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Abstract: Due to the rise of new technologies, further development of digital competence by professors
is necessary. The aim of this paper is to know the pedagogical digital competence of lecturers in Spain,
focused on a model called PDC-TER: ICT resources to Teach, to Evaluate and to Research; as well
as to predict those variables that affect the level of this competence through different regressions
(Multiple Linear Regression, MLR). A study has been carried out in the Spanish territory, with a total
of 867 lecturers. For it, an ex post facto non-probabilistic study based on the survey technique has
been proposed. The results show that the professors have an average level of digital pedagogical
competence, while in the 2.0 tools for teaching and research dimensions, it has a medium high
level of competence, as well as a medium level in relation to the use of tools 2.0 for the evaluation.
Furthermore, one of the variables predictive of the level of digital competence in the three dimensions
of the PDC-TER model, is the number of research and innovation projects in which they have
participated. These data highlight the need to improve the digital competence of professors in order
to meet the demands of the qualified professions of the future, and therefore, prepare students for it.

Keywords: pedagogical digital competence; technological resources; ITC; professors; higher
education; measurement; regression; educational research methods

1. Introduction

In recent years, the great advances that have taken place in Information and Communication
Technologies (ICT) have led to the development of a so-called Information and Communication
Society [1]. This has led to the emergence of a wide range of studies that aim to understand how ICT
is influencing the construction of this new knowledge society [2—4]. In this sense, ICT is crucial for
the development of generic competences within academic curricula, as well as elements of cultural
interpretation and integration [5]. Therefore, ICT should be considered as a means of articulation
between academic and social knowledge, constituting the backbone of pedagogical training. This is
essential, given that the mere inclusion of ICT in the classroom does not guarantee improvements in
teaching-learning processes [6]. Thus, ICT plays a fundamental role in the profile of professors [7]
because their use of such technologies directly affects the use that their students make of them [8].

All these factors imply that teaching staff in general, and university teaching staff more specifically,
must have a high level of digital training. Nonetheless, various studies confirm that university teaching
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staff continue to integrate ICT into their teaching practice in different ways as a result of vast differences
in their levels of pedagogical ICT competence [9-12]. It is necessary, therefore, for professors to be
committed to the educational purpose of providing their students with learning opportunities through
innovative methodologies strategies where ICT is present in an active way [13]. This implies that
university professors have a dual responsibility: on the one hand, they are obliged to improve their
level of pedagogical digital competence, and, on the other hand, they must contribute to enhance the
development of the pedagogical digital competence of their students [14].

In the scientific literature, different authors have attempted to define the concept of digital
competence. Ananiadou and Clarob [15] and Navarro et al. [16] define it as the integrated and functional
use of knowledge, skills and digital attitudes. Equally, from [17] conceives digital competence as
the ability to apply the necessary knowledge, attitudes and skills to plan, implement, evaluate and
constantly review the teaching-learning processes supported by ICT with a solid theoretical basis and
research and experimentation to provide students with high-level learning contexts. Therefore, digital
competence can be understood as pedagogical digital competence. Considering this definition, it can
be stated that pedagogical digital competence has three constituent dimensions: attitudes towards ICT,
knowledge and educative use of said technologies [16,18,19].

Regarding studies focused on the use of ICT as a support to education, Marcelo et al. [20] found
that only 16.7% of the teaching staff participating in their study integrated ICT as a support to develop
their teaching activities. After conducting a review of different research focused on the main 2.0 tools
that university professors use for teaching, it was found that the most commonly used tools were e-mail,
text processors, search engines, as well as virtual presentations [21-24]. Magen-Nagar and Maskit [25]
concluded that familiarity and the domain of ICT tools were the factors that most influenced their use
for educational purposes rather than the availability of tools or other variables involved. On the other
hand, Cabero and Barroso [26] concluded that professors in their study obtained the lowest scores in
aspects related to pedagogical knowledge and content regarding the use of ICT in their classrooms.

On the contrary, Mercader and Sallan [27] found that the tools that most professors use for
training purposes are LMS. Maraver-Lopez et al. [28] conducted a study on university teachers’ use of
LMS platforms. They found that the most used tools were chat, forums and online questionnaires,
while those least used in their teaching planning were blogs and Wikis. Different studies agree that the
university lecturers’ use LMS is primarily as a repository of information or materials [29-32].

Few studies have analyzed the extent to which university teaching staff use ICT to assess their
students. El-Bahsh and Daoud [31] (2016) concluded in their research that professors did not use
virtual tools effectively; they were only used on rare occasions to evaluate students [21].

In terms of the extent to which ICT is integrated in the research process of university professors,
Buarki [21] found that professors have low levels of knowledge in data analysis with SPSS, blogs, as
well as Wikis and Software to cite bibliographical references, and use ICT mainly to search and access
research in their field of study. Akpan [33] highlighted that professors with greater digital pedagogical
competence also obtain better results in research.

According to different studies analyzed, the level of development of professors’ digital pedagogical
competence is not influenced by variables such as age, gender, years of teaching or professional
category [34-36]. However, other studies claim the opposite, noting a negative relationship between
the age of professors and their integration and attitudes towards ICT [11,12,37], or belonging to one
genre or another influences their level of digital competence [9,10].

