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Abstract

:

Currently, 21st century students need competences that enable them to adapt to a new type of individual information and individual knowledge relationship, and, therefore, the education system should contemplate new ways for learners to develop in accordance with this so-called information and knowledge society. One of special importance is so-called digital competency. This article presents the results of a research study to determine the influence that the variables of gender, age, and academic degree have on the acquisition of digital competence by pre-service educators, with a sample of 370 students from different education degrees from the University of Salamanca (Spain). A quantitative methodology was used, employing a non-experimental method and the electronic survey technique to collect information on the dimensions of knowledge, as well as the management of and attitude towards information and communication technologies (ICTs). Data were analyzed inferentially from a comparison of means using nonparametric tests. This analysis was completed with the incorporation of Receiver Operating Characteristic (ROC) curves, which allowed us to graphically verify the differences between the subsamples and thus compare the different groups in relation to the proposed dimensions. The main conclusion was that the three variables studied can be considered as influential, though not determinant, in the acquisition of digital competency.
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1. Introduction


In our 21st century society, the emerging patterns of social and economic development require new skills and competences so that its citizens may carry out effective work and actively contribute to economic growth within a system where knowledge is the main asset [1,2,3]. One of the most remarkable features of society nowadays is the importance of information and communication technologies (ICT) [4]. In terms of education, ICT has adopted a relevant role in the processes of teaching and learning and has become an educational need for several social, cultural, and health factors in most societies all over the world [5]. Thus, the educational policies have favored the use of technology in and out of the classroom as a key support for training [6]. Therefore, 21st century students need competences that enable them to adapt to a new type of individual information and individual knowledge relationship, and, therefore, the education system should contemplate new ways for learners’ develop in accordance with this so-called information and knowledge society [7]. In this sense, the world’s educational policies have focused on the development of competences related to the use of ICT so that users may progress actively in a social and work global context. The digital competence, one of the eight key competences for permanent learning established by the European Union, has become a transversal skill in all Spanish universities [8].



Considering these social and educational premises, it is prioritized, in university studies of education, to train professionals to be prepared for the pedagogical integration of ICT in teaching and learning. Its main aim is to transform the training processes thanks to the pedagogical innovation supported with technological tools [9].



It is important to develop the digital competency of future education professionals, which has been previously discussed in the relevant literature [10,11,12,13,14,15], as has the influence of several variables in ICT acquisition [16,17,18,19].



The development of digital competency may be determined by several personal and contextual features [20]. To know its influence gives us useful knowledge for future educational policies to integrate ICT.



This article focuses on the study of influence that different variables have on pre-service educators acquiring digital competency. We aimed to understand the effect in terms of age, gender, and academic degree in relation with the acquisition of this competency.



Our main conclusion was that these variables could be considered influential, but not determinant, in the acquisition of digital competency.



The study is structured into five sections: an introduction, a presentation of the theoretical framework that provides its context, the methodology used, the main findings, the discussion, and conclusion.




2. Theoretical Foundation


We live in a society where knowledge constitutes the basis of productive processes, which shows to be a great articulator at both the local and global level [21]. “For the first time in history, the human mind is a direct productive force, not only a decisive element of the production system” [22] (p. 62).



Knowledge society information and communication technologies (ICT), especially the Internet, have profound changed learning and knowledge acquisition [23], thus evidencing the need for novel training processes that can develop new knowledge, skills, and competences different from those in industrial and post-industrial societies [24,25].



The characteristics of ICT and their implementation on a global scale have led to significant changes in different domains, especially in institutions. The possibility of collecting information, its rapid transmission, the disappearance of space barriers, the use of multiple media and supports are, among others, some of the features that explain the great potential for change that technologies provide. In this sense, there are authors who have presented four necessary areas when developing training programs [26]:




	
A culture of participation, as well as new ways to participate and share with others, emerged after the rise of social networks.



	
Access to information is one of the advantages of the Internet, as it brings countless possibilities to make a significant difference.



