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Abstract

The purpose of this study was to have a more holistic and complete vision of the
digital competencies of the three main agents of the teaching—learning process
(teachers, students and parents) of all educational stages, as well as the incidence
of gender, territory and access to technological resources and the Internet at home.
A non-quantitative and non-experimental design was used through surveys, with
non-probabilistic sampling by intention and snowball method, and a sample of 1149
participants. The results show significant differences between the groups studied
in the stages of Primary and Secondary Education, but not in Early Childhood
Education and Higher Education, specifically between the student—teacher group, as
well as for the teacher-parent group, with higher scores for teachers. In addition, a
progressive increase in digital competencies was evident from Primary Education
to Higher Education in students, similar in teachers but disparate in the group of
parents, as well as gender and territorial disparities according to access to digital
resources and the Internet at home. The results highlight the need to effectively
integrate technology into the school curriculum from the earliest educational stages,
as well as to provide continuous training to those groups whose skills require
improvement, including subsidy initiatives for low-income families, or programs of
access to computers, digital resources and the Internet in rural areas.
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Introduction

Digital competencies rank high in the list of skills and abilities that people need
to function and develop in today’s world (Subrahmanyam, 2022). The use of
Information and Communication Technologies (ICT) in different areas of life
has become an indisputable necessity (Rodriguez Fuentes et al., 2021). Society
increasingly needs to make use of digital communication tools and media for daily
interaction based on digital technologies (Levin & Mamlok, 2021), as a result of
a need accelerated by the collateral effects of the COVID 19 pandemic (Koutska,
2023; Oguguo et al., 2023).

Digitalization has brought with it great challenges for the entire educational
community (Pettersson, 2021, encompassing teachers, students and their immediate
family members (Lubkov et al., 2020). It is crucial that students adapt to the era
of digital transformation to guarantee excellence in the provision of educational
services (Aydin, 2021) since it has been shown that digital training is a predictor
of the academic success of students (Cabero-Almenara et al., 2023). However, it is
important to recognize that there are disparities between individuals, both in their
access to technology and their ability to take advantage of its benefits (Robinson
et al., 2015; Tomcezyk et al., 2023). In this respect the role of teachers is key, so they
have to learn new methods for teaching in an accelerated and intensive way, being
able to provide guidance on the use of new digital environments (Szymkowiak et al.,
2021).

Very often, that the wrong assumption is made that there is no need to investigate
the digital skills of students born in the digital age, the so-called “digital natives”.
It is assumed that, spontaneously, they are highly competent or advanced users of
new digital technologies (Adjin-Tettey, 2020). This vision is biased compared to the
reality exposed by the most current research and analysis. Aydin, (2021) highlights
that students’ experience of using ICT is also influenced by the educational level or
the support that some parents provide to their children. As Rahayu and Haningsih
(2021, p. 19) state, “to guide children, parents must be aware of their competencies
and strive to obtain qualified digital competencies”. This relationship is logical,
since less advantaged students tend to be less likely to have parents who are digitally
literate (Becker, 2000). In the context of Latin America, Internet access barely
reaches 67% of families (CEPAL, 2020), with important differences according to
socioeconomic level and geographical location. Therefore, there is a real challenge
for families to access technological equipment and a high-quality network service.

This study focuses on the digital training of parents, students and teachers in the
Dominican Republic, a country with a population of 10.6 million people (Garcia-
Segura & Pefia, 2017). This country is facing significant challenges in the educational
field and has many barriers to overcome: low financing capacity and insufficient
funding for research and innovation projects and the absence of scientific policies in
the majority of Dominican universities (Riggio-Olivares, 2020). Furthermore, in
a study carried out in the southwest of the Dominican Republic (Santos et al., 2021)
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it was evident that there were more negative than positive aspects in the education
of students since there was a lack of technological equipment and internet access.
However, the country has made progress in the development of digital competencies in
the population and in the use of the Internet: 74.8% of the population is already a user
(Mateo Alcantara and Pérez Gonzalez, 2024).

One of the main focal points of the Digital Agenda for the Dominican Republic 2030
(Digital Agenda for the Dominican Republic, 2021), is the development of skills to
efficiently use and adopt digital technologies, and consequently, train human talent for
sustainable economic and social development. In this educational catharsis, the central
question lies in determining to what extent the Dominican educational community is
prepared to address the demands and opportunities of the digital age. In other words,
are teachers, students and parents at all educational stages properly trained to face the
digital transformation and maximize its benefits in the educational field? Does the type
of territory influence the development and acquisition of these competencies? Does
the type of gender or access to technological and Internet resources at home affect the
acquisition of these competencies?

