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Abstract

:

Information and communication technology (ICT) is being immersed in people’s daily lives at an increasingly younger age. It has been key for adolescents to pursue distance education, and their use and mastery of technological means and tools with Internet access has increased. In this study, the motivation, specifically in the interest, digital competence, autonomy, and social interaction, generated by ICTs in the daily lives of adolescents during the pandemic caused by COVID-19 was analyzed. In the study, the objective was to study the motivation, use and commitment generated by ICTs in these students in relation to their gender and age after their confinement to the classroom caused by the first wave of incoming students. An experimental method of descriptive and correlative design was used along with a quantitative method to analyze the data. The data were obtained in the year 2020 through a validated questionnaire committed to the ICT scale used by PISA (Programme for International Student Assessment). A total of 924 students from the sixth grade of primary education in the autonomous city of Ceuta (Spain), aged between 10 and 13, participated in the sample. The results reveal that the motivation and commitment to ICT in these age groups were medium in relation to the total mean of results on a Likert-5 scale. Boys scored higher in all the variables analyzed, and both age and gender show correlations, in addition to the factor of prediction. In conclusion, students in the sixth year of primary education, after the confinement period, were medium-high in their use and engagement of ICT. In addition, gender and age affected ICT use and engagement.
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1. Introduction


The use of electronic tools and devices with internet access is becoming increasingly prevalent in society [1,2]. Currently, information and communication technology (ICT) is being incorporated into everyday routines among adolescents and children, both in schools and in the home [3]. The COVID-19 pandemic has illustrated the importance of knowing how to use and manage different technologies for communication, in both family and school settings [4]. During this period, students made more frequent use of smart devices, compared to the pre-pandemic period [5]. Furthermore, they learned to manage ICT and Internet resources independently, without prior knowledge, without specific subjects, and without the support of teachers [6,7]. This fact indicates that ICT [8] is promoting motivation and commitment during the primary education stage with technological devices such as computers, laptops, tablets, and smartphones [9]. The skills that come into play with the use of these ICT devices and resources are at present a normalized fact [10]. Young people use them to communicate with each other and to express themselves [11].



Although there is no clear idea of what working conditions and levels of science and technology await students in the future [12], inequalities in the access to and use of ICTs are now being perceived. This is currently a matter of great concern. The importance of integrating digital competence in the education of adolescents goes beyond the barriers of the school [13]. This is why there is talk of the so-called digital or technological divide between those students who use ICT in one or more domains such as school and/or family [14]. Theoretical attempts to understand the dynamics of these inequalities are scarce and have generated little scientific knowledge [15,16]. However, research is more focused on the substantial development of digital technologies and the requirement of digital literacy of citizens for their working, social, and personal lives [17].



More specifically, in the field of education today, the teaching–learning process in the classroom is unimaginable without the use of ICT [18]. Teachers have the idea that ICT is a didactic tool that allows different approaches, thus increasing, in general, the quality of teaching and learning [19]. This is directly related to the need for students to have a digital competence beyond the mere search for information [20]. ICT literacy is an interdisciplinary competence, which is indispensable for learners [21]. Moreover, the motivation to use ICT is connected to other concepts such as emotions [22] and is valuable in working with vulnerable and disadvantaged groups [23]. Today’s students need meaningful learning that is personalized according to their particular characteristics and that allows them to develop successfully in the digital society in which they interact [24].



On the other hand, studies show the influence on the digitally assessed academic performance of students with moderate access, use, and interest in ICT resources, both in and out of school [25]. In turn, the diversity of knowledge and resources generated by technological devices and the Internet have an impact on students’ motivation and interest in all areas of their daily lives (at school, in social relations, in the family, accessing information and knowledge, doing homework, finding entertainment, etc.) [26,27]. Thus, ICT has the potential to transform the teaching–learning process and effectively manage the acquisition of new knowledge [28]—that is, with electronic devices and the Internet, a student can learn and reinforce educational content from anywhere. This has generated new opportunities and challenges on educational ideas and practices [29]. On the other hand, the impact of ICT in education can be manifested by the changes that are promoted in the methodology, environment, and content of teaching. It can also have an impact on teacher–student interaction that greatly facilitates teaching and learning [30]. These factors enrich new pedagogical alternatives and provide students with meaningful experiences with enhanced learning opportunities [31].



Access to ICTs and Internet connectivity has grown significantly in recent years. This has encouraged the equal, active, critical, and effective participation of students [32]. However, although the factors that influence gendered career choices in science and technology can be identified as early as primary school [11], the access and motivation generated by ICTs, by age and gender in children aged 10–13 years, can vary across different types of settings [33,34]. Thus, girls have different interests in terms of motivation, participation, cooperation, and technological addiction compared to boys [2]. While girls use ICT for educational purposes, boys use it for social interaction practices [35]. However, age and gender are not essential factors in the achievement of educational outcomes related to digital skills [1]. Thus, schools cannot match the social differences related to ICT use at home, as these depend mostly on families themselves at this age [36]. However, they do provide the opportunity for students to be more active and motivated and to improve [36,37].



