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Abstract: The vertiginous advance of society in recent years has forced a modification of demands
among citizens and educators. The arrival of information and communication technologies to the
educational atmosphere has led to the development of the digital competence of teachers, which is
one of the educational challenges teacher training has to face now. Based on this, this work intends to
carry out an evaluation of the development of digital competence in teachers of the Lifelong Learning
stage in the community of Andalusia (Spain). In order to do so, a quantitative and transversal work
design was used, with a sample of 142 teachers from different schools in this area. The results showed
a deficit of teachers in the five digital dimensions, especially in the creation of digital content. It was
also clarified that there was a direct relationship between previous information and communication
technology (ICT) training and the dimensions of communication and collaboration, and content
creation. Finally, the work here showed that the teachers concerned with preservice ICT training
were young and with less than 10 years of experience. In conclusion, the development of digital
teaching competence continues to be a challenge for the education system which must therefore be
addressed, and it shall continue to be a key issue in the training of current teachers, as it is indeed a
fundamental pillar for promoting a new way of teaching, being the only way to develop an areal
teaching innovation panorama.
Keywords: teacher training; digital competence; information and communication technologies;
educational challenges

1. Introduction
In recent years, information and communication technologies (ICTs) have entered society, causing
numerous changes to the social and economic levels, and without any doubt, to the educational one.
The reality of its arrival has led to a change in educational plans, whose lines needed to be adapted
to an innovative training where culture and digital practice is predominant [1]. ICTs permeate our
daily lives, and their use is becoming a fundamental requirement for insertion and promotion in the
workplace, for learning autonomy, and for encouraging the practice of active citizenship [2,3].
If we proceed to make a demographic distinction of the different web users that exist on the net,
we can distinguish, on the one hand, those who have grown up around technology, called digital
natives, and therefore, who have interacted with the digital environment from the beginning of their
lives, and on the other hand, those who were adults when ICTs entered their lives, called digital
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immigrants by experts, and who have grown up in an analogue environment. These are the ones the
new technological tools and multimedia language need to be shown to, in order to promote their active
participation in the new information society in which we currently live [4].
If we take a look at the educational landscape, the presence of ICTs is increasing within classrooms
at different educational stages [5–7]. For this reason, many experts have stated that the development of
digital teaching skills is a challenge to be faced by future generations and a challenge to be met in the
face of the quickly technological progress in which we live.
In this sense, the Horizon Report outlines how technology and digital tools are everywhere;
however, they can be ineffective when they are not integrated into the learning process in a meaningful
way [8]. In relation to this idea, along the lines of educational improvement, the Sustainable
Development Goals (SDG) are beginning to be linked to different educational areas. The goals have
been defined by the United Nations as part of its Sustainable Development Agenda 2030, establishing
a total of 17 goals where education and ICTs are key to their achievement. Among the 17 goals, the one
which has a most direct relation to education is SDG 4: Quality Education. For this reason, the concept
of digital teacher competence is very relevant, understood as a skill that can improve their teaching
process [9].
As a matter of fact, the importance of digital competence is also observed in the Digital Agenda for
Europe, presented in the framework of the Europe 2020 strategy, where digital competence is reflected
as a priority challenge to be faced by the educational community [10]. In this sense, digital competence
has become one of the basic skills that every citizen must develop at the end of their basic education in
the European sphere [11]. In the Spanish one, the INTEF (Instituto Nacional de Tecnologías Educativas
y Formación del Profesorado (National Institute of Educational Technologies and Teacher Training)) is
responsible for ensuring the development of an educational practice that promotes the inclusion of
ICTs in the classrooms of multiple educational spaces, as well as the beginning of an initial and ongoing
training in five specific competence areas [12] (Table 1).
Table 1. Competence areas that develop the Digital Teaching Competence. Source: [12].
Information and Information
Literacy
Communication and Collaboration