The factors that can best predict the level of digital competence of university teaching staff have also
been studied, although to a lesser extent compared to other educational stages [38]. Kunda et al. [39]
investigated the factors that influence the attitude of Educational Sciences university teaching staff
towards the integration of ICT. They found that the availability of wireless access points, access to
computer equipment in classrooms and laboratories, as well as free access to online journals, produced
positive effects on the increased use of ICT in the classroom, while the increase in internet bandwidth
and availability of LMS platforms had negative effects. In the same context, Jegede et al. [40] used
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a regression model to analyse the relationship between professors’ level of digital competence and
attitudes towards ICT. They determined that affective and behavioral attitudes, in addition to having a
positive weight, were significant in the proposed model.

Taking into account the literature, our main contribution is: (1) know the level of pedagogical
digital competence of professors; and (2) identify the factors that affect the level of competence of
higher education professors, considering that: there are hardly any studies focused on PDC-TER Model
(the competence in resources 2.0 to teach, to evaluate and to research). In addition, most studies have
focused on predicting this competence through variables such as age, gender or teaching experience,
without taking into account other variables such as the number of innovation/research projects in which
professors participate, number of research stays carried out, number of Master made, among other
variables, this being our contribution as well.

2. Materials and Methods

2.1. Design

This research uses a non-experimental quantitative design employing surveys [41]. Descriptive
and inferential analyses have been carried out to identify the variables that best predict the level
of pedagogical digital competence of university teaching staff based on different components of
the construct.

2.2. Participants

The study population consists of higher education professors in Spain, more specifically a
total of 115,366 university professors [42]. To this end, a total of 12,538 lecturers from different
Spanish universities spread throughout the country were contacted by email. In total, 1206 lecturers
responded. Once the sample collection was carried out, an exploratory analysis was essential prior to
the application of the factorial model in order to deduce the database. The final sample consisted of
867 university professors from the Spanish educational system. Our sample describe about 0.8 of the
Spanish population professors in the Higher Education. Thus, we think that it more than sufficient,
given the purpose of the study and the analysis that we perform. Regarding the confidentiality of
the participants” answers, the surveys were filled out anonymously, thus guaranteeing the privacy of
the data. Also, all subjects gave their informed consent for inclusion before they participated in the
study. The study was conducted in accordance with the Declaration of Helsinki, and the protocol was
approved by the Ethics Committee from the university itself.

The professors were selected through an intentionally non-probabilistic sampling process.
Regarding the sociodemographic characteristics, the sample consisted of 415 female participants
with an age range between 24 to 69 years (M = 46.56 + 9.55); and 452 male participants with an age
range between 24 and 73 years (M = 48.47 + 10.34).

The distribution of the teaching staff according to knowledge areas is as follows: Social Sciences
(N = 414); Experimental Sciences and Technologies (N = 183); Health Sciences (N = 163); and Human
Sciences (N = 107).

Of the total number of participants in the study, 86.4% had a PhD, compared to 13.6% who still
did not have one. In addition, the percentage of professors who had been accredited at least a six-year
term research by a public and official body was slightly higher (51.4%) according to those who have
not recognized any part of research (48.6%).

2.3. Description of the Instrument and Variables

In order to measure the pedagogical digital competence of the university teaching staff,
an instrument called PDC-TER (knowledge and use in 2.0 tools for teaching, evaluation and research)
was elaborated. In this instrument, knowledge of 2.0 tools and their didactic use (knowledge + use)
are measured using a Likert scale of five points (in total, ten points per item). The instrument is
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composed of 19 items organized in three dimensions. The first dimension is made up of seven items
related to 2.0 resources for teaching (maximum score to reach 70 points). The second dimension
consists of four items focused on 2.0 tools for student assessment (maximum score to reach 40 points).
The third dimension is composed of eight items related to research (maximum score to reach 80 points).
The maximum total score in the PDC-TER is 190 points.

The variables included in the present study are: variable Y, to Y3 are dependent variables (DV)
and variable Xy to variable Xy are independent variables (IV). The description of each variable is:
Total pedagogical digital competence of university professors (Yj), Pedagogical digital competence in
resources related to teaching (Y1), Pedagogical digital competence in resources related to evaluation
(Y;), Pedagogical digital competence in resources related to research (Y3), age of the participants
(Scale, Xg), gender of university professors (Nominal, X;), number of national and international
research stays (Scale, X;), number of years of university teaching experience (Scale, X3), number of
research projects and teaching innovation (Scale, X4), number of Masters studied. (Scale, X5), possess a
sexennium of research/not possess it (Nominal, X4) and have the title of PhD/Not have the title of PhD
(Nominal, X7). Point out that in the Spanish educational system, a six-year investigation (Sexennium)
refers to the recognition of a six-year research section.

3. Results

The results section is divided into three sections: the first section is focused on analyzing the
reliability and validity of the instrument; the second section describes the digital competence of the
teaching staff in each dimension of the PDC-TER model; and the third section presents the results
obtained through the regression models.