The effective integration and engagement of ICTs in everyday life play a fundamental role in maintaining social and motivational relationships in digital literacy [38,39], and may even mediate between the interest in technologies and the social engagement that ICTs generate [40]. Adolescents are familiar with some basic concepts related to the use of video games, sharing information, or sending photos and videos to their friends, as part of their daily life [11]. There are multiple factors that intervene in the use of ICTs among adolescents, and these depend on the level of schooling, their economic situation, their digital skills, and their place of residence, as well as the presence of electronic devices in the home [41]. Adolescents with a greater use of electronic devices are more likely to use social networks, although for recreational, in addition to educational, purposes [42,43]. In this sense, online collaboration has the potential to develop digital literacy skills, but it may affect children’s and adolescents’ academic performance [4,43], psychological and social well-being [38], as well as their cognitive–motivational aspect [44].



The main research on the motivation generated by ICT in adolescents is related to education, especially in how the use of ICT in students, at home and at school, influences the performance of reading comprehension [5,45,46], mathematics [47,48] and science [47,48,49,50]. In these three domains or areas of knowledge, there are differences in academic performance. During the pandemic, ICT use has grown among adolescents, and they rely more than ever on technology for their studies [51]. Analyzing ICT use and its variables in this period is important, as it provides a clearer picture of the effects on motivation and academic performance in this student body [49]. Such research can create an early warning system that can identify students at risk of not developing adequate reading literacy in the future [45]. In this regard, there are studies linking the easy availability and autonomy of ICT with negative reading achievement, especially at home [5,45]. However, their appropriate use in schools has highly positive effects [40,43]. Thus, school autonomy over ICT in countries such as Singapore and Turkey before the pandemic had a positive relationship with achievements in science and mathematics [47,50].



From the different spheres of society, we must promote among students the ease of use of ICTs, which can help motivate, complement, enrich, and transform education [52]. Among the main characteristics of ICT that stand out and are influenced in the field of education are ubiquity [53] and collaborative learning. ICTs improve skills and attitudes that lead to changes in the student, through appropriation in the monitoring role, encouraging the promotion of autonomy and voluntary action in the classroom. This fact produces an important social contribution that evidences protagonist and citizen behavior [54] from a constructivist approach and a collaborative methodology [55].




2. Justification and Objectives of the Study


The COVID-19 pandemic has generated a need in education related to the use, learning, and mastery of online ICT [56]. Handling electronic tools and devices, in schools and at home, has generated a need at an early age and requires digital training from schools for the correct use of platforms, resources, or applications. However, young people today use ICT quite frequently and for different purposes, generating different types of motivation and academic performance depending on the gender and age of the students [2,25,26,27,35]. As a result of this contrast, this research has arisen in order to increase knowledge of the degree of interest, socialization, autonomy, and digital competence generated by ICT in primary school pupils in pandemic times.



The main objective of this research is to learn about the motivation and commitment generated by ICT, at home and at school, in sixth-grade primary school pupils after their incorporation into the classroom, following the confinement of the first wave of the COVID-19 pandemic.



This general objective leads to the formulation of the following specific objectives:




	
To learn about the motivation aroused in sixth-grade primary school pupils by the use and engagement of ICT during the first wave of confinement;



	
To identify the influence of gender on the motivation of sixth-grade primary school students to use ICT after this confinement;



	
To determine the influence of age on the motivation of sixth-grade primary school students in the use of ICT after this confinement.








The following research questions arise from these objectives:




	
Q1: Which of the variables analyzed have the greatest influence on ICT use?



	
Q2: Does gender influence students’ motivation to use ICTs after the pandemic?



	
Q3: Does the age of the student after confinement influence the degree of motivation and in which areas of study?









3. Method


3.1. Research Design and Variables


This research is a quasi-experimental descriptive and correlational study based on a quantitative method in the treatment of data [57].




3.2. Participants


The number of students participating in this study was 924, which represented 78% of the total number of students enrolled in the sixth grade of primary education in the autonomous city of Ceuta (Spain) at the time of the study, according to data provided by the Provincial Directorate of the Ministry of Education and Vocational Training of this city. The population of Ceuta exceeds 85,000 inhabitants, and it stands out for its linguistic and cultural diversity. Thus, 32% of the inhabitants have Dariya as their mother tongue, a colloquial dialect of Arabic for exclusively oral use that does not have official recognition according to the data provided by the report of the State School Council in 2019 [58].



The questionnaire that the Programme for International Student Assessment (PISA) developed in 2015 was the instrument used in November 2020 for the sample of this study, which was made up of 50.22% girls and 49.78% boys, aged between 10 and 13 years, with an average of 11.08 years and a standard deviation of 0.49.



The study was carried out through a seminar organized by the Provincial Directorate of Education and Vocational Training of the autonomous city of Ceuta and focused on students in the sixth year of primary education. The study was carried out on a voluntary basis in all of the educational centers that teach this stage of education in this city, with the exception of one center, a private-subsidized center that decided not to participate. The total number of participating centers was 22 (public = 17; subsidized = 5). These data were extracted from the database provided freely by the Spanish Ministry of Education and Vocational Training.




3.3. Instrument


A validated questionnaire on ICT motivation, use, and engagement located after a thorough review of the scientific literature [44] was used for the research. The instrument was translated into Spanish by two native speakers specialized in the subject matter of the study. It should be noted that the original instrument was intended for adolescents. In this case, it is still appropriate for the study population of this research.



