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Abstract

:

The rise of digital technologies and their educational applications increasingly require the development of digital skills among university faculty. This study focuses on examining the level of digital competencies of university faculty and identifying their conditioning factors. To achieve this objective, an ex post facto methodological design with surveys is used. A sample of 216 university teachers from different regions of Ecuador was used. The non-parametric Chi-square test was used to validate the hypothesis of independence of the variables. The results obtained show that university faculty have a mostly intermediate level of digital skills, which is independent of gender, but dependent on the generational cohort. In particular, it is found that younger teachers (millennials) have a more advanced level of digital skills, although this relationship is not very strong. On the other hand, we observe the positive influence of the university’s strategic leadership in terms of technological adoption on the development of teachers’ digital skills. Universities with better technological resources and with training plans focused on the pedagogical application of technology have teachers with a more advanced level of digital skills. All of this leads to the recommendation that education policies should prioritise actions that promote the development of digital competencies among university faculty
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1. Introduction


The incessant development of digital infrastructures, together with the universalisation of increasingly faster and more secure network access and interconnection, is favouring the configuration of a global digital ecosystem in which multiple disruptive processes are taking place [1]. This dizzying digitalisation is questioning the traditional forms and balances of economic and social organisation. The education sector is no stranger to this disruptive dynamic. On the contrary, in the last decade the use of digital technology in educational centres has grown exponentially. Recently, the health crisis brought about by COVID-19 has accelerated this process of digital transformation in university education. This new paradigm based on new digital technologies opens up a wide range of opportunities to be explored in the teaching–learning process in higher education [2].



Numerous studies have investigated this phenomenon in the educational context, especially since the approval of the Digital Agenda for Europe within the framework of the Europe 2020 Strategy [3], which prioritises digital literacy and the acquisition of digital skills for the entire population. Particularly noteworthy are the studies that analyse competences in the use of Information and Communication Technologies (ICT) among university students, such as [4,5,6,7,8,9,10,11]. Numerous studies have also been published examining digital skills among university factuly and the factors that influence the pedagogical adoption of ICT [12,13,14,15,16,17]. Others, such as [18], have focused on exploring methods to address “the urgent problems of creating and functioning of virtual societies in universities”.



Numerous studies have also addressed the importance of training in the development of teachers’ digital competencies. Instefjord and Munthe [19] examine in their study the integration of digital competence in Norwegian teacher education curriculum documents and conclude that digital competence is not yet considered as an important component of teachers’ professional competence.



Numerous studies have also addressed the importance of training in the development of teachers’ digital competencies. Instefjord and Munthe [19] examine in their study the integration of digital competence in the curriculum documents for teacher education in Norway and conclude that digital competence is not yet considered as an important component of teachers’ professional competence. Gudmundsdottir and Hatlevik [20] explore the training of newly qualified teachers to use information and communication technologies. In their study, they identify a deficiency of ICT training during teacher education. Fernández-Batanero et al. [21], after a systematic review of the literature on digital competencies and professional development, conclude that most studies reveal insufficient ICT teacher training. In short, most of the published works coincide in pointing out the importance of improving and increasing ICT teacher training as a priority of educational policies. This training must place digital competence as a basic pillar of the pedagogical competencies of university faculty [22].



Concerning the definition of the concept of digital competence in the literature, a large number of approaches can be found. For example, Flores-Lueg et al. [23] consider it to be a type of multidimensional competence that can be defined as the “ability to mobilise those skills and abilities that allow one to search for, critically select, obtain and process relevant information using ICT to transform it into knowledge, while at the same time being able to communicate this information through the use of different technological and digital supports, acting responsibly, respecting socially established norms and taking advantage of these tools to inform, learn, re-solve problems and communicate in different scenarios of interaction”. Ilomäki et al. [24] argue that digital competence is an evolving concept that is conditioned by the “development of digital technology and the political aims and expectations of citizenship in a knowledge society”. These authors define digital competence as the set of skills and knowledge necessary for citizens to participate in and contribute to a digitised knowledge society. Other authors, such as Starkey [25], after a review of the literature on digital competences in teaching, identify three different ways: generic digital competencies, digital teaching competencies and professional digital competencies three different ways. His study develops professional digital competence, which he defines as “the ability of the teacher to work in the context of a digitally infused schooling education system, including teaching, manage the digital learning environment and the professional work of being a teacher.”