3.1. Reliability and Validity of the Instrument

The reliability of the instrument was ensured by using Cronbach’s «. The instrument’s total
reliability was o« = 0.94, which is a very acceptable value. Likewise, the reliability of each of the
dimensions was also high: teaching dimension, o = 0.87; evaluation dimension, « = 0.87; research
dimension, a = 0.91. On the other hand, an exploratory factor analysis (EFA) was performed through
the analysis of the main axis with oblimin rotation. The sample adequacy index (KMO) was 0.850 and
Bartlet’s sphericity test was significant (sig = 0.001), indicating that the correlation matrix exceeded the
conditions for carrying out this analysis. The three factors of the instrument explain 48.10% of the
total variance.

3.2. Descriptive Exploratory Analysis of the Instrument’s Dimensions

In the successive tables, the dimension items of the instrument are analyzed descriptively, using
the premise that each item has measured knowledge and didactic use (maximum score to reach being
ten points). In each of them, the mean (M), median (Me), standard deviation (5d) were included.

Regarding 2.0 resources related to teaching, Table 1 shows that the highest level of professors
competence is in multimedia presentations (M = 9.04 + 1.36), which are slightly similar to word
processors (M = 8.86 + 1.47). The level in competence on LMS is medium high (M = 7.87 + 2.16),
which is higher than in the 2.0 tools offered by Google+ (M = 6.64 + 2.44). It is noteworthy that
professors do not have an in-depth knowledge or use of the tools focused on conducting online
tutorials with students (M = 5.37 + 2.82), educational forums (M = 5.07 + 2.72) or educational blogs
(M = 4.53 + 2.47).

Regarding 2.0 resources related to the evaluation of students, Table 1 sets out all the items where
the level in competence is medium. The rubrics through LMS is the item with the highest score
(M =6.02 + 2.83), followed by the use of test-type controls to evaluate students (M = 5.90 + 2.84).
Forums (M =5.10 + 2.79) and e-Portfolios (M = 4.52 + 2.65) are tools not highly valued by the professors
with low-average scores.
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Table 1. Descriptions of 2.0 resources related to.

M Me Sd

Multimedia presentations 9.04 10.00 1.36

Text processors 8.86 10.00 1.47

20 Learning management system (LMS) 7.87 8.00 2.16
% Google + (Docs, Drive, Sites) 6.64 7.00 2.44
9‘3 Online tutorials (Hangout, Blackboard, AdobeConnect) 5.37 5.00 2.82
I} Educational forums to configure activities 5.07 5.00 2.72
Content platforms (Blogger, WordPress) 4.53 4.00 247
Total Dimension 47.39 47.00 10.62

° Rubrics through LMS 6.02 6.00 2.83
§ Test type controls through Moodle 5.90 6.00 2.84
T; Forums configured to evaluate activities 5.10 5.00 2.79
g E-porfolio 4.52 4.00 2.65
e Total Dimension 21.54 21.00 8.75
Searchers to consult bibliography (Google Scholar) 8.09 8.00 1.95

Database searchers (WoS, Dialnet, Theseus, Eric) 7.55 8.00 2.15

c Journals websites JCR and SJR. 6.83 7.00 2.36
% Quantitative software (SPSS, Minitab, Mplus, R, Excel) 6.35 6.00 2.57
% Social networks (Researchgate, Academy) 6.17 6.00 2.49
I Researcher profile (Researcher ID, ORCID) 6.12 6.00 2.36
= Bibliographic citations (Mendeley, Refworks, EasyBIB) 6.00 6.00 2.60
Qualitative software (ATLAS.ti, NVivo, MAXQDA) 3.71 3.00 2.24
Total Dimension 50.82 50.00 13.89
Total PDC-TER 119.75 118.00 28.11

Source: own elaboration.

Regarding 2.0 resources related to research, it can be observed at a general level that there is a great
difference between items. Web searches to consult scientific literature (M = 8.09 + 1.95) or databases
(M =7.55 =+ 2.15) are the web resources of which the lecturers have the best command. Professors also
have a good level of knowledge on impact journal websites (M = 6.83 + 2.36), but their level in social
networks (MO = 6.17 + 2.49) and research profiles (M = 6.12 + 2.36) to communicate and share their
scientific publications with others are resources little used. Regarding the domain and use of software
for the treatment of data, it can be observed that the 2.0 tools focused on quantitative methodologies
are the most used (M = 6.35 + 2.57) compared to qualitative software (M = 3.71 + 2.24).

According to the total level of pedagogical digital competence of professors for each dimension,
as well as the total level of the instrument, the professors obtained a medium-high level in the
dimension to teach (M = 47.39 + 10.62) and in the dimension to investigate (M = 50.82 + 13.89), while in
the dimension to evaluate the professors had a medium level (M = 21.54 + 8.75). In terms of the
level of total competence, it should be noted that it is medium (M = 119.75 + 28.11) compared to the
190 maximum points attainable.

3.3. Identification of Factors That Affect the Proficiency Level of Professors

In order to identify the variables that affect the pedagogical digital competence of professors, three
multiple linear regressions (MLR) have been carried out: the first regression is focused on the total
level of competence which includes the sum of all the items of the three dimensions of the instrument
(PDC-TER Model); the following regressions are focused on the specific competence of each dimension
of the instrument, where each dimension includes the sum of their respective items. It was estimated
using the ordinary least squares method, following a forward approach in which only the significant
regression coefficients were considered.

