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Abstract.  New educational trends mediated by technology require the 
development of Teacher Digital Competence (TDC). These have been regulated 
by competence frameworks, such as DigCompEdu. The aim of the study is to 
determine and compare the level of self-perception of digital competence 
among teachers of the different stages of compulsory education (Early 
Childhood, Primary and Secondary Education) as a function of gender, 
considering different age ranges, years of teaching experience and hours of 
permanent education. This study also analysed how different predictors 
influence each other in the acquisition of TDC. To this end, an ex post facto 
non-experimental design is used with 78,966 teachers from Andalusia (Spain). 
The results show that the diagnosed level is low-medium and that the analysed 
variables had significant impact and prediction levels. Consequently, the 
casuistry of this phenomenon is discussed, concluding that it is necessary to 
develop personalised training programmes for teachers. 

Keywords: Digital competence, compulsory education teachers, 
DigCompEdu, teacher training. 

1 Introduction 

Technology, as a fundamental ingredient for the advance of Knowledge Society, has 
acquired a crucial role in the scope of education. In this line, the importance of 
teacher competence in Information and Communication Technologies (ICTs) for their 
correct and effective incorporation in the classroom has become essential. The term 
Teacher Digital Competence (TDC) refers to the set of knowledge, abilities and/or 
skills in digital technologies of the teaching profession that help to solve the different 
professional and/or pedagogical problems [1]. The aim of TDC, as was highlighted by 
[2], is that the teacher acquires these competences to favour the development of the 
student competences. Moreover, as was pointed out by [3], there is a relationship 
between the didactic strategies applied by teachers and their level of TDC. 
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TDC has become a significant research line in the last years, according to the 
increase in the number of scientific studies published in academic journals and 
monographs exclusively dedicated to this topic [4, 5, 6, 7]. This fact explains, among 
other reasons, why the increasing implementation of plans to diagnose TDC [8, 9]. 
Therefore, it is necessary to establish training actions in the pedagogical-didactic and 
technological-instrumental aspect [10], since the self-perception of teachers toward 
their efficacy regarding their teaching competence is a variable that determines the 
use they make of technologies in their educational action. The commented aspects 
(definition, diagnosis and accreditation of DTC) require the analysis of this 
competence, since its low level results in a poor and unqualified educational use of 
ICTs by the teacher, and its high level has a positive influence on other competences 
that teachers must acquire for their professional development [11].  

In relation to these TDCs, different frameworks have been published [12, 13], 
among which the European Framework of Teacher Digital Competence DigCompEdu 
is the most consolidated one in different education levels and in different countries 
and continents [14, 15]. The DigCompEdu model is organised around three macro-
areas (professional, pedagogical and student digital competences), which comprise 6 
different competence areas: professional engagement, digital resources, teaching and 
learning, assessment, empowering learners and facilitating learners´ digital 
competence (Figure 1). 
 

  

Fig.  1.  Structure of DigCompEdu. Source: JRC 

 
These areas are summarised into dimensions (DIM): (DIM. A) Professional 

commitment, which is focused on communication and collaboration with the rest of 
the educational agents involved in the educational process; (DIM. B) Digital 
resources, which is focused on the selection, creation, modification and management 
of ICTs, considering the protection of personal data, as well as the author’s rights to 
use, modify or publish some digital resource; (DIM. C) Teaching and learning, which 
is related to the planning, design and organisation of ICTs and their subsequent 
implementation in the classroom; (DIM. D) Evaluation and feedback, which is 
focused on the use of ICTs to improve the teaching-learning processes with new or 
improved evaluation methods; (DIM. E) Student empowerment, which is aimed at 
creating digital activities and experiences that address the needs of the teaching-
learning process, influencing the empowerment of the students; and (DIM. F) 
Facilitating digital competence to the students, which is focused on helping teachers 
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to foster the development of digital competence in their students, teaching them both 
the risks of use and the safe and critical responsibility that the user must have.  

Although the use of ICTs has proved beneficial in the teaching-learning process of 
students, some studies show that certain teachers barely include ICTs in their daily 
teaching practice [16], or they only use them in basic actions due to their low digital 
competence [17,18, 19]. The fact that a teacher has a basic digital competence does 
not entail that he/she has the knowledge, skills and attitudes required to be a teacher 
in the 21st century, like to integrate digital technologies into the day-to-day of the 
teaching profession [15]. The need or no need of having this competence leads the 
authors of this study to wonder whether teachers are qualified to respond to the needs 
of the so-called “knowledge society”. Based on this reflection, what is the general and 
specific level of TDC of teachers of Early Childhood, Primary and Secondary 
Education? Are gender, age and educational stage determining and/or predictive 
variables of the level of TDC? 

1.1 Associated works: variables that influence teacher digital  
competence 

In the case of the variable “gender”, some studies show that there are statistically 
significant differences in digital competence between women and men. [20], who 
explored the perceptions of 281 Primary Education teachers from all over Spain, 
reported that the males had lower competences than the females in the use of webs 
and blogs, with the latter stating that they undertook more training courses in this 
respect. However, other studies demonstrate that gender is an important predictor of 
TDC, in favour of males [21, 22, 23, 24, 25, 26]. These two contradicting results do 
not clarify the impact of this predictor, since other studies have also observed that it is 
not a significant factor in this competence [27, 28] or that it depends on the analysed 
technological dimension. For instance, [29], in a sample of 115 Secondary Education 
teachers, showed that there were no significant differences as a function of gender in 
digital competences when using digital resources and applications, although they did 
find significant differences in the use of technological devices. These findings are also 
in line with those of [30], who, in a sample of 520 Spanish teachers from Early 
Childhood, Primary and Secondary Education, reported that the female teachers had a 
higher level of digital competence than the male teachers in the creation of digital 
content, whereas the males had a greater competence level in problem solving.Among 
the latest studies carried out, [31] found that there were no significant differences 
between the female and male gender regarding their basic skills in the use of the 
computer, among the teachers of the stages of Early Childhood Education, Primary 
Education and Secondary Education. These results were also similar in recent studies, 
finding no differences regarding gender, in the use of digital applications by teachers 
[19].  