Digital Content Creation

Security

Problem Solving

Identify, locate, obtain, store, organize, and analyze digital information,
data, and digital content, which assess their purpose and relevance to
teaching tasks
Communicate in digital environments, share resources through online
tools, connect and collaborate with others through digital tools, interact
and participate in communities and networks, which all lead to
cross-cultural awareness
Create and edit new digital content, integrate and rework previous
knowledge and content, create artistic productions, multimedia content
and computer programming, to know how to apply intellectual
property rights and licenses for use
Acknowledge protection of information and personal data, protection of
digital identity, protection of digital content, as well as security
measures and a responsible and safe use of technology
Identify needs to use digital resources, make informed decisions about
the most appropriate digital tools according to the purpose or need,
solve conceptual problems through digital media, use technologies
creatively, solve technical problems, and update their own competence
and that of others

To sum up, it is relevant to review other definitions of digital competence that complement the
previous one, distinguished in the following competences: 1—Technical competence; 2—Capacity
to use digital technologies in a meaningful way for work; 3—Capacity to critically evaluate digital
technologies; and 4—Motivation to participate in and commitment to digital culture [13].
In order to measure the development of existing digital literacy, various agencies have established
measurement frameworks to determine a person’s level of digital literacy. Among the most important

Sustainability 2020, 12, 2852

3 of 13

are the Common Framework for the Digital Competence of Teachers in Spain [12], the European
Framework for the Digital Competence of Educators—DigComp [14] or the ISTE standards [15]. In this
way, in a process similar to that of determining language knowledge, it allows qualifying someone’s
level of digital competence based on their proven skills.
1.1. The Importance of Lifelong Learning for the Promotion of Digital Literacy in Society
The Law on Education in Andalusia specifies that continuing education is “the one which has the
purpose of giving all persons over the age of eighteen the opportunity to acquire, update, complete or
expand their knowledge and skills for their personal or professional development” [16].
The specific public centers for Adult Lifelong Learning are the CEPER-SEPER (Centros y secciones
de Educación Permanente (Centers and Sections of Lifelong Learning)), the IPEP-SIPEP (Sección del
instituto e instituto provincial de Educación Permanente (Institutes and Provincial Sections of Lifelong
Learning)), the IESs (Institutos de Educación secundaria (Institutes of Secondary Education)), the EOIs
(Escuela oficial de idiomas (Official Language Centers)) and the distance learning institutes of Andalusia.
Focusing on the first typology, it is an organized institution, as it has a main center, and the rest of the
centers depend on it. In this case, the main center is the CEPER, and the rest are the SEPERs. This
type of center offers the obtaining of the basic training qualification or preparation for accessing to a
professional training [17].
Likewise, these centers also promote nonformal educational plans in those training notions that
are considered important today, as is the case of ICT training. They are included in the training for the
development of an active citizenship, and they have the objective of encouraging interaction of adults
with ICTs, to achieve an autonomous development in the information society. In brief, it is relevant
to highlight some complementary free sections such as Andalucía Compromiso Digital (Andalusian
Commitment to Digital Area), which offers an approach to a basic training in each of the dimensions of
digital competence [18].
For this reason, the development of technological resources in different educational spaces
promotes the need to identify the level of digital competence of the teaching body that provides it,
in order to deeply study the possible limitations and to be able to create lines of improvement that