This questionnaire consists of 21 items distributed in four dimensions: (a) Interest generated by ICT (INT) (6 items); (b) Perceived digital competence through ICT (COM) (5 items); (c) Perceived autonomy through ICT (AUT) (5 items); (d) ICT as a subject of social interaction (SOC) (5 items). (see Appendix A).



The different variables were assessed using a 5-point Likert rating scale (1 = Never; 2 = Almost never; 3 = Sometimes; 4 = Almost always; 5 = Always). Regarding age and gender, students were asked to provide these data in writing in the same questionnaire.



The instrument used was based on the instrument validated for the Swiss and German context [44]. In our case, based on the metric values of the validation and reliability of this instrument, we have validated and made the instrument reliable in the Spanish context. In this case, the instrument was translated. This was carried out by two translation experts. Subsequently, the Delphi method [59] was used quantitatively, with the judgement of six experts in the field of education and in the use of ICT for its review. In addition, various statistical procedures were carried out to check the adequacy and correspondence of the experts’ observations, using Fleiss’ Kappa and Kendall’s W tests, which proved to be adequate (K = 0.83; W = 0.87).



Quantitative validation was carried out by means of an exploratory factor analysis, using the principal component method with a Varimax rotation. Dependence between variables was obtained with the sphericity test (Bartlett = 4671.62; p < 0.001). In addition, the Kaiser–Meyer–Olkin test found a relevant score (KMO = 0.93) on sample adequacy. Finally, the average reliability of the questionnaire was calculated with different statistical methods such as composite reliability (FC = 0.85), Cronbach’s alpha (α = 0.86), and mean variance extracted (VME = 0.79), resulting in values that confirm adequate reliability indices of the instrument in question [60].




3.4. Procedure


The research phase began in October 2020, following the suspension of face-to-face classes due to the pandemic. In the first phase, the appropriate permits were requested, from both the Provincial Directorate of Education and Vocational Training of Ceuta. The latter approved and authorized the establishment of the research seminar. Subsequently, the educational centers, with one exception, approved and authorized the development of the seminar. In the second phase, the researchers of this study collected the data by means of a printed questionnaire that was provided to the students of the sixth level of primary education during the first months of the 2020–2021 academic year. The researchers were present during the data collection and advised the students at all times.



Subsequently, in a third phase, once the data had been collected, the database was created in the Statistical Package for the Social Sciences (SPSS), version 28.




3.5. Data Analysis


Basic statistical data such as mean (M) and standard deviation (SD) were used in the development of the study. Specific tests were also carried out to determine the distribution, such as Fisher’s aiming factor (FA) and Pearson’s asymmetry coefficient (PAC). The association of the variables was performed using Pearson’s chi-square test (χ2), together with Cramer’s V (V) and the contingency coefficient (Cont) to determine the associative strength index [61]. In addition, a multiple linear regression model was run to predict the effect of age and gender on students’ motivation to use ICT.





4. Results


The results obtained after applying the various statistical methods are presented below. In general and descriptively, in Table 1, it can be seen that most of the averages achieved are above the overall mean, i.e., above 2.50. In fact, they were all above 3.00, except for two variables: I forget time when using various electronic devices (INT_1) and exchanging solutions to problems with digital devices with others on the Internet (SOC_2). These were slightly below the average. Going into more detail, the variable with the highest mean was the item using devices at home when they want to (AUT_3). In contrast, the variable with the lowest mean was SOC_2.



Within the dimension of interest in ICT (INT), the variable with the highest mean score was the item I like using digital devices (INT_6), while the variable with the lowest mean score was INT_1. In the ICT-perceived digital competence (COM) dimension, the variable with the best mean score was I feel comfortable using my digital devices at home (COM_3), while the one with the lowest score was I feel comfortable using digital devices with which I am less familiar (COM_1). In the dimension perceived autonomy through ICT (AUT), the variable with the best mean was I use various electronic devices at home when I want to (AUT_3), while the one with the lowest mean was I read information about digital devices to be independent (AUT_2). Finally, within the dimension of the ICT as a topic of social interaction (SOC), the variable with the highest mean was I learn a lot about digital media when talking to my friends and family (SOC_5), and the one with the lowest mean was SOC_2.



As for the standard deviation, for most of the variables, there was no similar trend in the responses of the respondents, but the respond trend was similar for three variables: I like using digital devices (INT_6), I feel comfortable using my digital devices at home (COM_3), and AUT_3.



On the other hand, the skewness and kurtosis values show that the response distribution was normal. This is because the values were ±1.96, according to [62]. The kurtosis of most of the variables was platykurtic.



