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ABSTRACT
The main objective of the research described here was to learn how
young learners self-evaluate their digital competence. A non-
experimental and descriptive quantitative methodology was
employed, an electronic survey being used to collect the data.
Among the main results, we can highlight that these learners self-
evaluate their attitude towards Information and Communication
Technologies (ICT) as favourable, their handling of them as moder-
ate and their knowledge of them as scarce. It became clear that they
do not have a level of digital competence suitable for being called
‘digital natives’, nor sufficient ability to use ICT in their academic life
or in their professional future.
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Introduction

In less than a decade, the rapid development and growth of Information and Communication
Technologies (ICT) have led tomajor changes that have also affectededucation.Not to address
such changes would be a serious mistake, since it would involve students being educated
unaware of the world they live in (Barrantes, Casas, and Luengo 2014). Twenty-first-century
students need competences that enable them to adapt to a new type of individual-
information and individual-knowledge relationship and, therefore, the education system
should contemplate new ways for learners’ development in accordance with this so-called
information and knowledge society (Bas, Kubiatko, and Murat 2016; Chávez, Cantú, and
Rodríguez 2016).

This background confirms the need for education centres to include new learning theories,
methodologies, materials, resources and devices to replace the traditional classroom with
digital classrooms where students can acquire competences appropriate to this century’s
network society (Roblizo, Sánchez, and Cózar 2015). This is why ‘society demands well-trained
teaching professionals that feel comfortable with ICT and are capable of integrating them into
their regular educational practices’ (Cózar, Zagala, and Sáez 2015, 150).

The impact of ICT on learning spaces depends on teachers’ expertise to use them, their
ability to put them at the service of new communication scenarios, and their skills to
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adapt them to their students’ cognitive and social characteristics. It should not be
forgotten that teachers play a major role in all educational reforms and innovations,
since they are the ones in charge of adapting their classrooms to whichever elements
they are offered, ICT being one of them. Thus, training in these technologies is crucial to
ensure their implementation (Cabero 2014).

There is a wealth of scientific literature from recent years on the subject of teachers’
perception of knowledge, attitude and usefulness of ICT in teaching practice, from the
perspectives of both initial and in-service training (Cabezas, Casillas, and Pinto 2014;
Casillas and Cabezas 2014; Fernández and Bermejo 2012; Fernández and Torres 2015;
Rambousek, Stípek, and Vanková 2016).

To foster students’ development of digital competences after completing their school-
ing, work on them should be started from the first school years. Although ICT is frequently
used in early childhood education, they are neither integrated into daily classroom
activities, nor applied to develop contents associated with the teaching units that are
underway, their use being more recreational than educational. In short, they are mostly
used at specific times rather than as regular tools in the teaching-learning process (Asorey
and Gil 2009). Thus, it is necessary that those who are about to become teachers of
children’s education, are trained during their initial teacher education in order to integrate
ICT systematically within the teaching-learning processes of the educative stages in which
they are going to work.

The European Committee (2013) states that teaching staff’s early studies should ensure
digital training, especially in the area of methodology, with the purpose of maximising the
potential of ICT, and it stresses that teacher training in the pedagogical use of these
technologies is rarely compulsory.

Initial early childhood education teacher training, which involves the educational
stage that is at the root of all education systems, currently includes certain trends
that are reflected in and influenced by the complexity of the twenty-first-century
society (Domínguez et al. 2015). As in most other European countries, educational
policy in Spain over the last 30 years has fostered teachers’ initial and in-service ICT
training, which has become a compulsory part of initial early childhood and primary
education teacher training, although the guidelines for implementation have been
non-specific and the choice of contents and organisation has depended on each
university (De Pablos 2013).

Krumsvik (2011, 44–45) provides a definition of digital competence specifically for teachers:
‘Digital competence is the teacher/TE’s (teacher educator’s) proficiency in using ICT in
a professional context with good pedagogic-didactic judgement and his or her awareness of
its implications for learning strategies and the digital Bildung of pupils and students’.