Regarding age, [1] state that the students of teachers with experience in the use of 
ICTs obtain significantly better marks, which demonstrates the fundamental value of 
the digital competence of teachers in the learning process. The literature shows that 
there is an inversely proportional relationship in terms of age and TDC level [21, 29, 
32]. This could be due to the fact that younger teachers are more used to interacting 
with digital media from younger ages [33] and have received more digital training 
[34] in their personal and/or professional lives. This digital divide can be a direct 
consequence of the recent changes made around the promotion of this competence in 
the curricula of the Education degrees, given the obvious importance of this 
competence in future teacher training [7]. However, other authors have drawn 
opposing conclusions, stating that teachers with fewer years of teaching experience 
have poorer digital competence [17, 35]. The results are practically in line with age, 
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since, in most cases, the younger teachers have fewer years of teaching experience; 
therefore, the younger teachers, both in age and professionally, are those with lower 
digital competence.  

Furthermore, an adequate teacher digital competence in a pedagogical context is 
not guaranteed with initial teacher training alone, since teachers must continue their 
training within their own professional practice [36], as a requirement of social 
development, in line with the advances in humanity and the needs of society. That is, 
teacher training requires continuous professional development to improve their digital 
competences, since ICT resources are in constant evolution [37], and innovation 
programmes for teacher training have a significant impact on raising awareness about 
the pedagogy of ICTs and their subsequent integration in the classroom [38]. 

After this review on the state of the art, it is necessary to ask whether these 
predictors continue to have a significant influence when applying the DigCompEdu 
framework to teachers of all compulsory education stages (Early Childhood, Primary 
and Secondary Education) [39, 40]. In this context, the contribution of this study is 
linked to the large sample gathered for this work (n=78,966), which allows 
generalising the results in a more significant manner in the specific research context 
of compulsory education in Andalusia (Spain). Moreover, these results are in line 
with the objectives proposed by the European Commission’s Skills Agenda for 
Europe and the 2020 European Strategy Initiative “an agenda for new skills and jobs” 
[41], since they can be used as reference in regional and national programmes [42] for 
the digital transformation of educational centres, thus facilitating the consensual 
creation of a European Education Area. 

In view of this situation, and based on the research questions proposed, the 
following specific objectives were set for this study:  

• O1. To determine the level of self-perception of digital competence in 
teachers of the different compulsory education stages (Early Childhood, 
Primary and Secondary Education) as a function of gender.  

• O2. To comparatively analyse the existence of significant differences in the 
level of digital competence based on the gender of the teachers, for each 
internal category of the analysed variables (age, years of teaching 
experience and hours of permanent education). 

• O3. To analyse the existence of significant differences in the competence 
level of the teachers between the internal categories of the analysed 
variables (age, years of teaching experience and hours of permanent 
education), for each gender separately.  

• O4. To predict the teacher digital competence level as a function of the 
relationship of different covariables (described in the previous objectives). 

2 Methodology 

2.1 Design and participants 

To carry out this study, a non-experimental, questionnaire-based design was used. 
Once the data were collected, inferential and descriptive analyses were carried out to 
attain the objectives of the study. The participants were recruited by non-probabilistic 
purposeful sampling. This sampling has been used by having all the people who have 
participated in the study to ensure the largest sample size. Purposive sampling allows 
researchers to select available and accessible participants, which can facilitate data 
collection in situations where it would be difficult using other methods. 
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Of a total population of 98,091 teachers who work in the non-university 
Educational System of Andalusia, the sample was constituted by 78,966 teachers 
teachers of Early Childhood, Primary and Secondary Education from the autonomous 
community of Andalusia (Spain) who taught in the academic year 2021/2022. The 
sample size ensures a margin of error of 0.3%, with a confidence level of 99.99%.The 
data were gathered using a digital questionnaire, guaranteeing the privacy of the 
responses provided by the teachers, who were previously informed about the 
objectives of the study. 67.20% (n= 53,074) were women, with a mean age of 45.65 
years, whereas 33.80% (n= 25,892) were men, with a mean age of 46.26 years. 
Regarding the academic profile, the teachers of Early Childhood Education 
represented 11.20% (n= 8,881) of the sample, with an average teaching experience of 
8.38 years, whereas the teachers of Primary Education represented 34.60% (n= 
27,310) of the sample, with an average teaching experience of 6.65 years and, lastly, 
the Secondary Education teachers represented 54.20% (n= 42,775) of the sample, 
with an average teaching experience of 6.07 years. 

2.2 Instrument 

With the aim of measuring the level of self-perception in digital competence, the 
instrument developed by [43] was used. This study analysed the content validity 
through expert judgment. Then, the validity and reliability of the instrument were 
determined. It is important to point out that the instrument consists of 22 items that 
respond to the analysis of the six competence areas of the DigCompEdu framework, 
which were previously described in the introduction of this article.  

To measure the self-perception of the participants in this instrument, a 5-point 
Likert scale was used. The interpretation of each qualitative value of the scale was 
associated with the following progressive levels: teacher with little technological 
experience (A1); teacher with little interaction with educational technology, requiring 
external help to use it in the classroom (A2); teacher who experiments with ICTs 
adapting them to his/her educational context (B1); teacher who uses a broad range of 
ICTs with his/her students (B2); teacher who can both adapt ICTs to the needs of 
his/her students and motivate other teachers with great innovating and digital 
creativity (C1) and teachers who use technology creatively and are leaders and role 
models for other peers in the use of educational technology (C2). 

The instrument had adequate psychometric properties. The validity was verified 
through an exploratory factor analysis (EFA), which was carried out using SPSS 
software v24 (IBM), and a confirmatory factor analysis (CFA), using AMOS software 
v24.  

In the EFA, the principal components method was used for the selection of factors. 
The obtained factors were orthogonally rotated using the Varimax method with Kaiser 
normalisation. The Kaiser-Meyer-Olkin index was appropriate and significant (KM = 
0.988) and the result of Barlett’s Chi-squared test was significant (p < 0.05). The 
model proposed with the 6 latent factors and their 22 corresponding items explained 
74.21% of the true variance of the participants’ scores. The CFA showed adequate 
psychometric properties, as is recommended by [44]: CMIN (mean chi square < 500) 
= 397.126, p = <0.05; NFI (normed Fit Index > 0.7) = 0.942; GFI (Goodness of Fit 
Index > .7) = .969; PGFI (Parsimony Goodness of Fit Index, > .7) = .735; PNFI 
(Parsimony Normed Fit Index, > .7) = .749. Then, the coefficients of Composite 
Reliability (CR), Average Variance Extracted (AVE) and Maximum Shared Variance 
(MSV) were calculated. Table 1 shows the results of these analyses, as well as the 
reference values used for the fit of the model [45]. All the values obtained fit the 
reference values, demonstrating that this is a good model to measure the digital 
competences of the teachers. 
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Table 1.  Convergent and discriminant validity of the model 

DIM CR  FIT AVE FIT MSV FIT 

DIM. A .739 

CR > .7 

.689 

AVE > .5 

.559 

MSV < 
AVE 

DIM. B .758 .686 .546 

DIM. C .815 .652 .549 

DIM. D .813 .685 .429 

DIM. E .789 .669 .568 
DIM. F .829  .697  .412  

 
Lastly, the internal consistency was verified through Cronbach’s alpha and 

McDonald’s Omega. Table 2 presents each coefficient for the different dimensions of 
the instrument. As can be observed, the levels are very satisfactory, both in the 
dimensions of the instrument and globally. 