At the institutional level, the European Union (EU) has promoted the development of digital competences in various frameworks, including DigCompEdu [26], which aims to capture these educator-specific digital competences. For its part, the European Commission [27] considers digital competence as one of the nine key competences that enable citizens to participate actively in society and defines it as: “the confident, critical and responsible use of and engagement with, digital technologies for learning, at work and for participation in society. It includes information and data literacy, communication and collaboration, media literacy, digital content creation (including programming), safety (including digital well-being and competences related to cybersecurity), intellectual property related questions, problem solving and critical thinking”. Other institutions have also expressed their views on the subject. For UNESCO [28], “it is essential that teachers have the competencies to integrate ICT in their professional practice to ensure the equity and quality of learning”. In this context, UNESCO has developed an ICT Competency Framework for Teachers which covers a wide range of competencies necessary for teachers to integrate ICT in their professional practice. This e-skills framework will be adopted as a reference for this study.



However, despite efforts to promote the integration of ICT in teaching practice, some studies [29] warn that effective technological adoption by teachers is often not achieved. As Santos [30] points out, “this movement is not always technologically aligned with the available infrastructure, as teachers do not always opt for this effective adoption”. Several studies point to a lack of teacher acceptance of integrating technology into teaching. For example, Howard [31] points out that such acceptance is influenced by three factors: “negative affective responses to technology, general risk-aversion in teaching and the perceived value of technology in teaching”. Others, such as Somekh [32], point to technophobia or teacher scepticism as possible causes. For their part, Christensen and Knezek [33] identify three fundamental factors that condition the pedagogical adoption of ICT: i) the willingness (attitude) of teachers, their level of skill (digital competence) and access to technology. In this context, this research focuses on the study of two of these conditioning factors, in particular, the level of digital competence of university faculty and access to technology assessed through the technological endowment of the educational institution and the availability of specific training plans on digital competences.



Based on the review of the research background and the current status of the issue raised, the following research assumptions are made for subsequent contrast:



Hypothesis 1 (H1):

The age and gender of university faculty condition their level of digital competencies.





Hypothesis 2 (H2):

Institutional leadership exercised through technological resources and the offer of specific training programs in the digital field is a conditioning factor in the degree of acquisition of digital competencies by university teachers.





In short, this study aims to characterise the level of digital competences of university faculty and to analyse some of the conditioning factors. In particular, it aims to examine the influence of certain sociodemographic characteristics, such as gender or generational cohort, on the level of digital skills achieved by teachers. In addition, the study aims to identify whether the technological endowment of the educational institution and the type of digital skills training provided predict to some extent a higher or lower level of digital competence of university faculty.



Finally, this research adopts Ecuador as the territorial unit of analysis. Ecuador is still far from reaching average levels of digital connectivity in Latin America and the Caribbean (LAC) and is far from Organisation for Economic Cooperation and Development (OECD) levels. Furthermore, it ranks relatively low among South American countries in terms of the penetration of mobile and Internet services according to data published by the International Telecommunication Union (ITU) [34]. Despite this, the country’s telecommunications sector has considerable potential for development in the coming years. The efforts of the government and operators to develop digital infrastructures are remarkable and so are the public policies adopted to reduce the digital divide [35]. A good example of this is the launch in 2019 of the “Ecuador Digital Strategy”, whose main purpose is to improve the connectivity and digital literacy of the population and the country’s productive sectors [36]. All these characteristics make Ecuador a territorial unit of analysis of great interest. As stated by Melo Fiallos et al. [37], “Ecuador is a country with a growing number of institutions with access to technology and connectivity”. In this context, the creation of digital literacy programmes in education is key. It is not only the provision of digital infrastructure that is fundamental but also the training of teachers and the certification of their digital skills [36].




2. Materials and Methods


A cross-sectional, descriptive and correlational analytical observational study was carried out.



