampling (p = q = 0.5; z2 = 1.96) was 5.9%. Therefore, the margin of error is small, and the representativeness of the sample is confirmed.



To reduce the dropout rate, information was inserted about the purpose of the research, the university and the researchers were identified, it was stated that there were no right or wrong answers, only the opinion and experience of the respondents, and the anonymity of the individuals was assured, as well as the protection of data and the non-use of the data for other purposes.



Responses that took less than 4 min to complete (average time was 8 min) were eliminated. Likewise, answers in which patterns of response were found through the Mahalanobis method of calculating distances and with the same response in all questions were eliminated.



Finally, 72.5% of the sample was made up of women and 52.1% had less than 10 years of teaching experience; 33.1% used more than 50% of their time in the classroom for technology; and 35.9% taught at the primary level, compared to 12% in vocational training and 19.7% at the university level. Younger teachers accounted for 37.5% of the sample (under 36 years of age), while those over 45 years of age represented 29.6% of the sample. Most of the sample came from the southern Spanish region of Andalusia (59.5%). Table 1 shows the characteristics of the sample.




4.2. Questionnaire and Measurement


An online questionnaire consisting of three main parts was administered through a Google Forms application: (1) use, motivations, and opinion about ICT and disability; (2) knowledge about ICT and different disabilities; (3) socio-demographic characteristics of the respondents (age, gender, stage at which they teach, years of experience, etc.).



To measure knowledge of ICT and disability, an adapted version of the scale proposed by Cabero, Fernández, and Córdoba [34] was applied. This instrument by Cabero et al. [34] is the only attempt to develop a specific diagnostic instrument on ICT and disability. This work presents an important novelty and advancement with respect to such an instrument: it is applied to teachers, instead of teachers in their initial training, and its validity and reliability were tested. In addition, a shortened version is proposed. The items were selected using the Delphi method, whereby, in two waves, they were assessed by three university professors of education. After the first rating, each expert had access to the average score of each item (on a scale from 0 = not at all important to 10 = very important) before proceeding to the second voting. The items with the highest mean importance score and the lowest standard deviation were selected. Finally, the questionnaire consisted of 30 items (see Appendix A) divided into the six dimensions of the original scale by Cabero et al. [34], composed of 65 items. All statements were rated according to a five-point Likert scale, with 1 = strongly disagree and 5 = strongly agree.



Regarding the questions referring to motivation when choosing ICT, these were measured through a Likert metric question, for which the respondent indicated from 0 (not at all) to very much (10). Finally, regarding the percentage of time spent using ICT in the classroom, this was a ratio metric scale where the percentage spent by the respondent was indicated.




4.3. Data Analysis


To analyze the data obtained from the survey and assess the relationship between the constructs, structural equation modelling with PLS (partial least squares) using Smart PLS 3 software was used to test the validity and reliability of the models. PLS has begun to be used as a technique in the field of education, as demonstrated in the study by Ghasemy et al. [52].



Compared to other covariance-based tools (CBM), such as Lisrel or Amos, PLS is a powerful analysis method that has recently been developed as an alternative to these methods [53,54]. The objective of PLS is to estimate dependent variables, maximizing their explained variance. In our case, bootstrapping was performed with 5000 subsamples for both the global model estimation and for each of the different subsamples of the multigroup analysis. The multigroup analysis dealt with the comparison between those who taught as teachers (primary and early childhood) and the rest of teachers at higher levels (secondary, vocational training, and university).



The confirmatory factor analysis of the reduced scale proposed by Cabero et al. [34] was carried out through the procedure admitted by PLS: checking the validity and reliability of the constructs through a second-order confirmatory model, formed by all of the items that make up the dimensional scale proposed to measure the specific aspects of ICT and disability.





5. Results


Before testing the proposed model, the means of the factors for which respondents claimed to have greater knowledge were reviewed. Respondents had the least knowledge about web accessibility (M = 1.91), while the most knowledge was about hearing impairment (M = 2.21). Thus, no knowledge about specific disability exceeded the midpoint of the scale from 1 to 5. On the other hand, motivation among the sample was high (M = 7.78 out of 10), and the use of technology in class on average was 40%.



Secondly, concerning the measurement model of the proposed model, Table 2 shows the psychometric properties of the scales. Four items were eliminated, as they did not present adequate psychometric properties, which can be found in Annex 1 (VISUAL1, AUDITIVE2, AUDITIVE5, and MOTOR5). All loadings were significant both in the overall model and in the two subgroups according to teaching stage (p < 0.01), and were higher than 0.7 [55]. Cronbach’s alpha, composite reliability (CR), and average variance extracted (AVE) values were above acceptable cutoff levels (0.7, 0.8, and 0.5, respectively) [56,57]. It can therefore be concluded that the scales used have good psychometric properties in all cases.



On the other hand, discriminant validity was tested by applying the procedure proposed by Fornell and Lacker [53], whereby the square root of the variances extracted must be greater than the correlations between the constructs. Table 3 shows the results achieved for the overall model. It is important to note that, being a confirmatory factor model with respect to general knowledge, it was corroborated that the correlation was equal or higher for the relationship between the second-order construct and each of the specific disability dimensions. In the different groups according to teaching stage, the values were practically similar and valid in all cases.



Finally, the model fit provided by the PLS standardized root mean square residual (SRMR) was 0.02. A value below or equal to 0.08 is adequate for PLS path models in strict criteria [58] and below 0.10 in more flexible criteria [59].



The results show (see Table 4) that, referring to the total sample of teachers from the different educational stages, knowledge about disability and ICT was composed of five specific dimensions about disability: motor, cognitive, hearing, visual, and web accessibility (p < 0.01 in all relationships). Therefore, increasing knowledge about any specific aspect reciprocally enhances teachers’ capacity and ability by increasing their knowledge.