The different independent variables are described in Section 2.3, taking into account that the
following variables have been recoded into dummy variables: gender (male 0, female 1), possess a
research sexennium (not 0; if 1), have the PhD degree (not 0, yes 1). To calculate the predictive line,
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an MLR has been used in steps. In addition, the non-violation of the assumptions that allow this type
of analysis in each proposed model was taken into consideration.

3.3.1. Regression in Y (Total Pedagogical Digital Competence of Professor’s Higher Education)

The Y model takes into account the total level of competence. Regarding the assumptions of
normality, independence and multicollinearity of the residuals, Figure 1 shows the histogram and
the P-P plot of normal probability of the typified residuals. This figure supports the assumption of
normality of waste. On the other hand, independence was tested with Durbin—Watson statistics, in this
case D.W. = 1.90 indicating independence, since the statistic is close to the value 2 [43].

18
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Figure 1. Multiple linear regression (MLR) assumptions. (a) Regression Standarized Residual;
(b) Observed Cum Prob.

The multicollinearity was checked through the tolerance values and the variance inflation factor
(VIF). In the Table 2, the tolerance values are greater than 0.6, and the VIF values are below values
of 10, indicating non-collinearity [44,45]. The Yy model was significant, F (4, 862) = 15.099, p < 0.05,
adjusted R? = 0.061, where only the masters variable (t = 4.686, p < 0.05), projects (t = 4.228, p < 0.05),
stays (t = —=2.927, p < 0.05), and experience (t = —2.335, p < 0.05), were significant variables, the last one
of them having a negative weight. The equation of the regression model can be seen as the following:

Yo = 113.725 + 0.158 Masters + 0.142 Projects + 0.099 Stays — 0.079 Experience 1)

Table 2. Model coefficients.

Variables Coefficients § t Sig. Tolerance  VIF
Constant 113.725 45.143 0.001
No. Masters 0.158 4.686 0.001 0.960 1.042
No. Projects 0.142 4.228 0.001 0.961 1.041
No. stays 0.099 2.927 0.004 0.951 1.051
Experience -0.079 —-2.335 0.020 0.944 1.059
Gender -0.005 -0.138 0.890 0.985 1.015
Sexennium 0.029 0.786 0.432 0.777 1.287
PhD -0.012 -0.328 0.743 0.878 1.139
Age -0.032 -0.539 0.590 0.302 3.306

Source: own elaboration.

3.3.2. Regression in Y; (Pedagogical Digital Competence in Resources Related to Teaching)

The Y1 model was focused on knowing the competence of the professors in relation to the
2.0 resources dimension to teach. The histogram and the P-P plot of normal probability of the typified
residuals support the assumption of normality of it. Furthermore, Durbin—-Watson statistics showed
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independence (D.W. = 1.94), and the VIF values are below values of 10, indicating non-collinearity
(Table 3). The Y1 model was significant, F (4, 862) = 11.154, p < 0.05, adjusted R? = 0.045, where only
the masters variable (t = 4.290, p < 0.05), projects (f = 2.748, p < 0.05), stays (t = 2.101, p < 0.05), and age
(t = —2.519, p < 0.05), were significant variables. The equation of the regression model can be seen as
the following:

Y; = 48.855 + 0.149 Masters + 0.093 Projects + 0.072 Stays — 0.089 Age 2)

Table 3. Model coefficients.

Variables Coefficients t Sig. Tolerance  VIF
Constant 48.855 25.281 0.001
No. Masters 0.149 4.290 0.001 0.914 1.095
No. Project 0.093 2.748 0.006 0.960 1.042
No. stays 0.072 2.101 0.036 0.941 1.063
Experience 0.078 1.336 0.182 0.322 3.110
Gender —-0.005 —-0.143 0.886 0.986 1.014
Sexennium -0.066 -1.731 0.084 0.747 1.339
PhD —0.056 -1.549 0.122 0.847 1.181
Age —-0.089 -2.519 0.012 0.888 1.126

Source: own elaboration.

3.3.3. Regression in Y, (Pedagogical Digital Competence in Resources Related to Evaluation)

The Y, model was focused on the ICT resources dimension to evaluate. The assumption of
normality was supported. Durbin-Watson statistics showed independence (D.W. = 1.79), and the VIF
indicated non-collinearity (Table 4). The Y, model was significant, F (1, 865) = 29.914, p < 0.05, adjusted
R? = 0.032, where only the master’s variable (t = 4.290, p < 0.05) was significant variables. The equation
of the regression model can be seen as the following:

Y, = 20.125 + 0.183 Masters 3)

Table 4. Model coefficients.

Variables Coefficients t Sig. Tolerance  VIF
Constant 20.125 51.579 0.001
No. Masters 0.183 5.469 0.010 1.000 1.000
No. Project 0.056 1.663 0.097 0.998 1.002
No. stays 0.052 1.555 0.120 1.000 1.000
Experience -0.016 —-0.465 0.642 0.961 1.040
Gender 0.001 0.024 0.981 0.997 1.003
Sexennium 0.002 0.059 0.953 0.908 1.101
PhD -0.050 -1.461 0.144 0.971 1.030
Age -0.030 —-0.873 0.383 0.916 1.091

Source: own elaboration.