There are different standards and indicators models to define teacher digital compe-
tence: Canada (Ministry of Education of Quebec, 2001), Australia (Cdest 2002), United
Nations Educational, Scientific and Cultural Organisation (Unesco 2008), France (Mesr
2011). We identify with the model of Krumsvik (2007), 2011, Krumsvik (2014)). For this
author, digital competence should address three levels: basic digital competences (use of
ICT tools, access to information, communication, etc.); teaching approach competence in
the use of ICT (technology at the service of pedagogy); and learning strategies (learning to
learn using ICT competence).
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Our research focuses on finding out how early childhood education teachers assess
their digital competence. Diagnosing this competence at the beginning of the training of
the future teachers of children’s education is important and necessary to their training
programs meet the needs that are identified Figure 1.

Research design

We will now explain the methodological design of the research, first presenting the
purpose of the study, and then describing the methodological approach followed, the
population and sample characteristics, and those of the information-gathering instru-
ment, to end with the statistical data analysis.

Purpose

The main purpose of this research is to find out how Spanish pre-service early childhood
education teachers assess their digital competence. Additionally, the self-assessments
provided by these future teachers will be compared according to the personal variable sex
(male vs female).

The key research question is formulated as follows:
- What level of digital competence do future early childhood education teachers in

Spain believe they have?

Methodology

Within the range of research methods, a quantitative, non-experimental and descriptive
methodology was followed, using the questionnaire technique for data collection,
designed on the basis of the criteria established by authors such as Lumsden (2007)

Figure 1. Outline review of the literature.
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and Norman et al. (2001). A descriptive correlational method was used relying on an
electronic survey study; in particular, an ex post facto design that sought to establish
relationships among certain variables, while the subject of study remained unchanged.

The purpose of finding out students’ level of digital competence when they begin their
higher education studies was to conduct an initial assessment on their knowledge,
attitude and history of ICT use, and to determine whether the digital native generational
concept applies to them.

Additionally, we propose to establish differences according to the moderating variable
gender of the pre-service teachers, based on the moderating variables introduced in the
Unified Theory of Acceptance and Use of Technology (UTAUT) (Venkatesh et al. 2003).

Population and sample

The study population was made up of 332 students who will be, in the near future, in-
service teachers.

The sample was obtained through simple random sampling with a ± 1.5% margin of
error for a 95% confidence interval. The final sample consisted of a total of 308 students,
1.4% men and 98.6% women, aged from 17 to 24. They all owned smartphones (100%),
practically all of them had laptops and digital cameras (97.3% in both cases), 73% had GPS
devices, and 67.6% owned desktop computers and tablets. Fewer owned digital camcor-
ders (48.6%) and e-readers (40.5%), and only 2.7% owned wearable technology of some
kind Table 1.

Instrument

A review of the instruments available for this purpose was carried out, but none of them
seemed fully adequate to the variables to be measured, which is why we decided to
produce a mainly direct answer, pre-coded and cross-sectional questionnaire,
designed ad hoc for the analysis of knowledge, use and attitude towards ICT of university
students.

It consists of 88 items, five of which are identifying variables. A 0 to 10 ordinal Likert-
type scale was chosen, 0 being the lowest and 10 the highest. The average score (5)
indicates that the student believes to be capable (fit) of performing the proposed tasks.
This provides a clear picture of the technological and informational competences known
and managed by the students of the Early Childhood Education degree. The original
questionnaire was improved by conducting a pilot test and was subjected to a strict

Table 1. ICT devices owned.
Devices owned %

Desktop computer 67.6
Laptop 97.3
Digital camera 97.3
Digital camcorder 48.6
Smartphone 100
Tablet 67.6
e-reader 40.5
GPS 73
Some sort of wearable 2.7
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validation process conducted by a committee of experts to guarantee the instrument’s
validity at the global level, as well as the validity of each of the indicators included. The
aim of this was to contribute to the scale validation process. Item reliability was tested by
means of an analysis of standardised loading, and their high internal consistency relia-
bility was confirmed using Cronbach’s α both for each dimension (α knowledge = 0.92, α
use = 0.83 y α attitude = 0.91) and for the whole scale (α = 0.91), with results above the
recommended threshold of high reliability for all sections.

With regard to structure, the instrument is divided into five sections: the first gathers
student’s identification data (ID) (sex, age, degree and year), the second consists of the
items related to devices they own (OW), the third is knowledge (KN), the fourth use (US)
and the fifth is attitude (AT). Except for the first and second of these, focused on
identification and ICT devices owned by the students and described in the sample section,
the rest are the ones used to guide the data analysis described Table 2.