As stated by Reyes-Alardo et al. (2024), studying the digital competencies of the
educational community in the Dominican Republic is crucial to addressing inequalities
in access to and use of technologies in both rural and urban areas. This study also
aims to improve educational quality and promote digital inclusion. In a global context
where digital transformation is essential for economic competitiveness and social
development (Dung & Tri, 2021), evaluating these competencies enables the design of
effective training policies and programs, both nationally and internationally in similar
contexts. The Dominican Republic shares geographical, cultural, and infrastructural
characteristics with neighboring countries in Latin America. Understanding the
digital skills of parents, students and teachers allows for the development of strategies
that benefit not only the Dominican Republic but also other nations in the region
with similar conditions. This comparative and regional approach can facilitate
the implementation of more global and efficient educational policies and digital
training programs, comprehensively addressing common needs and challenges in
the surrounding geographical area. Furthermore, this study could provide a database
to help mitigate the impacts of future crises, such as the COVID-19 pandemic, and
support the objectives of the Digital Agenda for the Dominican Republic 2030 (Digital
Agenda for the Dominican Republic, 2021), promoting sustainable economic and social
development. For all of these reasons, this study provides a solid base of evidence to
guide the creation and implementation of educational policies and training programs
tailored to the real needs of the educational community in the Dominican Republic and
nearby areas with similar characteristics.

Related works
Comparative studies among members of the educational community

Over the last few years, the number of scientific studies dedicated to researching
digital competencies has increased significantly. This has mainly focused on
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teachers (Gabarda Méndez et al., 2021; Gonzélez et al., 2020) and students (Ortega-
Rodriguez et al., 2022). There is little literature on parents or direct family members
(Guillén-Gamez et al., 2023a; Linde-Valenzuela et al., 2022).

The lack of comparative studies that provide a detailed analysis of competencies
among the different members of the educational community, and at different
educational levels, represents a gap in the understanding of the specific digital
dynamics of each group, both internationally and nationally in the Dominican
Republic. Linde-Valenzuela et al. (2022) analyzed the digital literacy of 99 teachers,
203 future teachers, 82 parents and 110 students in the Primary Education stage
in Spain. The authors found significant differences between teachers and families,
as well as between teachers and students, in favor of the teaching group, whereas
they did not find significant differences between students and parents. However,
this study was carried out only at the Primary Education level whereas the current
study contributes by adding all educational stages. In greater depth, Ramirez-Rueda
et al. (2021) showed that there were no significant differences in attitudes, usage
and beliefs between Primary Education teachers and parents, although significant
differences were found between Early Childhood Education teachers and the
parents’ group. Another study with a similar methodological design was that of
Zhu et al. (2018) which investigated the attitudes of 145 parents and 212 secondary
school students in China towards the implementation of digital tablets in formal
educational contexts. The empirical results indicated that students exhibit more
favorable attitudes than their parents. However, the study lacked an evaluation of
digital competencies between both groups, which is the contribution of this research,
together with the teachers’ group. Finally, in a similar context, Rasskazova and
Soldatova (2014) measured the digital competence levels of 1203 secondary school
students and 1209 parents in Russia, finding that, although the average level was
higher in the sample of adolescents compared to the sample of parents, both levels
were low. However, this study did not statistically compare both samples nor did it
include the participation of teachers, showing a triangular gap in this type of study.

Comparative studies between educational agents of the different educational
stages

Regarding the group of teachers, Guillén-Gamez et al. (2022) investigated the
level of digital competence in providing online tutorials, comprising a sample of
233 Early Childhood Education teachers and 836 Primary Education teachers from
Spain. The results bore out that, at a global level, there were significant differences
in favor of the Primary Education group. However, this study did not contemplate
a triangular design with the entire educational community. A more comprehensive
study was carried out by Ramirez-Rueda et al. (2021) which analyzed the attitude,
usage and beliefs about ICT of 62 teachers and 1002 parents between different
educational stages from Spain. Regarding the group of parents, the authors
highlighted the significant differences between the group of parents with children
in Early Childhood Education and Primary Education, in favor of this second group.
For the group of teachers, the authors did not find significant differences between
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the group of Early Childhood Education and Primary Education. However, this
study is not fully focused on digital competencies nor does it take into consideration
the student group. With contradictory results to previous studies, Cabero-Almenara
et al. (2022) analyzed the digital competencies of teachers to assist people with
functional diversity. Based on a sample of 167 Early Childhood Education teachers,
449 Primary Education teachers, 295 Secondary Education teachers and 283 Higher
Education teachers, the results showed that the teachers with the best digital skills
were those who worked in lower education. However, this study did not provide a
triangular vision of the entire educational community either.

Regarding the group of parents, current scientific research lacks an in-depth
analysis of parents’ digital competencies.as well as systematic comparisons between
parents at different educational levels. This constitutes a significant gap in the
understanding of parental influence on the digital development of children, which is
one of the main contributions of this study. Among the few studies found, Ozerbas
& Ocal (2019) analyzed the digital competencies of 356 parents with different levels
of education from Ankara (Tiirkiye). The authors found that those parents with
lower levels of education (Primary school or Secondary school) had lower scores
compared to parents with higher education (Undergraduate, Postgraduate).

