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Abstract
The tasks of the university educators must be linked to the digital demands posed by the
more sophisticated professions of the twenty-first century. Faced with this panorama,
the objective of this study is to examine and compare the degree of digital competence
of Higher Education educators from different fields of knowledge and different age
ranges according to the DigCompEdu framework. A non-probabilistic ex post facto
sampling was utilized with 2180 university professors from Andalusia (Spain). The
main results of the study provide evidence of an intermediate level of digital compe-
tence, for men and women. More specifically, the male professors in Architecture and
Judicial & Social Sciences, younger and older than 40, possessed a higher level, as
compared to the other fields. For the female professors, the highest level was found
once again in Judicial and Social Sciences, in this case for both age ranges, without a
clear trend found for the rest of the fields. For each dimension of the DigCompEdu
instrument, the level of competence follows the same trend with respect to the overall
level. More research is recommended to validate these preliminary results, as well as
the development of training lines of action that are specific and adapted to each field of
knowledge.
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1 Introduction

The digital society where we find ourselves immersed in has changed the manner in
which we access information, communicate and learn. In this context, the role played
by digital competences is key for developing continuous learning that is in accordance
with the new scenarios that are posed to us (Alexander et al. 2019; Olszewski and y
Crompton 2020). The university cannot ignore this reality. The students, as well as the
professors from each of the fields of knowledge should respond to the challenges that
are continuously posed by the digital society. Therefore, it is necessary to improve the
development of the professor’s competences related with technology (Guri-Rosenblit
2018). The digital competence of educators (DCE) can be defined as the set of
knowledge, abilities and/or skills about Information and Communications Technology
(ICT) related to the teaching profession, that can help them to resolve professional and/
or pedagogic problems found in the society of knowledge (Cabero-Almenara and
Palacios-Rodríguez 2020; European Union Council 2018; Ghomi and Redecker 2019).

Different competence frameworks have been proposed to analyze the specific
competences implied by digital competence, based on different studies (Durán Cuartero
et al. 2016; Cabero Almenara and Martínez Gimeno 2019; Lázaro-Cantabrana et al.
2019; Rodríguez-García et al. 2019b; Silva et al. 2019; Cabero-Almenara and Palacios-
Rodríguez 2020), underlining the following as the most important: European Union
Framework of Digital Competence of Educators-DigCompEdu Redecker and Punie
2017); The Framework of the “International Society for Technology in Education”
(ISTE) for educators (Crompton 2017); the UNESCO framework of ICT Competency
Framework for Teachers (Butcher 2019); Common Framework of digital competence
of educators from the “National Institute of Education and Training Technology of
Educators (INTEF 2017); Digital Teaching Professional Framework from the United
Kingdom (Education and Training Foundation 2019); ICT competences for the pro-
fessional development of educators from the National Ministry of Education of Co-
lombia (Fernanda et al. 2013); ICT Competences and Standards for the Education
Profession from the Ministry of Education of Chile (Elliot et al. 2011).

The importance of measuring professors’ digital competencies has gained impor-
tance in the last few years in the field of education research, resulting in the appearance
of different research studies on the subject (Rodríguez-García et al. 2019a). Their study
and analysis is important, as educators tend to have a low digital competence (Dzikite
et al. 2017; Ojeniyi and Adetimirin 2016). Nevertheless, there are few studies that
jointly analyze and compare the DCE in each of the fields of knowledge where the
professors are ascribed to, with the aim of establishing specific training actions that are
adapted to the professional context within which the professors develop their academic
work. Reducing this training deficit will allow the correct use of the technology in
teaching-learning scenarios that are suitable to their educational and research profiles
(Cabero-Almenara and Barroso 2016; Pozos and Tejada 2018; Mercader 2019, 2020;
Pérez-Díaz 2019; Guillén-Gámez and Mayorga-Fernández 2020a; Padilla-Hernández
et al. 2020).