Secondly, knowledge about ICT and disability had a positive impact and effect on both the increased use of technology as a teaching resource and on the teacher’s own motivation. Therefore, both hypothesis 2 (β = 0.167; p = 0.01) and hypothesis 3 (β = 0.163; p = 0.04) were confirmed. Finally, according to what was hypothesized in H4 (β = 0.574, p = 0.00), the increased use of technology as a resource had a positive effect on teachers’ motivation to be trained on the technological needs of people with disabilities and general accessibility. A positive virtuous circle occurred, where improved ICT skills increased teacher satisfaction and motivation.



Next, the multi-group analysis (which also supports the measurement model) was carried out in order to discern whether there were differences according to the stage in which the teacher worked, i.e., whether he/she was a teacher or a teacher of higher levels (see Table 5).



The results obtained show that there were no significant differences in the relationships of the conceptual model between teachers at the different stages (significance level at 10%).



However, a relevant aspect of the results was that the relationships between ICT knowledge and disability did not have a significant effect on either motivation (Hypothesis 2 of the conceptual model proposed) or the use of this resource in the classroom (Hypothesis 3). Therefore, teachers were less motivated and used it less, although they had more knowledge about disability in general. Hypothesis 5 on the mediation of the teacher’s educational stage was therefore partially confirmed, as it was not significant in all relationships. Three of the hypotheses raised and discussed in this section were confirmed. The main result, therefore, was that the model was not confirmed among the population of early childhood teachers.




6. Discussion


The implementation of ICT in the classroom has meant a before and after in educational processes. This is reflected, even more so, in the health situation of COVID-19, as the use of ICT has been fundamental to carry out teaching at different educational levels. Despite its benefits, the evolution of ICT development in education has been slow and laborious [60]. As Ali [56] mentions in his research, the level of satisfaction with the use of ICT is high. Their implementation encourages active learning and aids problem solving. All of this opens possible avenues for further research [16].



The results obtained in this research allow inferences to be drawn about the use of ICT in the classroom at different educational stages, i.e., its implementation is enriched from the basic stages, such as early childhood and primary education, to the university stage. This enrichment has been demonstrated in this work in the positive effect of ICT on motivation, as well as the importance of knowledge in adequately attending to students with disabilities.



In our results, the stage where these tools are most used is in higher educational stages. Research by Fernández-Batanero, Graván, and Rojas [28], Konstantinos, Andreas, and Karakiza [61,62], and Ramírez-Rueda et al. [63] corroborate the results obtained and add that their use is reinforced by teacher training in ICT, their motivation, and their predisposition to learn. Likewise, our study indicates that the infant and primary education stages are stages where the use of ICT is more limited, either due to the interpersonal skills of the teachers themselves [64,65] or due to their interest and motivation towards ICT [66,67].



In the case of university higher education, the results of Nae’s research [60] point to aspects such as deficits in technological knowledge, lack of institutional support, lack of awareness of the educational outcomes promoted using ICT, and the very traditional nature and pedagogy of the university institution itself, which may explain the disinterest and apathy of its implementation in the Japanese higher education system. However, some research, such as that of Ali [61], points to a change in perspective, and reveals that more universities are implementing online learning and, therefore, the use of ICT. In this sense, they point out that the factors that affect ICT learning are resources, training, security, accessibility, and motivation. In short, we can say that, for ICT to be implemented in higher education in an optimal way, the training and motivation of teachers is fundamental, something that corroborates the results found in this work. This is reaffirmed by Yuen and Ma [68] when they pointed out that, to implement ICT in the learning process, teachers need to gain confidence in ICT.



If we focus on the early childhood stage, the controversy about the appropriateness of children’s exposure to ICT is still present. The results of Kim’s research [69] show that the implementation of online learning has meant that early childhood teachers have had to reflect on how to optimize the teaching and learning process with these tools. The demands of our century mean that children must acquire ICT competences, therefore, teachers must implement these issues in their teaching development [70,71,72].



One of the reasons that may explain the deficits of early childhood teachers in the use of ICT may be a gap in their training in relation to the level of digital competence that currently prevails [73]. Another reason that strengthens and justifies these results is the importance of manipulative aspects at this stage, as well as the rise of alternative pedagogies characterized using natural and simple elements present in the child’s immediate environment, as is the case of the Montessori method or didactic strategies, such as manipulative mathematics, among others. These educational trends mean that the use of ICT in the infant stage is scarce in comparison with other educational stages. This issue coincides with Kim [64] when he points out that the development of ICT in early childhood implies the implementation of methodological strategies that are not very appropriate for the demands and needs of children of this age. This may explain the result found in our model that a greater knowledge of ICT does not increase motivation and use among teachers. However, there are ICT resources that can be useful for this educational stage if teachers use them appropriately.



To combat this issue, Mama and Hennessy [74] and Somekh [75] propose the development of novel and attractive training actions that increase motivation and use of ICT. Such training actions for early childhood teachers have not addressed how to develop the online teaching process, but the reality of COVID-19 makes this issue a training priority, so that training programs need to address ICT competence in more depth [69].



Another fact to be highlighted in our research is that teachers in the infant and primary education stages have more knowledge about disability. We understand that this is because they have more solid training in pedagogy and didactics in relation to educational attention to the diversity present, in this case, in people with disabilities. This lack of training in our findings is based on the OMS (World Health Organization) [76], which considers the need to improve and train teachers at all educational stages to address the curricular barriers that exist for people with disabilities. In this sense, to combat the results of our research, Guasch and Hernández [77] point out the need to provide our teachers with more innovative training and perspective based on the principles of universal design for all people, which implies, among other things, changes in didactics to make the teaching and learning processes accessible.