The absence of comprehensive comparative research on students’ digital
competencies throughout all educational stages, from early childhood to higher
education, constitutes a significant gap in the scientific literature. Most existing
studies have focused on specific educational stages, omitting a holistic analysis that
would allow a deeper and more contextualized understanding of digital development
throughout the entire educational trajectory. This study aims to make a contribution
to bridging this knowledge gap.

The incidence of gender in rural and urban territories

Although research on digital competencies in the educational community has
advanced, significant gaps persist in terms of differential analysis by gender in rural
and urban environments. Studies have placed a higher focus on urban areas, leaving a
substantial gap in the understanding of gender disparities in digital competencies in
rural contexts. Furthermore, many of the studies do not clarify the type of territory
analyzed. These gaps must be addressed to gain a more complete understanding.
Within the context of the family environment, Pons-Salvador et al. (2022) with
a sample of 1,827 parents in Primary Education (1,213 mothers, 597 fathers, and
13 tutors), showed that fathers obtain a significantly higher average score in digital
competence than mothers. In the same context, Ozerbas & Ogal (2019) analyzed the
competencies of 400 Primary Education teachers and 396 parents who had children
in the Primary Education stage, showing that there were gender differences in the
group of parents in favor of the male gender, although no significant differences
were evident in the group of teachers. With a more in-depth analysis, Guillén-
Gamez et al. (2023a) analyzed the digital competencies of teachers, students and
parents according to gender in the Spanish territory. Significant differences were
only apparent for the parents’ group, in favor of the male gender. However, this study
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focused only on the Primary Education stage and did not comprise all educational
stages, which is where this study makes a contribution.

In the group of teachers, Basgall et al. (2023) with samples of Secondary
Education teachers from the Spanish territory, have also pointed out significant
differences in favor of the male gender, while they did not find significant
differences in Early Childhood Education teachers or in Primary Education. Guillén-
Gamez et al. (2023b) analyzed the digital competencies of 847 teachers from the
rural Spanish territory in the Primary Education stage. The results showed male-
biased differences, particularly relating to digital competencies to communicate with
students, as well as to communicate with parents, but not to communicate digitally
with the rest of the teachers. The findings of Guillén-Gamez & Mayorga-Fernandez,
2022) have shown similar results and in rural territories. Significant differences with
similar results although without specifying the type of territory were also evidenced
by other authors (Antonio et al., 2020) although others did not evidence this level of
significance (Lucas et al., 2021; Ruiz-Palmero et al., 2023).

Studies regarding the digital competencies of students, according to gender, have
yielded disparate results. In the context of Higher Education, while the studies by
Jiménez-Hernandez et al. (2020) and Cebi and Reisoglu (2020) found significant
differences in favor of the male gender with samples of 485 and 518 university
students, respectively, Garcia-Vandewalle et al. (2023) did not find significant
differences with a sample of 266 Higher Education students. At the Primary
Education stage, Siddiq and Scherer (2019) conducted a meta-analysis with 46
effect sizes on ICT literacy with respect to gender, finding significant differences
in both Primary Education and Secondary Education students, with higher
differences for the first group. Similar results were also evidenced by Ahmad et al.
(2019), who found in a sample of 292 students from Malaysia (Asia), significant
differences in favor of the male gender, both in those students from urban and rural
territories, although the gap was greater for the latter group. However, none of
these studies analyze gender taking into consideration the three educational agents
(students, teachers and parents), both in rural and urban territories, which is another
contribution of this study.

The impact of the territory on the use of digital resources and Internet access

Kahan (2019) has highlighted that those rural areas experience some of the greatest
inequalities in broadband access, due to the country’s technological infrastructure.
Furthermore, “a lack of skill in using the computer and the Internet is likely to put a
student in a competitive disadvantaged position” (Kuhlemeier and Hemker (2007, p.
461). In this sense, Hampton et al. (2021) states that “quality of access influencing
what students do online, which affects their digital skills” (p. 2), consequently
affecting the academic achievement (Cabero-Almenara et al., 2023). The research
of Ben Youssef et al. (2022) with a total of 1,323 university students evidenced
these theories by stating how poor investment in ICT affected the students’ results.
For the Dominican Republic, the context in which this study is developed, Gomez
Mazara (2017) shows that only 28.11% of homes had access to a computer, while
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Actis (2010) showed in his study that Internet access in Dominican homes was
strongly skewed to the metropolitan-urban area. These findings may indicate equity
challenges in access to technology and consequently in the digital competencies of
members of the educational community.

Taking all this context into consideration, the need arises for more exhaustive
and specific research into the digital competencies of the community. Therefore, the
objectives of this study are:

01. Know and compare the basic and global digital competencies of the members
of the educational community (students-teachers-parents), for each educational
stage.

02. Know and compare the basic and global digital competencies of students
between the different educational stages, as well as for teachers and parents.