Table 2.  Reliability of the instrument 

Dimensions DIM. 
1 

DIM. 
2 

DIM. 
3 

DIM. 
4 

DIM. 5 DIM. 6 TOTAL 

Cronbach's Alpha .797 .869 .842 .806 .821 .895 .971 
McDonald's Omega .821 .813 .815 .812 .826 .901 .980 

2.3 Data analysis procedure and techniques 

The following aspects were considered in the statistical analyses: 
firstly, a descriptive analysis of the participants’ level of self-perception in digital 
competence was performed through measures of central tendency (mean). This was 
determined by classifying different variables: as a function of gender (male vs 
female), age range (under 39 years, 40-49 years, and 50 years and older), years of 
teaching experience (0-10 years, 11-20 years, and over 20 years), hours of permanent 
education understood as the set of training activities aimed at improving their 
scientific, technical, didactic and professional preparation (no training, 1-99 hours, 
100-199 hours, and 200 hours or more), and, lastly, educational stage (Early 
Childhood, Primary and Secondary Education).  

Then, with the aim of conducting a differential and comparative analysis, the 
normality of the data was verified in the total scores of the sample. The Kolmogorov-
Smirnov test revealed that the assumption of normality was not met (KS= .024; df= 
78,966; p= .001 < .05). However, [46] asserts that the non-normality does not have a 
serious effect on the distribution of the data in large samples (in our case, n= 78,966 
teachers). Furthermore, the F statistic of the ANOVA conducted was robust, in terms 
of type I errors when the distributions have asymmetry and kurtosis values that vary 
between -1 and 1. This was verified and the assumption was met in all the items of the 
instrument. Therefore, the statistical analyses were carried out with parametric 
techniques. More specifically, a Student’s t-test was used for independent samples to 
compare the results by gender and a univariate ANOVA was applied to compare the 
ranges. 
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Thirdly, in those cases in which statistically significant differences were found, the 
effect size was calculated. [47] interpreted the magnitude of the effect size for 
educational contexts according to Cohen’s formula as follows: development effects 
(values under 0.1); teaching effects (values between 0.2 and 0.3); and zone of desired 
effects (values over 0.4). This can be observed in the Tables by the letter “ES” (effect 
size). 

3 Results 

3.1 Comparative and differential  analysis  

Tables 3, 4 and 5 show the participants’ level of self-perception in digital competence 
for each educational stage, as a function of gender and for the three variables (age 
range, teaching experience range and range of hours of permanent education). In 
those cases in which there was a significant difference in terms of gender, the effect 
size was calculated. Moreover, for each educational stage, we verified the existence of 
significant differences in teacher digital competence between the ranges of the three 
variables analysed. In this case, the effect size is shown when there are significant 
differences between ranges.  

As can be observed in Table 3, there were significant differences regarding gender 
in the three educational stages and for all age ranges. However, the level of 
competence is intermediate for both genders, considering the measurement scale (five 
points), with the teachers being between the discoverer and integrator levels.  

Regarding the comparison between the age ranges, significant differences were 
observed in both genders and in all three educational stages, with small effect sizes, 
although these effect sizes decrease from the initial stages to the stage of Secondary 
Education; that is, the older the age range, the lower the competence level.  

Table 3.  Teacher digital competence based on teacher age. 

 Early Childhood Ed Primary Ed Secondary Ed 
Age Female Male ES Female Male ES Female Male ES 
> 39 2.39 2.63 .48* 2.90 3.10 .35* 3.17 3.29 .21* 

<=40>50 
 2.23 2.46 .48* 2.70 2.99 .49* 3.05 3.25 .31* 

=<50 2.14 2.29 .32* 2.68 2.80 .27* 2.95 3.11 .25* 
Comparison 
between age 
ranges (ES – 
Partial eta2) 

.033* .028* 
 

.046* .031* 
 

.020* .012* 
 

 
* Significance level at 0.05; F= female; M= male; ES= effect size  

 
Table 4 shows that there were significant differences according to gender in the 

three educational stages and for all ranges of teaching experience. It is also observed 
that the significance of these differences decreases between stages, with the smallest 
effect sizes being obtained by the Secondary Education teachers. For both genders, 
the competence level was intermediate (between the discoverer and integrator levels). 
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Regarding the comparison for teaching experience ranges, there were differences for 
each gender and educational stage, although these differences are very small. 
Specifically, there was no tendency in any direction with respect to teaching 
experience in any educational stage.  

Table 4.  Teacher digital competence according to the participants’ teaching experience. 

 Early Childhood Ed Primary Ed Secondary Ed 
Teaching experience F M ES F M ES F M ES 

0-10 2.26 2.48 .45* 2.74 2.99 .41* 3.07 3.22 .24* 
11-20 2.19 2.28 .19* 2.63 2.91 .47* 2.99 3.18 .31* 

21 or more 2.12 2.14 .32* 2.57 2.79 .37* 2.89 3.08 .30* 
Comparison 

between teaching 
experience ranges 
(ES – Partial eta2) 

.010* .020* 
 

.10* .10* 
 

.10* .003* 
 

 
* Significance level at 0.05; F= female; M= male; ES= effect size  
 

Table 5 shows that not all ranges and educational stages obtained significant 
differences in terms of gender. In the stage of Early Childhood Education, it was 
observed that there are significant differences only in the ranges in which the teachers 
had fewer or no hours of training. In the case of Primary and Secondary Education, 
significant differences were not found only in the group of teachers with over 200 
hours of teaching training. Globally, the greatest level of digital competence was 
obtained by the teachers of Secondary Education (for both genders), between the 
integrator and expert levels. With respect to the comparison by ranges of training 
hours, the larger the number of training hours, the greater the differences between 
men and women, up to the range of 200 hours of training, in which there were no 
differences.  