An aspect of the specialized literature has been to detect the different variables that
could predict, in one way or another, the level of competence of the professors. One of
these, which has been shown to have an effect on the level of competences of the
professors, is age. Fernández-Cruz and Fernández-Díaz (2016) attest that the older
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professors and those with a greater teaching experience have a profile of ICT training
that is lower than those who are younger or with less experience. Along the same line,
other authors have concluded in their work that the age of the educator is important for
the mastery of the DCE, with the younger ones possessing a greater level of compe-
tence and greater pre-disposition for becoming trained in these aspects (Gallardo-
Echenique et al. 2018; Garzón et al. 2020). Significant differences have also been
found as a function of age, on the technical management, with the younger professors
having a greater level of instrumental competences (Fernádez dela et al. 2016; López
et al. 2019).

As for the digital competences according to field of knowledge, some studies have
focused on the field of Social Sciences (Andres and Svoboda 2018; Burgos 2019), with
some of them concluding that the educators have a medium-high level of knowledge of
the technological resources and tools, with a significant relationship found between
knowledge and the use of diverse technologies (Mirete 2016; Fernández-Márquez et al.
2017), although contradicting results have also been found (Fernández-Márquez et al.,
2018; Amhag et al. 2019). In the field of Health Sciences, Humanante-Ramos et al.
(2019) analyzed the digital competence in the Faculty of Health Sciences at the
UNACH (Ecuador), finding deficits in the lack of digital training related with the
management and generation of information, as well as the dissemination of knowledge,
with results similar to those found in the study by Kingsley and Kingsley (2009).
Although in their studies, Fernández-Luque et al. (2017) and Fernández Luque (2019)
found a special interest of the health professionals for discovering and acquiring the
digital competence demanded by the society of the twenty-first century. In the Exper-
imental and Technological field, the professors possess adequate training on ICT and
emerging technologies (Eloy et al. 2019), but not from a didactic or pedagogic point of
view, only instrumental (Rodriguez and Martinez 2015). Even more so, López-Pena
et al. (2017) studied the teaching guidelines for the Bachelor and Master’s degrees
related to the use of the ICT in Technical Drawing. The results found that none of the
teaching guides included pedagogical strategies related to digital innovation. These
results highlight that the integration of ICT in the study plans of university degrees is an
urgent need, requiring teacher training (Deumal and Guitert 2015).

Regarding gender differences and the level of digital competence, there is no degree
of agreement in the scientific literature of recent years, where males tend to have higher
scores (Cooper and Weaver 2003; Jackson et al. 2008; Baek et al. 2010; Tena et al.
2016; Cabero Almenara et al. 2017; Guillén-Gámez et al. 2020). Moreover, a recent
meta-analysis of 50 different studies on gender and the attitudes towards the use of
technology in part confirmed this view, finding a significant size effect in the male
gender, although it was small (Cai et al. 2017). But this has also been observed in for
the female gender (Krumsvik et al. 2016; Baloğlu and Çevik 2008). In this context, the
meta-analysis by Siddiq and Scherer (2019), with a tally of 46 size effects from 23
empirical studies, found that there were differences in the scores between both genders,
being higher for the female sex. Having in mind that different directions have been
found in the differences between gender and ICT, it is considered that it is not enough
to continue comparing them, but to move science a step forward, conducting gender-
based research in parallel, with the aim of tending to their technological needs with
specific training plans for each of them.
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Likewise, taking into account the previous studies on the digital competence of
Higher Education professors, it is observed than none of them were conducted under
the European Framework for the Digital Competency of Educators (DigCompEdu).
Altogether, studies have not been found that jointly compared and analyzed the digital
competence of university professors according to their field of knowledge, and
conducting the corresponding statistical analysis specifically in different ages ranges
and in each of the genders separately, with the aim of studying in detail, in which fields,
in which gender and in which age range, training on the digital competence of
educators is needed. Therefore, the objectives of the study are:

1. To discover the digital competence of the Andalusian Higher Education professors.
2. To discover and compare the digital competence of the Andalusian Higher Edu-

cation professors from the different fields of knowledge, classified in two age
ranges (younger than of equal to 40 and older than 40 years old) for each gender.
This cut was decided since the authors checked several age ranges and this was the
most significant.

2 Method

2.1 Design and participants

An ex post facto design with surveys was utilized. The study population corresponded
to Higher Education professors in Andalusia (Spain), composed by a total to 17,321
lecturers and researchers (MECD, 2019). With an intentional, non-probabilistic sam-
pling, the respond rate was 13.10% of the total (n = 2262). Once the data was collected,
a exploratory analysis was conducted for filtering the database. The final sample was
composed by 2180 Higher Education professors. The survey was completed anony-
mously, thereby preserving the confidentiality of the data.