3.3.4. Regression in Y3 (Pedagogical Digital Competence in Resources Related to Research)

The Y3 model was focused on the ICT resources dimension to investigate. The assumption of
normality was supported. Durbin-Watson statistics showed independence (D.W. = 2.00), and the
VIF indicated non-collinearity (Table 5). The Y3 model was significant, F (5, 861) = 16.238, p < 0.05,
adjusted R? = 0.081, where only the masters variable (f = 3.192, p < 0.05), projects (t = 5.094, p < 0.05),
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stays (t = 3.109, p < 0.05), experience (t = —4.213, p < 0.05), and Sexennium (t = 3.518, p < 0.05) were
significant variables. The equation of the regression model can be seen as the following:

Y3 = 47.857 4-0.110 Masters + 0.171 Projetcs + 0.105 Stays + 0.130 Sexennium — 0.148 Experience (4)

Table 5. Model coefficients.

Variables Coefficients t Sig. Tolerance  VIF
Constant 47.857 38.087 0.001
No. Masters 0.110 3.192 0.001 0.895 1.117
No. Project 0.171 5.094 0.001 0.942 1.062
No. stays 0.105 3.109 0.002 0.931 1.075
Experience —0.148 —-4.213 0.001 0.861 1.161
Gender —0.004 -0.112 0.911 0.984 1.016
Sexennium 0.130 3.518 0.001 0.777 1.287
PhD 0.054 1.536 0.125 0.849 1.178
Age 0.055 0.914 0.361 0.291 3.440

Source: own elaboration.

4. Discussion

In this study, the level of digital pedagogical competence of professors in Higher Education of
Spain has been analysed in depth about ICT resources which professors can use in the teaching-learning
process with their students, in the process of assess their students, and for research. In addition, the
predictor variables of the level of digital pedagogical competence of said professors have been identified.

Despite the fact that the teaching staff has an overall medium-high level of self-perception
regarding their level of competence, this level is still insufficient to meet current educational demands.
They still possess a level of competence that is more technical and communicative than pedagogical, as
the educational potential of ICT is not exploited for its effective incorporation in teaching-learning
processes (teaching and evaluation) as well as in relation to research. This is corroborated by previous
research which has found that university teaching staff have tended to develop their digital pedagogical
competence in different ways [9-12,46].

The most used 2.0 tools for teaching continue to be the most familiar tools for professor in Higher
Education [25], despite the continuous advances that occur in this field and which can have a positive
impact on issues related to teaching, such as methodologies and innovations. The overvaluing of
university teaching staff with regard to the incorporation of ICT in teaching may be the result of a
restricted view in terms of the use of methodological teaching strategies and programmes, as they claim
to use emails, multimedia presentations and text processors to a greater extent for this purpose. This is
also in accordance with the studies carried out by Sanchez-Santamaria et al. [29], Garcia-Valcarcel et
al. [30], El-Bahsh and Daoud [31] and Rodrigues et al. [32]. This means that these professors do not
have true literacy in relation to digital pedagogical competence.

The potential of ICT is reduced when analysing the extent to which these Spanish professors
use it to evaluate their teaching. First, there are few studies that focus on this issue, but even more
significantly, those studies that do exist have found the teaching staff do not use very powerful online
evaluation resources, such as e-portfolios or evaluation forums, to a large extent. Instead, they focus
mainly on the use of rubrics. This is despite the fact that they consider themselves to have an average
level of digital pedagogical competence. According to Buarki [21], this leads to the assumption that
professors rarely use these tools to evaluate their students.

Research is the main way to promote the work of professors in Higher Education. Therefore,
it is unsurprising that this dimension is highly valued, with professors having a medium-high
self-perception. Despite this fact, according to Buarki [21], their main use of ICT is focused on access to
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scientific knowledge. However, they do not typically use ICT to communicate and share their scientific
publications through social networks and research profiles.

After analysing the predictive variables of the level of total digital pedagogical competence,
it can be observed that the number of postgraduate degrees, projects and international stays correlate
positively, while teaching experience correlates negatively. Therefore, it can be noted that the teaching
experience affects negatively to the total level of digital pedagogical competence, that is, the greater
the teaching experience, the less the development of total digital pedagogical competence, which are
results contrary to those obtained by Ashrafzadeh and Sayadian [34], Scherer, Siddiq and Teo [35] and
Nwankwor [36], since according to these authors, experience does not influence the level of digital
competence. Although it should be noted that this variable does not affect the rest of the established
models. This suggests that activities related to research are more likely to encourage professors to
further train in pedagogical digital competence.

When carrying out an analysis according to the dimensions of the instrument, it can be observed
that participating in research projects correlates positively with the three dimensions. In both the
2.0 tools dimension for teaching and in the 2.0 tools dimension for research, the number of postgraduate
degrees, the stays in other centres and the possession of one or more research periods all have a positive
influence. This indicates that part of these tasks give professors a more open mind to the use of ICT in
their daily work. Teaching experience was the only influential variable in the 2.0 tools dimension for
research. This result corroborates the above, as university teaching staff’s research ability increases as
their teaching experience increases as well as their attitude towards educational technology [47].