Table 5. Teacher digital competence according to the hours of permanent education of the 
participants. 

 Early Childhood Ed Primary Ed Secondary Ed 
Hours of permanent 

education 
F M ES F M ES F M ES 

None 2.20 2.31 .26* 2.68 2.86 .30* 2.96 3.09 .21* 
1-99 2.44 2.47 .49* 2.72 3.00 .47* 3.08 3.26 .28* 

100-199 2.56 2.57 - 2.97 3.32 .54* 3.34 3.56 .35* 
200+ 3.89 4.04 - 3.23 3.49 - 3.66 3.67 - 

Comparison between 
ranges of training hours 

(ES – Partial eta2) 
.015* .033 

 
.001 .022 

 
.022 .027 

 

 
* Significance level at 0.05; F= female; M= male; ES= effect size  
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3.2 Results  of classification techniques (trees) for each educational 
stage 

Up to this point, the obtained results have shown that there are significant differences 
in the level of total teacher digital competence for the three educational stages 
analysed. This was verified as a function of age range, teaching experience range and 
range of permanent education hours. However, it is also important to determine the 
order in which these significant predictors affect teacher digital competence, and 
whether they are related to each other in the acquisition of greater success rate 
(probability) regarding the level of digital competence. Classification tree analysis is 
the ideal method to answer this question and, consequently, to respond to Objective 3. 
Considering that the participants belonged to three different educational stages, three 
trees were extracted.  

 

Fig.  2.  Classification tree for the Early Childhood Education teachers. 

The tree presented in Figure 2 shows the global competence level of the Early 
Childhood teachers (node 0, M= 2.24 ± 0.48), between the discoverer and integrator 
levels. As can be observed, the direct predictor of digital competence is the age of the 
teacher. In those teachers aged between 40 and 49 years, the competence level is low 
(node 5, M=2.25 ± 0.46), and both the number of permanent education hours and 
gender can have a negative effect on it. For instance, for the teachers in this age range 
and without permanent education, the competence level is low (node 4, M= 2.20 ± 
2.20), and even lower for the female teachers (node 10, M= 2.19 ± 2.19). However, 
the male teachers in this age range with 1-100 hours of permanent education have a 
higher competence level (node 13, M= 2.51 ± 2.51), and those with over 100 hours of 
permanent education have an even higher competence level (node 6, M= 2.62 ± 2.62). 
In regard with the teachers aged 50 years and older, the competence level varies 
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considerably as a function of these variables. For example, it was observed that, in 
this age group, those teachers without permanent education have a low competence 
level (node 7, M= 2.09 ± 2.09), with female teachers showing an even lower level 
(node 14, M= 2.08 ± 2.08) with respect to the male teachers (node 15, M= 2.24 ± 
2.24). In positive terms, the highest competence level in this age range was obtained 
by those with over 100 hours of permanent education (node 9, M= 2.50 ± 2.50). 
 

	
Fig. 3.  Classification tree for the Primary Education teachers. 

The tree presented in Figure 3 shows the global competence level of the Primary 
Education teachers (node 0, M= 2.79 ± 0.62), between the discoverer and integrator 
levels. According to this tree, the teachers aged 39 years and younger obtained a 
higher competence level (node 1, M= 2.96 ± 0.60) compared to the rest of the age 
groups. Moreover, regarding gender, for this age range, the male teachers showed a 
higher competence level (node 5, M= 3.10 ± 0.62). Similarly, for the teachers aged 
40-49 years, gender has an impact on the acquisition of digital competence. Thus, it 
was observed that the female teachers obtained a lower competence level (node 6, M= 
2.70 ± 0.60) compared to the male teachers (node 7, M= 3.00 ± 0.68). Lastly, the 
teachers aged 50 years and older showed the lowest competence level (node 3, M= 
2.65 ± 0.60). Furthermore, in this age range, the competence level was even lower for 
the female teachers (node 8, M= 2.58 ± 0.55) and those teachers without permanent 
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education (node 10, M= 2.50 ± 0.54). On the other hand, the male teachers in this age 
group obtained a higher digital competence (node 9, M=2.80 ± 0.67). 

 

 

Fig. 4.  Classification tree for the Secondary Education teachers. 

The tree presented in Figure 4 shows the global competence level of the Secondary 
Education teachers (node 0, M= 3.11 ± 0.63), between the integrator and expert 
levels. As can be observed for this educational stage, gender has a greater direct effect 
than the age range, which is in line with the results obtained in the previous 
educational stages. The male teachers showed a higher competence level (node 1, M= 
3.20 ± 0.67) with respect to the female teachers (node 2, M= 3.05, ± 0.60). Moreover, 
an even higher competence level was obtained by the male teachers with at least 100 
hours of permanent education (node 4, M= 3.28 ± 0.066) under 50 years of age (node 
8, M= 3.33 ± 0.65). In the case of the female teachers, the digital competence level 
was lower, especially for those aged 50 years or older (node 7, M= 2.95 ± 0.60). 
Furthermore, the female teachers aged 50 years or older without permanent education 
obtained a considerably lower digital competence level (node 12, M= 2.86 ± 0.58). 
The best case for the female teachers was observed for those aged 39 years or younger 
(node 5, M= M= 3.17 ±0.57). That is, the older the female teacher, the lower her 
competence level. 

4 Discussion and conclusions 

Although it was not a specific objective of the study, the first conclusion refers to the 
validity of the competence framework DigCompEdu to diagnose the TDC of teachers, 
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both for the reliability shown by the instrument and for the complexity of the analyses 
and results that it allowed obtaining. This fact supports the decisions made by 
different authors to use such framework and the instrument derived for the analysis of 
TDC, as was pointed out in the introduction of this article. 

This study allowed generating and providing significant information about the four 
objectives proposed in it, and the significance of the sample size used increases the 
value of the obtained results.  

The different variables that were incorporated in the model (gender, age, teaching 
experience and educational level) showed their significance with respect to the 
mastery reached by the teachers in their TDC. 

It is important to highlight that gender was one of the variables with greater 
influence on the mastery of TDC, both on its own and in relation to the years of 
teaching experience, age and educational stage. In all cases, the men perceived 
themselves with greater mastery of TDC compared to the women. In this case, our 
results are in line with those reported by other authors [23, 48]. However, there are 
studies with opposing results [3, 28], although some of these studies were conducted 
with student teachers. On the other hand, our findings are in agreement with the meta-
analysis of studies on TDC that considered gender as a variable [21, 22], where most 
of the participants who perceived themselves in a positive manner were males. 