The sample of professors was composed of five fields of knowledge. Table 1 shows
the distribution in percentages as a function of gender and the age range occupied by
each professor. The ages ranges established were professors younger than 40 years old,
and those older than 40 years old.

Table 1 Description of the participants

Women Men Total

Younger than 40 40 or older Younger than 40 40 or older

Arts and Humanities 16.7% (45) 18.5% (131) 15.1% (44) 13.1% (119) 339

Sciences 18.5% (50) 10.9% (77) 14.7% (43) 17.6% (160) 330

Health Sciences 18.5% (50) 16.1% (114) 20.9% (61) 9.6% (87) 312

Engineering and Architecture 9.6% (26) 10.7% (76) 20.9% (61) 28.7% (261) 424

Judicial and Social Sciences 36.7% (99) 43.9% (311) 28.4% (83) 31.0% (282) 775

Total 270 709 292 909 2180
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2.2 Instrument

The digital competence of the Higher Education professors was measured with the
DigCompEdu Check-In instrument. This questionnaire was adapted to the Spanish
context by Cabero-Almenara and Palacios-Rodríguez (2020). The instrument is com-
posed by 6 dimensions and a total of 22 items.

Dimension A, “Professional engagement”, is focused on four items related to
organizational communication, professional collaboration, reflective practice and dig-
ital training. Dimension B, “Digital resources”, is composed by three items and is
focused on the selection of sources, creation and modification of digital resources, as
well as the management of their protection and their sharing. Dimension C, “Teaching
and Learning”, is composed by four items about how to administer and orchestrate the
use of digital tools in teaching and learning. Dimension D, “Assessment” is composed
by four items about digital tools and strategies to improve evaluation. Dimension E,
“Empowering learners”, is composed by four items related with ensuring digital access
to the student body, offering learning activities adapted to their level of competence, as
well as to their interests and educational needs. Lastly, dimension F, “Facilitating
learners ‘digital competence”, is composed of five items on Media information and
literacy, digital communication and collaboration, creation of digital content, responsi-
ble use and well-being of technology, and digital solutions of problems. This study
lacked sufficient psychometric properties, since the authors had only made expert
judgement and analysis of reliability (Cabero-Almenara and Palacios-Rodríguez
2020; Cabero-Almenara et al. 2020); therefore, it will be further verified in this study.

To measure the level of digital competence, a 5-point Likert scale was utilized,
scored from zero to four points. For all the items, each value of the scale gradually
referred to a level of digital competence, ranging from a basic level (A1 and A2),
intermediate level (B1 and B2), to advanced level (C1 and C2), as in the Common
European Framework of Reference for Languages (CEFR).

2.3 Procedure and verification of assumptions

The analysis of the data includes various procedures. In first place, the lost and atypical
cases were filtered from the database. Afterwards, the internal structure of the instru-
ment was verified with the Cronbach’s Alpha reliability test and with McDonald’s
Omega, as well as the validity of the construct through an exploratory factor analysis
(EFA), a confirmatory factorial analysis (CFA), convergent validity and discriminant
validity. The statistical software SPSS v. 26 and AMOS v.24 were utilized to verify the
structural equations modeling (SEM) of the relationships between the items of the
instrument.

Lastly, the verification of the ANOVA assumptions: the normality of the data was
not met with the Kolmogorov-Smirnov test, neither for the female distribution (KS =
0.062; gl = 979; p. < 0.05), nor for the male distribution (KS = 0.076; gl = 1201; p. <
0.05). However, Srivastava (1959) affirms that the non-normality would not have a
serious effect on the distribution of data in large samples. Moreover, Mena et al. (2017)
point out that the F statistic from the ANOVA is robust, in terms of Type I errors when
the distributions have asymmetry and kurtosis values that vary between −1 and 1.
Table 1 shows the asymmetry and kurtosis for each gender and for each dimension of
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the instrument. Taking into account the results and the sample size of the study (n =
2180), the F statistic is robust for the posterior comparisons performed in this study.
Also, the homocedasticity assumption of the variances of the groups was verified with
Levene’s test based on the median, for both distributions: for the female distribution, F
(9, 969) =1.831; p. > 0.05; and for the male distribution, F (9, 1191) = 1.879; p. > 0.05.