	
Communication possibilities (e.g., e-mail, chats, instant messaging, online communities) have given rise to new conditions for communication and the development of communicative skills.



	
Production of content make it possible for anyone to be a prosumer.








Higher education institutions must keep these ICT potentialities in mind when forming policies and training projects [27]. Compared with teacher-centered teaching models, ICTs favor student-centered models, transitioning from one culture of teaching to another of learning. Consequently, the key competencies of university students of this century should be: (a) the ability to understand complex concepts; (b) to become digitally literate; (c) be able to use ICTs in an advanced way; (d) have social and communicative skills necessary for personal, social, and professional development; (e) be able to work in groups and collaborate [28].



Although digital competence is an extended term in scientific research and it constitutes a wide field in educational research, its conceptualization is not standardized [29]. The words used to refer to this ability are different, i.e., media literacy [30], digital literacy [31], digital competence [32], etc., of which digital competence and digital literacy are used most in the scientific literature [29].



The European Union defines digital competence as the safe, critical, and sensible use of digital technologies to learn at work and to participate in society, as well as to interact with them. It includes information and data literacy, communication and collaboration, media literacy, digital content creation (including programming), security (including digital well-being, and cybersecurity-related skills), intellectual property issues, problem-solving, and critical thinking [33] (p. 9).



The digital competence is not an isolated ability that pre-service educators should develop, but rather they should develop knowledge, procedures, and attitudes in different areas and dimension of knowledge. The technological pedagogical content knowledge (TPACK) model [34] requires one to understand the complex relations among technology, content, and pedagogy. This model holds the development of digital competence in seven dimensions derived from the intersection of the main nucleus of technology, pedagogy, content: content knowledge (CK), pedagogical knowledge (PK), technological knowledge (TK), pedagogical content knowledge (PCK), technological content knowledge (TCK), technological pedagogical knowledge (TPK), and technological pedagogical content knowledge (TPACK).



In the last few years, various researchers have studied self-evaluated digital competences in the field of higher education [35,36,37,38,39], as well as the influence or relationship between different factors and the acquisition of digital competence, digital inclusion, or literacy in ICT.



One of the more studied personal variables is gender variety. Traditionally, most research shows that male gender considers itself more competent than females [40,41]. Likewise, more recent studies underline that this variable constitutes a significant predictor in digital competency [42], whereas women show an inferior competence level [43]. However, it is common belief that men are perceived to have a lower competence level than women [44].



The influence of age in the acquisition and development of digital competency has also been a personal variable previously studied. More recent research shows that this variable influences (not in a determined way) competence level. People over the age of 25, 30, and 40, show a better capacity and attitude toward using ICT [43,45,46]. Other works concluded that age differentiates the attitude and actions of educators. People aged over 40 are less confident when using ICT, especially regarding information, digital literacy, and educational content management [47]. There are also studies that state that young people are the more competent with digital technology [42].



Regarding the influence of academic degree, research is scarce. There are works that indicate that this variable does not influence one’s digital competence [45]. Others show that there is a significant influence [43], concluding that students in early childhood education are perceived to have a minor digital competency level compared to students in primary education [9].



The present article presents the results of an investigation carried out with the purpose of better understanding influence of several variables that determine self-aquired digital competency: gender, age, and academic qualification.




3. Methodology


A quantitative methodology was used with an ex-post-facto non-experimental design. The relationships between the variables were sought without direct manipulation [48,49]. For data collection, an electronic survey was used.



All the actions of this research are based on the observation of the ethical code proposed by the British Educational Research Association [50].



3.1. Goal and Hypothesis


The main goal of this research was to determine the influence that gender, age, and academic qualification had on the perceived acquisition of digital competency (knowledge, usage, and attitude towards ICT).



Hypothesis 1 (H1).

Pre-service educators show different levels of digital competence in the dimensions of knowledge, usage, and attitude according to the personal variable of gender.