03. Analyze the basic and global digital competencies of each educational agent
according to gender, for each type of territory (urban-rural).

04. Analyze the basic and global digital competencies of each educational agent
according to whether they have access to the Internet at home and technological
resources (computers), for each type of territory (urban-rural).

Method
Design and participants

A non-probabilistic purposive sample was used due to the ease in management,
time and money for data collection (Etikan et al., 2016). The type of sampling was
non-probabilistic with an intention and snowball method (Emerson, 2015). The data
was collected through an online form during the 2022/2023 academic year, which
guaranteed the anonymity of the participants and confidentiality of the data. For this
study, the authors have considered that, due to the chronological age of the Early
Childhood Education student, they are not qualified to respond to a survey. The
sample comprised 1149 participants.

Regarding the type of educational agent, 29.10% (n=334) were students,
where 69.50% were female (n=232) and 30.50% were male (n=102). The group
of teachers was represented by 41.30% (n=475), where 79.90% were female
(n=375) and 21.10% were male (n=100). Finally, 29.60% (n=340) were parents,
where 82.10% were female (n=279) and 17.90% were male (n=61). Regarding
the educational stage, 13.10% (n=150) belonged to Early Childhood Education,
18.90% (n=217) to Primary Education, 29.20% (n=336) to Secondary Education,
and 38.80% (n=446) to Higher Education. Regarding whether the students had
an internet connection and a computer at home, 72.80% (n=243) stated that they
did, while 27.20% did not (n=91). For the group of teachers, 89.30% did have an
internet connection and a computer at home (n=424) compared to 10.70% who
did not (n=>51). Finally, 77.90% of parents had an internet connection (n=265)
compared to 22.10% who did not (n=75).
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Instrument

To meet the purposes of the study and measure the digital competence of the
different agents of the educational community, the instrument by Carrera et al. was
used. (2011), validated and translated into English by the authors of this study.
The 20 items of the questionnaire are related to six areas of digital competence in
basic tasks, which were measured on a seven-point Likert scale, where the value
1 was associated with the label "I do not have the skills to do it", while the value
7 was associated with the label “I have the skills to do it.” The dimensions were
the following: DIM1 (Skills in management and transfer of technological data),
with a total of 4 items, such as “DIM1.5-1 know how to configure mobile phones,
printers, Wi-Fi, Bluetooth on a computer”’; DIM2 (Software and hardware skills),
with a total of 4 items, such as “DIM2.1-I know how to differentiate if a computer or
laptop is better than another according to its characteristics”; DIM3 (Web navigation
skills), with a total of 3 items, such as “DIM3.7-1 know how to recognize different
browsers and their characteristics for browsing the Internet”; DIM4 (Skills in using
word processors), with a total of 3 items, such as “DIM4.4- T know how to format
a text by changing the heading, the font, the margins or the distance between lines,
among others”; DIMS (Data processing and management skills), with a total of 3
items, such as “DIMS5.7- I know how to create graphs from entered data”; and DIM6
(Multimedia presentation design skills), with a total of 3 items, such as “DIM6.5- 1
know how to add effects and transitions between slides to a presentation”.

The validity of the instrument was verified by using two factor analysis
techniques: Exploratory Factor Analysis (EFA) and Confirmatory Factor Analysis
(CFA). The EFA was performed using IBM SPSS V.24 software, while the CFA was
performed using AMOS V.24 software. In the EFA process, the Oblimin rotation
system and the Principal Axis Factoring method were used. The validity of the
model was supported by a very high Kaiser-Meyer—Olkin index (KM =0.975) and a
also significant Bartlett’s Chi square test (p.<0.05, X?=45,184.141, df=630). The
model explained 87.17% of the true variance in participants’ scores. The coefficients
obtained met the standards established by Bentler (1989) with satisfactory values in:
chi-square goodness-of-fit test (CMIN/DF), IFI (Incremental Fit Index), comparative
fit index (CFI), normalized fit index (NFI) and TLI (Tucker-Lewis index). Adequate
values were observed in the root mean square error of approximation (RMSEA).
The coefficients associated with each index can be seen in Table 1.

Regarding global internal consistency, the instrument had satisfactory coefficients
of Cronbach’s Alpha (a=0.98), Spearman-Brown (a=0.95), Split-half of Guttman
(=0.95), McDonald’s Omega (x=0.99). Satisfactory coefficients were also evident
in the average variance extracted (AVE) and maximum shared variance (MSV) for
each factor of the instrument.