2.1. Sample


The population considered in the study consisted of 20,466 teachers working in public universities and polytechnic schools in Ecuador [38]. Stratified random probability sampling was used to select the sample [39], with a confidence level of 95% and a sampling error of 6.64%, with p and q values of 0.5 and calculated as follows:


  n =   N ·  Z a 2  · p · q    d 2  ·   N − 1   +  Z a 2  · p · q    



(1)




where:



n = sample size;



N = population size;



Z = confidence level;



p = probability of success or expected proportion;



q = probability of failure (1-p);



d = precision (maximum admissible error in terms of proportion).



Thus, the study sample is representative and consists of n=216 university teachers. The characterisation of the sample is shown in the Table 1.




2.2. Variable Selection


The variables selected for this study were: age, gender, technological endowment of the university and type of digital skills training provided by the university (Table 2).



Additionally, the degree of acquisition of digital competences was included in the study. For this purpose, digital competences were selected by adopting the ICT competences framework for teachers proposed by UNESCO (2018) [28]. These competences are listed in Table 3.



Subsequently, the aggregate variable “level of digital competences” (CD) was obtained as the average of all the scores obtained in each of the 18 digital competences that were assessed. This variable takes three possible categories: beginner level, intermediate level and advanced level.




2.3. Data Collection and Processing


An ex post facto survey design was used. The information is collected in a standardised way using a questionnaire that allows the intra-group analysis of the sample. This questionnaire includes, under an organised structure, the different indicators of the variables involved in the survey. The design of the questions in the questionnaire took into consideration their capacity to report reliable and quantifiable responses following the empirical variables for which precise information was to be obtained. The measurement instrument comprised three sections: firstly, the sociodemographic profile, environment and digitisation, digital profile and competences, educational digitisation and teaching practice. Data collection was carried out in the first half of the year 2021.



Finally, the statistical procedure was carried out using SPSS statistical software [40]. To assess the reliability of the instrument used in the study, Cronbach’s ∝ was used [41]. Descriptive statistics using means, standard deviations and ranges were used for the quantitative variable "age", while frequencies and percentages were calculated for the qualitative variables. To test the hypotheses of independence between categorical variables, we used Pearson’s Chi-Square (X2) statistical tests, the calculation of which allows us to observe, with 95% confidence intervals, whether the levels of the qualitative variables influence the levels of the categorical variable analysed, all this for a p-value < 0.05. The null hypothesis to be tested will therefore be the independence (H0=independence) between the factors, the alternative hypothesis (H1=association) being the dependence between them.



The following expression was used to calculate the Chi-Square:


   X 2  =     ∑  i I    ∑  j J     F  i j   −  f  i j     · 2    F  i j      



(2)




where Fij is the observed frequencies and fij is the expected frequency.



In conclusion, to assess statistical significance, the Pearson Chi-Square calculation is used and the p-value of the test is examined; if the p-value is below a specified significance level (α) of 0.05, the difference can be said to be statistically significant and the null hypothesis of the test can be rejected.





3. Results


The analysis of the information collected through the questionnaire shows that the majority of university teachers have an intermediate level of digital competences. In particular, 32% of the individuals in the sample have an advanced level; 65% a medium level; and the remaining 3% a beginner or low level (Figure 1).



These results are conditioned by the level of digitalisation of the country and the digital skills of the population. In this context, the general perception of university teachers is that the level of digitalisation in Ecuador is medium. Only 13.5% of teachers consider this level to be low, compared to 4% who consider it to be high.



On the other hand, the development of a comparative analysis exercise with the results on digital skills obtained in other neighbouring countries allows us to enrich this study and identify Ecuador’s main weaknesses and strengths in this area. To this end, we use statistics published by various institutions such as the Economic Commission for Latin America and the Caribbean (ECLAC) [42], the International Telecommunication Union [43] and the World Bank [44].



The results show that Ecuador maintains a position close to the top in terms of the population’s digital skills. From the comparative analysis carried out, Ecuador ranks third in terms of the percentage of the population with advanced digital skills and fourth in terms of intermediate skills. On the other hand, it is the country with the second lowest percentage of the population with basic digital skills. Despite this, it is still far behind Mexico, the country with the best results (Figure 2).



