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Abstract

Technology plays a key role in the educational transition from pri-
mary to secondary education. This longitudinal study analyses the
development of students’ digital competence during this period.
To this end, a mixed methodological design was implemented in
three phases: diagnosis and intervention in sixth grade of primary
education (pre and post intervention application of a questionnaire
to assess students’ digital competence) and follow-up of students
in their transition to secondary education (re-application of the
digital competence questionnaire and an educational transition
questionnaire, administered in the classroom using focus group
dynamics). The results show that the difference between the stages
of primary and secondary education lies in the cognitive function
of the digital tools used. In primary education, their use is mainly
linked to teacher-guided activities aimed at motivation, practice,
and understanding of specific content. In secondary education,
however, the focus shifts more towards learning management,
including information search, use of virtual platforms and content
production, moving from performing digital tasks to managing a
digital learning environment. This transformation explains part
of the perceived difficulty in adapting to the secondary stage and
suggests the need for explicit work on digital competence during
the transition between both stages. The conclusions suggest that
digital literacy should be approached as a pedagogical progression,
starting from guided to independent and critical use.

Keywords: digital skills, education, school, high school, digital

competence, transition.

Resumen

La tecnologia juega un papel clave en la transicion educativa de
primaria a secundaria. Este estudio longitudinal analiza la evolucién
de la competencia digital del alumnado en ese periodo. Para ello, se
implementd un disefio metodoldgico mixto siguiendo tres fases: la
primera y la segunda consistieron en el diagndstico e intervencién
en 6.° de Primaria de unos talleres formativos con una aplicacion
pre y post de un cuestionario para evaluar la competencia digital de
los estudiantes, la tercera se basé en el seguimiento del grupo parti-
cipante en su transicion al IES (Instituto de Educacion Secundaria),
aplicandose nuevamente el cuestionario de competencia digital y
un cuestionario de transicién educativa, administrados en el aula
con dindmica de focus group. Las principales técnicas de analisis
parten de un enfoque mixto, alternando instrumentos cuantitativos
(cuestionario ECODIES) y cualitativos (cuestionario reflexivo). Los
resultados muestran que la diferencia entre etapas se encuentra en
la funcién cognitiva de las herramientas digitales utilizadas. En
primaria, su uso se vincula principalmente con actividades guiadas
por el docente y orientadas a la motivacion y la comprension de
contenidos concretos. En secundaria, se orienta mas a la gestion del
aprendizaje incluyendo el uso de plataformas virtuales y pasando
de ejecutar tareas digitales a gestionar un entorno digital de apren-
dizaje. Las conclusiones sugieren que la alfabetizacion digital debe
plantearse como una progresiéon pedagégica, partiendo de un uso
guiado a un aprendizaje auténomo y critico.

Palabras clave: alfabetizacion digital, educacion, escuela, institu-
to, competencia digital, transicion.
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1. Introduction

In recent years, digital competence (DC) has
established itself as one of the key competencies for
lifelong learning and full participation in the knowle-
dge society. In education, this competence is not
limited to the instrumental use of technologies but
it encompasses an integrated set of knowledge, skills,
attitudes, and values necessary to use digital technolo-
gies critically and responsibly (Redecker, 2017).

During the transition from elementary to
secondary school—specifically for students—the
acquisition of adequate digital competence is parti-
cularly important, as the use of digital technologies
is part of their daily lives from an early age. Research
on students’ digital competence has grown signifi-
cantly over the past decade. However, cross-sectional
studies predominate, offering a static view of digital
competence levels at a given point (Godaert et al.,
2022; Timotheou et al., 2022; Van Laar et al., 2017;
Zakir et al., 2025; Zhao et al., 2025); hence the need
to implement longitudinal designs that allow for an
analysis of the actual evolution of this competency
(Ma et al., 2025).