encourage the correction of these competence difficulties [19]. It is crucial that educational innovation
also take place in Lifelong Learning, since this is an educational stage that trains citizens who, in
their majority, have not come into contact with ICTs before, and therefore, it is a period in which they
learn basic skills that will allow them to develop autonomously in a technological environment. For
these reasons, it is essential that teachers at this stage of education do not only rely on technological
resources when teaching, but they also must have the necessary skills to understand the educational
opportunities offered by ICTs and be able to effectively transmit them to their students [20,21].
1.2. Background
According to Cabero [22], the 21st-century teacher should be one who has a compendium of skills
that allows them to guide students in their technology-assisted learning process.
The literature justifies the importance of producing works that measure the digital competence
of teachers in order to take urgent and immediate action to meet the educational challenges of the
future [23–26]. Thus, there is a great deal of research that has tried to cover the analysis of digital
teacher competence in different subjects of the education system. On one hand, there are those who
deal with the analysis of future teachers of preschool and primary education [27–32], whose results
indicated that future teachers presented an intermediate level in the development of digital competence.
Therefore, this is a basic level that may be enough for the self-determination of the future teacher in the
topic, but it is not enough to teach digital practice to their future students. [28].
In this line, there are relevant studies [33,34] that specify a deficient level in the informational
area, research, selection, and collection of information. Additionally, they deal with the analysis of
digital competence in active teachers, and among them, we can find a compendium of studies in
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different contexts that determine that teachers do not have enough digital skills according to the current
demands of the information society [35,36].
Thus, among the dimensions that constitute digital teaching competence, the relevance of especially
developing the dimensions of collaboration and communication and, fundamentally, that of content
creation, which presents worse levels of development, stands out [37–39]. The results of these studies
show that higher education teachers need to know the didactic usefulness of technological resources in
order to encourage their use in the classroom.
At the same time, research on this subject also includes an analysis of factors that can be identified
as possible incidents in the development of digital teaching skills such as the nature of the education
center, which constitutes a determining factor in the development of digital teaching skills [40]. In turn,
other variables such as gender, previous ICT training, teacher qualifications, teaching experience, and
the sociocultural context may have a direct impact on the level of digital competence presented [41–46].
Finally, research in international contexts corroborates the scarcity of digital competence, especially
when it comes to teachers being able to create their own digital content or share it with the rest of
the teaching community [47–51]. The lack of this competence causes the limitation of the use of ICTs
by teachers in their classrooms and turns it into a mere support tool in their traditional discourse.
Therefore, special emphasis is placed on its development so that teachers can engage in new ways of
teaching in the classroom, such as active methodologies supported by ICTs, such as project learning,
problem-based learning, flipped classroom or mobile learning, all of which encourage active exercise
by both teachers and students [38].
1.3. Research Objetives
As evidenced in the literature review, the level of digital competence in the teaching body varies
depending on the context and stage of education. Based on the ideas presented, the objective of this
work is to identify the level of digital competence in teachers of Lifelong Learning in the Autonomous
Community of Andalusia (Spain). From this objective, the following specific objectives are also covered:
•
•
•