Another interesting fact is that most of the teachers who use ICT in their classrooms have less than 10 years of professional experience. Based on the research of Escudero, Martínez-Domínguez, and Nieto [78], continuous teacher training is a key factor for the integration of ICT in the classroom. Professional development programs need to be connected to the socio-educational reality, and there needs to be a connection between theory and practice. To these factors, we can add those pointed out by Vrasidas [79], who points to difficulties in the availability to organize classes and an inadequate curriculum as a barrier to the implementation of ICT despite the school having adequate ICT resources.



On the other hand, our study shows that there is less knowledge about web accessibility, but more knowledge about hearing impairment. These results are like those found in other previous studies, such as those of Fernández-Batanero et al. [80].



The results obtained allow us to infer that the introduction of ICT resources, as well as the teaching methods and strategies associated with them, do not displace traditional resources, but lead to hybrid or mixed models, in which both types of resources coexist. In this sense, teachers’ engagement with ICT is related to recognizing the importance of education and relying on the virtues of technology [16].



There is no doubt that the use of ICT in educational processes is appropriate and relevant; it makes learning more agile and easier, and, above all, functions as a complement to constructivist learning, especially when it comes to students with learning difficulties. However, it is important to bear in mind their limits when they generate a negative result or when they do not contribute to eliminating the different types of barriers faced by these students [10]. In this regard, we must keep in mind that it takes commitment and sacrifice to make ICT accessible to persons with disabilities. According to Hattangdi and Ghosh [5], the success of ICT development depends on many issues, including training, but training should be directed towards pedagogical rather than technical issues.



In short, if we want to achieve sustainable education, we must consider all people, including people with disabilities, who have traditionally been excluded from education. For this reason, teachers must be aware of the use of ICT and take advantage of it as an appropriate resource for the educational and social inclusion of people with disabilities.




7. Conclusions


This work presents an important novelty in using ICT for the educational inclusion of people with disabilities. The originality of this topic advances as this research develops, observing the deficits present in the literature on the approach to this topic, and how we can continue to advance in this direction. The study also represents an important advance at the methodological level, as it offers for the first time the complete validation of a scale of ICT knowledge at all educational stages and confirms a background model of ICT use and motivation among the teaching staff. An important new development is the validation of an ICT knowledge scale. In addition, the model presents as main findings:




	
ICT and disability knowledge are shaped by five dimensions: knowledge about motor, hearing, cognitive, visual, and accessibility needs



	
Knowledge about ICT increases teacher motivation



	
Knowledge about ICT has a positive effect on the use of technologies in the classroom



	
The use of ICT increases teacher motivation








ICT is a medium for learning. Both teachers and students, as well as any professional in the field of education, use it as a medium for the teaching and learning process. As it is such an effective tool, it can be used at different educational stages. In short, we estimate cause and effect relationships, i.e., that ICT knowledge is a cause and has a positive effect on teacher motivation and the use of ICT and the mediating character of the educational stage.



In conclusion, the “big ideas” that resulted from this research are related to: (a) identifying the educational stages where the use of ICT as an educational tool for the inclusion of people with disabilities is present; (b) knowing the barriers and limitations that teachers of the different educational stages have for the use of ICT in their classrooms; (c) knowing the level of motivation of teachers in reference to ICT; and (d) presenting the deficits in knowledge and training present in teachers in terms of educational attention to students with disabilities.



Along these lines, we can affirm that the use of ICT in the classroom improves the teaching and learning process, in turn promoting the inclusion of all pupils. All of this could be improved with greater teacher training in relation to ICT knowledge and its applicability at the different educational stages. However, this would be possible by improving training plans, both at the initial level (university) and at the continuous level (in-service training).




8. Limitations of This Study


This is a causal study in the Spanish educational context. In our case, we have carried out structural equation modelling through PLS (partial least squares). Structural equation modelling (SEM) is a multivariate statistical technique for testing and estimating causal relationships from statistical data and qualitative assumptions about causality. This research is supported by international research on what teacher training should be like in relation to ICT, and its promotion to improve learning for people with disabilities. There are limitations about the bibliography on our subject: teacher training and motivation of students with disabilities in the use of ICT in the different educational stages require further study. Likewise, these shortcomings are reflected in the scarcity of works that address issues such as accessibility and disability as a barrier to the implementation of ICT and a key element for generating equity in educational processes and guaranteeing educational inclusion.



For this reason, it would be advisable to continue researching this subject at different educational levels, delving deeper into different aspects and competences to find out more specifically how teachers are trained in this regard. Likewise, we consider it interesting to carry out a comparative study at the European level that will lead us to obtain data not only in relation to the differences, but also in terms of cases of good practice that will serve as a horizon for their implementation in our country.



At the methodological level, the measurement of motivation was performed by means of a single item and the invalidation of four measurement scale indicators. On the other hand, no information is available for those who refused to participate in the research.



Finally, about the practical implications derived from the study, it is worth highlighting the need to include a universal design for learning and training in curriculum design for all people in university curricula, as well as in the pedagogical training offered for didactic training aimed at teachers in higher and university stages. The transfer of our findings to the reality of education provides educational managers with evidence to support and reinforce the right to inclusive education for all students through useful educational policies that guarantee this right.
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Table A1. Items of the scales used.






Table A1. Items of the scales used.





	
Knowledge of ICT in visual impairment




	
VISUAL1

	
I recognise different computer programmes specifically produced for the visually impaired.




	
VISUAL2

	
I can identify the subjects for which Perkins machines can be useful.




	
VISUAL3

	
I know how to create a written document in a word processor and eliminate the aspects that may make it difficult for visually impaired people to use it.