Continuing with the correlational analysis (Table 2), there were significant differences in the correlation established between gender and different variables of the commitment to ICT use among sixth-grade primary school students. The variables that showed significant correlations were Internet is a great resource for obtaining information that interests me (INT_2), it is very useful to have social networks (INT_3), I like using digital devices (INT_6), I feel comfortable using digital devices with which I am less familiar (COM_1), when I encounter problems with digital devices, I think I can solve them (COM_4), if I need a new software or program, I install it myself (AUT_5), if I need a new software or program, I install it myself (AUT_6), if I need a new software or program, I install it myself (AUT_6), if I need a new software or program, I install it myself (AUT_6), I install it myself (AUT_1), if I have a problem with digital devices, I start to solve it myself (AUT_4), if I need a new application, I choose it myself (AUT_5), to learn something new about digital devices, I like to talk about them with my friends (SOC_1), SOC_2, I like to get together with friends and play computer and video games with them (SOC_3), and I like to share information about digital devices with my friends (SOC_4). Although there was correlation, the strength of association was low for most of the variables. For SOC_3, the strength of association was medium. In the rest of the variables, there were no statistically significant correlation values.



In the correlational analysis between age and the variables (Table 3), it was observed that there were variables that showed statistically significant differences in the correlation established between age and the variables I am very excited to discover new digital devices or applications (INT_4), if my friends and family have a problem with digital devices, I can help them (COM_5), INT_2, INT_6, COM_1, COM_3, AUT_3, and AUT_4. Furthermore, it was observed that the strength of association in all of them was low, and the rest of the variables did not show statistically significant signs.



Finally, in the multiple linear regression models, both for gender and for age, the stepwise model was applied. In the analysis applied to gender, five significant models were obtained. In the analysis applied to age, five significant models were also obtained. In both cases, Model 5 was selected, since it had the most significant values (Table 4).



In relation to gender, the variables that made up Model 5 (Table 5) were INT_3, the internet is a great resource for information that interests me (e.g., news, sports, and dictionaries) (INT_2), if my friends and family want to buy new digital devices or apps, I can give them advice (COM_2), COM_4, and COM_5. In relation to age, the variables that made up Model 5 were COM_3, if I need a new application, I choose it myself (AUT_5), I feel comfortable using digital devices that I am less familiar with (COM_1), INT_6, and AUT_1. For both gender and age, these variables showed significant values of less than 0.05. Therefore, these variables showed predictive value, although their predictive ability was low.




5. Discussion


COVID-19 has markedly changed the use of ICTs in homes and in the educational field [6,7,8,43]. Here, we studied the concerns and motivations of students in the sixth year of primary education in relation to access, use, and commitment to ICTs, which go beyond the barriers of schools [13]. The results provide important information for families and teachers, in line with what was established by Skvarc et al. (2021). Those students who have had technological resources at their disposal have improved their digital competence [16]. Moreover, it has enabled them to have a more standardized learning process. On the other hand, those who did not have technological resources at their disposal saw a decrease in their performance [25,26,27]. As Vila et al. (2020) did, we highlighted two key elements in this study: the role of ICT in students from 10 to 13 years old and the influence of gender, both in schools and in homes, as well as in their academic performance.



This research showed a similar response trend in certain variables. In other words, there is a similar opinion on the part of all those involved in the perceived autonomy in the use of ICTs, in the interest generated by their use, in perceived digital competence, and in the use of ICTs for social interaction [1,2,3].



Regarding the first objective of the study, during and after confinement, the educational community (teachers, families, and students) has given greater recognition to the knowledge and use of ICT [26,27,51]. This use has been associated with increased academic performance and motivation [18,19], but with nuances. In those adolescents who are supervised in the use of ICT by their families and, in addition, use ICT as a methodological resource in schools, there are benefits in their academic performance [15,16,36,45]. However, those who use electronic tools and devices without supervision, as a means of recreation, socializing, or sharing multimedia images [13], decline in terms of their performance in mathematics, science, and reading comprehension [5,49].



This is a clear example of how certain factors influence students’ ICT use. This study analyzed the influence of gender and age on ICT use and engagement after the pandemic. Starting with the analysis of the results obtained, it was generally observed that the assessment of ICT use and engagement in the educational environment was medium-high. This is in line with other studies [5,45,46,47,48,49,50]. It is true that certain aspects were below the overall average, as in the case where students forget about time when using electronic devices or where they exchange solutions to problems with digital devices using the Internet. This may be due to a lack of socialization during the pandemic period. As can be seen, not all aspects of ICT use are positive [26,27,28].



It has been shown that students who like the use of digital devices feel comfortable with their use at home [3,4,5,26,36]. In addition, they make use of ICT when they consider it appropriate and improve their digital competence when they debate with other people, as stated by Aesaert et al. (2015), Gniewosz et al. (2014), and Senkbeil et al. (2016). From a less positive perspective, students felt more insecure when using new, unfamiliar digital devices, forcing them to exchange solutions to problems with digital devices with others on the Internet. They also had minor difficulties when reading information about the use of certain digital devices in order to be independent. In other words, all of the circumstances mentioned are involved when students had to solve problems using ICT. This is in line with other studies [5,11,26,27].



In relation to the second objective, the influence of the use and commitment of ICTs on gender, the results for all variables showed a greater predisposition on the part of boys, contrary to what was observed by López et al. (2019). This is in line with the results obtained by Vekiri (2013) and Vila et al. (2020), in which boys found it very useful to have social networks, they liked to get together with friends and play computer and video games, and they also liked to share information about digital devices with their friends. The results of this research showed that the Internet was used as a resource for information that interests the student more so in boys, a fact that is contrary to other research data such as that of López et al. (2019) and Vekiri (2013). Although the correlation was low, there was an exceptionally medium correlation with the enjoyment of meeting friends and playing computer and video games in male students, compared to the female group.