3 Analysis of the results

3.1 Psychometric properties of the instrument

To verify the validity of the construct, the sample of participants was divided into two
sub-samples extracted randomly (Thompson 2004). The results determined acceptance
of the sample with the KMO index (0.961) and Bartlett’s sphericity test (χ2 =
10,260,603; gl = 153; p. < 0.05). It was verified that only 18 items of the 22 were
grouped as a function of the theoretical dimension of belonging where they had to
remain, with a rotation conversion of 20 iterations. Those items with factorial weights
less than 0.3 were eliminated, as recommended by Henson and Roberts (2006). The
maximum likelihood Oblimin rotation revealed the presence of six factors, which
explained 71.22% of the variance. The final version of the instrument with the items
utilized in this study are shown in Table 2.

Brown and Moore (2014) propose a series of indices along with the values necessary
for the model proposed in the CFA to be satisfactory. Mardia’s coefficients (M.C.)
evidence the multivariate normality, when values between 3 and 70 are found (Byrne
2010); the root mean residual (RMR), with values lower than 0.10 are considered
favorable (Meza and Fahoome 2008); a chi-square analysis on the degrees of freedom
(χ2/g.l; CMIN / DF) with values lower than 5 indicate a good fit (Bentler 1989); the
Non-Standard Fit Index (NNFI), the Tucker-Lewis Index (TLI), the comparative fit
index (CFI) and the incremental fit index (IFI), considering values higher than 0.90 as a
good fit; and the root mean square of approximation (RMSEA) with values between
0.05 and 0.08 (Hu and Bentler 1999); composite reliability (CR) coefficients with
values higher than 0.7, the Average Variance Extracted (AVE) with values higher than
0.5 (Hair et al. 2010), and the Maximum Shared Variance (MSV) whose value must be
lower than the AVE coefficient (Fornell and Larcker 1981).

For the analysis of reliability, Cronbach’s Alpha and McDonald’s Omega found
very satisfactory levels for the entire instrument, as well as satisfactory in the different
dimensions. Table 3 shows the coefficients of each of these adjustments.

3.2 Comparative analysis of the digital competence in each dimension as related
to the field of knowledge of the professors and age range, for each of the genders

Figure 1 refers to the professional engagement of the professors for using the ICT.
It is observed that the level of competence for both female and male teachers is
between basic and intermediate, in all areas of knowledge (A2-B1). Specifically, it
can be seen that in male teachers, teachers from the area of Social and Legal
Sciences are the ones who obtain the highest score. In female teachers, no trend is
observed.

4696 Education and Information Technologies (2021) 26:4691–4708



For the female teachers, the interaction between the field of knowledge of the
professors and the age range was significant, F (4, 969) = 6.970, p. < 0.05. More
specifically, for female professors aged 40 or under, no significant differences were
found. However, for female professors who were 40 years old or older, significant
differences were found between the fields: Arts-Humanities and Engineering-
Architecture (p = 0.004), Sciences and Engineering-Architecture (p = 0.001), and

Table 2 Items from the instrument and descriptive variables of asymmetry and kurtosis

Dimensions Females Males

G1 G2 G1 G2

A - Professional engagement 0.04 −0.22 0.09 −0.43
- I use the ICT to work with my colleagues within and outside my
organization.

0.12 −0.29 0.01 −0.10

- I use different digital channels to improve the communication with
students, family and colleagues.

0.39 0.03 0.35 −0.47

- I actively develop my digital competence. −0.45 −0.11 −0.22 −0.46
B - Digital resources −0.10 0.25 −0.24 −0.16

- I use different websites and search strategies to find and select a broad
selection of digital resources.

0.08 −0.52 0.09 −0.59

- I use my own digital resources and modify the existing ones to adapt
them to my needs as an educator.

−0.70 0.92 −0.62 0.86

- I protect the sensitive content in a safe manner. −0.28 −0.37 −0.35 −0.60
C - Teaching and learning −0.18 −0.47 −0.08 −0.59

- I supervise the activities and interactions of my students in the online
collaboration environments.