	
VISUAL4

	
In general, I am aware of the possibilities offered by ICT for visually impaired people.




	
VISUAL5

	
I am able to make ICT-supported curricular adaptations for visually impaired people.




	
Knowledge of ICT for hearing impairment




	
AUDITIVE1

	
I am able to make ICT-supported curricular adaptations for hearing impaired learners.




	
AUDITIVE2

	
I know how sign language works




	
AUDITIVE3

	
In general, I am familiar with the possibilities offered by ICT for hearing impaired learners.




	
AUDITIVE4

	
I am able to apply ICT-supported teaching strategies to facilitate the integration of hearing impaired learners.




	
AUDITIVE5

	
I am able to point out different websites where a teacher can find educational resources for hearing impaired people.




	
Knowledge about ICT in cognitive disability




	
COGNITIVE1

	
I am able to apply ICT-supported teaching strategies to facilitate the inclusion of learners with cognitive disabilities.




	
COGNITIVE2

	
In general, I am aware of the possibilities that ICT offers to subjects with cognitive disabilities.




	
COGNITIVE3

	
I can cite some educational programmes used for cognitive rehabilitation.




	
COGNITIVE4

	
I am able to make ICT-supported curricular adaptations for subjects with cognitive disabilities




	
COGNITIVE5

	
I am able to describe the main limitations that multimedia materials may contain for use with people with cognitive disabilities.




	
Knowledge about ICT in motor disability




	
MOTOR1

	
I am familiar with different types of keyboards for people with different types of mobility limitations.




	
MOTOR2

	
I am generally aware of the possibilities offered by ICT for people with motor disabilities.




	
MOTOR3

	
I am familiar with specific software for people with motor disabilities.




	
MOTOR4

	
I am able to apply ICT-supported teaching strategies to facilitate the inclusion of learners with motor impairments.




	
MOTOR5

	
I am able to make ICT-supported curricular adaptations for people with motor impairments.




	
Knowledge about ICT in web accessibility




	
WEB ACCESS1

	
I know what accessibility testing is for web sites




	
WEB ACCESS2

	
I am able to create web pages with high accessibility parameters.




	
WEB ACCESS3

	
I can point out different national and international institutions that are involved in the study and research of website accessibility.




	
WEB ACCESS4

	
I am able to explain the principles that the Design for All Centre recommends to follow in order to achieve websites that serve to achieve “design for all”.




	
WEB ACCESS5

	
I am able to cite different accessibility tests.











References


	



Kumar, R. Convergence of ICT and Education. World Acad. Sci. Eng. Technol. 2008, 40, 556–559. [Google Scholar]

	



Jude, W.I.; Dankaro, J.T. ICT resource utilization, availability and accessibility by teacher educators for instructional development in College of Education Katsina-Ala. New Media Mass Commun. 2012, 3, 1–6. [Google Scholar]

	



Comi, S.L.; Argentin, G.; Gui, M.; Origo, F.; Pagani, L. Is it the way they use it? Teachers, ICT and student achievement. Econ. Educ. Rev. 2017, 56, 24–39. [Google Scholar] [CrossRef]

	



Falck, O.; Mang, C.; Woessmann, L. Virtually no effect? Different uses of classroom computers and their effect on student achievement. Oxf. Bull. Econ. Stat. 2018, 80, 1–38. [Google Scholar] [CrossRef]

	



Hattangdi, A.; Ghosh, A. Enhancing the quality and accessibility of higher education through the use of Information and Communication Technologies. In Proceedings of the International Conference on Emergent Missions, Resources, and the Geographic Locus in Strategy as a Part of the 11th Annual Convention of the Strategic Management Forum (SMF), Kanpur, India, 8 May 2008; Volume 2011, pp. 1–4. [Google Scholar]

	



Huawei: Accelerating SDGs through ICT. ICT Sustainable Development Goals. Available online: https://www.huawei.com/en/sustainability/sdg (accessed on 15 January 2021).

	



Chauhan, S. A meta-analysis of the impact of technology on learning effectiveness of elementary students. Comput. Educ. 2017, 105, 14–30. [Google Scholar] [CrossRef]

	



Grzona, M.A. Educational accessibility in inclusive classrooms: A didactic view. Res. Postgrad. 2014, 29, 137–149. [Google Scholar]

	



Corredor, O.L.L.; Calderón, D.I.; García-Martínez, Á.; Reis, M. Didactics and teaching with accessibility and affectivity in higher education. In Proceedings of the 7th International Conference on Software Development and Technologies for Enhancing Accessibility and Fighting Info-Exclusion, Vila Real, Portugal, 1 December 2016; pp. 99–104. [Google Scholar]

	



Oreshkina, O.; Gurov, A. Solving the problem of limited content accessibility in natural science disciplines for students with hearing impairments in technical university. In Proceedings of the 2019 IEEE Global Engineering Education Conference (EDUCON), Dubai, United Arab Emirates, 9–11 April 2019; pp. 345–351. [Google Scholar]

	



Toledo, P.; Llorente, M.C. Initial Teacher Training in the Use of Information and Communications Technology (ICT) for Education of the Sisabled. Digit. Educ. Rev. 2016, 30, 135–146. [Google Scholar]

	



Guenaga, M.L.; Barbier, A.; Eguíluz, A. Accessibility and information and communication technologies. Trans. J. Transl. Stud. 2017, 155–169. [Google Scholar] [CrossRef]

	



Cohen, J.; Kupferschmidt, K. Strategies shift as coronavirus pandemic looms. Science 2020, 367, 962–963. [Google Scholar] [CrossRef]

	