This gap is particularly relevant in the con-
text of the transition from elementary to secondary
school, a period marked by changing organizational,
methodological, and technological demands, yet one
that has been scarcely explored from a digital deve-
lopment perspective (Aesaert et al., 2014; Guitert
et al., 2021; Hatlevik et al,, 2015). In this regard,
this research provides empirical evidence in a lar-
gely unexplored area by conducting a longitudinal
analysis within the context of the transition between
educational stages.

To contextualize the study, three closely linked
conceptual axes are outlined below: students’ digital
competence from a multidimensional perspective;
the gender dimension as a variable influencing the
development of this competence; and, finally, the
transition from elementary to secondary school as a
process of transformation.

1.1 Students’ Digital Competence

The expansion of digital environments both
in and outside of school has established digital
competence as part of the core knowledge that stu-
dents must acquire during compulsory education
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(Real Decreto 157/2022). In Europe, the Digital
Competence Framework for Citizens (DigComp 2.2)
has become a key benchmark for research, curricu-
lum design, and assessment. This framework upda-
tes performance descriptors across the five areas of
digital competence: Information and Data Literacy
(Area 1), Communication and Collaboration (Area
2), Digital Content Creation (Area 3), Safety (Area
4), and Problem Solving (Area 5) (Vuorikari et al.,
2022). In addition, it has recently begun to incorpo-
rate emerging phenomena, such as systems based on
Artificial Intelligence (Bekiaridis and Attwell, 2024).

In the Spanish context, current legislation has
developed its curriculum framework along these
lines, establishing operational descriptors that clarify
progression across educational stages (Ministerio de
Educacion y Formacién Profesional, n.d.; INTEE
n.d.). In turn, the Reference Framework for Teachers’
Digital Competence contextualizes DigCompEdu
within the Spanish system, focusing on aspects such
as digital well-being, which directly impacts students’
learning environments (Ministerio de Educacion y
Formacién Profesional, 2022). The PISA 2022 fra-
mework for ICT questionnaires provides indicators
on students’ technological practices and familiarity,
enabling a connection between digital use, well-be-
ing, and academic performance, while offering an
international perspective for analyzing transitions
between educational stages (OECD, 2023). Godaert
et al. (2022), among other methodological reviews,
highlight an imbalance in students’ digital compe-
tence levels, noting that areas related to safety and
problem-solving appear to be less frequently addres-
sed. Empirical evidence shows that familiarity with
technology does not guarantee its competent or edu-
cational use, and therefore explicit training is required
(Erwin and Mohammed, 2022; Hatlevik et al., 2015).

Although longitudinal research on students’
digital competence in Spain remains limited, the
available results suggest some relevant conclusions.
At the institutional level, longitudinal school-wide
assessments show a consolidation of leadership and
pedagogical support (Fernandez-Miravete, 2024).
Analysis from the teachers’ perspective adds impor-
tant context, highlighting that following the expe-
rience of the COVID-19 lockdown, the educational
use of technology has stabilized, establishing lear-
ning routines that directly benefit students (Pozo et
al., 2024; Wohlfart and Wagner, 2024).
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1.2 The Gender Dimension in Students’
Digital Competence

Studies on digital competence have shown
that, while gender differences can be identified, they
do not follow a single pattern. International reports
distinguish between skills, attitudes, and access con-
ditions to understand how these gaps are formed
and to avoid oversimplified interpretations (Reichert
et al., 2023; UNESCO-UIS/UNEVOC, 2018). Liaw
(2024) showed in a longitudinal study of students
transitioning from elementary to secondary school
that, although the average level of digital literacy was
increasing, there were significant variations within
each group and gender differences that did not recur
across all cohorts. In their study, Bueno-Baquero et
al. (2025) highlighted significant improvements and
higher final performance among 6th-grade girls par-
ticipating in DigComp-based training.

The PISA 2022 ICT questionnaires also reveal
differences between girls and boys in technology
use, digital self-efficacy, and associated well-being,
which helps explain part of what happens when stu-
dents transition to secondary school (OECD, 2023).
Similarly, in Spain, Casillas-Martin et al. (2020) and
Iglesias Rodriguez and Hernandez Martin (2020) have
identified gender differences favoring girls in both
attitudes and performance, underscoring the impor-
tance of interventions that address digital citizenship,
safety, and problem-solving from an early age.