−0.42 −0.37 −0.21 −0.71

- When my students work in groups, they use the ICT to acquire
knowledge.

−0.65 −0.09 −0.48 −0.58

- I use the ICT to allow the students to plan, document and assess their
learning by themselves.

−0.05 −0.42 −0.06 −0.55

D - Assessment 0.59 0.23 0.695 −0.02
- I use strategies of digital evaluation to monitor the progress of students. 0.34 0.15 0.33 −0.25
- I analyze all the available data to identify the students who need
additional support.

0.38 −0.37 0.62 −0.28

- I use digital technologies to provide effective feedback. 0.67 −0.17 0.64 −0.25
E - Empowering learners 0.10 −0.86 0.372 −0.78

- When I propose digital tasks, I consider and address possible problems
such as the equal access to the devices and digital resources.

−0.17 −0.99 0.18 −0.96

- I use the ICT to offer the students personalized learning opportunities. 0.37 −0.87 0.41 −0.97
- I use the ICT so that the students actively participate in class. 0.01 −0.59 0.18 −0.63

F - Facilitating learners ‘digital competence 0.39 −0.26 0.43 −0.35
- I teach the students how to evaluate the reliability of the information they

searched for online and to identify erroneous and/or biased information.
0.18 −0.73 0.40 −0.62

- I teach the students how to behave safely and responsibly online. 0.65 −0.21 0.67 −0.19
- I encourage the students to use the ICT creatively to solve problems. 0.16 −0.27 0.12 −0.36

Description: G1 = Asymmetry; G2 = Kurtosis.
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Health Sciences and Engineering-Architecture (p = 0.001). For the male professors,
significant differences were not found in the professional commitment to use the ICT,
with respect to the interaction between the fields of knowledge and age range of the
professors, F (4, 1191) = 2.062, p. > 0.05.

Figure 2 shows the analysis of the digital resources. Both genres of teaching staff
perceived to have a level between basic and intermediate (A2-B1). In the male gender,
a trend is observed for both age ranges since it is the area of Engineering and Social
Sciences that have higher scores. In the female gender we observe a clear tendency.

For the female professors, the ANOVAmodel was significant, F (9, 969) = 6.400, p.
< 0.05. Significant differences were found in the interaction between the fields of
knowledge of the professors and the age range they belonged to, F (4, 969) = 7.130, p.
< 0.05. For the female professors younger than 40, differences were found in the use of
the ICT between the Sciences and Engineering-Architecture professors (p. = 0.001),
Health Sciences and Engineering-Architecture (p = 0.001) and Judicial-Social Sciences
and Engineering-Architecture (p = 0.039). For the female professors who were 40 or
older, the differences were found between Arts-Humanities and Health Sciences (p =
0.20), Arts-Humanities and Engineering-Architecture (p = 0.001), Arts-Humanities and
Judicial-Social Sciences (p = 0.001), Sciences and Engineering-Architecture (p =
0.045). For the male professors, the ANOVA model for the interaction between the
field of knowledge of the professors and the age range was not significant, F (4,
1191) = 1.652, p > 0.05. This indicates that no differences were found in the use of
digital resources in each field of knowledge between the professors younger than
40 years old and those 40 or older.

Table 3 Construct, discriminant and convergent validity and reliability of the instrument

χ2 gl Sig. C.M. CFI TLI IFI NNFI RMR RMSEA 90% CI

4.968 118 0.001 25.495 0.955 0.942 0.955 0.944 0.0324 0.060 0.055–0.065

Dimensions A B C D E F TOTAL

CR 0.740 0.711 0.819 0.827 0.789 0.777

AVE 0.589 0.521 0.601 0.616 0.555 0.539

MSV 0.873 0.873 0.819 0.819 0.785 0.785

Cronbach’s Alpha 0.726 0.651 0.768 0.803 0.783 0.784 0.933

McDonald’s Omega 0.674 0.694 0.731 0.778 0.747 0.749 0.991

Fig. 1 Professional engagement Dimension
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Figure 3 shows the results of the analysis of the pedagogy utilized by the professor
to teach students through the use of ICT. Both genres of teaching staff perceived to
have a level between basic and intermediate (A2-B1). However, the male gender in the
areas of Sciences and Health Sciences has a basic level (A2), for both age ranges. It is
also observed that female teachers with more than 40 years in the area of Engineering
and Social Sciences (both age ranges), as well as male teachers in the area of
Engineering (more than 40 years) and Social Sciences (both ranges of age) are those
with a higher score.