Tiejun, Z. Implementation status and development thinking on “cloud national examination” in china under the situation of “Online Anti-COVID-19 Epidemic”. Technol. Forecast. Soc. Chang. 2021, 162, 120322. [Google Scholar] [CrossRef]

	



Chang, T.Y.; Hong, G.; Paganelli, C.; Phantumvanit, P.; Chang, W.J.; Shieh, Y.S.; Hsu, M.L. Innovation of dental education during COVID-19 pandemic. J. Dent. Sci. 2020, 16, 15–20. [Google Scholar] [CrossRef] [PubMed]

	



Ojuope, I.K.; Adetunmbi, A.O.; Oyinloye, O.E. Awakening for 21st Century Challenges and Opportunities with the use of ICT Based Virtual Assistive Technology to Teach Early Childhood Education of Children with Learning Challenges in Pandemic Challenged Society. Afr. Sch. Publ. Res. Int. 2020, 19, 143–154. [Google Scholar]

	



Dujaili, J.A.; Blebil, A.Q.; Mohammed, A.H. Approach to teaching and learning during COVID-19 global pandemic: Innovation in curriculum development. Pharm. Educ. 2020, 84, 41–42. [Google Scholar] [CrossRef]

	



What’s the Difference between Online Learning and Distance Learning? Available online: https://www.aeseducation.com/blog/online-learning-vs-distance-learning (accessed on 20 February 2021).

	



Bataineh, K.B.; Atoum, M.S.; Alsmadi, L.A.; Shikhali, M. A Silver Lining of Coronavirus: Jordanian Universities Turn to Distance Education. Int. J. Inf. Commun. Technol. Educ. 2021, 17, 1–11. [Google Scholar] [CrossRef]

	



Schildkamp, K.; Wopereis, I.; Kat-De Jong, M.; Peet, A.; Hoetjes, I. Building blocks of instructor professional development for innovative ICT use during a pandemic. J. Prof. Cap. Community 2020, 5, 281–293. [Google Scholar] [CrossRef]

	



Usmani, R.S.A.; Saeed, A.; Tayyab, M. Role of ICT for Community in Education During COVID-19. In ICT Solutions for Improving Smart Communities in Asia; IGI Global: Hershey, PA, USA, 1 February 2021; pp. 125–150. [Google Scholar]

	



Albashtawi, A.; Al Bataineh, K. The Effectiveness of Google Classroom Among EFL Students in Jordan: An Innovative Teaching and Learning Online Platform. Int. J. Emerg. Technol. Learn. 2020, 15, 78–88. [Google Scholar] [CrossRef]

	



Arcangeli, L.; Bacherini, A.; Gaggioli, C.; Sannipoli, M.; Balboni, G. Attitudes of Mainstream and Special-Education Teachers toward Intellectual Disability in Italy: The Relevance of Being Teachers. Int. J. Environ. Res. Public Health 2020, 17, 7325. [Google Scholar] [CrossRef]

	



Vicente, E.; Mumbardó-Adam, C.; Guillén, V.M.; Coma-Roselló, T.; Bravo-Álvarez, M.-Á.; Sánchez, S. Self-Determination in People with Intellectual Disability: The Mediating Role of Opportunities. Int. J. Environ. Res. Public Health 2020, 17, 6201. [Google Scholar] [CrossRef]

	



Khetarpal, A. Information and communication technology (ICT) and disability. Rev. Mark. Integr. 2014, 6, 96–113. [Google Scholar] [CrossRef]

	



Bocconi, S.; Ott, M. ICT and universal access to education: Towards a culture of accessibility. In World Summit on Knowledge Society; Springer: Berlin/Heidelberg, Germany, 2011; pp. 330–337. [Google Scholar]

	



Fernández-Batanero, J.M.; Cabero, J.; López, E. Knowledge and degree of training of primary education teachers in relation to ICT taught to students with disabilities. Br. J. Educ. Technol. 2019, 50, 1961–1978. [Google Scholar] [CrossRef]

	



Fernández-Batanero, J.M.; Graván, P.R.; Rojas, C.S. Are primary education teachers from Catalonia (Spain) trained on the ICT and disability? Digit. Educ. Rev. 2020, 37, 288–303. [Google Scholar] [CrossRef]

	



Medina-García, M.; García-Vita, M.M.; Higueras-Rodríguez, L. La formación del profesorado universitario en discapacidad y atención a la diversidad. In Proceedings of the CUICIID 2020, Congreso Universitario Internacional Sobre Contenidos, Investigación, Innovación y Docencia, Barcelona, Spain, 7 October 2020. [Google Scholar]

	



UNESCO. Guidelines for Inclusion: Ensuring access to Education for All 2005. Available online: http://unesdoc.unesco.org/images/0014/001402/140224e.pdf (accessed on 16 February 2021).

	



Medina-García, M. La Educación Inclusiva Como Mecanismo de Garantía de la Igualdad de Oportunidades y no Discriminación de las Personas con Discapacidad. Una Propuesta de Estrategias Pedagógicas Inclusivas; Ediciones Cinca: Madrid, Spain, 2017; pp. 1–308. [Google Scholar]

	



Ott, M. School of the future: E-tools and new pedagogies to build up an inclusive learning community. In Technology Enhanced Learning for People with Disabilities: Approaches and Applications; IGI Global: Hershey, PA, USA, 1 February 2011; pp. 105–120. [Google Scholar]

	



Mishra, M.P.; Sharma, V.K.; Tripathi, R.C. ICT as a Tool for Teaching and Learning in Respect of Learner with Disability. In Proceedings of the Pan-Commonwealth Forum 6 (PCF6), Kerala, India, 24 November 2010; Available online: http://oasis.col.org/handle/11599/2165 (accessed on 20 June 2021).