Data analysis procedure and techniques

Various types of analyzes have been carried out. Firstly, the normality of the data was
checked through Kolmogorov—Smirnov for each analysis carried out, not meeting
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Table 1 Model goodness-of-fit indicators
Models CMIN gl C.M./df  IFI CFI TLI NFI RMSEA  90% CI

2 329.736 153 2.155 0988 0988 0985 0978 0.057 0.048-0.065

*Own elaboration

this assumption. (p<0.05). Subsequently, non-parametric techniques were used,
Mann—Whitney (U) to compare the scores between two groups, and Kruskal-Wallis
(KW) for comparisons between three groups. In relation to the magnitudes of the
effects identified in situations where significant differences are observed between the
groups, the eta squared was calculated (n%). A value of 1=0.01 indicates a small
effect, n=0.06 indicates a medium magnitude effect, while n>=0.14 suggests a
large effect (Richardson et al., 2020). However, it is important to keep in mind that
this coefficient may present biases in small samples. Therefore, Cohen’s d index
was also determined to mitigate this bias and provide additional assessment of the
observed effect sizes, where a value equal to or less than 0.02 is a small effect, 0.15
is medium, and greater than 0.35 is a significant effect (Cohen, 1988).

Results

Analysis of digital competencies among educational agents, for each educational
stage

Figure 1 shows the basic and global digital competencies (arithmetic mean) of the
three educational agents, for each educational stage. For the early childhood educa-
tion stage, it is observed that the digital competencies for teachers (M =5.34 +1.77)
and parents (M =5.18+2.21) are similar and medium—high, with no statistically sig-
nificant differences between both groups (U=2443.500; p.=-0.867).

For the Primary Education stage, a fairly low score is observed for the students
(M =2.26+1.44), being slightly higher for the group of parents (M =3.59 +2.30),
and high for the teachers (M=5.92+1.24). Specifically, significant differences
were found between the three groups (KW =107.258; p.=001) with a very large
effect size (d=1.968; n2>=0.492). Specifically, significant differences were found
between the student—teacher groups (U=553,000; Z=-10.396; p.=0.001), with a
large effect size (d=2.311; n>=0.572); as well as between the teacher-parent groups
(U=586.500; Z=-4.310; p.=0.001) with a large effect size (d=0.859; n2=0.156);
but not for the student-parent groups (U=993.00; Z=-2.225; p.=0.026) since to be
significant according to the Bonferroni method it should be less than 0.0167.

For the Secondary Education stage, it is observed that the groups of students
M=4.92+1.58) and parents (M=4.70+1.79) have similar competencies in
a medium range, with higher scores in the group of teachers (M =6.02+1.22).
Significant differences were found between both groups (KW =51.385; p.=0.001)
with a large effect size (d=0.835; n?>=0.148). Specifically, significant differences
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were found between the student—teacher groups (U=4266,000; Z=-6.348;
p.=0.001) with a large effect size (d=0.872; n?>=0.16); as well as teachers-
parents (U=2734.500; Z=-5.813; p.=0.001) with a large effect size (d=0.880;
n%=0.162); while between students-parents no significant differences were found
(U=5093.000; Z=—-0.648; p.=517).

For the Higher Education stage, it is observed that digital competencies are
similar and high, both in students (M =5.78 +1.15), teachers (M =5.89+1.41) and
parents (M=5.74+1.49), with no significant differences between the three groups
(KW =4.237; p=0.120).

Analysis of digital competencies among participants in the different educational
stages, for each educational agent

Figure 2 shows the basic and overall digital competencies of the participants in
each educational stage, for each educational agent separately. Regarding the group
of students, a clear positive and ascending trend is observed, from Primary Educa-
tion M =2.26 + 1.44) to Higher Education (M =5.78 + 1.15). Significant differences
were found between both groups (KW =153.809; p=001) with a large effect size
(d=1.841; n*=0.459). Specifically, significant differences were found in the three
multiple comparisons, as seen in Table 2.

Regarding the group of teachers, similar scores are observed in all educational
stages, although quite satisfactory, being slightly lower in Early Childhood Educa-
tion (M=5.34+1.77), compared to Primary Education (M =5.92 +1.24), Second-
ary Education (M=6.02+1.22) and Higher Education (M=5.89+1.41). Between
both stages, significant differences were found (KW =11.972; p=0.007) with
medium effect sizes (d=0.279; n>=0.019). Specifically, significant differences were
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Table2 Multiple comparisons between participants from the different educational stages, for each edu-
cational agent

Stage Group Group Mann—Whitney U Z p d n
Students  Primary Secondary 1394,500 —10,013 0.001* 1.786 0.444
Higher education 598,500 —10,987 0.001* 2.378 0.586
Secondary Higher education 4677,000 —-4,279  0.001* 0.580 0.078
Teachers Early Childhood Primary 3529,000 —1,834 0.067 - -
Secondary 4278,500 -3,142  0.002* 0.437 0.046
Higher education  6039,000 -2918 0.004* 0.367 0.033
Primary Secondary 5044,500 —-1,328 0.184 - -
Higher education 7018,500 —1,089 0.276 - -
Secondary Higher education 10,191,000 -,316 0.752 - -
Parents  Early Childhood Primary 509,000 -2,800 0.005* 0.632 0.091
Secondary 1856,000 -2,409 0.016*% 0.413 0.041
Higher education 4602,000 -,759 0.448 - -
Primary Secondary 854,500 -2,161 0.031 - -
Higher education 1126,500 —-4,474  0.001* 0.669 0.101
Secondary Higher education 4406,500 —-4,970  0.001* 0.655 0.097

*Significance level at 95%
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found between the Early Childhood-Secondary and Early Childhood-Higher Educa-
tion teacher groups, as seen in Table 2.