5. Conclusions

After carrying out the study, it can be seen that, despite the fact that the teaching staff has an overall
medium-high level of self-perception regarding their level of digital pedagogical competence, this level
is still insufficient to meet current educational demands. They still possess a level of competence that
is more technical and communicative than pedagogical, as the educational potential of ICT is not
exploited for its effective incorporation in teaching-learning processes (teaching and evaluation) as
well as in relation to research.

After carrying out the study, one possible recommendation is for the university policy to include
and propose a digital pedagogical training programme for university teaching staff. Another suggestion
may be to encourage professors to use ICT tools both in their teaching, as well as in the evaluation of
their students and in research, since such use favours high-quality teaching, as well as success in the
professional field.

As future research lines of research, it would be interesting to find out the opinion of students
on their professors’ level of pedagogical competence, in addition to the self-perception of professors.
Furthermore, it would also be very positive to complete a study by analysing the close environment
of professors, their department and, faculty to a greater extent. By gaining access to their immediate
learning zone, it may be possible to determine to what extent these elements influence or impair their
pedagogical digital training.

Author Contributions: Conceptualization, ED.G.-G. and M.].M.-E,; methodology, ED.G.-G.; validation, ED.G.-G;
formal analysis, F.D.G.-G.; investigation, ED.G.-G. and M.].M.-F,; resources, FD.G.-G. and M.].M.-E,; data curation,
ED.G.-G. and M.].M.-F;; writing—original draft preparation, FD.G.-G. and M.].M.-F,; writing—review and editing,
FD.G.-G. and M.J.M.-E,; visualization, ED.G.-G. and M.].M.-E; supervision, ED.G.-G. and M.].M.-E,; project
administration, ED.G.-G. and M.].M.-E; funding acquisition, ED.G.-G. and M.].M.-E. All authors have read and
agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.



Educ. Sci. 2020, 10, 276 10 of 12

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Revelo, ].E.; Revuelta, F1.; Gonzalez-Pérez, A. Modelo de integracion de la competencia digital del docente
universitario para su desarrollo profesional en la ensefianza de la matematica-Universidad Tecnolégica
Equinoccial de Ecuador EDMETIC. Rev. De Educ. Medidtica Y Tic 2018, 7, 196-224. [CrossRef]

Anici¢, K.P.; Divjak, B.; Arbanas, K. Preparing ICT Graduates for Real-World Challenges: Results of a
Meta-Analysis. Ieee Trans. Educ. 2017, 60, 191-197. [CrossRef]

Brown, J.S.; Duguid, P. The Social Life of Information: Updated, with a New Preface; Harvard Business Review
Press: Brighton, MA, USA, 2017.

Guillén-Gamez, F.D.; Mayorga-Fernandez, M.J ; Alvarez-Garcia, E]J. A study on the actual use of digital
competence in the practicum of education degree. Technol. Knowl. Learn. 2018, 1-18. [CrossRef]

Ruiz, ].M. Evaluacion del disefio de una asignatura por competencias, dentro del EEES, en la carrera de
Pedagogia: Estudio de un caso real. Rev. De Educ. 2010, 351, 435-460.

Hannan, A.; Silver, H. La innovacion en la ensefianza superior: Ensefianza, aprendizaje y culturas institucionales;
Narcea Ediciones: Madrid, Spain, 2005.

Gutiérrez, 1. Perfil del profesor universitario espafiol en torno a las competencias en tecnologias de la
informacién y la comunicacién. Pixel-git. Rev. De Medios Y Educ. 2014, 44, 51-65. [CrossRef]

Adetimirin, A. Female Lecturers’ Perception of ICT Integration for Teaching and Learning in University of
Ibadan, Nigeria. In Gender and Diversity: Concepts, Methologies, Tools, and Applications; IGI Global: Hershey,
PA, USA, 2019; pp. 1624-1636. [CrossRef]

Tena, R.R.; Almenara, J.C.; Osuna, ].B. E-Learning of Andalusian University’s Lecturers. Gender. Turk. Online
J. Educ. Technol.-TOJET 2016, 15, 25-37.

Ochogo, N.K.; Rambo, C.M.; Mbwesa, J.K. Influence of Computing Competence on Lecturers’ Preparedness
for E-Learning at the University of Nairobi, Kenya. Bus. Educ. Y Accredit. 2016, 8, 53-68.

Mardiana, H. Lecturer’s Attitude towards Advance Technology and Its Impact to the Learning Process: Case
study in Tangerang City Campuses. J. Educ. Sci. Technol. (EST) 2018, 4, 12-25. [CrossRef]

Noori, A. Attitudes of Afghan EFL Lecturers toward Instructional Technology. TechTrends 2018, 1-9.
[CrossRef]

Cuartero, M.D.; Porlan, 1.G.; Espinosa, M.P.P. Analisis conceptual de modelos de competencia digital del
profesorado universitario. Relatec: Rev. Latinoam. De Tecnol. Educ. 2016, 15, 97-114. [CrossRef]

Instefjord, E.J.; Munthe, E. Educating digitally competent teachers: A study of integration of professional
digital competence in teacher education. Teach. Teach. Educ. 2017, 67, 37-45. [CrossRef]

Ananiadou, K.; Claro, M. 21st Century Skills and Competences for New Millennium Learners in OECD
Countries. Oecd Educ. Work. Pap. 2009, 41, 1-33. [CrossRef]

Navarro, S.; Zervas, P.; Gesa, R.; Sampson, D. Developing teachers’ competences for designing inclusive
learning experiences. Educ. Technol. Soc. 2016, 19, 17-27.