The results obtained are presented below, ordered according to the different dependence/independence relationships between the variables examined. The data analysed are presented in Appendix A.



3.1. Relationship between Age and Level of Digital Skills


In this study, the sample was grouped according to generational cohorts determined by age range. For this purpose, the classification proposed by [45] is adopted according to the Table 4.



The analysis of the data collected in the survey shows no significant differences in the level of digital skills according to age. However, when classifying university faculty according to generational cohorts, we observe some small differences. The youngest teachers (millennial generation) do not have a beginner profile. Fifty-one per cent of them have an advanced profile compared to 49% who have an intermediate profile. On the other hand, among the Baby Boomers and Generation X, there is a group of teachers—albeit relatively small—with a beginner level. In the case of the Baby Boomer generation, this group accounts for almost 10% of the total (Figure 3).



The results of the Chi-Square test for the related variables of age and level of digital skills show statistical significance. Therefore, the null hypothesis (independence) is rejected and the alternative hypothesis (dependence) is accepted.


X2 (4) = 21.23, p < 0.05.












3.2. Relationship between Gender and Level of Digital Skills


According to the analysis of the data collected: no significant differences are observed concerning the average level of digital competences of university faculty according to gender. The average score obtained among men is 3.53 points out of 5, while among women the result is 3.52 points. There are also no differences between the average scores obtained in the different levels of technological adoption by teachers (acquisition, deepening and creation of knowledge) according to gender (Figure 4).



On the other hand, among teachers with an advanced level of digital competences (score above 4 out of 5 points), a small difference can be observed. Of the total number of women, 27% have an advanced level of digital skills compared to 25% of men.



Finally, the result of the Chi-Square test reflects the existence of a statistically non-significant association between gender and teachers’ level of digital skills, which forces us to accept the null hypothesis of independence.




3.3. Relationship between the Educational Centre’s Technological Resources and the Level of Digital Competences


Based on the information gathered in the questionnaire, the universities can be classified according to three degrees of technological endowment: insufficient or scarce, medium and high. According to this classification, around half of the university faculty in the sample work in universities have a high level of technological provision. Thirty-five per cent of them work in educational centres with a medium technological endowment. The remaining 14% work in universities with an insufficient or scarce technological endowment (Figure 5).



On the other hand, 70% of the teachers in the sample with an advanced profile in digital competences work in universities with a high technological endowment, compared to 4.3% who work in universities with insufficient technological endowment (Figure 6).



Finally, Chi-square tests conclude that there is a statistically significant association between the level of the technological endowment of the higher education institution and the level of digital competences of university faculty.


X2 (4) = 28,99, p < 0.05.












3.4. Relationship between Type of Training Received Versus Level of Digital Skills


The results obtained in the questionnaire show that 68.5% of university faculty report that their university centres have training programmes for the use of digital technologies. In contrast, the remaining 31.5% say that they do not have access to such training programmes on a recurrent basis.



On the other hand, the data collected show the positive influence of the type of training on the level of digital skills achieved by university faculty. In particular, 80% of teachers with an advanced level of digital skills receive regular training in digital skills provided by their educational institution. In contrast, teachers with a lower level of digital skills do not have access to this type of training (Figure 7).



Finally, a statistically significant association was found between the type of digital skills training received and the level of digital competence achieved.


X2 (2) = 17,85, p < 0.05.













4. Discussion


This study had two main objectives: on the one hand, to find out descriptively the level of digital competence of university faculty for each gender and generational cohort and, on the other hand, to examine whether there is a statistically significant association between this level and the involvement of the educational institution in promoting technological adoption. For this purpose, their technological endowment and the digital skills training programmes provided were examined.



Concerning the first purpose, the results obtained indicate that the average profile of university faculty in Ecuador is characterised by an intermediate level of digital competences, regardless of gender. These results are similar to the findings of previous studies such as Cabero-Almenara et al. [46] or Orozco et al. [47], whose results show an intermediate level of digital competence for both men and women. The study by Basantes-Andrade [48] also concludes that gender does not condition the level of digital skills of teachers. For their part, Guillén-Gámez and Mayorga-Fernández [49] point out that teachers have an average level of digital pedagogical competence, but they argue that this level “is still insufficient to meet current educational demands”. Along these lines, Cahua Huerlo et al. [50] note that the number of educators with sufficient digital skills is currently relatively insufficient in Ecuador. A similar result is obtained by Blayone et al. [51] who point out the urgency of making the development of digital competencies an educational priority.