Finally, for the group of parents, there is no clear trend in the scores. Parents
with students in Early Childhood Education (M=5.18+2.21) and with students
in Higher Education (5.74+1.49) are the groups with the greatest digital
competencies, followed by Secondary Education (4.70+1.79) and Primary
Education (M=3.59+2.30), with the lowest competencies for this last group.
Between both groups, significant differences were found (KW =36.072; p=0.001)
with a large effect size (d=0.661; 1>=0.098). Specifically, it can be seen in Table 2
that significant differences were found in most of the multiple comparisons, with the
exception of Early Childhood Education-Higher Education (U=-0.759; p=0.448)
and Primary Education-Secondary Education (U=2854.500; p=0.031), since it did
not meet the Bonferroni criterion (p <0.0167).

Analysis according to the territory and gender

Figure 3 shows the basic and overall digital competencies of the three educa-
tional agents according to gender, for each type of territory. In the urban territory,
it is observed that students have similar competencies, both in the female gender
(M=4.394+1.98) and in the male gender (M =4.38 +2.05), with no significant dif-
ferences between both groups (U=4913.500; Z=-0.148; p=0.882). For the group
of teachers, a difference is observed between the female gender (M =5.71+1.51)
and the male gender (M =6.22 +1.07), with significant differences (U="7274.000;
Z=-2.708; p=0.007), and with a medium effect size (d=0.299; n2=0.022).
For the group of parents, a slightly higher score is observed in the male gender
(M =5.82+1.38) compared to the female gender M =5.37+1.79), although not
significant between both groups (U=3676.500; Z=—1.379; p=0.168).

In rural areas, it is observed that the group of students has similar competencies
in both genders, with no significant differences between the two (U=1453.500;
7 =-0.045; p=0.964). For the group of teachers, significant differences were
found in gender (U=1179.500; Z=-2.504; p=0.012) with an effect size between
medium-large (d=0.429; n*=0.014), with higher competencies in the male
gender (M=6.23+1.05) compared to the female gender (M=5.73+1.46).
Finally, significant differences were also found in the group of parents of
students (U=1291,500; p=0.023), with a medium effect size (D=0.33;
n2=0.027), with higher scores in the male (M=5.494+1.85) versus the female
gender(M =4.57+2.14).

Analysis according to the territory and availability of technological devices
(computers)

Figure 4 shows the global digital competencies of the three educational agents
according to whether they have access to the Internet at home and an electronic
device, for each type of territory. In the urban territory and for the student group, it
is observed that those who have electronic devices at home and access to the Internet
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have better digital competencies (M =4.54+1.99) compared to students who do
not have it (M=3.87+1.96), with significant differences between both groups
(U=3524.500; Z=-2.024; p=0.043), with a small-medium effect size (d=0.275;
n*=. 0.019). Similar results were found in the group of students’ parents, with sig-
nificant differences between both groups (U=2610,500; Z=-2.409; p=0.016),
with a small-medium size (d=0.321; 1?>=0.025), with superior abilities in those
who possessed this type of resources (M =5.58 +1.64) compared to those who did
not possess it (M=4.84+1.99). On the other hand, for the group of teachers, no
significant differences were found between both groups (U=3461,000; Z=—1,400;
p=0.162), obtaining very satisfactory competencies for this group.

In rural areas, similar results were found in the three groups. Figure 4 shows
that, in the student group, significant differences were found between those
who had technological resources at home (M=4.83+1.90) and those who did
not (M=3.83+2.18) (U=1075.000; Z=-2.313; p=0.021), with a long effect
size (d=0.446; n*=. 0.047). For the group of parents, significant differences
were also found (U=1026.000; Z=-2.244; p=0.025), with a large effect size
(d=0.437; 1=0.046), being higher in those parents with access to technology at
home (M =5.09+1.87) versus those who lacked access (M=3.98 +£2.36). On the
other hand, for the teacher group, no significant differences were found between
both groups (U=1250.500; Z=-0.902; p=0.367), obtaining very satisfactory
competencies for this group.

Discussion

The purpose of this study has been to explore and compare the basic digital
competencies of key members of the educational community (students, teachers
and parents), at different educational levels (from early childhood education to
university). In addition, we sought to analyze these competencies according to
gender and geographical environment (urban or rural), as well as examine these
digital competencies in relation to Internet access and technological resources at
home.