From, J. Pedagogical Digital Competence-Between Values, Knowledge and Skills. High. Educ. Stud. 2017, 7,
43-50. [CrossRef]

Kihoza, P.; Zlotnikova, I.; Bada, ].; Kalegele, K. Classroom ICT integration in Tanzania: Opportunities and
challenges from the perspectives of TPACK and SAMR models. Int. ]. Educ. Dev. Using Inf. Commun. Technol.
2016, 12, 107-128.

Rivera-Laylle, L.I.; Fernandez-Morales, K.; Guzméan-Games, FJ.; Eduardo-Pulido, J. ICT Acceptance by
University Professors: Knowledge, Attitude, and Practicality. Rev. Electrénica Educ. 2017, 21, 99-116.
[CrossRef]

Marcelo, C.; Yot, C.; Mayor, C. Ensefiar con tecnologias digitales en la Universidad. Comunicar 2015, 22,
117-124.

Buarki, H. ICT skills evaluation of faculty members in Kuwait; Preliminary findings. Inf. Dev. 2016, 32,
777-798. [CrossRef]

Ojeniyi, A.O.; Adetimirin, A.E. ICT literacy skills and electronic information resources use by lecturers
in two private universities in Oyo State, Nigeria. Libr. Philos. Pract. (E-].) 2016, 1-19. Available online:
https://digitalcommons.unl.edu/libphilprac/1443/ (accessed on 15 June 2020).


http://dx.doi.org/10.21071/edmetic.v7i1.6910
http://dx.doi.org/10.1109/TE.2016.2633959
http://dx.doi.org/10.1007/s10758-018-9390-z
http://dx.doi.org/10.12795/pixelbit.2014.i44.04
http://dx.doi.org/10.4018/978-1-5225-6912-1.ch084
http://dx.doi.org/10.26858/est.v4i1.4974
http://dx.doi.org/10.1007/s11528-018-0347-9
http://dx.doi.org/10.17398/1695-288X.15.1.97
http://dx.doi.org/10.1016/j.tate.2017.05.016
http://dx.doi.org/10.1787/218525261154
http://dx.doi.org/10.5539/hes.v7n2p43
http://dx.doi.org/10.15359/ree.21-3
http://dx.doi.org/10.1177/0266666914568796
https://digitalcommons.unl.edu/libphilprac/1443/

Educ. Sci. 2020, 10, 276 11 0f12

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.
45.

Capilla, M.M.; Torres, ]. M.T.; Sanchez, ER. Percepcion del profesorado y alumnado universitario ante las
posibilidades que ofrecen las TIC en su integracion en el proceso educativo: reflexiones, experiencias e
investigacion en la Facultad de educacion de Granada. EDMETIC 2016, 5, 113-142. [CrossRef]
Gonzalez-Alfaya, M.E.; Lopez-Jimenez, M.A.; Lopez-Lorente, A.L; Soriano Dotor, M.L.; Valcarcel, M. How do
university teachers use digital technologies in class? Redu-Rev. De Docencia Univ. 2017, 15, 295-313.
[CrossRef]

Magen-Nagar, N.; Maskit, D. Integrating ICT in teacher colleges - A change process. |. Inf. Technol. Educ. Res.
2016, 15, 211-232. [CrossRef]

Cabero, J.; Barroso, J. ICT teacher training: a view of the TPACK model. Cult. Y Educ. 2016, 28, 633—-663.
[CrossRef]

Mercader, C.; Sallan, J.G. ; Cémo utiliza el profesorado universitario las tecnologias digitales en sus aulas?
Redu. Rev. De Docencia Univ. 2017, 15, 257-274. [CrossRef]

Maraver-Lopez, P.; Nunes, C.; Hernando-Gomez, A. Teachers’ perceptions Of Their Use of Moodle in Higher
Education. Interdiscip. Soc. Hum. Sci. 2016, 5, 288-295.

Sanchez-Santamaria, J.; Ramos-Pardo, FJ.; Sanchez-Antolin, P. The student’s perspective: teaching usages of
Moodle at University. In Proceedings of the ICERI2012 Conference, Madrid, Spain, 19-21 November 2012;
pp. 2968-2973.

Garcia-Valcéarcel, A.; Basilotta, V.; Cabezas, M.; Casillas, S.; Gonzalez, L.; Hernandez, A.; Mena, ].J.
La formacién del profesorado universitario en Tecnologias de la Informacion y la Comunicacion en
la Universidad de Salamanca. Relatec. Rev. Latinoam. De Tecnol. Educ. 2015, 14, 75-88. [CrossRef]
El-Bahsh, R.; Daoud, M. Evaluating the use of Moodle to achieve effective and interactive learning: A case
study at the German Jordanian University. In Proceedings of the 35th Annual IEEE International Conference
on Computer Communications, San Francisco, CA, USA, 10-15 April 2016; pp. 1-5.