Studies conducted in elementary school, such
as Godaert et al. (2022), have found that the least
addressed areas—safety and problem-solving—are
those where gender differences are most likely to
emerge upon entering secondary school, especially
when learning opportunities are unequal. The study
by Passaretta and Gil-Hernandez (2022) further
confirms that gender gaps are compounded by
socioeconomic inequalities. Other studies also point
to gaps based on gender and rurality, highlighting
the importance of conducting longitudinal tracking
of the transition (ACARA, 2023).

Finally, research on teachers’ use of technolo-
gy shows that the way a school organizes its digital
work and the teacher training available directly
influence the opportunities that girls and boys have
to develop their digital competence (Wohlfart and
Wagner, 2024).

1.3 Transition from Elementary School
to Secondary School

The transition from elementary school to
compulsory secondary education is a key stage
in students’ educational trajectories. It involves an
adjustment to school dynamics, characterized by
greater academic demands, an increase in the num-
ber of teachers, and new forms of assessment, all of
which can affect students’ motivation, performance,
and well-being (Eccles and Roeser, 2011). This tran-
sition occurs in parallel with the onset of adolescen-
ce, a stage in which students experience a progressive
search for autonomy, greater influence from their
peer group, and the development of abstract thin-
king—factors that directly influence their relations-
hip with learning (Galton and McLellan, 2018).

In the school setting, these organizational
and personal changes affect how students learn with
technology, placing new demands on information
management and leading to a more intense digital
presence in students’ lives (Bueno-Baquero et al.,
2025). It has been observed that socioeconomic
differences in ICT literacy arise early and tend to
widen during adolescence if opportunities for use
and support are not comparable (Passaretta and Gil-
Hernandez, 2022). Along these lines, longitudinal
studies focusing on teachers’ acceptance of techno-
logy highlight the importance of promoting ongoing
support and reliable infrastructure as prerequisites
for enabling digitally rich practices in secondary
school (Wohlfart and Wagner, 2024).

The Spanish curriculum envisions this transi-
tion as a progression, positioning digital competen-
ce as a cross-cutting theme to avoid abrupt jumps
between educational stages and specifying the com-
petencies students must have acquired by the end of
elementary school to minimize access gaps during
the transition to secondary school (Real Decreto
157/2022).

1.4 Objectives and Approach of the Study

Based on these principles, the study presented
here addresses the identified needs. By analyzing
students’ perceptions of technology use during this
transition, the study aims to examine their adap-
tation to secondary school through a longitudinal
study organized into three phases:

© Universidad Politécnica Salesiana, Ecuador
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First, during the first phase, a baseline assess-
ment of students’ digital competence (DC) was
conducted in sixth grade using ECODIES, an ins-
trument based on the DigComp framework and psy-
chometrically validated for compulsory education
(knowledge, skills, and attitudes), making it ideal for
obtaining a baseline profile before any intervention
(Casillas-Martin et al., 2020). This instrument pro-
vides reported validity and reliability, using online
tasks in situations that closely resemble real-world
use. Furthermore, the ECODIES-40 version offers a
compact structure based on DigComp that preserves
sensitivity by area and reduces measurement noise,
which is advantageous for pre-post designs (Garcia-
Valcarcel et al., 2021).

The second phase introduces training wor-
kshops in sixth grade. This initiative aligns with the
recommendations of European curricula and fra-
meworks, moving from information and communica-
tion tasks toward safety and problem-solving, which
are typically covered less extensively in elementary
school and progress more slowly (Godaert et al., 2022;
Vuorikari et al., 2022). A second assessment was also
conducted during this phase, which allowed evalua-
ting the educational impact in specific areas, revealing
significant improvements in several areas of digital
competence (Bueno-Baquero et al., 2025).