In relation to gender, boys were more likely to have access to the Internet as a resource for obtaining information, using social networks, solving problems with devices, and giving advice to friends and family when they want to buy something or solve problems with digital devices or applications. These results follow what was established by Botuzova (2020) and López et al. (2019). Admittedly, the predictive factor was low, but high enough to be taken into account.



Finally, in relation to the third objective, in relation to age, a low correlation between age and various variables was observed, due to possible economic differences, digital skills, or the presence of electronic devices in the home, which the sample presents, as also established by Martínez and Fierros (2022). In this case, the variable representing being excited about discovering new digital devices was similar at ages 11–13. However, at the age of 10, these values were lower. With regard to whether their friends and family have a problem with digital devices and whether they can help them, students aged 13 had a higher rating than the rest of the age groups, supporting the results of Christoph (2015), Díaz et al. (2020), Moreno (2019), and Murillo and D’Antonio (2019).



The same was true for adolescents and the feeling of comfort with using digital devices with which they are less familiar. Moreover, they stated that, if they have a problem with them, they start to solve it themselves. Regarding how they like to use digital devices, they felt comfortable using them at home whenever they wanted, considering the Internet a great resource for information (e.g., news, sports, and dictionaries). This fact may be related to the reason for distancing during the pandemic, as established by Serra et al. (2021). By contrast, 13-year-old students rated it lower than other age groups did, in line with the results of other studies [1,5,25,38,40,55].



In pupils aged 10–13 years, age correlated with the variables of liking to use digital devices, feeling comfortable at home with ICT, choosing one’s own applications if needed, feeling comfortable using digital devices with which they are less familiar, and installing a new software or program, as established by Castellano and Pantoja (2017), Karapanos and Hawlitschek (2021), and Segura et al. (2020). As with gender, the prediction was low, but high enough to be taken into account. In this case, liking and feeling comfortable using digital devices at home among 13-year-old students was rated worse than the rest of the age groups. On the other hand, if they need a new application, software, or program, they are more likely to choose and install it themselves, and they feel more comfortable using digital devices with which they are less familiar, compared to the other age groups.



Importantly, this study confirms that both gender and age are predictive factors in the engagement of ICT use in teaching and learning processes following the studies by Segura et al. (2020) and Stuchlikova (2016).




6. Conclusions


In relation to the first objective, it can be concluded that the use and commitment of ICT in students in the sixth year of primary education in the Spanish context, after the period of confinement, was medium-high. Taking the second objective as a reference, the male gender presented a higher value in the use of ICT than the female gender. Lastly, in relation to the third objective, 13-year-old students presented scores below the rest of the age groups analyzed in terms of, e.g., feeling comfortable using digital devices at home. In addition, in both gender and age, there was a correlation allowing us to offer predictive elements.



Therefore, the results of this study and the increasing levels of ICT use, as pointed out by Skvarc et al. (2021), suggest a need to guarantee access to ICT and its productive use to students, both in schools and at home, because we are immersed in an ecosystem of educational innovation, given the global impact of COVID-19, as also established by Martínez and Fierros (2022).



The pandemic has made it possible to discover the differences generated by the use of ICTs in different homes and their use and motivations among adolescents. This fact should not go unnoticed by educational policies that must address and compensate for these differences from the classroom, in order to face the challenges that are here to stay: an education and, above all, a digitized society. Therefore, we are facing an uncertain future in relation to perceived digital competence following the line of research by Vila et al. (2020).



Among the main limitations of this study is the focus of the sample chosen, specifically the sixth year of primary education, which includes a variable age range between 10 and 13 years old, with different percentages of participation, the largest sample being the 11-year-old age group. The fact that we were unaware of the pandemic situation and its consequences, and did not carry out a pre-test and post-test, does not allow us to establish the real impact that the confinement has had on the students in the sample.



The prospective results from this research focus on the use and commitment of adolescents in the primary education stage and their willingness, skills, and commitment to a possible hybrid education in the future. At the same time, following this study, teachers and families should become aware that ICT is a real resource today and is indispensable in the daily lives of children from an early age, both at school and at home.



As future lines of research, we are considering the possibility of selecting other educational levels and stages, in order to detect the beginnings of the evolution of the use of and commitment to ICT. In addition, their relationships with other variables, such as the possession of electronic devices, socio-demographic data, and the use of social networks, and their influence on results can be assessed.
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Table A1. ICT participation questionnaire. Areas and variables.






Table A1. ICT participation questionnaire. Areas and variables.





	
Area 1. Interest generated by ICT(INT).




	
INT_1

	
I forget about time when I use digital devices.




	
INT_2

	
The Internet is a great resource for information that interests me (e.g., news, sports, anddictionaries).




	
INT_3

	
It is very useful to have social networks.




	
INT_4

	
I am very excited to discover new digital devices or applications.




	
INT_5

	
I really feel bad if Internet connection is not possible.




	
INT_6

	
I like using digital devices.




	
Area 2. Perceived ICT digital competence(COM)




	
COM_1

	
I feel comfortable using digital devices that I am less familiar with.