On the other hand, the results obtained show the influence of the generational cohort on the level of digital skills achieved. In particular, it is found that younger teachers belonging to the millennial generation have a more advanced profile in digital skills. In contrast, older teachers (Baby Boomers) have a lower level of digital skills. This result corroborates the existence of a certain generational digital divide among university teachers, in line with previous work [37]. On the other hand, although these results show that there is a negative relationship between generational cohort and the determination of digital competence, the results observed in other previous studies are not conclusive in this regard. For example, Basantes-Andrade et al. [48] point out the dependence between the digital skills of teachers and the generation to which they belong. These authors conclude that younger teachers (Generation Z) have the best results in digital skills. A similar result is observed in the work of Cabero and Barroso [52]. Other authors such as Gudmundsdottir and Hatlevik [20] conclude that younger teachers are more willing to incorporate technology into the teaching–learning process. On the other hand, other studies such as [53,54] have found that older teachers who can be included in generation X are more digitally competent.



Concerning the type of training received, a positive influence is observed between teachers’ level of digital competence and access to specific and regular training in digital skills provided by their educational institution. These results are corroborated by other previous studies: Santos et al. [30] argue that teachers with a higher level of training have a higher level of digital competence. Fernández-Márquez et al. [55] identify a lack of training as a conditioning factor for the effective use of ICT in teaching. Another interesting finding is that younger teachers have access to more training in digital skills. In line with this result, Fernández [56] argue that younger teachers have a better ICT teacher training profile. A similar result is obtained in the work of Garzón-Artacho et al. [57]. On the other hand, the percentage of university teachers without access to digital training programmes in universities is high in Ecuador. These results are in line with those obtained in previous studies on Latin America and the Caribbean. In particular, Arias, E. et al. [58] conclude that 38% of teachers say that they do not have training programmes for the use of digital technologies at their university. They also verify that the availability of digital training programmes is higher in private universities (66%) than in public universities (44%). In addition, this study identifies the lack of teacher training as one of the main obstacles to the implementation of digital technologies for learning.



All of this highlights the importance of training to boost the level of digital competences of university faculty. As Vázquez-Cano [59] points out, this training “must also go hand in hand with the didactic and socio-educational changes that are being generated at all times. Hence the importance of ongoing teacher training”. In this context, the research carried out by Cabero-Almenara et al. [16] points to the need to promote specific training plans for university faculty in digital competences to achieve effective pedagogical technological adoption. The effectiveness of teacher trainers should also be promoted given their positive influence on the acquisition of digital skills [60].



Finally, the introduction of ICT in educational institutions has been particularly relevant in recent years, especially in the wake of the health crisis caused by COVID-19. The results obtained in our study show a relationship of dependence between the level of digital skills of university faculty and the degree of technological equipment of the universities where they work. Thus, it is found that universities with a better technological endowment employ teachers with a higher level of digital competences. In this context, although research on digital competence related to infrastructures and strategic leadership is still scarce [61], there are several studies [61,62,63] that point to the importance and influence of infrastructures in the integration of technology and the development of digital competences in educational contexts. Mumtaz [64], after reviewing the literature on teachers’ technological adoption, points out that access to technological resources and training are factors that influence teachers’ decisions to integrate ICT into their teaching. On the other hand, other authors have also identified a relationship between the pedagogical use of technologies and their provision in educational institutions. Thus, Lillejord et al. [65] found that the digital resources available were usually adapted to existing educational practices. In any case, investment in digital infrastructures has often not been accompanied by training programmes on the use and pedagogical exploitation of such technologies. Consequently, this effort in the technological equipment of educational centres has not been reflected in effective adoption by university faculty. This has limited the scope and transformative potential of digital technologies in the teaching–learning process.