Data analysis

The organisation, analysis and statistical processing of data were performed using
Statistical Package for the Social Sciences (SPSS v.21) software. They were processed
focusing on a descriptive and inferential analysis where the means of the technological
capacities of future early-childhood education teachers at the beginning of their training
was calculated. An inferential analysis based on a comparison of means and correlation
was also carried out. After checking the parametric assumptions of normality and with the
purpose of choosing the most suitable analysis technique, the normality of the sample
was assessed using the Kolmogorov-Smirnov and Shapiro-Wilk tests and homoscedasti-
city was measured using Levene’s test. The results of these prior analyses showed normal
distribution for all dimensions, which involved the use of parametric hypothesis compar-
ison testing. Precisely, Student’s t-test was chosen for independent samples, using the
variable sex, which allowed us to confirm whether a certain sample comes from
a population where the variable concerned has a specific mean. Likewise, the general
sections of the questionnaire were tested for correlation using Pearson’s r test, which
allowed us to establish relationships among the different sections assessed in the
questionnaire.

As a supplementary measure, effect size was calculated converting Cohen’s d to R2
(variance explained by the model) to estimate the size of the differences found.

Table 2. Structure of the questionnaire.
Block Block description Items

Block 1 ID Identification data such as gender, age, qualifications, etc. 1-4
Block 2 OW ICT devices they own 39-48
Block 3 KN Self-assessment on degree/level of knowledge about ICT related concepts 5-32

Self-assessment on degree/level of knowledge about ICT devices 33-38
Block 4 US Self-assessment on competence in the use of ICT devices 49-56

Self-assessment on competence in the use of ICT tools 57-65
Self-assessment on competence in the use of ICT services 66-81

Block 5 AT Assessment of ICT based on needs and relevance for the future of professional
development in education

82-88

EUROPEAN JOURNAL OF TEACHER EDUCATION 5



Results

The descriptive analysis conducted, organised into various phases, and the inferential analysis,
are provided to facilitate assessment of the digital competence of students of the
Undergraduate Degree in Early Childhood Education, which will determine the level of
proficiency in the use of technologies in their future teaching career.

Descriptive analysis

Below is a descriptive analysis that takes into account the three general sections for which the
information is gathered (knowledge, use andattitude towards ICT), arranged intogeneral basic
descriptive statistics and descriptive statistics for each individual section.

General basic descriptive statistics
Future teachers assess their attitude towards ICT very positively, their use of ICT more
moderately and their knowledge as scarce Figure 2.

When focusing on usage, there are differences between themeans obtained in its different
aspects. They believe they have a remarkable ability to manage tools and devices, but assess
their use of services below the passing score (in a 0–10 scale, a 5 is considered a ‘pass’)
(Figure 3).

Basic descriptive statistics by blocks
Students’ self-assessment of their level of knowledge of ICT concepts and devices
(block 3). The table below shows the means, standard deviation, lowest and highest scores
students give to each competence of this block on knowledge of ICT-related concepts Table 3.

As shown, self-assessment scores for most concepts are below five, which means that
concepts related to ICT are generally unknown to students. We consider that they are only
aware of those whose means are above five. Only 14.3% of the concepts chosen for this
research are known to students at the beginning of their initial training. Additionally, standard
deviation is very high, indicating that homogeneity of responses is very low because of the
existence of very different levels.

When asked about device knowledge, the answer is unanimous, 100% are familiar with
tablets, smartphones, eBooks, IWB and GPS. However, only 30% know what a wearable
is.3.1.2.2.

0

2

4

6

8

10

Knowledge

UseAttitude

Figure 2. Means of the questionnaire’s three general blocks.
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Students’ self-assessment on their abilities to use ICT devices, tools and services
(block 4).

With regard to competence in the use of ITC devices, students rate their skills very
highly. Outstanding among these results are their great ability to use smartphones as
opposed to their lower capacity to use wearables (Table 4).

Tools

7,27

Devices

7,19
Services

4,66

0 0.5 1 1.5 2 2.5 3 3.5

Use ICT

Figure 3. Means for the ICT use sections.