	
COM_2

	
If my friends and family want to buy new digital devices or applications, I can give them advice.




	
COM_3

	
I feel comfortable using my digital devices at home.




	
COM_4

	
When I encounter problems with digital devices, I feel I can solve them.




	
COM_5

	
If my friends and family have a problem with digital devices, I can help them.




	
Area 3. Perceived autonomy through ICT(AUT)




	
AUT_1

	
If I need a new software or program, I install it myself.




	
AUT_2

	
I read information about digital devices to be independent.




	
AUT_3

	
I use electronic devices at home when I want to.




	
AUT_4

	
If I have a problem with digital devices, I start solving it on my own.




	
AUT_5

	
If I need a new application, I choose it myself.




	
Area 4. ICT as a subject of social interaction(SOC)




	
SOC_1

	
To learn something new about digital devices, I like to talk about them with my friends.




	
SOC_2

	
I like to exchange solutions to problems with digital devices with others on the Internet.




	
SOC_3

	
I like to get together with friends and play computer and video games with them.




	
SOC_4

	
I like to share information about digital devices with my friends.




	
SOC_5

	
I learn a lot about digital media by talking with my friends and family.
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Table 1. Descriptive of the scores obtained in the four dimensions.






Table 1. Descriptive of the scores obtained in the four dimensions.





	

	
Likert Scale n (%)

	
Parameters




	

	
1

	
2

	
3

	
4

	
5

	
M

	
SD

	
Skw

	
Kme






	
INT_1

	
164 (17.7)

	
149 (16.1)

	
339 (36.7)

	
125 (13.5)

	
147 (15.9)

	
2.94

	
1.281

	
0.065

	
−0.885




	
INT_2

	
23 (2.5)

	
34 (3.7)

	
291 (31.5)

	
256 (27.7)

	
320 (34.6)

	
3.88

	
1.010

	
−0.561

	
−0.188




	
INT_3

	
89 (9.6)

	
75 (8.1)

	
324 (35.1)

	
186 (20.1)

	
250 (27.1)

	
3.47

	
1.238

	
−0.392

	
−0.659




	
INT_4

	
57 (6.2)

	
79 (8.5)

	
238 (25.8)

	
205 (22.2)

	
345 (37.3)

	
3.76

	
1.213

	
−0.652

	
−0.513




	
INT_5

	
182 (19.7)

	
137 (14.8)

	
215 (23.3)

	
125 (13.5)

	
265 (28.7)

	
3.17

	
1.481

	
−0.122

	
−1.351




	
INT_6

	
18 (1.9)

	
29 (3.1)

	
153 (16.6)

	
213 (23.1)

	
511 (55.3)

	
4.27

	
0.974

	
−1.26

	
1.049




	
COM_1

	
174 (18.8)

	
144 (15.6)

	
268 (29)

	
135 (14.6)

	
203 (22)

	
3.05

	
1.390

	
−0.025

	
−1.173




	
COM_2

	
66 (7.1)

	
56 (6.1)

	
192 (20.8)

	
187 (20.2)

	
423 (45.8)

	
3.91

	
1.243

	
−0.923

	
−0.162




	
COM_3

	
21 (2.3)

	
27 (2.9)

	
138 (14.9)

	
184 (19.9)

	
554 (60)

	
4.32

	
0.983

	
−1.44

	
1.531




	
COM_4

	
83 (9)

	
76 (8.2)

	
282 (30.5)

	
247 (26.7)

	
236 (25.5)

	
3.52

	
1.211

	
−0.506

	
−0.519




	
COM_5

	
44 (4.8)

	
64 (6.9)

	
209 (22.6)

	
190 (20.6)

	
417 (45.1)

	
3.94

	
1.175

	
−0.854

	
−0.208




	
AUT_1

	
202 (21.9)

	
100 (10.8)

	
145 (15.7)

	
148 (16)

	
329 (35.6)

	
3.33

	
1.569

	
−0.336

	
−1.420




	
AUT_2

	
187 (20.2)

	
130 (14.1)

	
236 (25.5)

	
185 (20)

	
186 (20.1)

	
3.06

	
1.398

	
−0.105

	
−1.209




	
AUT_3

	
18 (1.9)

	
34 (3.7)

	
149 (16.1)

	
171 (18.5)

	
552 (59.7)

	
4.30

	
0.995

	
−0.133

	
1.071




	
AUT_4

	
148 (16)

	
99 (10.7)

	
242 (26.2)

	
201 (21.8)

	
234 (25.3)

	
3.30

	
1.376

	
−0.329

	
−1.056




	
AUT_5

	
69 (7.5)

	
58 (6.3)

	
125 (13.5)

	
195 (21.1)

	
477 (51.6)

	
4.03

	
1.255

	
−1.16

	
0.231




	
SOC_1

	
111 (12)

	
104 (11.3)

	
239 (25.9)

	
191 (20.7)

	
279 (30.2)

	
3.46

	
1.342

	
−0.422

	
−0.948




	
SOC_2

	
362 (39.2)

	
159 (17.2)

	
165 (17.9)

	
119 (12.9)

	
119 (12.9)

	
2.43

	
1.436

	
0.527

	
−1.099




	
SOC_3

	
114 (12.3)

	
63 (6.8)