Hypothesis 2 (H2).

Pre-service educators show different levels of digital competence in the dimensions of knowledge, usage, and attitude in terms of age.





Hypothesis 3 (H3).

Pre-service educators show different levels of digital competence in the dimensions of knowledge, usage, and attitude regarding the personal variety of academic degree.






3.2. Sample


The sample consisted of 370 intentional students of different education degrees at the University of Salamanca (Spain), of which 7.4% were men and 92.5% were women, between the ages of 17 and 38.



With regard to the possession of ICT devices, most participants were classified as “multi-device users”, i.e., 93% owned a desktop computer, 97.3% owned a laptop computer, 98% owned a smartphone, 89.9% owned a digital camera, and 60.8% and 64.9% owned a tablet and GPS device, respectively. Moreover, only 41.9% of participants owned a digital video camera and even less (39.9%) owned a device for reading e-books. Only 4.1% had some type of wearable or electronic device incorporated into their body, wherein a device interacts continuously with the user and other devices to perform a specific function.




3.3. Instrument


For the collection of information, a direct response questionnaire, pre-coded and cross-sectional, was designed ad-hoc to study the perceived knowledge, management, and attitudes manifested toward ICTs. This questionnaire was completed anonymously and contained personal and academic variables in order to establish a relationship between these and the acquisition of digital competence.



The questionnaire consisted of 87 descriptors, 4 of which were identification variables (personal and academic). Two scales were used, one dichotomous (yes or no) and one with a Likert-type assessment of 1 to 10. The questionnaires content validation was carried out by expert judges who improved the initial version of the questionnaire based on the opinions of specialists. To ensure the correct and independent completion by students, it was applied directly by the researchers. The instrument was called “Digital Competency for University Students” and it presented psychometrical adequate properties. The reliability of the scale, measured through the Cronbach’s α statistic, was very satisfactory (α = 0.91; for every dimension—α knowledge = 0.92, α usage = 0.83, and α attitude = 0.91). Considering the structural equations model (SEM), the validity of the tool was made using a confirmation factor analysis (CFA) to check the tridimensional structure proposed and found by the exploratory factor analysis (AFE). The indexes showed that the model was adjusted to the required values and confirmed a tridimensional structure (i.e., knowledge, usage, and attitude). Most items contained an important load or high values (>0.4) when interpreting the value, which led to consider them as determinants. A more detailed description of the validation of the instrument can be found in [51].



These competences studied from the different items were structured into five general blocks: identification (ID), owning (OW), knowledge (KN), usage (US), and attitude (AT) (Table 1).




3.4. Data Analysis


Data was organized, analyzed, and treated statistically through the Statistical Package for Social Sciences (SPSS v.22) program. Previously, an initial exploratory analysis was performed. To do so, we applied adjustment tests, checking the parametric assumptions of normality using the Kolmogorov–Smirnov test [52,53] and the Levene homoscedasticity test [54]. From these tests we verified the normality in the results, which allowed us to decide on the application of parametric or non-parametric tests [55].



The treatment of data consisted of an inferential type of analysis obtained from a comparison of means, deciding to use nonparametric tests. A comparison of heterogeneous subsets with the Mann–Whitney U test for independent samples (<0.05) and a comparison of homogeneous subsets using the Kruskal–Wallis test (<0.05) was applied. It should be noted that the size of the groups formed by the various predictor variables used for the study (age, gender, and academic degree) was homogeneous in all cases, which allowed us to comprehensively assess intergroup comparisons.



This analysis was completed with the incorporation of ROC (receiver operating characteristic) curves, which allowed us to see in a graphical way the differences between subsamples and to compare the different subgroups in relation to the variables raised. The ROC curve is a graphical curve that allows for the representation of an effective classifier (or several of them) to be visualized via two-dimensional representations. It is based on specificity and sensitivity points. In them, the difference area between different subgroups can be observed.