For the female professors, the model created with the two factors was significant, F
(9, 969) = 87.156, p. < 0.05. More specifically, the interaction between the field of
knowledge and the age range also evidenced significant differences, F (4, 969) = 4.366,
p. < 0.05. For the professors younger than 40, significant differences were found with
respect to the pedagogic use between: Sciences and Engineering-Architecture (p =
0.002) and Sciences and Judicial-Social Sciences (p = 0.001). For the female professors
who were at 40 years of age or older: Arts-Humanities and Engineering-Architecture
(p = 0.031), Judicial-Social Sciences and Engineering-Architecture (p = 0.001) and
Sciences and Judicial-Social Sciences (p = 0.023). For the male professors, there were
no significant differences in the interaction between the variable age ranges and the
variable areas of knowledge, F (4, 1191) = 0.797, p. > 0.05.

Figure 4 shows the results of the use of digital strategies for the teaching and
learning of the students. It is observed that most of the scores are at the basic level
(A2), for both genders and both age ranges. We can also see that both genders have
higher scores in the area of Engineering (over 40 years) and in the area of Social
Sciences (both age ranges).

For the female professors, the model defined with respect to the interaction between
the fields of knowledge of the professors within each of the age ranges was significant,
F (4, 969) = 5.318, p < 0.01. For the female professors younger than 40, differences

Fig. 2 Digital Resources Dimension

Fig. 3 Teaching and Learning Dimension
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were found in the use of the ICT resources for evaluation between the fields: Arts-
Humanities and Sciences (p = 0.001), Arts-Humanities and Health Sciences (p =
0.001), Sciences and Judicial-Social Sciences (p = 0.006) and Health Sciences and
Judicial-Social Sciences (p = 0.003). For the female professors who were 40 years
old or older, significant differences were not found. For the male professors, the use
of the ICT resources for the monitoring and evaluation of the students was not
significant for the interaction between the field of knowledge of the professors and
the age range, F (4, 1192) = 1.550, p. > 0.05. This indicates that no significant
differences were found in the use of ICT resources for evaluation, for those younger
than 40 years old, or those who were 40 or older.

Figure 5 alludes to providing equal access to the students on the use of ICT
resources, and personalizing the teaching according to the specific ICT required by
the students. It is observed that in female teachers, most of the scores are between basic
and intermediate level (A2-B1), but in male teachers they are in basic level (A2). In the
female gender there is no trend regarding the age ranges and area of knowledge, but in
the male teaching staff there is a trend, where the Engineering and Social Sciences
teaching staff have higher scores.

For the female professors, significant differences were found between the fields of
knowledge and each age range, F (4, 969) = 2.610, p. < 0.05. For the professors
younger than 40, significant differences were found in the fields: Arts-Humanities
and Sciences (p = 0.001), Sciences and Judicial-Social Sciences (p = 0.001). For the
professors aged 40 or older: Arts-Humanities and Sciences (p = 0.001), Arts-
Humanities and Engineering-Architecture (p = 0.001), Sciences and Judicial-Social
Sciences (p = 0.032), Health Sciences and Engineering-Architecture (p = 0.002) and
Judicial-Social Sciences and Engineering-Architecture (p = 0.001). For the male pro-
fessors, no significant differences were found when comparing the fields of knowledge

Fig. 4 Assessment Dimension

Fig. 5 Empowering learners dimension
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in each age range with equal access of the ICT resources for tending to the needs of the
students, F (4, 1191) = 2.125, p. > 0.05. That is to say, there were no differences on the
use of the ICT resources neither for professors younger than 40, nor those who were 40
or older.

Figure 6 refers to the question if the professors promote and develop the
digital competence of the students so that they acquire this competence in a
creative, critical and safe manner. It is observed that most of the scores for
both genders are at the basic level (A1-A2). For male teachers, the trend in the
areas of Engineering and Social Sciences is clearer with respect to female
teachers, for both age ranges.