The results presented in this study correspond
to the final phase of the research: the follow-up of stu-
dents in the subsequent school year, during their first
year of secondary school, thereby adding the longitu-
dinal component that is often lacking in this field. The
aim is to evaluate the retention and transfer of lear-
ning in the real-world context of secondary school—a
period that, as indicated, the literature identifies as a
critical window due to increased autonomy, metho-
dological reorganization, and the potential widening
of achievement gaps (OECD, 2023). Repeating the
ECODIES assessment in the first year of secondary
school—with an analysis limited to the subgroup that
received training in the sixth grade of elementary
school—allows us to estimate intraindividual trajec-
tories. The inclusion of a transition questionnaire
contextualizes the observed changes, in line with
UNESCO’s recommendations on integrating measu-
res of practices and attitudes alongside performance
assessment (Reichert et al., 2023).

The main objective of this study is to follow
the cohort of 6th-grade students who participated
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in the DigComp training program into the entry to
secondary school to analyze their progress. The aim
is to identify which factors might explain greater or
lesser retention and transfer of the training received.
The operational design—featuring a sample matched
by anonymous codes and repeated measures across
DigComp domains—allows analyzing intra-indi-
vidual changes and changes by sub-competencies.
Additionally, by contextualizing their transition
experience as reported by the students, the study
sought to identify the extent to which experiences
during the transition might be related to their trajec-
tories in digital competence.

2. Methodology

2.1 Methodological Design

The study was conducted using a mixed-me-
thods approach, combining quantitative and quali-
tative techniques, with the aim of analyzing the evo-
lution of students” digital competence and exploring
their experiences during the transition. A longitudi-
nal design was chosen for the quantitative phase and
a descriptive-interpretive design for the qualitative
phase, allowing for a more in-depth understanding
of the phenomenon under study. Students’ DC was
assessed at two points in time: first, when they were
in their final year of elementary school (2023-2024
school year), and second, one academic year later
(2024-2025 school year), when they were enrolled in
the first year of secondary school.

2.2 Participants

The sample for this study consists of 51 stu-
dents from two schools in Albacete, Castilla-La
Mancha, Spain, who could be fully tracked throu-
ghout the study period via anonymous pairing. To
this end, the most common destination high schools
were selected, allowing for the observation of perfor-
mance in receiving environments that share organi-
zational characteristics; this reduces contextual hete-
rogeneity without compromising the ecological vali-
dity required by a study on the transition from ele-
mentary to secondary school (Fernandez-Miravete,
2024; INTEE n.d.). It should be noted that although
the initial sample consisted of 148 students, after
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the identification process, only those cases with
both pre-test and post-test measurements (51) were
analyzed. Of the selected sample, 16 voluntarily par-
ticipated in the sixth-grade DC training, compared
to 35 who did not. From an ethical and technical
standpoint', anonymous cross-wave matching was
performed using a code that respects confidentiality
and enables longitudinal analysis without identifying
individuals, in line with how online platforms and
instruments are implemented to assess digital com-
petence in compulsory education (Casillas-Martin et
al., 2020). The analysis of these data was conducted
using RStudio.

2.3 Techniques and Instruments

Data collection in this study was structured
into two complementary phases. First, a quantitative
phase was conducted, focused on measuring stu-
dents’ levels of DC. Second, a qualitative phase was
incorporated to provide a deeper interpretation of
the results obtained.

In the quantitative phase, the ECODIES ques-
tionnaire was used, a validated instrument pro-
posed by Iglesias Rodriguez et al. (2023) designed
to measure the level of digital competence among
elementary school students. This questionnaire con-
sists of 57 items distributed across six sections
(Iglesias Rodriguez and Hernandez Martin, 2020).
These sections include Section 0, which collects
sociodemographic information, and five additional
sections corresponding to the areas of the DigComp
framework. The items are rated on a 5-point Likert
scale, where 1 corresponds to “strongly disagree” and
5 to “strongly agree”

In the qualitative phase, a questionnaire con-
sisting of closed-ended and open-ended questions
was used, inspired by other studies that advocate for
educational research as a way to give students a voice
by taking an interest in their firsthand experiences
and ideas (Jiménez Anddjar et al, 2025; Bueno-
Baquero et al,, 2025). The questionnaire consists of
seven open-ended questions designed to facilitate
the expression of students’ opinions, perceptions,
and experiences regarding the use of technology

during their transition to high school. To encourage
student participation and foster a climate of trust, the
session began with an introductory video related to
the study. Subsequently, a guided discussion group
was held using a structured presentation, which gui-
ded students in reflecting on the content and facilita-
ted the exchange of ideas among participants, as well
as the completion of the individual questionnaire.