4. Results


Next, we present all the main differences found in the digital competence analysis in terms of the three variables: gender, age, and academic qualifications. For each variable, the differences found in each dimension (KN, US, and AT) are presented. In general, there are significant differences.



4.1. Previous Data Analysis


Similar to a previous analysis, we tested the parametric assumptions of normality and homoscedasticity using the Kolmogorov–Smirnov and Levene tests (Table 2).



Confidence intervals obtained (p > 0.05) for knowledge dimensions (KN) and attitude (AT) were at a significance level of <0.05, thus the distribution was not considered normal. However, the management variable (US) had a significance level of >0.05, and the distribution was considered normal. In addition, the Kolmogorov–Smirnov test, in both KN and AT, indicated a highly significant lack of normality (p < 0.05).



For the homogeneity of the variances between the groups, the Levene test was used. The probability associated with this statistic was >0.05 in all cases, so we assumed that the variances were equal. Therefore, considering the obtained evidence, it was considered that the sample distributions of the variables studied did not come from a normal distribution, and therefore it was decided to use the hypothesis contrast from non-parametric tests.




4.2. Digital Competence and Gender


To verify the existence of significant differences according to gender, we applied the Mann–Whitney U test for independent samples, which allowed us to confirm the existence of those differences in some KN, US, and AT indicators (Table 3). In one of the concepts about KN (i.e., “I know what the interactive whiteboard (IWB) is” (U = 634 p = 0.014)), they did not know the difference between the ratings, which were significant for women. On the other hand, women managed their social networks better (U = 490; p = 0.03) and used Twitter more than men (U = 453 p = 0.027). In the evaluated aspect about the publication in wikis, both genders were suspended, and male educators were given significantly higher scores than future women educators.



Regarding the attitudes block (AT), we obtained a value equal to 0.05 in one of the descriptors studied, so we did not have enough evidence to affirm that there were significant differences. In this case, the assessment was in favor of women (U = 497, p = 0.05).



The parameters referring to the ROC curve are shown in the table below.



Female educators scored significantly better than male educators in KN and US, and slightly lower in AT. No significant differences were observed in any of the blocks (Figure 1 and Table 4).




4.3. Digital Competence and Age


In the multi-group analysis performed from the Kruskal–Wallis statistical test, we compared the means obtained in attention to the age variable. Significant differences were found in some respects regarding KN and US, but no differences were found regarding AT, in relation to the age of the educators.



As can be seen in Table 5, future education professionals acknowledged not knowing most of the ICT concepts raised in the KN block, with differences in favor of the older ones, which were the best evaluated. In the case of the e-book device, the opposite happens, i.e., the older ones claimed to know less about this device. However, the significant difference found in the management of social networks was in favor of the younger ones. Older people said that they handle social networks worse than younger people, specifically with regards to Twitter. However, for Facebook, those aged between 21 to 24 years who consider handling it better. When asked if they have a website, although with very low ratings in all cases, older people gave a higher rating. In the case of AT, there were no significant differences depending on the age variable.



To know among which pair of groups differences were found, we performed a post-hoc analysis and a correction of significance was used from the Bonferroni test. It was verified that, in the KN and US dimensions, significant differences were established between the two groups: those between 21 and 24 years and those older than 25 years (K: p. 0.05) and (M: p. 0.004); among the other groups these differences did not occur. As for the block on attitude, no significant differences were found (Figure 2 and Table 6).



There was an insignificant tendency, in the population aged 21 and 24, for a lesser knowledge of concepts related to digital competence (KN). In the US, no significant differences were found either in the age variable or in the AT variable (AUC = 0.566, p = 0.230, 95% CI = 0.455–0.676). Those of the groups that present the ROC curve (21–24 years) showed a more positive attitude towards technology.




4.4. Digital Competence and Academic Qualification


This variable influences significantly the evaluation of the digital competence of future educators (Table 7).