Few studies have jointly considered the educational stage as a variable. Therefore, 
one of the most significant aspects of the findings of our study is the differences in the 
mastery of TDC as a function of the educational stage in which the participant 
performs his/her teaching practice. In our case, the teachers who taught in the lower 
levels were the ones who showed a lower mastery of TDC, with a progressive 
increase in competence with the advancing stages. In this case, the results obtained in 
this study are in line with those reported by [21] and [27], who found that Higher 
Education teachers had higher levels of TDC than the teachers of lower levels. 

The reflection provided highlights the influence of gender on the mastery of 
Teacher Digital Competence (TDC), indicating that men tend to perceive themselves 
as having greater mastery compared to women. The practical implications of this 
reflection can be as follows: 

1. Gender-Inclusive Professional Development: The results suggest a need for 
targeted professional development programs that address the gender gap in 
TDC. These programs should focus on equipping both male and female 
educators with the necessary skills and knowledge to effectively integrate 
technology into their teaching practices. Special attention should be given to 
empowering female teachers by providing mentorship, support networks, 
and resources to enhance their confidence and competence in using digital 
tools. 

2. Equity in Access and Resources: To bridge the gender gap in TDC, 
educational institutions should ensure equal access to technology and 
resources for all teachers. This includes providing equal opportunities for 
training, professional development, and access to digital tools and platforms. 
Efforts should be made to eliminate any systemic biases or barriers that may 
hinder women's access to technology and limit their opportunities for 
developing TDC. 

3. Gender-Responsive Pedagogy: Teachers and educators should be encouraged 
to adopt a gender-responsive approach in their teaching practices. This 
involves creating an inclusive and supportive classroom environment where 
both male and female students can develop their digital competences without 
gender-based stereotypes or biases. Teachers can implement strategies that 
engage all students, regardless of gender, and promote equal participation 
and opportunities for learning with technology. 
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4. Research and Evaluation: The reflection highlights conflicting findings from 
different studies, indicating the need for further research on gender and TDC. 
Future studies should investigate the underlying factors contributing to the 
gender differences in TDC perception and identify effective strategies to 
mitigate them. Additionally, ongoing evaluation of TDC programs should 
include a gender lens to monitor progress, identify areas for improvement, 
and ensure that gender disparities are being addressed effectively. 

 
By addressing these practical implications, educational institutions can work 

towards narrowing the gender gap in TDC, fostering equitable and inclusive learning 
environments, and preparing teachers of all genders to effectively leverage technology 
in their educational practices. In addition to showing the need for teacher training, the 
above mentioned indicates the need to initiate the strategy of teacher training in TDC 
with the teachers of Early Childhood and Primary Education. Likewise, it suggests the 
need to pay special attention to the curricula of teacher training in the university 
degrees in Education for the development of these competences. This training is key, 
since our work shows that the level of general training influences the qualification of 
teachers in their TDC. Therefore, it is necessary to establish policies for both the 
initial and permanent education of teachers. 

It is also necessary to point out that an inverse relationship was obtained between 
the mastery of TDC and age, which is in agreement with the results reported by 
different authors [7, 21]. These data could be the result of the recent changes made in 
the study plans of the university degrees in Education (Degree in Early Childhood 
Education and Degree in Primary Education), given the importance of such 
competence in the training of future teachers [7]. The practical implications of this 
reflection can be as follows: 

1. Gender-Inclusive Professional Development: The results suggest a need for 
targeted professional development programs that address the gender gap in 
TDC. These programs should focus on equipping both male and female 
educators with the necessary skills and knowledge to effectively integrate 
technology into their teaching practices. Special attention should be given to 
empowering female teachers by providing mentorship, support networks, 
and resources to enhance their confidence and competence in using digital 
tools. 

2. Equity in Access and Resources: To bridge the gender gap in TDC, 
educational institutions should ensure equal access to technology and 
resources for all teachers. This includes providing equal opportunities for 
training, professional development, and access to digital tools and platforms. 
Efforts should be made to eliminate any systemic biases or barriers that may 
hinder women's access to technology and limit their opportunities for 
developing TDC. 

3. Gender-Responsive Pedagogy: Teachers and educators should be encouraged 
to adopt a gender-responsive approach in their teaching practices. This 
involves creating an inclusive and supportive classroom environment where 
both male and female students can develop their digital competences without 
gender-based stereotypes or biases. Teachers can implement strategies that 
engage all students, regardless of gender, and promote equal participation 
and opportunities for learning with technology. 

4. Research and Evaluation: The reflection highlights conflicting findings from 
different studies, indicating the need for further research on gender and TDC. 
Future studies should investigate the underlying factors contributing to the 
gender differences in TDC perception and identify effective strategies to 
mitigate them. Additionally, ongoing evaluation of TDC programs should 
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include a gender lens to monitor progress, identify areas for improvement, 
and ensure that gender disparities are being addressed effectively. 

By addressing these practical implications, educational institutions can work 
towards narrowing the gender gap in TDC, fostering equitable and inclusive learning 
environments, and preparing teachers of all genders to effectively leverage technology 
in their educational practices. The practical implications of this reflection are as 
follows: 

1. Continuous Professional Development: Given the inverse relationship 
between TDC mastery and age, it is crucial to provide continuous 
professional development opportunities for experienced teachers. Training 
programs should be designed to address the specific needs and challenges 
faced by older teachers in adopting and integrating technology in their 
teaching practices. These programs can focus on enhancing digital literacy, 
exploring new tools and trends, and providing hands-on support to build 
confidence and competence in using technology effectively. 

2. Pedagogical Transformation: The changing study plans in university degrees 
in Education, emphasizing the importance of TDC, indicate the need for 
pedagogical transformation in teacher education. Teacher training 
institutions should integrate digital competence development throughout the 
curriculum, ensuring that future teachers are well-equipped to navigate the 
digital landscape and meet the demands of the digital age. This includes 
incorporating technology-rich pedagogies, encouraging critical thinking 
about technology integration, and providing practical experiences to develop 
TDC from the start of their education. 

3. Mentoring and Collaboration: Establishing mentoring programs and 
promoting collaboration between younger and older teachers can be 
beneficial. Younger teachers can share their knowledge and skills in TDC 
with their more experienced counterparts, while older teachers can provide 
valuable insights and guidance based on their teaching experience. By 
fostering an environment of mutual support and learning, both groups can 
enhance their TDC competences, fostering professional growth and 
improving overall instructional practices. 