	



Cabero-Almenara, J.; Fernández-Batanero, J.M.; Córdoba-Pérez, M. Conocimiento de las TIC aplicadas a las personas con discapacidades. Construcción de un instrumento de diagnóstico. Magis: Rev. Int. De Investig. En Educ. 2016, 8, 157–176. [Google Scholar] [CrossRef]

	



Adam, T.; Tatnall, A. Using ICT to improve the education of students with learning disabilities. In IFIP World Computer Congress, TC 3; Springer: Boston, MA, USA, 2008; pp. 63–70. [Google Scholar]

	



Uluyol, Ç.; Şahin, S. Elementary school teachers’ ICT use in the classroom and their motivators for using ICT. Br. J. Educ. Technol. 2016, 47, 65–75. [Google Scholar] [CrossRef]

	



Woodrow, J. Locus of Control and student teacher computer attitudes. Comput. Educ. 1990, 14, 421–432. [Google Scholar] [CrossRef]

	



Sang, G.; Valcke, M.; Van Braak, J.; Tondeur, J.; Zhu, C. Predicting ICT integration into classroom teaching in Chinese primary schools: Exploring the complex interplay of teacher-related variables. J. Comput. Assist. Learn. 2011, 27, 160–172. [Google Scholar] [CrossRef]

	



Bliss, J.; Chandra, P.A.J.; Cox, M.J. The Introduction of Computers into a School. Advances in Computer Assisted Learning; Pergamon Press: Oxford, UK, 1986; pp. 1–256. [Google Scholar]

	



Cox, M.J.; Rhodes, V.; Hall, J. The use of Computer Assisted Learning in primary schools: Some factors affecting the uptake. Comput. Educ. 1988, 12, 173–178. [Google Scholar] [CrossRef]

	



Mahdum, M.; Hadriana, H.; Safriyanti, M. Exploring teacher perceptions and motivations to ict use in learning activities in Indonesia. J. Inf. Technol. Educ. 2019, 18, 293–317. [Google Scholar] [CrossRef]

	



Cox, M.; Cox, K.; Preston, C. What motivates teachers to use ICT? In Proceedings of the British Educational Research Association Annual Conference, Brighton, UK, 2 September 2000. [Google Scholar]

	



Bhattacharjee, B.; Deb, K. Role of ICT in 21st century’s teacher education. Int. J. Educ. Inf. Stud. 2016, 6, 1–6. [Google Scholar]

	



Wikan, G.; Molster, T. Norwegian secondary school teachers and ICT. Eur. J. Teach. Educ. 2011, 34, 209–218. [Google Scholar] [CrossRef]

	



Salehi, H.; Salehi, Z. Challenges for using ICT in education: Teachers’ insights. Int. J. E-Educ. E-Bus. E-Manag. E-Learn. 2012, 2, 40. [Google Scholar]

	



Tømte, C.E. Educating Teachers for the New Millennium?-Teacher training, ICT and digital competence. Nord. J. Digit. Lit. 2013, 10, 138–154. [Google Scholar] [CrossRef]

	



Melo, E.; Llopis, J.; Gascó, J.; González, R. Integration of ICT into the higher education process: The case of Colombia. J. Small Bus. Strategy 2020, 30, 58–67. [Google Scholar]

	



Hong, K.S.; Songan, P. ICT in the changing landscape of higher education in Southeast Asia. Australas. J. Educ. Technol. 2011, 27, 1276–1290. [Google Scholar] [CrossRef]

	



Muñoz-Repiso, A.G.V.; Tejedor, F.J.T. The incorporation of ICT in higher education. The contribution of ROC curves in the graphic visualization of differences in the analysis of the variables. Br. J. Educ. Technol. 2012, 43, 901–919. [Google Scholar] [CrossRef]

	



Abou El-Seoud, M.; Taj-Eddin, I.; Seddiek, N.; El-Khouly, M.; Nosseir, A. E-learning and students’ motivation: A research study on the effect of e-learning on higher education. Int. J. Emerg. Technol. Learn. 2014, 9, 20–26. [Google Scholar] [CrossRef]

	



Jaffer, S.; Ng’ambi, D.; Czerniewicz, L. The role of ICTs in higher education in South Africa: One strategy for addressing teaching and learning challenges. Int. J. Educ. Dev. Using ICT 2007, 3, 131–142. [Google Scholar]

	



Ghasemy, M.; Teeroovengadum, V.; Becker, J.M.; Ringle, C.M. This fast car can move faster: A review of PLS-SEM application in higher education research. High. Educ. 2020, 80, 1121–1152. [Google Scholar] [CrossRef]

	



Lohmöller, J.B. Predictive vs. structural modeling: Pls vs. ml. In Latent Variable Path Modeling with Partial Least Squares; Physica: Heidelberg, Germany, 1989; pp. 199–226. [Google Scholar]

	



Chin, W.W. Issues and opinion on structural equation modelling. Mis Q. 1998, 22, 8–15. [Google Scholar]

	



Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E.; Tatham, R. Multivariate Data Analysis; Pearson: London, UK, 2010; pp. 1–300. [Google Scholar]

	



Hair, J.F.; Anderson, R.E.; Tatham, R.L.; Black, W.C. Multivariate Data Analysis with Readings; Prentice Hall: Englewood Cliffs, NJ, USA, 1995. [Google Scholar]

	



Henseler, J.; Hubona, G.; Ray, P.A. Using PLS path modeling in new technology research: Updated guidelines. Ind. Manag. Data Syst. 2016, 116, 2–20. [Google Scholar] [CrossRef]

	



Fornell, C.; Lacker, D.F. Evaluation structural equation models with unobserved variables and measurement error. J. Mark. Res. 1981, 18, 39–50. [Google Scholar] [CrossRef]