Table 3. Descriptive statistics for knowledge of ICT.
Knowledge

Concepts �X Sx Lowest Highest

Information and communication technologies (ICT) 7.28 1.86 3 10
Learning and knowledge technologies (LKT) 4.41 2.64 0 10
Empowerment and participation technologies (EPT) 2.27 2.11 0 9
Web 2.0 2.51 2.85 0 10
Web 3.0 1.78 2.04 0 7
Wikipedia 9.49 1.29 1 10
Blogosphere 3.35 3.03 0 10
Podcast 3.36 3.01 0 10
Social bookmarking 2.51 2.56 0 10
Web syndication 1.59 2.22 0 10
Mashup 1.54 2.11 0 10
Learning Object (LO) 5.62 3.02 0 10
E-learning 2.45 2.94 0 10
M-learning 1.39 2.16 0 10
B-learning 1.32 1.96 0 10
MOOC 1.14 1.84 0 10
Cloud storage 7.36 2.55 0 10
Virtual Reality (VR) 4.50 3.15 0 10
Augmented reality (AR) 3 3.11 0 10
Copyleft 1.66 2.24 0 10
Creative Commons licence 2.58 3.13 0 10
Digital divide 1.84 2.34 0 10
E-exclusion 1.26 1.88 0 8
E-inclusion 1.19 1.72 0 8
Digital literacy 3.46 2.97 0 10
Cyberactivism 3.24 3.32 0 10
E-participation 1.46 1.91 0 7
Empowerment 1.22 1.70 0 7
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Based on competence in the use of ICT tools, all the means obtained were above pass,
which leads to affirm that students believe that they are able to use all those included in
Table 5. The highest scores are given to capacities for using social networks (Facebook,
Twitter, LinkedIn, Instagram, YouTube, etc.) and communication tools (WhatsApp, email,
videoconference, chat, forums, etc.); and the lowest scores correspond to the manage-
ment of training tools (e-learning platforms, Moodle, etc.) Table 6.

With regard to the use of ICT services, their ratings are more dispersed, with very hetero-
geneous distributions. Standard deviation is often near or above 3, which shows that students
allocate widely differing scores to each variable. In general, they use the Internet, although not
to publish or share presentations, nor to upload and store contents; they do not have their
own blog or website, and neither do they publish on wikis.

Table 4. Descriptive statistics for the use of ICT devices.
Use

Devices �X Sx Lowest Highest

Computers 7.62 1.65 3 10
Digital camera 8.19 1.57 3 10
Digital camcorder 6.96 2.04 2 10
Smartphone 9.23 1.11 4 10
Tablet 8.46 1.51 2 10
e-reader 7.39 2.22 0 10
GPS 7.35 1.85 4 10
Wearable 2.36 2.67 0 10

Table 5. Descriptive statistics for the use of ICT tools.
Use

ICT tools �X Sx Lowest Highest

Office software 6.80 1.97 1 10
Editing 7.16 1.75 3 10
Search and documentation 7.36 1.81 3 10
Collaborative work 6.96 2.05 0 10
Time management 6.95 2.04 2 10
Communication 9.36 1.01 6 10
Training 5.18 2.92 0 10
Cloud storage 6.20 2.31 0 10
Social networks 9.51 0.79 6 10

Table 6. Descriptive statistics for the use of ICT services.
Use

ICT services �X Sx Lowest Highest

Twitter 6.89 3.46 0 10
Facebook 8.14 3.05 0 10
WhatsApp 9.85 0.42 8 10
Internet to upload and share pictures 8.07 2.79 0 10
Internet to upload and share videos 6.57 3.35 0 10
Internet to upload and share presentations 4.61 3.20 0 10
Internet to upload and share audio 5.28 3.56 0 10
Chat, communication, videoconference 6.62 3.09 0 10
I have my own blog 1.20 2.92 0 10
I have my own website 0.31 1.27 0 8
I search wikis 4.66 3.84 0 10
I publish on wikis 0.49 1.71 0 10
Internet to upload and store contents 0.74 1.62 0 7
Cloud storage 5.05 3.16 0 10

8 S. CASILLAS MARTÍN ET AL.



Students attitudes towards ICT according to need and relevance for the professional
future of education (block 5). The attitudes stated are highly positive. They acknowl-
edge that ICT are necessary for their future career. Observing the means for each of
the attitude towards ICT items, it is clear that they believe them to be a requirement
in their professional career (item 1: mean = 8.47), and even that they will help
towards economising professional efforts (item 2: 8.35). Likewise, they consider that
the use of such technologies is a useful means for continuing their training, as well
as helping in their professional development (item 4: 8.46 and item 5: 8.19), showing
their intention to acquire ICT competence for their future career (item 6: 8.28). In all
cases, mean scores are above the absolute central (5) on a 1 to 10 scale (Table 7).