4. Recognition and Valuing Experience: While younger teachers may have an 
advantage in TDC, it is essential to recognize and value the experience and 
expertise of older teachers. Establishing platforms for sharing best practices 
and success stories can highlight the unique contributions of experienced 
educators. Recognizing the value of their experience can also help alleviate 
any feelings of inadequacy and empower older teachers to embrace 
technology in their teaching with confidence. 

5. Research and Innovation: The inverse relationship between TDC mastery 
and age calls for further research and innovation in the field of teacher 
education. Ongoing research can explore effective strategies for bridging the 
gap between younger and older teachers in terms of TDC. This can involve 
investigating age-specific challenges, exploring innovative approaches to 
professional development, and identifying successful models of 
collaboration and mentorship. 

By addressing these practical implications, educational institutions and teacher 
training programs can support older teachers in developing their TDC competences, 
ensure a smooth transition into technology-rich classrooms, and leverage the 
collective expertise of both younger and older teachers to enhance overall educational 
outcomes. 

Regarding the limitations of this study, it is worth highlighting the application of a 
single questionnaire-like instrument based on the self-perception of the teachers. This 
is justified by the large sample size of the study, which covers almost the entirety of 
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the teachers who teach in the region of Andalusia. However, these results should be 
compared with others obtained in local studies that explain the reality of each 
educational context. Moreover, the self-perception questionnaires must evolve toward 
other questionnaires in which the mastery of the competence level is shown. To 
address these limitations and enhance the validity and reliability of future research, 
several considerations and improvements can be made: 

1. Diversify Research Methods: While self-perception questionnaires provide 
valuable insights, future studies should consider using a mixed-methods 
approach. This would involve combining self-perception questionnaires with 
objective measures of TDC mastery, such as performance-based assessments 
or classroom observations. This triangulation of data sources can provide a 
more comprehensive understanding of teachers' actual competency levels. 

2. Contextualize Findings: It is important to acknowledge that educational 
contexts vary, and the results of this study may not be generalizable to other 
regions or countries. Future research should consider conducting local 
studies that delve into specific educational contexts to provide a more 
nuanced understanding of the factors influencing TDC mastery. This would 
help identify context-specific challenges and inform targeted interventions 
and policies. 

3. Longitudinal Studies: Conducting longitudinal studies can provide insights 
into the development of TDC over time. By examining changes in teachers' 
self-perception and actual competency levels at different points in their 
careers, researchers can better understand the trajectory of TDC mastery and 
identify factors that contribute to its growth or decline. Longitudinal studies 
can also shed light on the effectiveness of professional development 
initiatives aimed at enhancing TDC. 

4. Collaboration with Practitioners: Collaborating with teachers and educational 
practitioners in the research process can enhance the relevance and 
applicability of findings. Involving teachers in the design, implementation, 
and evaluation of TDC research can ensure that research questions are 
aligned with their needs and experiences. Additionally, practitioners can 
provide valuable insights into the practical implications of the research 
findings and help bridge the gap between research and practice. 

5. Multi-dimensional Competency Assessment: Moving beyond self-perception 
questionnaires, future research should explore multi-dimensional approaches 
to assessing TDC mastery. This can include incorporating rubrics or 
competency frameworks that provide a detailed assessment of teachers' skills 
across different dimensions of TDC. Such assessments can capture a more 
nuanced picture of teachers' competences and identify specific areas for 
improvement. 

By considering these suggestions, researchers can strengthen the rigor and 
applicability of their studies on TDC, facilitating a better understanding of teachers' 
actual mastery levels, identifying context-specific challenges, and informing targeted 
interventions to promote TDC development among educators. 
 
Acknowledgments.  This study was funded by the Spanish Ministry of Science, 
Innovation and Universities, Spain (Award: RTI2018-097214-B-C31). The present 
study is part of a larger research project entitled ‘Design, production and evaluation of 
t-MOOC for the teachers' acquisition of teaching digital competencies’ 
 
CRediT author statement.   
Antonio Palacios-Rodríguez: Conceptualization, Methodology, Formal analysis, 
Writing – original draft preparation. Francisco D. Guillén-Gámez: Validation, 
Methodology, Formal analysis, Writing – original draft preparation. Julio Cabero-

Interaction Design and Architecture(s) Journal - IxD&A, N.57, 2023, pp. 115 - 132

129



Almenara: Investigation, Project administration, Funding acquisition , Writing – 
review and editing. Juan Jesús Gutiérrez-Castil lo: Software, Data curation, 
Visualization, Writing – review and editing. 

References 

1. Ghomi, M., Redecker, C.: Digital Competence of Educators (DigCompEdu): Development 
and Evaluation of a Self-assessment Instrument for Teachers' Digital Competence, CSEDU, 
(2019) 

2. Caena, F., Redecker, C.: Aligning teacher competence frameworks to 21st century 
challenges: The case for the European Digital Competence Framework for Educators 
(Digcompedu), European Journal of Education, 54, pp. 356--369 (2019).  
https://doi.org/10.1111/ejed.12345 

3. Tondeur, J., Aesaertb, K., Prestridge, S., Consuegraa, E.: A multilevel analysis of what 
matters in the training of pre-service teacher's ICT competencies, Computers & Education 
122, pp. 32--42 (2018). https://doi.org/10.1016/j.compedu.2018.03.002 

4. Rodríguez-García, A.-M., Raso Sánchez, F., Ruiz-Palmero, J.: Competencia digital, 
educación superior y formación del profesorado: un estudio de meta-análisis en la web of 
science, Pixel-Bit. Revista De Medios Y Educación, 54, pp. 65--82 (2018).  
https://doi.org/10.12795/pixelbit.2019.i54.04 

5. Şimşek, A. S., & Ateş, H. (2022). The extended technology acceptance model for Web 2.0 
technologies in teaching. Innoeduca. International Journal of Technology and Educational 
Innovation, 8(2), 165-183. https://doi.org/10.24310/innoeduca.2022.v8i2.15413  

6. Audrin, C., Audrin, B.: Key factors in digital literacy in learning and education: a systematic 
literature review using text mining, Education and Information Technologies, pp. 1--25 
(2022).  https://doi.org/10.1007/s10639-021-10832-5 

7. López-Bouzas, N., & del Moral Pérez, M. E. (2022). Instrument supported by digital 
applications to diagnose the communicative competence of students with ASD: design and 
validation. Innoeduca. International Journal of Technology and Educational 
Innovation, 8(2), 83-96. https://doi.org/10.24310/innoeduca.2022.v8i2.14264  