Looking for differences in a more global way, we grouped the academic qualification variable into two: Degree in early childhood education (ECh) and Degree in social education (SE). In all cases, we found differences in favor of those who studied the degree of ECh, being significant in the aspects related to KN, which was similar to the US. However, these students showed a much less positive attitude than SE students, as can be seen in the ROC curve presented below, with a very low index in the AUC (0.074) (Figure 3 and Table 8).





5. Discussion


Various studies have examined the influence or relationship between different dimensions and the acquisition of digital competence, digital inclusion, or ICT literacy [56,57,58]. In our work, the influence of three personal variables were analyzed: gender, age, and academic qualification.



Gender was one of the most present variables in the scientific research. Some works can have posited significant differences depending on the variable [59,60,61], but others have shown otherwise [62,63,64]. Although some research has shown that the female gender has a better digital competence level [65,66,67], traditionally, men have shown a better digital competence level than women [40,41,44]. Recent research highlighted that women have lower digital competence than men [42,43,68]. Our work shows differences between the genders. Students have a better competence level in the knowledge, usage, and attitude towards ICT. Taking this into account, we accept our first hypothesis.



Regarding age, most studies indicate that young people value their digital competency [69,70]. Some studies have even concluded that as age increases, there is a decrease in the domain and attitude towards ICT [71]. Most recent studies indicate that this variable influences, in a determinant way, digital competence level. There are works that show that people aged over 30 and 40 have a better digital competence level and a more positive attitude toward the use of ICT [43,46,72]. On the contrary, other research concludes that young people have a higher digital competence level than older people [42,47]. In our investigation, we found some significant differences related to knowledge and usage, but none regarding attitude. People older than 25 self-evaluate with the best scores, whereas younger people (17–20 years old) use social networks more frequently. Taking this into account, we partially accept the second hypothesis.



Academic qualification was the least studied variable. In our investigations, several works were identified where this variable indicated that it did not determine digital competence level [45]. Others have shown that it significantly contributes to digital competence level [43], concluding that ECh students are perceived to have a lower level of ICT development [9]. Our results contradict this conclusion; ECh students qualified with the best grades in knowledge and usage, but showed a lesser positive attitude towards ICT. Taking this into account, we accept the third hypothesis.



This research has some limitations. The use of a convenient sampling to collect the information limits the possibility of generalizing the results. Furthermore, the participants belong to the same University and consequently all share similar cultural characteristics. Therefore, in future research on the subject, we recommended the inclusion of samples from different educational institutions and cultural contexts to increase the possibility of achieving generalized results. On the other hand, the sample is not equilibrated in terms of gender, something which is set in many studies in the area of education is that the number of women in education is higher than the number of men. Thus, our results must be properly contextualized.



This research sets possibilities to continue studying the subject of digital competence in pre-service educators.




6. Conclusions


In our current digital society, digital competence is key for achieving social participation and better social interaction [73]. It is important to understand the influence that different variables may have in the acquisition and development of this competence in order to develop educational policies with ICT integration.



The International Computer and Information Literacy Study (ICILS) [74] collected different variables and grouped them into four factors: personal, household relative, school, and contextual or community. Taking this in mind, this research focused on the personal variables of gender, age, and academic qualification.



This work focused on self-evaluated digital competence in future education professionals. Its main contribution to this field of research lies in relating that competence with these three personal variables determines their influence on its acquisition.



Regarding the obtained results, gender, age, and academic degree could be considered influential, but not determinant, in the acquisition of digital competency. The inclusion of personal variables cause little variations in the results, and in most caswes were not significant. This reaffirms the influence of technological factors on the achievement of digital competence [75].



To improve digital competence of pre-service educators and advance in their professional development, we propose some practical strategies.