	



Ringle, C.M.; Sarstedt, M.; Straub, D.W. A Critical Look at the Use of PLS-SEM. Mis Q. 2012, 36, 3–14. [Google Scholar] [CrossRef]

	



Nae, N. Online Learning During The Pandemic: Where Does Japan Stand. Euromentor J. 2020, 11, 1–8. [Google Scholar]

	



Ali, W. Online and remote learning in higher education institutes: A necessity in light of COVID-19 pandemic. High. Educ. Stud. 2020, 10, 16–25. [Google Scholar] [CrossRef]

	



Konstantinos, T.; Andreas, A.; Karakiza, T. Views of ICT Teachers about the Introduction of ICT in Primary Education in Greece. Turk. Online J. Educ. Technol.-Tojet 2013, 12, 200–209. [Google Scholar]

	



Ramírez-Rueda, M.; Cózar-Gutiérrez, R.; Colmenero, M.J.R.; González-Calero, J.A. Towards a coordinated vision of ICT in education: A comparative analysis of Preschool and Primary Education teachers’ and parents’ perceptions. Teach. Teach. Educ. 2021, 100, 103300. [Google Scholar] [CrossRef]

	



Chen, F.; Gorbunova, N.V.; Masalimova, A.R.; Bírová, J. Formation of ICT-competence of future university school teachers. Eurasia J. Math. Sci. Technol. Educ. 2017, 13, 4765–4777. [Google Scholar] [CrossRef]

	



Vázquez-Cano, E.; León Urrutia, M.; Parra-González, M.E.; López Meneses, E. Analysis of interpersonal competences in the use of ICT in the Spanish University Context. Sustainability 2020, 12, 476. [Google Scholar] [CrossRef]

	



Salinas, J. Teaching innovation and the use of ICT in university education. Rusc. Univ. Knowl. Soc. J. 2004, 1, 1–16. [Google Scholar] [CrossRef]

	



Uralova, D. The Use of ICT in Preschool Education While Teaching English Language. Tje-Temat. J. Educ. 2021, 5, 1–7. [Google Scholar] [CrossRef]

	



Yuen, A.; Ma, W. Gender differences in teacher computer acceptance. J. Technol. Teach. Educ. 2002, 10, 365–382. [Google Scholar]

	



Kim, J. Learning and teaching online during COVID-19: Experiences of student teachers in an early childhood education practicum. Int. J. Early Child. 2020, 52, 145–158. [Google Scholar] [CrossRef]

	



Edwards, S.; Mantilla, A.; Henderson, M.; Nolan, A.; Skouteris, H.; Plowman, L. Teacher practices for building young children’s concepts of the internet through play-based learning. Educ. Pract. Theory 2018, 40, 29–50. [Google Scholar] [CrossRef]

	



Manches, A.; Plowman, L. Computing education in children’s early years: A call for debate. Br. J. Educ. Technol. 2017, 48, 191–201. [Google Scholar] [CrossRef]

	



McPake, J.; Plowman, L.; Stephen, C. Preschool children creating and communicating with digital technologies in the home. Br. J. Educ. Technol. 2013, 44, 421–431. [Google Scholar] [CrossRef]

	



Kalogiannakis, P. Training with ICT for ICT from the trainee’s perspective. A local ICT teacher training experience. Educ. Inf. Technol. 2010, 15, 3–17. [Google Scholar] [CrossRef]

	



Mama, M.; Hennessy, S. Developing a typology of teacher beliefs and practices concerning classroom use of ICT. Comput. Educ. 2013, 68, 380–387. [Google Scholar] [CrossRef]

	



Somekh, B. Pedagogy and Learning with ICT: Researching the Art of Innovation; Routledge: Londo, UK, 2007. [Google Scholar]

	



World Health Organization (OMS). International Classification of Functioning, Disability and Health (ICF); World Health Organization: Geneva, Switzerland, 2001. [Google Scholar]

	



Guasch, D.; Hernández, J. Observatorio Universidad y discapacidad. In Principios De Igualdad De Oportunidades Y Accesibilidad Universal En Los Planes de Estudios De Los Títulos de Grado De Las Universidades Españolas; Observatorio Universidad y Discapacidad: Barcelona, Spain, 2011. [Google Scholar]

	



Escudero, J.M.; Martínez-Domínguez, B.; Nieto, J.M. Las TIC en la Formación Continua del Profesorado en el Contexto Español: ICT in Continuing Teacher Training in the Spanish Context; Ministerio de Educación: Madrid, Spain, 2018.

	



Vrasidas, C. The rhetoric of reform and teachers use of ICT. Br. J. Educ. Technol. 2015, 46, 370–380. [Google Scholar] [CrossRef]

	



Fernández-Batanero, J.M.; Montenegro-Rueda, M.; Fernández-Cerezo, J.; Tadeu, P. Teacher Training and ICT For Students with Disabilities: A Systematic Review. Rev. Bras. De Educ. Espec. 2020, 26, 711–732. [Google Scholar] [CrossRef]








[image: Ijerph 18 06770 g001 550] 





Figure 1. Proposed conceptual model. 






Figure 1. Proposed conceptual model.
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Table 1. Sample characteristics.






Table 1. Sample characteristics.