8. Alarcón, R., Del Pilar Jiménez, E., de Vicente�Yagüe, M. I.: Development and validation of 
the DIGIGLO, a tool for assessing the digital competence of educators, British Journal of 
Educational Technology, 51, pp. 2407--2421 (2020). https://doi.org/10.1111/bjet.12919 

9. Torres-Barzabal, M. L., Martínez-Gimeno, A., Jaén-Martínez, A., Hermosilla-Rodríguez, J. 
M.: La percepción del profesorado de la Universidad Pablo de Olavide sobre su 
Competencia Digital Docente, Pixel-Bit. Revista De Medios Y Educación, 63, pp. 35—64 
(2022). https://doi.org/10.12795/pixelbit.91943 

10. Pérez, R.: Competencia Digital Docente en los Institutos Superiores de Formación de 
Maestros: Caso de República Dominicana, Pixel-Bit. Revista De Medios Y Educación, (55), 
pp. 75--97 (2019). https://doi.org/10.12795/pixelbit.2019.i55.05 

11. Padilla-Hernández, A. L., Gámiz-Sánchez, V. M., Romero-López, M. A.: Niveles de 
desarrollo de la Competencia Digital Docente: una mirada a marcos recientes del ámbito 
internacional, Innoeduca. International Journal of Technology and Educational Innovation, 
5, pp. 140—150 (2019). https://doi.org/10.24310/innoeduca.2019.v5i2.5600 

12. Cabero-Almenara, J., Romero-Tena, R., Palacios-Rodríguez, A.: Evaluation of Teacher 
Digital Competence Frameworks Through Expert Judgement: the Use of the Expert 
Competence Coefficient, Journal of New Approaches in Educational Research, 9, pp. 275--
293 (2020). https://doi.org/10.7821/naer.2020.7.578 

13. Parra, L., Canales, R., Alzate, Y., Morales, M.: Escenarios y recursos para la enseñanza con 
tecnología: desafíos y retos, Octaedro (2021) 

14. García-Ruiz, R., Matos, A., Arenas-Fernández, A., Ugalde, C.: Alfabetización mediática en 
Educación Primaria. Perspectiva internacional del nivel mediática, Pixel-Bit. Revista De 
Medios Y Educación, 58, pp. 217--236 (2020). https://doi.org/10.12795/pixelbit.74535 

15. Gutiérrez-Castillo, J. J., Palacios-Rodríguez, A., Martín-Párraga, L., Serrano-Hidalgo, M.: 
Development of Digital Teaching Competence: Pilot Experience and Validation through 
Expert Judgment, Education Sciences, 13, 52 (2023). 
https://doi.org/10.3390/educsci13010052 

Interaction Design and Architecture(s) Journal - IxD&A, N.57, 2023, pp. 115 - 132

130



16. González, M. J. M., Rivoir, A., Lázaro-Cantabrana, J. L., Gisbert-Cervera, M.: ¿Cuánto 
importa la competencia digital docente? Análisis de los programas de formación inicial 
docente en Uruguay, Innoeduca. International Journal of Technology and Educational 
Innovation, 6, pp. 128--140 (2020). https://doi.org/10.24310/innoeduca.2020.v6i2.5601 

17. Muñoz, E., Cubo, S.: Competencia digital, formación y actitud del profesorado de 
educación especial hacia las tecnologías de la información y la comunicación (TIC), 
Profesorado: revista de curriculum y formación del profesorado, 23, pp. 209-241 (2019). 
http://www.doi.org/10.30827/profesorado.v23i1.9151 

18. Pinto Santos, A. R., Pérez-Garcias, A., & Darder Mesquida, A. (2023). Training in 
Teaching Digital Competence: Functional Validation of the TEP Model. Innoeduca. 
International Journal of Technology and Educational Innovation, 9(1), 1-17. 
https://doi.org/10.24310/innoeduca.2023.v9i1.15191 

19. Oguguo, B., Ezechukwu, R., Nannim, F., & Offor, K. (2023). Analysis of teachers in the 
use of digital resources in online teaching and assessment in COVID times. Innoeduca. 
International Journal of Technology and Educational Innovation, 9(1), 1-17. 
https://doi.org/10.24310/innoeduca.2023.v9i1.15419 

20. Manrique, J. M., García-Martín, J.: La competencia digital del profesorado de Educación 
Primaria durante la pandemia (COVID-19), Profesorado, Revista de Currículum y 
Formación del Profesorado, 26, pp. 125--140. (2022).  
https://doi.org/10.30827/profesorado.v26i2.21568 

21. Portillo-Berasaluce, J., Romero, A., Tejada, E.: Competencia Digital Docente en el País 
Vasco durante la pandemia del COVID-19, Revista Latinoamericana de Tecnología 
Educativa, 21, pp. 57--73 (2022). https://doi.org/10.17398/1695-288X.21.1.57 

22. Lucas, M., Bem-Haja, P., Siddiq, F., Moreira, A., Redecker, C.: The relation between in-
service teachers' digital competence and personal and contextual factors: What matters 
most?, Computers & Education, 160, pp. 104052 (2021). 
https://doi.org/10.1016/j.compedu.2020.104052 

23. Jiménez-Hernández, D., González-Calatayud, V., Torres-Soto, A. Martínez Mayoral, A., 
Morales, J.: Digital Competence of Future Secondary School Teachers: Diferences 
According to Gender, Age, and Branch of Knowledge, Sustainability, 12, pp. 1—16 (2020). 
https://doi.org/10.3390/su12229473 

24. Fernández-Cruz, F., Fernández-Díaz, M.: Los docentes de la generación Z y sus 
competencias digitales, Comunicar, 46, pp. 97-.105 (2016). https://doi.org/10.3916/C46-
2016-10 

25. Gallardo, E., Poma, A., Esteve, F.: La competencia digital: análisis de una experiencia en el 
contexto universitario, Academicus, 1, pp. 6--15 (2018). 