5. Conclusions


This research showed the importance of digital literacy at universities. The study points to the consolidation of an emerging paradigm in higher education characterised by the configuration of increasingly complex learning environments conditioned by technological innovation. In this new paradigm, university faculty must have the ability to “develop innovative ways of using technology to enhance the learning environment and to encourage knowledge acquisition, knowledge deepening and knowledge creation” [28].



In this context, one of the main contributions of this article has been to assess the degree of development of digital competencies in the acquisition, deepening and creation of knowledge in a representative sample of university teachers according to the competency framework proposed by UNESCO [28]. The identification of conditioning factors for the development of digital teaching skills has also been another relevant contribution.



The results obtained in this study have revealed that university faculty mostly have an intermediate level of digital skills, which is more advanced in the generational cohorts that include younger teachers, regardless of their gender. The technological endowment of the university centre and the offer of specific training plans on the pedagogical application of digital technologies have been identified as conditioning factors in the development of digital skills by university faculty.



On the other hand, the analysis and discussion on the conceptualisation of digital competence and digital literacy in higher education have been based on the study of the existing literature on the state of the art. We have tried to apply the theoretical perspectives and ideas of the most representative empirical studies to guide our line of argumentation. However, the lack of specific studies examining the digital competencies of university teachers according to the framework recently proposed and updated by UNESCO in 2018 has been a major limitation. The development of a comparative analysis with results obtained in other countries and regions would help to contrast the generalisability of the results obtained in this study. Therefore, a future line of research will be to extend the study to other latitudes.



Finally, the importance of digital competencies as a fundamental pillar of pedagogical competencies in the context of higher education has been highlighted. The need to improve the level of digital skills among university faculty is indisputable. All this leads us to recommend that educational policies include among their priorities an increase in investment in technological equipment and the promotion of specific teacher training plans on the application of digital technologies in teaching practice.
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Table A1. Distribution of the sample according to the level of digital skills achieved [Dataset]. Source: Own development.






Table A1. Distribution of the sample according to the level of digital skills achieved [Dataset]. Source: Own development.





	Level of Digital Skill
	Frequency





	Beginner level
	6



	Intermediate level
	140



	Advanced level
	70



	Total
	216
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Table A2. Profile of teachers’ digital skills according to the generational cohort [Dataset]. Source: Own development.






Table A2. Profile of teachers’ digital skills according to the generational cohort [Dataset]. Source: Own development.





	

	
Generational Cohort




	
Teacher’s

Digital Skill

	
Baby Boomers

(Frequency)

	
Generation X

(Frequency)

	
Millennials

(Frequency)

	
Total






	
Beginner level

	
5

	
1

	
0

	
6




	
Intermediate level

	
37

	
74

	
29

	
140




	
Advanced level

	
13

	
28

	
29

	
70
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Table A3. Distribution of the sample according to the technological equipment of the uni-versity educational centre [Dataset]. Source: Own development.






Table A3. Distribution of the sample according to the technological equipment of the uni-versity educational centre [Dataset]. Source: Own development.





	Low Technology Endowment

(Frequency)
	Medium Technology Endowment

(Frequency)
	High Technology Endowment

(Frequency)
	Total





	30
	75
	111
	216
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Table A4. Distribution of university faculty with an advanced profile in digital competences according to the technological equipment of the university educational centre [Dataset]. Source: Own development.






Table A4. Distribution of university faculty with an advanced profile in digital competences according to the technological equipment of the university educational centre [Dataset]. Source: Own development.












	
	Universities with Low Technological Endowment

(Frequency)
	Universities with Medium TechnoLogical Endowment

(Frequency)
	Universities with High Technological Endowment

(Frequency)
	Total





	Advanced profile in digital competences
	49
	18
	3
	70
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Table A5. Distribution of university faculty by level of digital skills and main type of digital skills training received [Dataset]. Source: Own development.






Table A5. Distribution of university faculty by level of digital skills and main type of digital skills training received [Dataset]. Source: Own development.