The ANOVA with the fields of knowledge as a function of the age range was not
significant for the male professors, F (4, 1191) = 1.383, p. > 0.05; although differences
were found for female professors as a function of age, F (4, 969) = 2.524, p. < 0.05.
More specifically, for those younger than 40, significant differences were found
between Sciences and Judicial-Social Sciences (p = 0.001), and for those older than
40, between the fields: Arts-Humanities and Sciences (p = 0.001), Arts-Humanities and
Health Sciences (p = 0.001), Arts-Humanities and Engineering-Architecture (p =
0.001), Sciences and Judicial-Social Sciences (p = 0.021) and Judicial-Social Sciences
and Engineering-Architecture (p = 0.001).

Lastly, Fig. 7 refers to the level of total digital competence of the Higher Education
professors from the five fields of knowledge where they belong to, classified according
to gender. It is observed that in female teachers there is no clear trend, for both age
ranges. However, for male teachers, the trend for Engineering and Social Sciences areas
is much clearer, obtaining higher scores for both age ranges. In addition, the level of
global digital competence is associated with a level between basic and intermediate
(A2-B1).

For female professors, significant differences were found between the five
fields of knowledge as a function of age, F (4, 969) = 5.257, p. < 0.05. More
specifically, for the female younger than 40, differences were found in digital
competence in the fields: Arts-Humanities and Sciences (p = 0.001), Arts-
Humanities and Health Sciences (p = 0.021), Sciences and Judicial-Social Sci-
ences (p = 0.001), Health Sciences and Judicial-Social Sciences (p = 0.007). On
the other hand, for those 40 or older, significant differences were found
between: Arts-Humanities and Engineering-Architecture (p = 0.001), Health Sci-
ences and Engineering-Architecture (p = 0.001) and Judicial-Social Sciences and
Engineering-Architecture (p = 0.001).

Fig. 6 Facilitating learners ‘digital competence dimension

4701Education and Information Technologies (2021) 26:4691–4708



However, for the male professors, significant differences in their digital competence
were not found when comparing their fields of knowledge they belonged to and each
age range studied, F (4, 1191) = 1.752, p. > 0.05.

4 Discussion

This study had two purposes: on the one hand, to know descriptively the level of digital
competence of teachers in each area of knowledge, for each gender and age ranges;
and, on the other hand, statistically comparing whether there are significant differences
in scores between teachers in the different areas of knowledge, for each gender.

Regarding the first purpose, the results highlight the lack of digital training of
teachers, both for both genders, both age ranges, and different areas of knowledge.
All of them obtained scores associated between basic and intermediate level (A2-B1).
These results are similar to those found by Dzikite et al. (2017) and Ojeniyi and
Adetimirin (2016) which stated that teachers used to have low digital competence,
not in accordance with the objectives to be achieved set by the emerging technologies
of the Horizon reports (Alexander et al. 2019) whose digital teacher competence is the
key to training future graduates for the professions of the twenty-first century
(Olszewski and y Crompton 2020).

In relation to the areas of knowledge, it has been observed that in the male teaching
staff there is a certain trend with the areas of Engineering-Architecture and Social-Legal
Sciences, since both areas had higher scores than the other areas. These results are
partially corroborated by Eloy et al. (2019) who found adequate digital training,
however, not from the pedagogical point of view (Rodriguez and Martinez 2015).
For example, for male teachers in the Health Sciences area, the global level in digital
skills is associated with the basic level (A1-A2), corroborating the results of
Humanante-Ramos et al. (2019) and Kingsley and Kingsley (2009) who found a lack
in the lack of digital training related to the management, generation and dissemination
of information, although it is true that teachers in this area usually show a special
interest in learning (Fernández, 2019).