Rodrigues, S.; Rocha, A.; Abreu, A. Needs and expectations faced with the Moodle platform and institutional
support available: The case of ISCAP. In Proceedings of the 2018 13th Iberian Conference on Information
Systems and Technologies (CISTI). IEEE, Caceres, Spain, 13-16 June 2018; pp. 1-6. [CrossRef]

Akpan, C.P. ICT Competence and Lecturers’ Job Efficacy: A Study of Two Universities in Nigeria. Afr. High.
Educ. Rev. 2014, 8, 35-43.

Ashrafzadeh, A.; Sayadian, S. University instructors’ concerns and perceptions of technology integration.
Comput. Hum. Behav. 2015, 49, 62-73. [CrossRef]

Scherer, R ; Siddiq, F,; Teo, T. Becoming more specific: Measuring and modeling teachers’ perceived usefulness
of ICT in the context of teaching and learning. Comput. Y Educ. 2015, 88, 202-214. [CrossRef]

Nwankwor, N.A. Application of ICT-Based facilities for Teaching Among Technology Education Lecturers in
Nigerina Tertiary Institutions in North-East, Nigeria. Int. J. Educ. Res. Technol. 2018, 9, 30—40.

Siddiq, E; Scherer, R.; Tondeur, J. Teachers” emphasis on developing students’ digital information and
communication skills (TEDDICS): A new construct in 21st century education. Comput. Y Educ. 2016, 92,
1-14. [CrossRef]

Salcedo Frisancho, A. Uso de las TIC para la ensefianza en docentes universitarios. Ph.D. Thesis, Pontificia
Universidad Catolica Del Peru, Lima, Peru, 2019.

Kunda, D.; Chembe, C.; Mukupa, G. Factors that influence Zambian higher education lecturer’s attitude
towards integrating ICTs in teaching and research. JOTSE 2018, 8, 360-384. [CrossRef]

Jegede, P.O.; Dibu-Ojerinde, O.O.; Ilori, M.O. Relationships between ICT competence and attitude among
some Nigerian tertiary institution lecturers. Educ. Res. Rev. 2007, 2, 172-175.

Kerlinger, EN.; Lee, H.B.; Pineda, L.E.; Mora Magafia, 1. Investigacién del comportamiento; McGraw Hill:
Mexico City, Mexico, 2002.

Ministerio de Educacién, C. y D. (MECD). Datos y cifras del sistema universitario espafiol. 2019. Available
online: http://bit.ly/2Tafd4N (accessed on 15 May 2020).

Chen, Y. Spatial autocorrelation approaches to testing residuals from least squares regression. PLoS ONE
2016, 11, 1-19. [CrossRef] [PubMed]

Chan, Y.H. Biostatistics 201: linear regression analysis. Singap. Med ]. 2004, 45, 55-61.

Ghani, LM.M.; Ahmad, S. Stepwise multiple regression method to forecast fish landing. Procedia-Soc.
Behav. Sci. 2010, 8, 549-554. [CrossRef]


http://dx.doi.org/10.21071/edmetic.v5i1.4019
http://dx.doi.org/10.1016/j.sbspro.2014.09.084
http://dx.doi.org/10.28945/3512
http://dx.doi.org/10.1080/11356405.2016.1203526
http://dx.doi.org/10.4995/redu.2017.7635
http://dx.doi.org/10.17398/1695-288X.14.1.75
http://dx.doi.org/10.23919/CISTI.2018.8399409
http://dx.doi.org/10.1016/j.chb.2015.01.071
http://dx.doi.org/10.1016/j.compedu.2015.05.005
http://dx.doi.org/10.1016/j.compedu.2015.10.006
http://dx.doi.org/10.3926/jotse.338
http://bit.ly/2Tafd4N
http://dx.doi.org/10.1371/journal.pone.0146865
http://www.ncbi.nlm.nih.gov/pubmed/26800271
http://dx.doi.org/10.1016/j.sbspro.2010.12.076

Educ. Sci. 2020, 10, 276 12 0of 12

46. Guillén-Gamez, ED.; Mayorga-Fernandez, M.J. Quantitative-comparative research on digital competence in
students, graduates and professors of faculty education: An analysis with ANOVA. Educ. Inf. Technol. 2020,
1-18. [CrossRef]

47. Guillén-Gamez, ED.; Mayorga-Fernandez, M.]. Identification of variables that predict teachers’ attitudes
toward ICT in higher education for teaching and research: A study with regression. Sustainability 2020,
12, 1312. [CrossRef]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



http://dx.doi.org/10.1007/s10639-020-10160-0
http://dx.doi.org/10.3390/su12041312
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Design 
	Participants 
	Description of the Instrument and Variables 

	Results 
	Reliability and Validity of the Instrument 
	Descriptive Exploratory Analysis of the Instrument’s Dimensions 
	Identification of Factors That Affect the Proficiency Level of Professors 
	Regression in Y0 (Total Pedagogical Digital Competence of Professor’s Higher Education) 
	Regression in Y1 (Pedagogical Digital Competence in Resources Related to Teaching) 
	Regression in Y2 (Pedagogical Digital Competence in Resources Related to Evaluation) 
	Regression in Y3 (Pedagogical Digital Competence in Resources Related to Research) 


	Discussion 
	Conclusions 
	References