Inferential analysis

Variance analyses (Student’s t-tests) were performed for one sample, which allows us to verify
whether it could come froma populationwhose interest variable shows a specificmean. To be
able to perform such test, parametric conditions of homogeneity and normality had been
previously checked.

According to the results, the means are 8.34 for attitude, 6.02 for use and 3.14 for knowl-
edge. Thesemeansdiffer from the sample value,which is 10. Using Student’s t-test on a sample
assuming a 5% level of significance justifies rejection of the assumption of the sample coming
from a population group that is perfectly familiar with ICT. However, use and attitude acquire
higher valuations. The differences between the means obtained from the sample and those
obtained from the tested population are identical for the three competence blocks. At a 95%
confidence level, the population’s ICT use scores between 5.91 and 6.36, attitude between 8.2
and 8.77, and knowledge between 2.95 and 3.66.

Further analysis of the data yields statistically significant differences in 30 of the 80
items of the instrument for the variable sex (t < 0.05). In all cases, men score higher than
women do, except for the attitude section (AT), which leads to the assumption that men’s
willingness is slightly lower (Table 8).

To verify the level of significance of the differences, based on the indicated variables, the
effect size of the variables was calculated using Cohen’s d (Cohen 1988). Cohen’s effect size

Table 7. Descriptive statistics for attitude towards ICT.
Attitude

Attitude towards ICT �X Sx Lowest Highest

ICT is necessary/useful for my future career 8.47 1.40 3 10
ICT will help to economise academic effort/work 8.35 1.50 2 10
ICT will help to economise professional effort/work 8.34 1.30 6 10
ICT is a useful means for further training 8.46 1.27 6 10
ICT is required for professional development 8.19 1.55 3 10
Teacher, professional with expertise in ICT 8.28 1.60 5 10

Table 8. Student t-test for the sex variable.
KN US AT

t 17.730 53.227 58.955
Sig .000 .000 .000
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establishes that relationships with values below 0.02 are not sufficiently significant to be
taken into account. In this research, the effect sizes of all the contrast variables of knowledge
(KN) (d = 1.50), use (US) (d = 2.51) and attitude (AT) (d = 2.10) are extremely large according
to the values established by Cohen. This is further proof that differences regarding the sex
variable are highly significant.

After confirming the existence of differences among sections, the hypotheses posed
were checked to measure the degree of connection among the general blocks. This was
done by applying Pearson’s correlation coefficient, which yielded a positive correlation at
the 0.01 level between the knowledge and use blocks (r = 0.383 p = 0.001). Those who
believe their knowledge is higher are those who score highest in their use of ICT,
especially tools (r = 0.440 p = 0.000), rather than devices (r = 0.297 p = 0.01) and services
(r = 0.246 p = 0.034), although correlation is significant at the 0.05 level in both cases.
However, better knowledge and better use does not correlate with better attitude
towards ICT (p > 0.05).

There is no correlation between owning more devices and greater conceptual knowl-
edge. There is no confirmation that the more devices the students own, the greater their
conceptual knowledge or the better their ability to use them.

Finally, there is a significant correlation at the 0.01 level among the use of ICT devices,
tools and services. The more they use of devices, the more they use of tools (r = 0.527 p =
0.000) and services (r = 0.361 p = 0.002). The higher the use of tools, the higher the use of
services (r = 0.446 p = 0.000).

Discussion and conclusions

This study illustrates the level of digital competence of students of the Undergraduate
Degree in Early Childhood Education of the University of Salamanca (Spain), with special
focus on the variables of knowledge, use and attitude towards ICT.