Regarding the first objective (O1) in the Early Childhood Education stage, the
digital competencies between teachers and parents are observed to be more or less
equal, with both groups showing a medium-high level, contradicting the results of
Ramirez-Rueda et al. (2021). These results may be due to the fact that these authors
analyzed beliefs towards educational technology and not basic digital competencies
regarding the use of educational technology. In Primary Education, a significant
gap is evident between the three groups, with teachers’ digital competencies being
notably superior, corroborating the findings of Linde-Valenzuela et al. (2022) and
contradicting those of Ramirez-Rueda et al. (2021). A plausible explanation for this
digital divide between parents and students can be attributed to parents’ limited
training in digital tools, as well as the limited availability of technological resources
at home. These signs could affect the transfer of digital competencies from parents
to their children. At the Secondary Education stage, although students and parents
show similar digital competencies, they are surpassed by teachers. These findings
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differ from the study by Rasskazova and Soldatova (2014), by evidencing differences
in digital competences between parents and students, and partially from those of
Zhu et al. (2018), although these last comparisons must be taken with caution since
the authors measure attitudes towards technology and not digital competencies.
These results suggest that teachers may have received more extensive training in the
use of educational technology during their professional education, allowing them
to familiarize themselves with and master the use of digital tools. Furthermore, it
is possible that teachers have broader access to digital resources. This could be a
further avenue of research. In Higher Education, digital skills are shown to be
advanced and similar across the three groups, indicating greater homogeneity in
digital competence at this level.

Regarding the second objective (O2), the analysis of digital competencies reveals
a clear positive and upward trend in the group of students, evidencing a significant
increase from Primary Education to Higher Education. Although there are no related
studies to support these findings, it suggests that as students’ progress in their
education, they are likely to be offered more opportunities and resources to develop
their digital competencies. This could be due to the integration of technology in the
school curriculum, participation in technology training programs, and exposure to
a wider variety of digital tools in more advanced educational contexts. Therefore,
it would be of great interest to study how technology is integrated into the school
curriculum of each educational stage, as well as the typology and frequencies of
digital resources used by each type of student. In the case of the teacher group,
slightly lower scores are observed in Early Childhood Education, with significant
differences compared to the groups of Secondary Education and Higher Education
teachers. These findings were also corroborated by Ramirez-Rueda et al. (2021), and
are different from those of Guillén-Gamez et al. (2022) since these authors showed
significant differences between Early Childhood Education and Primary Education
teachers. The slightly lower scores for Early Childhood Education teachers may be
due to the challenges of integrating technology into students’ early learning, given
the higher emphasis on play and social skills at this stage. For this group of parents,
there is no clear trend in the scores. Parents with of pre-school children and those
who are parenting, Higher Education students are the groups with the greatest digital
competencies. These findings are in line with those found by Ramirez-Rueda et al.
(2021) who highlighted the significant differences between the group of parents
with children in Early Childhood Education and Primary Education, in favor of this
second group, although partially different from those of Ozerbas & Ogal (2019).
The lack of a clear trend can be attributed to the fact that there are parents who
are more familiar with digital tools and platforms used in specific stages, such as
higher education, where online research and digital collaboration entails the use of
more digital resources. Furthermore, these results could also be due to differences
in the availability of technological resources at home or the educational level of the
parents. For this study, the authors have selected the group of parents according to
the educational stage of their child. The educational level attained by the parents
was not factored in. Future research on this topic is recommended.

As to the third objective (O3), in both urban and rural areas a similarity is observed
in digital competencies between students’ genders, without significant differences.
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This corroborates the results of Garcia-Vandewalle et al. (2023), but contradicts
the findings of Ahmad et al. (2019), Jiménez-Hernandez et al. (2020) and Cebi and
Reisoglu (2020). A plausible explanation may be that due to widespread access to
technology and online educational resources, equalizing opportunities for development
in digital competencies between genders are present from an early age. It is therefore
crucial to continue promoting gender equality policies in digital education to ensure the
preparation of all students for today’s digital society. Regarding the group of teachers,
a significant difference is evident in the competencies between genders in both rural
and urban territories, where males show a slightly higher score compared to females.
These findings are in line with those of Basgall et al. (2023), Guillén-Gadmez et al.
(2023b), Guillén-Gamez & Mayorga-Fernandez (2022), Antonio et al., 2020, although
contradictory to those of Lucas et al. (2021) and Ruiz-Palmero et al. (2023). These
results suggest that there may be disparities in the training and digital experience
between genders of teachers, due to professional development opportunities. Although
these findings are consistent with previous research, they contradict some studies,
highlighting the need for additional research to better understand the underlying causes
of these disparities. Finally, with respect to the group of parents, no differences in
gender were found in the urban territory, but they were found in rural areas. As there
are disparities depending on the territory, partial results were evidenced by other
authors such as Pons-Salvador et al. (2022) Ozerbas & Ocal (2019) and Guillén-Gamez
et al. (2023a) who did find significant differences. The differences found in rural, but
not urban, settings may be due to a combination of socioeconomic and cultural factors.
There may be differences in access to technology and digital training opportunities
between men and women, influenced by aspects such as the availability of resources
and cultural tradition, opening a new line of research on these aspects.