2.4 Procedure

Data collection took place in a controlled and
secure environment, ensuring consistent conditions
for all participants. The anonymous coding system
facilitated the matching of data collected at both time
points without compromising the students’ identities.

First, the DC questionnaire was administered
online via the LimeSurvey platform, within a secure
environment provided by the University of Castilla-
La Mancha. To ensure data confidentiality, the data-
set was anonymized by assigning a unique code to
each participant, following the procedure described
by Lippe et al. (2019). This code was randomly
generated by the students and allowed for individual
tracking across the different phases of the study.

On the other hand, the questionnaires for the
qualitative phase were administered on paper and
collected by the research team. Additionally, the
session was audio-recorded for subsequent analysis.
Both the remarks recorded during the session (focus
group) and the open-ended responses from the
questionnaire were transcribed in full. Subsequently,
the collected data were organized and prepared for
further analysis using ATLAS.ti, with the aim of gai-
ning a comprehensive understanding of the pheno-
menon under study and ensuring compliance with
the ethical principles of educational research. In this
analysis, the coding addressed the five areas of digital
competence outlined in this study.

3. Results

This section presents the study’s results, orga-
nized into two complementary levels of analysis.
First, we present the quantitative results obtained

1 This research was conducted with the approval of the Social Research Ethics Committee at University of Castilla-La Mancha,

under registration number CEIS-732398-P6Ké6.
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through the digital competence perception ques-
tionnaire administered at two time points (pre- and
post-measurements), which allows us to observe
the students’ longitudinal progress and compare the
impact of their participation in the training works-
hops. Next, we present the qualitative results derived
from the open-ended questionnaire and the focus
groups, which aimed to delve deeper into the stu-
dents’” experiences of transitioning to a new educa-
tional stage and to understand how they experience
the use of digital tools during the transition from
elementary to secondary school.

Figure 1. DC Analysis
9

8

Mean Score

N

0 III ‘ll |I| ‘li III
At A2 A3 A4 AS

3.1 Level of Self-Perceived Digital
Competence

To determine the students’ levels of self-per-
ception regarding digital competence in this study, a
longitudinal analysis was conducted comparing the
scores obtained during the 2023-2024 school year
(pre-test, before the workshops were held at certain
schools) and the 2024-2025 school year (post-test, in
secondary schools), distinguishing between students
who did not receive the specific training implemen-
ted and those who did participate in the aforemen-
tioned training workshops.

In the total sample analyzed in Figure 1, ove-
rall DC scores show a slight improvement in both
groups. Although the differences are moderate, there
is a general trend toward improvement over time.

Total DC

| Without Workshops (Pre)
- Without Workshops (Post)
- With Workshops (Pre)
. With Workshops (Post)

A1 = Information and Data Literacy; A2 = Communication and Collaboration; A3 = Digital Content Creation;

A4 = Safety and Responsible Use; A5 = Problem Solving; Total DC = Overall Digital Competence

Regarding the analysis by gender, notable diffe-
rences are observed. As seen in Table 1, in the group
without workshops, female students improved their
total score from 4.93 to 5.57, while male students’ sco-
res decreased from 5.13 to 4.58. By dimension, female
students show notable increases in areas 1 and 3, while
male students show declines in several dimensions,
particularly in areas 1, 3, and 4—those related to infor-
mation and data literacy, content creation, and safety.