	
	
	Training Outside the University Centre

(Frequency)
	Training Provided by the University Centre Itself

(Frequency)
	Total





	Level of Digital Skill
	Beginer level

Intermediate level

Advanced level
	6

48

14
	0

92

56
	6

140

70



	
	Total
	68
	148
	216
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Figure 1. Distribution of the sample according to the level of digital skills achieved. Source: Own development. 
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Figure 2. Digital skills of the population (2019). Source: Own elaboration based on [42,43,44]. 
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Figure 3. Profile of teachers’ digital skills according to the generational cohort. Source: Own development. 
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Figure 4. Digital competences of university faculty according to gender. Source: Own development. 
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Figure 5. Distribution of the sample according to the technological equipment of the university educational centre. Source: Own development. 
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Figure 6. Distribution of university faculty with an advanced profile in digital competences according to the technological equipment of the university educational centre. Source: Own development. 
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Figure 7. Distribution of university faculty by level of digital skills and main type of digital skills training received. Source: Own development. 
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Table 1. Characterisation of the sample.
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	Gender

(Percentage)
	Average Age

(Years)
	Level of Education: Highest Level of Education

(Percentage)
	Area of Knowledge

(Percentage)
	Area of Residence

(Percentage)





	Male: 62%

Female: 38%
	46.3 years
	Ph.D: 20%

Higher education: 77%

Middle-higher: 3%
	Agricultural Sciences: 6%

Medical Sciences and Health: 9%

Natural Sciences: 7%

Social Sciences: 39%

Humanities: 13%

Engineering and Technology: 25%
	Urban: 94%

Rural: 6%
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Table 2. Selected variables.
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	Variable
	Description





	Gender
	Male/Female



	Age
	Years/Generational cohorts





	Type of training received in digital skills. Characterisation of the sample.
	Training outside the university centre/Training provided by the university centre itself



	Technological endowment of the university centre
	Low technology endowment/Medium technol-ogy endowment/High technology endowment
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Table 3. Digital literacy according to the framework proposed by UNESCO (2018). Source: Own development based on [28].
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	Leves

Code|Description
	Competences

Code|Description





	N1. Knowledge Acquisition
	C.1.1 Articulate how their classroom practices correspond to and support institutional and/or national policy.

C.1.2. Analyse curriculum standards and identify how ICT can be used pedagogically to support attainment of the standards.

C. 1.3. Make appropriate ICT choices to support specific teaching and learning methodologies.

C.1.4. Identify the function of hardware components and common productivity software applications and be able to use them.

C.1.5. Organize the physical environment to ensure technology supports different learning methodologies in an inclusive manner.

C.1.6. Use ICT to support their professional development.





	N2. Knowledge Deepening
	C.2.1. Design, modify and implement classroom practices that support institutional and/or national policies, international commitments (e.g., UN Conventions) and social priorities.

C.2.2. Integrate ICT across subject content, teaching and assessment processes and grade levels and create a conducive ICT-enhanced learning environment where students, supported by ICT, demonstrate mastery of curriculum standards.

C.2.3. Design ICT-supported project-based learning activities and use ICT to facilitate students to create, implement and monitor project plans and solve complex problems.

C.2.4. Blend varied digital tools and resources to create an integrated digital learning environment to support students’ higher-order thinking and problem-solving skills.

C.2.5. Use digital tools flexibly to facilitate collaborative learning, manage students and other learning partners and administer the learning process.

C.2.6. Use technology to interact with professional networks to support their own professional development.





	N3. Knowledge Creation
	C.3.1. Critique institutional and national education policies alike, suggest revisions, design improvements and speculate on the impact of these changes.

C.3.2. Determine how best to incorporate student-centred and collaborative learning to ensure mastery of multidisciplinary curriculum standards.

C.3.3. While determining learning parameters, encourage student self-management in student-centred and collaborative learning.

C.3.4 Design knowledge communities and use digital tools to support pervasive learning.

C.3.5. Play a leadership role in devising a technology strategy for their school to turn it into a learning organization.

C.3.6. Continually develop, experiment, coach, innovate and share best practices to determine how the school can best be served by technology.
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Table 4. Classification of the sample according to generational cohort. Source: Own development based on [45].
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	Generational Cohort
	Age Range
	% of Total Sample





	Baby Boomers

Generation X

Millennials

Generation Z
	55–73 years

39–54 years

23–38 years

7–22 years
	25%

48%

27%

0%
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