26. Cabero-Almenara, J., Guillen-Gamez, F.D., Ruiz-Palmero, J., Palacios-Rodríguez, A.: 
Classification models in the digital competence of higher education teachers based on the 
DigCompEdu Framework: logistic regression and segment tree, Journal of E-Learning and 
Knowledge Society, 1, pp. 49—61 (2021). https://doi.org/10.20368/1971-8829/1135472 

27. Boté-Vericad, J.J., Palacios-Rodríguez, A., Gorchs-Molist, M., Cejudo-Llorente, C.: 
Comparison of the teaching of digital competences between health science faculties in 
Andalusia and Catalonia, Educación Médica, 24, pp. 100791 (2023). 
https://doi.org/10.1016/j.edumed.2023.100791 

28. Usart, M., Lázaro. J.L., Gisbert, M. Validation of a tool for self-evaluating teacher digital 
competence, Educación XX1, 24, pp. 353—373 (2021). 
https://doi.org/10.5944/educxx1.27080 

29. Guillén-Gámez, F.D., Ramos, M.: Competency profile on the use of ICT resources by 
Spanish music teachers: Descriptive and inferential analyses with logistic regression to 
detect significant predictors, Technology, Pedagogy and Education, 30, pp. 511—523 
(2021). https://doi.org/10.1080/1475939X.2021.1927164 

30. Sánchez, S.P., Belmonte, J.L., Cruz, M.F., Antonio, J.: Análisis correlacional de los 
factores incidentes en el nivel de competencia digital del profesorado, Revista Electrónica 
Interuniversitaria de Formación del Profesorado, 23, pp. 143-159 (2020). 
https://doi.org/10.6018/reifop.396741 

31. Guillén-Gámez, F. D., Colomo-Magaña, E., Cívico-Ariza, A., & Linde-Valenzuela, T. 
(2023). Which is the Digital Competence of Each Member of Educational Community to 
Use the Computer? Which Predictors Have a Greater Influence?. Technology, Knowledge 
and Learning, 1-20. https://doi.org/10.1007/s10758-023-09646-w 

Interaction Design and Architecture(s) Journal - IxD&A, N.57, 2023, pp. 115 - 132

131



32. Rolando, J., Angulo, J., Torres, C., Barreras, R.: Experiencias expresadas por profesores 
universitarios sobre la competencia digital docente: un estudio de caso, Clave Editorial, 
(2019) 

33. Gudmundsdottir, G. B., Hatlevik, O.E.: Newly qualified teachers’ professional digital 
competence: implications for teacher education, European Journal of Teacher Education, 41, 
pp. 214--231 (2018). https://doi.org/10.1080/02619768.2017.1416085 

34. Trubavina, I., Dotsenko, S., Naboka, O., Chaikovskyi, M., Meshko, H.: Developing digital 
competence of teachers of Humanitarian disciplines in the conditions of COVID-19 
quarantine measures, Journal of Physics: Conference Series, 1840, pp. 1--20 (2021). 
http://www.doi.org/10.1088/1742-6596/1840/1/012052 

35. Hinojo-Lucena, F.J., Aznar-Diaz, I., Cáceres-Reche, M.P., Trujillo-Torres, J.M., Romero-
Rodriguez, J.M.: Factors influencing the development of digital competence in teachers: 
Analysis of the teaching staff of permanent education centres, IEEE Access, 7, pp. 178744-
178752 (2019). https://doi.org/10.1109/ACCESS.2019.2957438 

36. Romero, E. C., Campuzano, M. F. P., Valdivieso, P. A. V.: Formación virtual del 
profesorado para mejorar la calidad del aprendizaje, Revista Arbitrada Interdisciplinaria 
Koinonía, 4, pp. 765-790 (2019). http://dx.doi.org/10.35381/r.k.v4i8.486 

37. Trujillo-Torres, J. M., Gómez-García, G., Ramos-Navas-Parejo, M., Soler-Costa, R.: The 
development of information literacy in early childhood education teachers. A study from the 
perspective of the education center's character, JOTSE: Journal of Technology and Science 
Education, 10, 47-59 (2020). https://doi.org/10.3926/jotse.728 

38. Gaboy, R. G., Mabalay, M. C., Mananghaya, M. E., Mercado, M. G. M., Romblon, B. M.: 
Coping with the new norm: ICT-pedagogy integration awareness and competencies of TEI 
faculty, Journal of Research, Policy & Practice of Teachers and Teacher Education, 10,pp. 
49--62 (2020). https://doi.org/10.37134/jrpptte.vol10.2.4.2020 

39. Cabero-Almenara, J., Barroso-Osuna, J., Gutiérrez-Castillo, J. J., Palacios Rodríguez, A.: 
T-MOOC, cognitive load and performance: analysis of an experience, Revista Electrónica 
Interuniversitaria de Formación del Profesorado, 26, pp. 99--113 (2023). 
https://doi.org/10.6018/reifop.542121 

40. Cabero-Almenara, J., Valencia-Ortiz, R., Llorente-Cejudo, C., Palacios-Rodríguez, A.: 
Nativos e imigrantes digitais no contexto da COVID-19: as contradições de uma diversidade 
de mitos, Texto Livre, 16, pp. e42233 (2023). https://doi.org/10.1590/1983-
3652.2023.42233 

41. Kluzer, S., Pujol Priego, L., Carretero, S., Punie, Y., Vuorikari, R., Cabrera, M., Okeeffe, 
W.: DigComp into action, get inspired make it happen a user guide to the European Digital 
Competence framework, JRC, (2018). https://doi.org/10.2760/112945 

42. INTEF: Marco de referencia de la Competencia Digital Docente, Ministerio de Educación y 
Formación Profesional, (2022) 

43. Cabero-Almenara, J., Palacios-Rodríguez, A.: Marco Europeo de Competencia Digital 
Docente «DigCompEdu». Traducción y adaptación del cuestionario «DigCompEdu Check-
In», Edmetic, 9(1), pp. 213--234 (2020). https://doi.org/10.21071/edmetic.v9i1.12462 

44. Bentler, P. M.: Comparative fit indexes in structural models, Psychological Bulletin, 107, 
pp. 238--246 (1989). 

45. Hair, J.F., Black, W.C., Babin, B.J., Anderson, R.E.: Multivariate Data Analysis, Pearson, 
(2010) 

46. Srivastava, A. B. L.: Effect of non-normality on the power of the analysis of variance test, 
Biometrika, 4, pp. 114--122 (1959). 

47. Hattie, J.A.: Self-concept, Lawrence Erlbaum Associates, (1992) 
48. Fernández-Sánchez. M.R., Silva-Quiroz, J.: Evaluación de la competencia digital de futuros 

docentes desde una perspectiva de género, RIED-Revista Iberoamericana de Educación a 
Distancia, 25, pp. 327--346 (2022). https://doi.org/10.5944/ried.25.2.32128 

Interaction Design and Architecture(s) Journal - IxD&A, N.57, 2023, pp. 115 - 132

132