	
Variable

	
Description

	
Frequency

	
%






	
Sex

	
Men

	
39

	
27.5




	
Women

	
103

	
72.5




	
Age

	
25–35

	
53

	
37.3




	
36–45

	
47

	
33.1




	
>45

	
42

	
29.6




	
Region

	
Andalusia

	
83

	
58.5




	
Rest of Spain

	
59

	
41.5




	
Stage of teaching

	
Preschool Education

	
19

	
13.4




	
Primary Education

	
51

	
35.9




	
Secondary Education

	
27

	
19.9




	
Professional training

	
17

	
12.0




	
University

	
28

	
19.7




	
Percentage of technology use in the classroom

	
On 0 and 25

	
44

	
31.0




	
26–50

	
50

	
35.2




	
51–70

	
24

	
16.9




	
71–100

	
24

	
16.9




	
Years of teaching experience

	
1–5

	
55

	
38.7




	
6–10

	
19

	
13.4




	
10–15

	
27

	
19.0




	
More than 15

	
41

	
28.9
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Table 2. Reliability and convergent validity of the measures.






Table 2. Reliability and convergent validity of the measures.





	
Variables

	
Average

	
Weight

	
CA

	
Rho_A

	
CR

	
AVE




	
ICT-Visual Knowledge






	
VISUAL1

	
2.16

	
0.852

	
0.896

	
0.863

	
0.927

	
0.762




	
VISUAL3

	
2.25

	
0.837




	
VISUAL4

	
2.39

	
0.904




	
VISUAL5

	
2.20

	
0.898




	
ICT-Auditive knowledge

	

	

	

	

	

	




	
AUDITIVE1

	
2.25

	
0.901

	
0.906

	
0.906

	
0.941

	
0.851




	
AUDITIVE3

	
2.34

	
0.922




	
AUDITIVE4

	
2.30

	
0.928




	
ICT-Cognitive Knowledge

	

	

	

	

	

	




	
COGNITIVE1

	
2.43

	
0.939

	
0.944

	
0.949

	
0.957

	
0.817




	
COGNITIVE2

	
2.46

	
0.940




	
COGNITIVE3

	
2.04

	
0.863




	
COGNITIVE4

	
2.25

	
0.923




	
COGNITIVE5

	
2.21

	
0.853




	
ICT-Motor knowledge

	

	

	

	

	

	




	
MOTOR1

	
2.25

	
0.934

	
0.960

	
0.960

	
0.971

	
0.892




	
MOTOR2

	
2.30

	
0.954




	
MOTOR3

	
2.08

	
0.957




	
MOTOR4

	
2.14

	
0.934




	
Knowledge of web accessibility

	

	

	

	

	

	




	
WEBACCESS1

	
2.11

	
0.858

	
0.928

	
0.930

	
0.946

	
0.777




	
WEBACCESS2

	
1.82

	
0.905




	
WEBACCESS3

	
1.96

	
0.864




	
WEBACCESS4

	
1.84

	
0.861




	
WEBACCESS5

	
1.86

	
0.917




	
Use of technology in class

	

	

	

	

	

	




	
USE1

	
2.20

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000




	
Motivation in ICT use

	

	

	

	

	

	




	
MOTIVATION1

	
7.76

	
1.000

	
1.000

	
1.000

	
1.000

	
1.000
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Table 3. Discriminant validity.






Table 3. Discriminant validity.















	Dimensions
	Web Access
	Auditive
	Cognitive
	Motivation
	Motor
	Use
	Visual





	Web access
	0.881
	
	
	
	
	
	



	Auditive
	0.705
	0.917
	
	
	
	
	



	Cognitive
	0.723
	0.899
	0.904
	
	
	
	



	Motivation
	0.310
	0.243
	0.209
	1.000
	
	
	



	Motor
	0.690
	0.883
	0.872
	0.196
	0.945
	
	



	Use
	0.248
	0.106
	0.117
	0.602
	0.113
	1.000
	



	Visual
	0.677
	0.894
	0.847
	0.247
	0.831
	0.157
	0.873
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Table 4. Estimated model results.






Table 4. Estimated model results.





	N°
	Hypothesis
	Standardized Coefficient
	p-Value
	Hypothesis Result





	WEB Accessibility -> ICT Knowledge
	H1
	0.237
	0.000
	Confirmed



	Auditive -> ICT Knowledge
	H1
	0.167
	0.000
	Confirmed



	Cognitive -> ICT Knowledge
	H1
	0.265
	0.000
	Confirmed



	Visual -> ICT Knowledge
	H1
	0.197
	0.000
	Confirmed



	Motor -> ICT Knowledge
	H1
	0.226
	0.000
	Confirmed



	ICT Knowledge -> Motivation
	H2
	0.167
	0.011
	Confirmed



	ICT Knowledge -> Use of ICT
	H3
	0.163
	0.047
	Confirmed



	Use of ICT -> Motivation
	H4
	0.574
	0.000
	Confirmed
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Table 5. Multi-group analysis.






Table 5. Multi-group analysis.





	
Hypothesis

	
Path Coefficient

	
Difference

	
Path Coefficient

	
Path Coefficient




	
Stage of Teaching

	
Coefficient

	
p-Value

	
p-Value




	
Children’s and Primary Education

	
Higher Education

	

	
Children’s and Primary Education

	
Higher Education






	
WEB Accesability -> ICT Knowledge

	
0.238

	
0.237

	
−0.001

	
0.000

	
0.000




	
Auditive -> ICT Knowledge

	
0.159

	
0.174

	
−0.015

	
0.000

	
0.000




	
Cognitive -> ICT Knowledge

	
0.258

	
0.272

	
−0.014

	
0.000

	
0.000




	
Visual -> ICT Knowledge

	
0.186

	
0.206

	
−0.020

	
0.000

	
0.000




	
Motor -> ICT Knowledge

	
0.225

	
0.228

	
−0.003

	
0.000

	
0.000




	
ICT Knowledge -> Motivation

	
0.122

	
0.215

	
−0.093

	
0.193

	
0.047




	
ICT Knowledge -> Use of ICT
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