As in other researches, the results obtained show that students’ digital competence
level is not in keeping with their being ‘digital natives’ (Ottestad, Kelentri, and
Guðmundsdóttir 2014). We agree with the author of the term (Prensky 2001) that our
students are part of a generation born and raised in the digital era, mainly characterised
by a high integration of ICT in daily activities and where they do not perceive technology
as hostile, since they use it quite skilfully in their everyday life. However, there is much
evidence that dismantles the ‘digital native’ myth (Akçayir, Dündar, and Akçayir 2016;
Bennett, Maton, and Kervin 2008; Brown and Czerniewicz 2010; Helsper and Eynon 2010;
Kennedy et al. 2010; Li and Rainieri, 2010; Porto et al. 2016). This notion is generally limited
to the home setting and activities or tasks conducted in idle moments and free or leisure
time (Gómez 2015; Merino 2010; Muros, Aragón, and Bustos 2013). We are convinced that
they do not have sufficient digital competence to use ICT in their academic life and for
their professional career.

Most of the participants in the survey own technological devices, mainly smartphones,
laptops, digital cameras and GPS devices.

Considering the variables analysed, students believe they fail in knowledge of ICT-
related concepts and assess their knowledge of devices as very good. With regard to use,
self-assessment results increase to excellent in devices, especially smartphones, while
falling to very good in tools, excepting social networks and communication tools, the use
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of which they rate as excellent, and training tools, where they only manage a pass. Where
the use of services is concerned, results differ widely, as has been already observed in
other studies (Roblizo, Sánchez, and Cózar 2015; Roig and Pascual 2012; Ruiz, Anguita, and
Jorrín 2006). The assessment of attitudes towards ICT is very positive. They acknowledge
the need and importance of ICT for their future career and state their desire to become
proficient in their use. This is in contrast with the conclusions reached in other studies.
Domínguez et al.’s (2015) study aimed at defining the most valuable dimensions upon
which early childhood teachers’ initial training is based. Their study concluded that digital
competence was the least relevant. In these same lines, in a research project on the
assessment of students of the Undergraduate Degree of Early Childhood Teacher Training
on the digital competences required for them to become education professionals, the
results for digital competence, which the authors believed to be crucial, were below
expectations (Ramírez, Gutiérrez, and Corpas 2012).

Considering the gender variable, there are indeed statistically significant differences,
which agrees with the results of recent research on the topic by other authors (Barrantes,
Casas, and Luengo 2014; Meelissen and Drent 2008; Schumacher and Morahan 2001). Men
self-assess their knowledge and use of ICT more positively than women who, on the other
hand, score higher in attitude.

The results show positive correlation between knowledge and use, the more knowl-
edge about ICT, the better the use made of it, especially regarding tools, rather than
devices and services. However, knowledge and use do not correlate with a better attitude
towards ICT, since women score lower in knowledge and use, but higher in attitude. There
is also no correlation between knowledge and the owning of devices.

The results obtained show that digital competence is a yet to be achieved by students
beginning their training in the Undergraduate Degree in Early Childhood Education. We
believe the development of this competence should be strongly promoted in the current
curricula for education degrees, since we are aware that this is not yet a reality
(Gudmundsdottir, Loftsgarden, and Ottestad 2014; Haugerud 2011; Instefjord and
Munthe 2015; Lavonen et al. 2007; Tømte 2015). It is necessary for the initial training of
these future professionals to include work on developing this competence (Angeli and
Valanides 2009; Harris, Mishra, and Koehler 2009; Mishra and Koehler 2006), even though
research conducted by Losada, Valverde, and Correa (2012), focused on the analysis of the
situation of educational technology in undergraduate degrees of education offered by
Spanish universities after the implementation of the European Higher Education Area
(EHEA), concludes that the presence of educational technology has not increased in
relation to previous study plans. The implementation of the EHEA has caused ICT to
lose force in the development of the digital competence of future education profes-
sionals. Accordingly, there has been a decline in comparison with the former diploma
degree study plans (3-year degrees), since there is currently no guarantee that all students
will receive specific training in educational technologies, as had been the case before.

Taking into account the results obtained, ICT training is a crucial requirement in the initial
teacher education of early childhood teachers. It is necessary to reinforce the pedagogical
knowledge dimension of technology to know, understand and apply its didactic and
methodological use in the teaching-learning processes in the early stages of schooling.
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