Regarding the age ranges, it has been descriptively observed that in the areas of
Engineering-Architecture and Social-Legal Sciences, teachers over 40 years of age
have higher scores in the level of digital competence compared to teachers who are
40 years or less. These results are contradictory to those stated by Fernández-Cruz and
Fernández-Díaz (2016), Gallardo et al. (2018) and Garzón et al. (2020) who stated that

Fig. 7 Total Digital Competence
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older teachers had lower ICT training than those who are younger. For example, in the
dimension use of digital resources (B), male teachers over 40 have higher scores than
those under 40, so there is a positive correlation with age ranges in management
technical and instrumental of these digital resources by teachers, statements
contradictory to those of Fernádez dela et al. (2016) and López et al. (2019) who also
stated that younger teachers had a higher level of instrumental skills. Perhaps a possible
explanation for why these areas have a higher competence profile is due to the type of
knowledge they teach. For example, engineering teachers are in constant use with
technologies, however, as pointed out by Rodriguez and Martinez (2015), they do not
use them from a didactic point of view. These findings are important so that when
training courses for teachers are carried out, each area of knowledge has the appropriate
course for its pedagogical or instrumental deficiencies, allowing for a correct use of the
technology in the different teaching-learning scenarios (Cabero-Almenara and Barroso
2016; Pozos and Tejada 2018; Mercader 2019, 2020; Pérez-Díaz 2019; Guillén-Gámez
and Mayorga-Fernández, 2020b; Padilla-Hernández et al. 2020).

The second purpose of this research was related to the discovery and comparison of
the digital competence of the Higher Education professors in Andalusia in the different
fields of knowledge to which they belonged to, classified into two age ranges (younger
than 40 and older than 40), for each gender. It was verified how, in a general manner,
the female professors showed significant differences as a function of age and fields of
knowledge, while the same results were not found for male professors. Along this line,
the results are similar to those from Siddiq and Scherer (2019) and Cai et al. (2017), in
which the gender differences were more positive and significant for the female gender.
In spite of this, their findings, contrasted with previous meta-analyses which were
based on ICT literacy, suggested that the gender digital divide could not have been as
severe as suggested. Altogether, the results showed significant differences with respect
to the interaction between the competence dimension, field of knowledge and age
range. As can be observed in the figures presented (1–6), the scores provided by the
educators older than 40 were, in general, lower than the rest of their colleagues. These
same results are contradictory in previous studies, where it was shown that one of the
variables that had an effect on the DCE was age, with a negative correlation (Gallardo-
Echenique et al. 2018; Garzón et al. 2020). These results suggest that the training
courses must also be focused and adapted not only to female teachers, which is where
the greatest differences have been found, but also to each age range, requiring basic,
intermediate and specialized courses of the use of ICT.

5 Conclusions

Training in digital competence ofHigher Education teachers is a key piece to be able to have
a quality education, and more so in the difficult times that we are currently going through
due to Covid-19. If ICT had not been integrated into the teaching-learning process during
this last year, possibly the teaching by the teachers would not have been able to perform.

The findings of this study highlight the lack of digital training for both genders of
teachers, finding greater differences between areas of knowledge for female teachers
and for teachers with the same or less than 40 years. Having a basic-intermediate level
is no longer enough in this complex year, but requires a specialized teacher within their
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area of knowledge, in those technologies that can provide better training to their
students, always from a point of view didactic. Therefore, Spanish university institu-
tions that wish to improve the digital training of their teaching staff, must organize
training courses, taking into account the results analyzed for these variables. Perhaps a
possible solution to attract teachers to these courses is to encourage them with reduced
hours, better salaries, or even with prestige through official merits.

One of the limitations of the present study is that the type of design utilized (cross-
sectional) makes impossible the comparison of the digital competence of the professors
between both age ranges, as they are independent groups. As a future research study, it
would be necessary to utilize a longitudinal design in order to be able to study the effect
of age changes, and thus, to justify the maturation of the growing rate of digital
competence of the Higher Education professors.

Another of the limitations of the study is the use of the non-probabilistic sampling
utilized, which makes difficult the generalization of the data. As a future work, the
possibility of selecting the Higher Education professors through a random cluster
sampling method, between those who work in public or private universities will be
studied, as the specialized literature indicates that the access to ICT resources and
infrastructure of the centers could affect their development.

Finally, a third limitation is that this is a self-reported survey, so participants may
have answered with what they think they are doing as opposed to their actual practice.
Also, it would be interesting to determine why engineering shows such huge differ-
ences between the two age groups across most dimensions.
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