Determining which are the areas in which Lifelong Learning teachers present a greater lack
of knowledge.
Verifying if there are significant differences in the development of teachers’ digital competence
according to the previous training that the analyzed teachers received on ICTs; and
Analyzing what factors directly influence whether prior ICT training of teachers takes place.

2. Materials and Methods
The use of a cross-cutting methodology of a quantitative nature was advocated in order to obtain
empirical data through the description of the educational reality. To this end, the application of different
descriptive–inferential statistical measures was used to accurately describe subjects’ responses [52,53].
2.1. Sample
The population was composed of teachers within various public Lifelong Learning centers in the
Autonomous Community of Andalusia, Spain. For the counting of the sample (n = 142), stratified
random sampling was applied, which included teachers from different provinces of Andalusia
(Granada, Huelva, Sevilla, Cádiz, Almería, and Córdoba) (Figure 1). The subjects were part of the
CEPER-SEPER and IES that offer adult training.
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Table 2. Characteristics
Characteristics of
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the study
study sample.
Table

VariableVariable

Mean

Gender Gender
1.58
Age
Age
35.40
Previous
ICT training
Teaching experience
Previous ICT training
1.285

2.2. Instrument

Teaching experience

4.97

Mean SDSD
1.58 0.500
0.500
35.40 8.595
1.285 8.595
0.453
4.97
3.075
0.453

3.075

The instrument used was an ad hoc questionnaire based on existing dimensions of digital teacher
2.2. Instrument
competence. It consists of 91 items, differentiated as follows: 16 items on information and information
The 31
instrument
used wasand
an collaboration;
ad hoc questionnaire
based
on existing
digital
literacy;
on communication
16 on digital
content
creation;dimensions
13 on digitalofsecurity;
teacher
competence.
It
consists
of
91
items,
differentiated
as
follows:
16
items
on
information
and
and 15 on problem solving. The instrument’s scale is of the Likert type, with 10 response options
information
literacy;
31
on
communication
and
collaboration;
16
on
digital
content
creation;
13
on
(1 = never; 10 = always). The following is the coding that follows the different dimensions and the
digital
security;
and
15 on problem
competencies
that
encompass
them: solving. The instrument's scale is of the Likert type, with 10
response options (1 = never; 10 = always). The following is the coding that follows the different
B.1. Information
andcompetencies
Information Literacy
dimensions
and the
that encompass them:

B.1.
Information
andsearch,
Information
Literacyof information
B.1.1.
Navigation,
and filtering
B.1.1. Navigation, search, and filtering of information
B.1.2. Evaluation of information and data and digital content
B.1.2. Evaluation of information and data and digital content
B.1.3. Storage and retrieval of information, and data and digital content
B.1.3. Storage and retrieval of information, and data and digital content
B.2. Communication
Communication and
and Collaboration
Collaboration
B.2.
B.2.1. Interaction
throughthrough
digital technologies
B.2.1. Interaction
digital technologies

B.2.2. Sharing information and digital content
B.2.2. Sharing information and digital content
B.2.3. Online citizen participation
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B.2.3. Online citizen participation
B.2.4. Collaboration through digital channels
B.2.5. Netiquette
B.2.6. Digital identity management
B.3. Creation of Digital Content
B.3.1. Development of digital content
B.3.2. Integration and reworking of digital content
B.3.3. Copyright and licenses
B.3.4. Programming
B.4. Security
B.4.1. Device protection
B.4.2. Protection of personal data and digital identity
B.4.3. Health protection
B.4.4. Environmental protection
B.5. Problem solving
B.5.1. Technical troubleshooting
B.5.2. Identification of technological needs and responses
B.5.3. Innovation and creative use of digital technology
B.5.4. Identification of gaps in digital competence
For the validation procedure, the instrument was subjected to a content analysis by multiple
experts from the Universities of Málaga, Granada, and Sevilla. Subsequently, its internal consistency of
the variables was corroborated through Bartlett’s sphericity test (KMO = 0.79; p < 0.001).
With respect to the reliability of the instrument, it was analyzed through Cronbach’s alpha
coefficient (α = 0.87) and the two Guttman halves (0.74), recording both optimal values, thus
guaranteeing the adequate performance of the research.
2.3. Procedure and Data Analysis
Data collection was carried out in the first quarter of 2019 using a Google form. The instrument
was distributed several times until a voluntary response was obtained from the sample of subjects
through online channels. The statistical software SPSS 25.0 Version and RStudio 1.1383 version were
used for data analysis.
Firstly, descriptive statistics were calculated in order to ascertain the subjects’ perceptions of
the level of digital competence. Subsequently, and after verifying the nature of the data distribution
through the Kolmogorov–Smirnov and Shapiro–Wilk and Levene tests, the Mann–Whitney inferential
U test and Wilcoxon’s W test were applied in order to discover whether significant differences could
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exist between the subjects depending on the independent variable “Previous ICT training”. Likewise,
and with the intention of discovering the dependence between this same independent variable and the
set of dependent variables, a predictive model was drawn up using the H2o and Local Interpretable
Model-agnostic Explanations (LIME) algorithms to justify the incidence of the different variables of the
study on previous ICT training.
3. Results
First, we proceeded to analyze the descriptive statistics (Table 3), which allowed us to approach
the reality of the sample of subjects analyzed. The responses collected showed a low level of digital
competence, and no average values were found that were equal to or greater than five (scale 1-10). The
low level found in the dimension of digital content creation is especially noteworthy, as it presents a
level close to zero. The best result was obtained in the security dimension, although it still does not
reach the minimum needed to be considered optimal.
Table 3. Descriptive statistics.
Dimension

Mean

SD

Asym

Kurt

B.1.
B.2.
B.3.
B.4.
B.5.