	
154 (16.7)

	
131 (14.2)

	
462 (50)

	
3.83

	
1.422

	
−0.868

	
−0.628




	
SOC_4

	
114 (12.3)

	
103 (11.1)

	
249 (26.9)

	
187 (20.2)

	
271 (29.3)

	
3.43

	
1.340

	
−0.395

	
−0.955




	
SOC_5

	
46 (5)

	
63 (6.8)

	
231 (25)

	
224 (24.2)

	
360 (39)

	
3.85

	
1.158

	
−0.750

	
−0.255








Note: 1 = Never; 2 = Almost never; 3 = Sometimes; 4 = Almost always; 5 = Always; SD: Standard deviation; Skw = Asymmetry; Kme = Kurtosis.
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Table 2. Association between gender and variables.
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Mean Score for Gender

	
Parameters




	

	
Male

	
Female

	
χ2 (gl)

	
p-Value

	
Cont

	
V






	
INT_1

	
2.97

	
2.90

	
7.055 (4)

	
0.133

	
0.087

	
0.087




	
INT_2

	
3.93

	
3.83

	
15.954 (4)

	
0.003

	
0.130

	
0.131




	
INT_3

	
3.51

	
3.42

	
13.380 (4)

	
0.010

	
0.119

	
0.120




	
INT_4

	
3.85

	
3.67

	
5.973 (4)

	
0.201

	
0.080

	
0.080




	
INT_5

	
3.25

	
3.09

	
6.705 (4)

	
0.152

	
0.085

	
0.085




	
INT_6

	
4.35

	
4.19

	
15.810 (4)

	
0.003

	
0.130

	
0.131




	
COM_1

	
3.20

	
2.91

	
13.945 (4)

	
0.007

	
0.122

	
0.123




	
COM_2

	
3.94

	
3.89

	
7.480 (4)

	
0.113

	
0.090

	
0.090




	
COM_3

	
4.38

	
4.27

	
9.303 (4)

	
0.054

	
0.100

	
0.100




	
COM_4

	
3.69

	
3.34

	
19.248 (4)

	
0.001

	
0.143

	
0.144




	
COM_5

	
3.97

	
3.91

	
5.525 (4)

	
0.238

	
0.077

	
0.077




	
AUT_1

	
3.45

	
3.20

	
10.325 (4)

	
0.035

	
0.105

	
0.106




	
AUT_2

	
3.16

	
2.95

	
7.771 (4)

	
0.100

	
0.091

	
0.092




	
AUT_3

	
4.35

	
4.26

	
8.188 (4)

	
0.085

	
0.094

	
0.094




	
AUT_4

	
3.47

	
3.13

	
16.096 (4)

	
0.003

	
0.131

	
0.132




	
AUT_5

	
4.13

	
3.94

	
10.327 (4)

	
0.035

	
0.105

	
0.106




	
SOC_1

	
3.63

	
3.29

	
23.667 (4)

	
0.000

	
0.158

	
0.160




	
SOC_2

	
2.65

	
2.21

	
25.842 (4)

	
0.000

	
0.165

	
0.167




	
SOC_3

	
4.19

	
3.47

	
61.554 (4)

	
0.000

	
0.250

	
0.258




	
SOC_4

	
3.59

	
3.27

	
18.679 (4)

	
0.001

	
0.141

	
0.142




	
SOC_5

	
3.91

	
3.81

	
5.684 (4)

	
0.224

	
0.078

	
0.078








Note: 1 = Never; 2 = Almost never; 3 = Sometimes; 4 = Almost always; 5 = Always; χ2 (gl) = Chi-square, degrees of freedom; p-value; Cont = Contingency coefficient; V = Cramer’s V.
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Table 3. Association between age and variables.
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Average Age

	
Parameters




	

	
10

	
11

	
12

	
13

	
χ2 (gl)

	
p-Value

	
Cont

	
V






	
INT_1

	
2.83

	
2.96

	
2.85

	
2.90

	
6.309 (12)

	
0.900

	
0.082

	
0.048




	
INT_2

	
3.85

	
3.90

	
3.82

	
3.50

	
21.721 (12)

	
0.041

	
0.152

	
0.089




	
INT_3

	
3.53

	
3.47

	
3.45

	
3.10

	
9.299 (12)

	
0.067

	
0.100

	
0.058




	
INT_4

	
3.50

	
3.78

	
3.76

	
3.70

	
23.119 (12)

	
0.027

	
0.156

	
0.091




	
INT_5

	
3.18

	
3.17

	
3.14

	
3.50

	
18.827 (12)

	
0.093

	
0.141

	
0.082




	
INT_6

	
4.36

	
4.29

	
4.07

	
4.00

	
29.857 (12)

	
0.003

	
0.177

	
0.104




	
COM_1

	
2.89

	
3.02

	
3.24

	
3.90

	
21.346 (12)

	
0.046

	
0.150

	
0.088




	
COM_2

	
3.70

	
3.97

	
3.76

	
3.60

	
20.931 (12)

	
0.051

	
0.149

	
0.087




	
COM_3

	
4.30

	
4.36

	
4.19

	
3.20

	
36.923 (12)