First, the digital literacy should avoid gaps that may exist. Second, the digitalization of the educational sector increases the number of professionals in ICT; therefore, free online training should be offered, as it is elsewhere [76]. Third, there should be a national net of centers specializing in digital literacy and a national net of certified ICT professionals. Fourth, there should be open educational resources for teaching with digital media, with national digital training for educators. Likewise, there has been a lack of coordination over the past few years among digital competence development initiatives from groups led by councils, organizations, foundations, study centers, technological companies, etc. A common strategy should be to examine reference initiatives with a high pedagogical value supported by Universities (DigiCraft) [77].
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Figure 1. ROC (receiver operating characteristic) curve (female gender). 
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Figure 2. ROC curve (21–24 years). 
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Figure 3. ROC curve (degree in early childhood education). 






Figure 3. ROC curve (degree in early childhood education).



[image: Sustainability 13 02318 g003]







[image: Table] 





Table 1. Final specifications of the questionnaire. ICT: information and communication technologies.
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Block

	
Definition

	
Descriptors






	
Block 1

	
Identification (ID)

	
Identification data: sex, age, autonomous community, and degree.

	
4




	
Block 2

	
Owning (OW)

	
ICT devices owned by the participant.

	
9




	
Block 3

	
Knowledge (KN)

	
Self-assessment knowledge about concepts related to ICT (KN_01).

	
28




	
Self-assessment knowledge of ICT devices (KN_02).

	
6




	
Block 4

	
Usage (US)

	
Self-assessment competence to handle ICT devices (US_01).

	
8




	
Self-assessment competence to handle ICT tools (US_02).

	
9




	
Self-assessment competence to manage ICT services (US_03).

	
15




	
Block 5

	
Attitude (AT)

	
ICT assessment according to its need and importance for the future professional of education.

	
8




	
Total descriptors

	
87
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Table 2. Parametric assumptions of normality and homoscedasticity. K-S: Kolmogorov–Smirnov.
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Variable

	
K-S (Norm. Distr.)

	
Levene




	
Z

	
p

	
Lev. Est.

	
p






	
KN

	
0.127

	
0.000

	
2.55

	
0.11




	
US

	
0.070

	
0.077

	
0.54

	
0.46




	
AT

	
0.096

	
0.002

	
2.61

	
0.11
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Table 3. Significant differences for independent samples (Mann–Whitney U test).
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KN

	
  X -   (female)

	
  X -   (male)

	
U

	
p




	
KN_02

	
I know what an IWB 1 is

	
0.97

	
0.82

	
634

	
0.014




	
US

	
  X -   (female)

	
  X -   (male)

	
U

	
p




	
US_01

	
I manage social networks

	
9.03

	
8.27

	
490

	
0.038




	
I use Twitter

	
6.73

	
4.82

	
453

	
0.027




	
US_03

	
I publish in wikis

	
0.37

	
2.73

	
962.5

	
0.006




	
AT

	
  X -   (female)

	
  X -   (male)

	
U

	
p




	
ICT is necessary and useful for my professional future

	
8.49

	
6.45

	
497

	
0.050








1 Interactive whiteboard.
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Table 4. ROC curve parameters (female gender).
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	Variable
	AUC 1
	CI 2 95%
	Standard Error
	p





	KN
	0.580
	0.356–0.804
	0.114
	0.377



	US
	0.566
	0.377–0.754
	0.096
	0.471



	AT
	0.435
	0.228–0.643
	0.106
	0.477







1 Area under curve. 2 Confidence interval).
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Table 5. Significant differences according to age.
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KN

	
  X -   (17–20)

	
  X -   (21–24)

	
  X -   (≥25)

	
Chi2

	
p




	
KN_01

	
E-inclusion

	
1.30

	
2.74

	
3.25

	
7.031

	
0.030




	
Empowerment

	
0.87

	
2.55

	
4.00

	
14.865

	
0.001




	
KN_02

	
E-book

	
1

	
1

	
0.75

	
35.75

	
0.000




	
US

	
  X -   (17–20)

	
  X -   (21–24)

	
  X -   (≥25)