3.239
3.185
1.843
3.954
3.695

1.616
1.466
0.966
1.103
1.096

1.221
0.628
2.046
−0.199
0.592

1.637
9.049
5.885
−2.587
0.134

In order to carry out the inferential statistics, we previously resorted to normality and homogeneity
of variances. The Kolmogorov–Smirnov and Shapiro–Wilk tests were applied, obtaining a result that
corroborated that the distribution of the data collected did not correspond to the normal trend (p <
0.01). Later, Levene’s test was calculated which allowed us to corroborate the previous idea, since no
equality between variances was obtained (p > 0.05).
Once these tests had been determined, nonparametric statistical measures were used. Specifically,
the Mann–Whitney U and Wilcoxon W tests were used, which found that there were no significant
differences in the development of digital competence of the teachers surveyed based on the independent
variable “prior ICT training”. Only the relationships between the independent variables and the
communication and collaboration and digital content creation dimensions were considered significant
(p < 0.05) (Table 4).
Table 4. U Mann–Whitney based on the variable “previous ICT training”.
Dimension
B.1.

B.2.

B.3.

B.4.

B.5.

Average
Range

Yes

70.796

No

66.718

Yes

72.214

No

71.632

Yes

69.613

No

72.726

Yes

71.690

No

67.532

Yes

70.471

No

70.613

U Mann–Whitney

W.
Wilcoxon

Z

p

1757.406

4522.795

−1.164

0.178

1882.500

5080.790

−0.906

0.047

1815.125

5278.875

−0.982

0.033

1722.038

3019.269

−0.657

0.272

1845.933

4639.933

−0.762

0.122
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In order to further specify the relationship of dependence of the variable “previous ICT training”,
the H2o algorithm was used, with the aim of elaborating a model that would make it possible to explain
the relationship between the dependent variables and the indicated independent variable (Figure 2).
The distributed random forest model was used, whose R coefficient indicated 96% predictive reliability.
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Likewise, the calculation of the LIME algorithm allowed us to determine which variables
contributed more to the establishment of the previous predictive model (Figure 4). For example, it was
observed that subjects with a high command of B.3. and at least 10 years of experience contributed
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the self-efficacy to create their own digital content and share it with other peer users [28].
The research also explored whether the variable for prior ICT training directly determined
whether teachers were more digitally literate. The results showed that there is no clear link between
prior ICT training in most dimensions of digital competence, except for the communication and
collaboration and digital content creation dimensions, which reaffirms the low results indicated in
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The research also explored whether the variable for prior ICT training directly determined whether
teachers were more digitally literate. The results showed that there is no clear link between prior ICT
training in most dimensions of digital competence, except for the communication and collaboration
and digital content creation dimensions, which reaffirms the low results indicated in the descriptive
analysis according to the sample of subjects analyzed, most of whom had not received prior ICT
training. In view of this situation, the need to further encourage ongoing teacher training, as well
as that of future teachers, is highlighted, since it is also at this stage that aspiring teachers must be
equipped to interact with ICTs, and to work on a series of skills that will allow them to develop their
digital competence. It is appropriate to focus on training that encourages the creation of content and
the importance of establishing nodal networks among teachers, since it is through the exchange of
experiences that reciprocal learning takes place and promotes much more motivating activity [7,35,49].
Finally, the factors influencing the subjects’ decision to opt for ICT training were analyzed
deeply. Cross-validation analysis allowed us to know that the variable “age” is key and determine
which subjects support technology training, as well as the areas related to security and information
literacy, which are presented as fundamental reasons for promoting ICT training. Thus, the idea that
normally, young teachers bet more on training in technological resources is corroborated. After this,
the calculation of the H2o and LIME algorithms allowed us to know which variables have a greater
importance in the ICT training of teachers, in which it was corroborated that young people with
experience equal to or less than ten years are those who have previous ICT training. Those subjects