	
0.000

	
0.196

	
0.115




	
COM_4

	
3.35

	
3.54

	
3.48

	
3.50

	
13.294 (12)

	
0.348

	
0.119

	
0.069




	
COM_5

	
3.62

	
3.97

	
3.92

	
4.30

	
32.976 (12)

	
0.001

	
0.186

	
0.109




	
AUT_1

	
2.95

	
3.33

	
3.47

	
3.90

	
18.639 (12)

	
0.098

	
0.141

	
0.082




	
AUT_2

	
2.83

	
3.07

	
3.08

	
3.10

	
3.772 (12)

	
0.987

	
0.064

	
0.037




	
AUT_3

	
4.29

	
4.33

	
4.18

	
3.90

	
21.529 (12)

	
0.043

	
0.151

	
0.088




	
AUT_4

	
2.98

	
3.32

	
3.32

	
3.40

	
22.971 (12)

	
0.028

	
0.156

	
0.091




	
AUT_5

	
3.92

	
4.00

	
4.21

	
4.60

	
7.984 (12)

	
0.786

	
0.093

	
0.054




	
SOC_1

	
3.26

	
3.46

	
3.49

	
3.90

	
13.009 (12)

	
0.368

	
0.118

	
0.069




	
SOC_2

	
2.15

	
2.44

	
2.50

	
2.70

	
12.803 (12)

	
0.384

	
0.117

	
0.068




	
SOC_3

	
3.62

	
3.89

	
3.54

	
3.90

	
12.952 (12)

	
0.373

	
0.118

	
0.068




	
SOC_4

	
3.02

	
3.49

	
3.34

	
2.80

	
19.599 (12)

	
0.075

	
0.144

	
0.084




	
SOC_5

	
3.64

	
3.86

	
3.90

	
4.20

	
8.138 (12)

	
0.774

	
0.093

	
0.054








Note: 1 = Never; 2 = Almost never; 3 = Sometimes; 4 = Almost always; 5 = Always; χ2 (gl) = Chi-square, degrees of freedom; p-value; Cont = Contingency coefficient; V = Cramer’s V.
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Table 4. Multiple linear regression model by successive steps.






Table 4. Multiple linear regression model by successive steps.





	
Gender




	
Models

	
R

	
R2

	
R2C

	
ETE

	
CR2

	
CF

	
SCF




	
1

	
0.255

	
0.065

	
0.064

	
0.484

	
0.065

	
64.306

	
0.000




	
2

	
0.270

	
0.073

	
0.071

	
0.482

	
0.007

	
7.420

	
0.007




	
3

	
0.279

	
0.078

	
0.075

	
0.481

	
0.005

	
5.343

	
0.021




	
4

	
0.289

	
0.083

	
0.079

	
0.480

	
0.005

	
5.435

	
0.020




	
5

	
0.297

	
0.088

	
0.083

	
0.479

	
0.005

	
4.607

	
0.032




	
Age




	
Models

	
R

	
R2

	
R2C

	
ETE

	
CR2

	
CF

	
SCF




	
1

	
0.085

	
0.007

	
0.006

	
0.490

	
0.007

	
6.723

	
0.010




	
2

	
0.136

	
0.018

	
0.016

	
0.487

	
0.011

	
10.467

	
0.001




	
3

	
0.163

	
0.026

	
0.023

	
0.485

	
0.008

	
7.618

	
0.006




	
4

	
0.180

	
0.032

	
0.028

	
0.484

	
0.006

	
5.735

	
0.017




	
5

	
0.193

	
0.037

	
0.032

	
0.483

	
0.005

	
4.426

	
0.036








Note: TEE: Standard error of the estimate; CR2: Changes in R2, CF: Changes in F; SCF: Significance change in F.
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Table 5. Coefficients of the multiple linear regression of gender and age.






Table 5. Coefficients of the multiple linear regression of gender and age.





	
Gender




	

	
B

	
Typical Error

	
Beta

	
t

	
Sig.




	
5 (Constant)

	
1.824

	
0.069

	

	
26.404

	
0.000




	
INT_3

	
−0.085

	
0.012

	
−0.243

	
−6.962

	
0.000




	
INT_2

	
−0.033

	
0.012

	
−0.094

	
−2.827

	
0.005




	
COM_2

	
0.025

	
0.015

	
0.061

	
1.662

	
0.097




	
COM_4

	
−0.043

	
0.015

	
−0.104

	
−2.909

	
0.004




	
COM_5

	
0.036

	
0.017

	
0.083

	
2.146

	
0.032




	
Age




	

	
B

	
Typical Error

	
Beta

	
t

	
Sig.




	
5 (Constant)

	
2.202

	
0.086

	

	
25.481

	
0.000




	
COM_3

	
−0.054

	
0.019

	
−0.107

	
−2.799

	
0.005




	
AUT_5

	
0.033

	
0.014

	
0.084

	
2.277

	
0.023




	
COM_1

	
0.038

	
0.012

	
0.107

	
3.110

	
0.002




	
INT_6

	
−0.050

	
0.019

	
−0.098

	
−2.573

	
0.010




	
AUT_1

	
0.023

	
0.011

	
0.075

	
2.104

	
0.036

















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  education-12-00183


  
    		
      education-12-00183
    


  




  





media/file0.png