	
Chi2

	
p




	
US_02

	
I manage tools for training

	
4.14

	
5.66

	
5.25

	
8.412

	
0.015




	
I manage social networks

	
9.02

	
9.11

	
6.50

	
7.416

	
0.025




	
I use Twitter

	
7.09

	
5.50

	
3.75

	
8.240

	
0.016




	
I use Facebook

	
7.47

	
8.97

	
7.50

	
6.799

	
0.033




	
I have my own website

	
0.52

	
0.00

	
2.00

	
6.013

	
0.049
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Table 6. Parameters ROC curve (21–24 years).
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	Variable
	AUC
	CI 95%
	Standard Error
	p





	KN
	0.478
	0.370–0.586
	0.055
	0.230



	US
	0.520
	0.413–0.627
	0.055
	0.713



	AT
	0.566
	0.455–0.676
	0.057
	0.230
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Table 7. Significant differences in the academic qualification function.
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KN

	
  X -   (SE)

	
  X -   (ECh)

	
U

	
p




	
KN_01

	
ICT 1

	
5.30

	
7.28

	
4040

	
0.000




	
TKL 2

	
3

	
4.41

	
3512

	
0.002




	
EPT 3

	
1.36

	
2.27

	
3460

	
0.002




	
Learning object

	
3.78

	
5.62

	
3661

	
0.000




	
b-learning

	
0.73

	
1.32

	
3235

	
0.018




	
MOOC

	
0.68

	
1.14

	
3176

	
0.031




	
Creative commons license

	
1.41

	
2.58

	
3376

	
0.004




	
KN_02

	
Interactive whiteboard

	
0.92

	
1.00

	
2923

	
0.012




	
US

	
  X -   (SE)

	
  X -   (ECh)

	
U

	
p




	
US_01

	
Computers

	
5.29

	
7.62

	
4300

	
0.000




	
Digital photo camera

	
6.86

	
8.19

	
3809

	
0.000




	
Digital video camera

	
5.37

	
6.96

	
3723

	
0.000




	
Smartphone

	
7.59

	
9.23

	
4259

	
0.000




	
Tablet

	
6.97

	
8.46

	
3889

	
0.000




	
E-book

	
5.85

	
7.39

	
3573

	
0.001




	
GPS

	
5.71

	
7.35

	
3484

	
0.002




	
US_02

	
Office

	
5.14

	
6.80

	
3730

	
0.000




	
Editing

	
4.84

	
7.16

	
4023

	
0.000




	
Search

	
5.25

	
7.36

	
4045

	
0.000




	
Collaborative work

	
4.63

	
6.96

	
4010

	
0.000




	
Time management

	
4.21

	
6.95

	
4179

	
0.000




	
Communication

	
8.32

	
9.36

	
3845

	
0.000




	
Formation

	
3.95

	
5.18

	
3363

	
0.010




	
Cloud storage

	
4.01

	
6.20

	
3766

	
0.000




	
US_03

	
Social networks

	
8.42

	
9.51

	
3646

	
0.000




	
Internet to share photos

	
6.89

	
8.07

	
3329

	
0.012




	
Internet to share videos

	
5.01

	
6.57

	
3331

	
0.013




	
Internet to share presentations

	
3.40

	
4.61

	
3276

	
0.023




	
Internet to share audio

	
3.36

	
5.28

	
3523

	
0.001




	
I consult wikis

	
3.25

	
4.66

	
3274

	
0.022




	
I use the cloud

	
3.56

	
5.05

	
3350

	
0.011








1 Information and communication technology. 2 Learning and knowledge technology. 3 Empowerment and participation technology.
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Table 8. Parameters ROC curve (Master’s Degree).
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	Variable
	AUC
	CI 95%
	Standard Error
	p





	KN
	0.916
	0.864–0.968
	0.027
	0.000



	US
	0.898
	0.847–0.948
	0.026
	0.000



	AT
	0.074
	0.028–0.120
	0.023
	0.000
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