between 33 and 37 were the ones who had greater importance in the analysis, a premise proven in this
piece of work. It was also revealed that teachers with low scores in content creation and average scores
in information literacy were those who were provided with the most previous ICT training [43], while
some of the variables that have a smaller impact on prior ICT training were the nature of school or
teachers with an average score in the area of security.
Finally, this research demonstrated the importance of continuing to encourage the development of
digital competence of teachers, especially in Lifelong Learning. In order to contribute to the Sustainable
Development Goals of Agenda 2030, it is essential to promote the improvement of education. As stated
in Objective 4 of the previous defined goals, technological resources provide students with a range
of new learning resources, which allow them to take up new opportunities to learn. Their ability to
personalize learning will improve future outcomes [9].
5. Conclusions
The development of digital teaching competence remains a challenge to be addressed by the
education system. Under the digital context in which we find ourselves today, society shall demand
that the teaching body have enough digital skills to be able to share them with students of any age and
educational stage.
In particular, students in the Lifelong Leaning stage take on special importance, as they are adults
who have not interacted with technological resources from an early age, and therefore, their immersion
in the digital panorama is more complex.
It is appropriate that educational institutions encourage training in digital teaching competence
through the enhancement of ongoing teacher training, as well as an improvement in the initial training
of future teachers. It is essential to address this aspect; thus, this is the only way to achieve a real
change in teaching and learning.
Therefore, through this study, we have tried to establish an approach to the reality of the Lifelong
Learning teachers, to try to contextualize for the research community the existence of this educational
stage and the need that it presents at the same time. The study showed that the difficulties of teachers
in initiating a real contact with ICTs still prevail. It also sought to elucidate that previous ICT training
of teachers was not a determining factor in the level of competence shown, with the exception of the
creation of their own content. This leads to the conclusion that the existing ICT training needs to be
improved in order to increase the levels presented in teacher digital competence. In this sense, we
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should focus on the importance of continuing education for teachers, since, as this research proves, a
large number of the teachers analyzed had not received any previous training in ICTs, which should
not be the case in an educational system where technology is taking on an increasingly important role.
In particular, teacher education should focus on clarifying the ways in which technology can be used
in the classroom.
Nevertheless, it is appropriate to point out the limitations of the research, such as access to the
sample of participants, since the number of teachers per Lifelong Learning center is reduced, and
they come from different locations in Andalusia. Likewise, it is considered that the scale could have
reflected more limited values in order to guarantee more reliable statistics. However, this research has
a descriptive character and cannot be inferred from other contexts in Spain, since each autonomous
community has similar curricular designs, but with different organizational and performance dynamics.
In terms of future lines of research, the community of researchers and teachers is encouraged
to continue promoting the development of digital competence in different contexts and educational
stages, with the aim of bringing together different experiences to help to determine the real state of
development of digital teaching competence. It is highly recommended to continue studying the
development of the same in the stage of Lifelong Learning, due to the scarcity of publications that take
place in this educational stage.
In conclusion, the immersion of ICTs in the education system continues to be a challenge to be
faced by the education system. In order to continue the path of improving education, as dictated in
the Sustainable Development Goals, it will be necessary to continue developing teacher training in
digital competence. To that end, it is necessary to establish a connection with educational institutions
to encourage quality digital training in the teaching body, so that they can perform a functional and
updated role to meet the demands of today’s students.
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