Regarding the last objective (O4), the results obtained in our research highlight a
clear association between access to electronic devices and digital competencies in both
urban and rural environments. Both students and parents who have devices and Internet
access show superior digital competencies compared to those who lack these resources,
evidencing a significant digital divide. However, it is important to highlight that this
pattern is not observed in the group of urban and rural teachers, who present similar
and satisfactory skills regardless of access to technology at home. These findings
are consistent with the literature reviewed, which highlights inequalities in Internet
access, especially in rural areas, and its impact on digital competencies and academic
performance (Ben Youssef et al., 2022; Kahan, 2019). In the specific context of this
study, the Dominican Republic, studies such as that of Gémez Mazara (2017) and Actis
(2010) showed a low availability of computers and unequal access to the Internet. This
suggests important equity challenges in access to technology and, consequently, in the
digital competencies of members of the educational community.

Practical and scientific implications of the results
A fundamental issue is the reflection on the findings of this study, which could have

both political and practical implications for the Dominican Republic as well as for
regions with similar territorial and cultural characteristics.
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Firstly, the fact that most studies focus on students and teachers, particularly in
higher education, reveals a clear gap in research on other groups such as parents.
This highlights the need to broaden the research focus to include parents, who play
a crucial role in supporting and developing their children’s digital competencies.
Furthermore, the lack of studies that objectively compare the digital competencies
of key members of the educational community using the same evaluation instrument
underscores the importance of studies like this one, which adopts a consistent
methodology. This study’s methodological design avoids potential measurement
biases and provides more reliable and comparable data, thus facilitating the creation
of more effective and equitable policies and training programs.

Secondly, the identification of a significant gap in digital skills between teachers,
students, and parents at different educational levels highlights the need for specific
training programs, especially for parents in the primary and secondary education
stages, where a notable disparity is observed. If educational policies focus on
improving digital competencies with targeted courses for parents based on their
specific needs, this could help reduce the digital divide and enhance the support that
parents can provide to their children.

Third, the observation that students in urban and rural areas exhibit different
levels of digital competence underscores the urgent need to invest in technological
infrastructure and educational resources related to the use of technological devices
to access the Internet. This involves implementing policies that ensure equitable,
high-quality access to the Internet and technological devices in both schools and
homes, providing all students with equal opportunities to develop essential digital
skills. These measures will not only promote educational equality but also contribute
to the sustainable economic and social development of communities, particularly in
rural areas. By doing so, young people will be better prepared to actively participate
in the global digital economy, helping to mitigate regional disparities in access to
educational and employment opportunities.

Finally, although equality in digital skills between genders has been observed
among students in both urban and rural settings, significant disparities remain among
teachers, particularly in rural areas. This indicates an urgent need for professional
development programs that address these differences. These programs should focus
on providing equitable training opportunities in technology and digital pedagogy for
all educators, regardless of gender or geographic location.

Conclusions

This study has exhaustively addressed the evaluation of basic and global
digital competencies in different key actors in the educational community,
from students to teachers and parents, covering various educational levels and
geographical environments. The results reveal a significant digital gap between
the groups, with teachers consistently showing superior digital competencies at
all educational stages except Early Childhood education. These findings suggest
the need for continuous training programs for parents and students, as well as
educational policies focused on improving digital competencies from an early
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age. Additionally, the importance of access to technology and digital resources
at home is highlighted, especially in rural areas where these disparities are more
profound. This study also highlights the need to address gender differences in
digital competencies, both in teachers and parents.

Regarding the limitations of this study, it is important to consider its
weaknesses and think about ways to improve them in future research. The study
also suggests the possibility of strengthening the analysis through future research
that expands the sample size, focusing on specific aspects. It would be possible
to evaluate in a more detailed way the incorporation of technologies in early
childhood education, which is crucial for the adequate development of essential
digital skills today. The expansion of the sample should include the three groups
involved: teachers, parents, and students. From that point, the integration of
technologies could be evaluated considering gender differences and specific
training needs to promote equal opportunities. It would also be useful to focus
on the impact of parental support and student response, as it is recognized that
parental involvement can significantly influence children’s academic outcomes
and other aspects of their educational development. This would also make it
possible to address the territorial component, considering the specific conditions
of rural areas and the needs of programs that improve access to technology in
those areas. In this way, it could be ensured that these regions are not left behind
in terms of digital and educational advancement. The last limitations of the study
are related to the non-representative sample that makes it difficult to generalize
the results to the entire educational community. Also, the intentional sampling
used can bias the results and make their applicability to the general population
more difficult. Therefore, it would be interesting to expand the type of design and
sampling typology with the purpose of achieving better external validity.
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