It is worth noting that in the group that recei-
ved training, the differences are even more pronoun-
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ced. Female students significantly increased their
total score (from 4.52 to 6.00), with notable impro-
vements in areas 3 (from 3.67 to 6.94) and 4 (from
5.31 to 7.14), corresponding to content creation and
safety. In contrast, male students saw a decrease in
their total score (from 4.96 to 4.21), with declines in
areas 2, 3, and 4—those related to communication
and collaboration, content creation, and safety—
although they showed a notable increase in area 5
(from 2.92 to 5.00), problem-solving.
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Table 1. CD Analysis by Gender’

No workshops With workshops
Dimension Gender n Pre Post n Pre Post
Al Women's 18 4.63 (3.26) 5.19 (3.47) 7 2.86 (3.56) 4.29 (3.71)
Al Male 16 4.17 (3.55) 3.54 (3.33) 8 2.92 (3.75) 2.92 (2.78)
A2 Female 18 5.78 (1.44) 6.22 (2.21) 7 5.57 (2.70) 6.29 (3.20)
A2 Male 16 5.88 (2.45) 5.50 (2.39) 8 6.00 (2.07) 4.62 (2.56)
A3 Women 18 4.05 (1.71) 5.63 (2.96) 7 3.67 (1.82) 6.94 (0.99)
A3 Male 16 4.38 (1.98) 3.93 (2.53) 8 5.00 (1.71) 3.75 (2.28)
Ad Female 18 6.27 (2.09) 6.27 (3.10) 7 5.31(2.43) 7.14 (2.61)
Ad Male 16 6.25 (2.33) 5.27 (2.37) 8 5.18 (1.52) 4.29 (2.41)
A5 Female 18 1.30 (1.67) 2.04 (2.03) 7 2.86 (3.00) 1.90 (1.78)
A5 Male 16 2.71(2.18) 2.50 (2.58) 8 2.92 (2.78) 5.00 (3.98)
Total DC Women 18 4.93 (1.09) 5.57 (2.04) 7 4.52 (1.89) 6.00 (2.04)
Total DC Male 16 5.13 (1.79) 4.58 (1.82) 8 4.96 (1.17) 4.21 (1.92)

Opverall, the data from the quantitative analy-
sis suggest a more consistent pattern of improvement
among female students, especially when they partici-
pated in the training workshops, while male students
show greater variability, including declines in some
dimensions.

3.2 Students’ Experiences During the
Transition

The results of the qualitative analysis are pre-
sented below, organized according to the areas of
digital competence considered in this study.

Regarding Area 1 (Information and Data
Literacy), one of the most recurring themes in stu-
dents’ responses is the difficulty of finding reliable
and appropriate information. Students are aware that
searching for information online is not just about
knowing how to use a search engine; they want to
understand how to select sources and evaluate their
validity, even mentioning copyright: “Id like to get
better at searching for things because I almost never

tind what I'm looking for, and I'd also like to know if
it’s protected by copyright” (Student 1).

The need to develop effective search strate-
gies seems to intensify in secondary school, where
research projects and independent information sear-
ches increase. Students refer to the speed of access
to information, openly acknowledging that they use
artificial intelligence tools for this purpose: “Digital
tools have made my transition to high school easier
because searching for things isn’t as stressful anymo-
re; before, it used to take me 30 minutes to look up
a word in a dictionary, and now, with ChatGPT, it
takes 2 minutes” (Student 15).

The transition to high school also involves a
shift in social relationships and academic commu-
nication channels, which are associated with Area
2 (Communication and Collaboration) of digital
competence. Students acknowledge that digital inte-
raction is part of their socialization and learning,
highlighting the institutional digital environment
used by schools in the region where the study was
conducted—in this case, EducamosCLM—as the

2 The sum of participants by gender does not exactly match the total sample size because two students did not report their

gender and were excluded from this analysis.
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central communication platform, though they admit
they need specific training: “Virtual classrooms are
fine, but you have to learn how to use them” (focus
group participant).

Regarding Area 3 (Digital Content Creation),
it is worth noting that the production of digital pro-
jects increases during the secondary school years.
This change represents a break from elementary
school that students perceive as unfamiliar: “The
transition to secondary school has been more diffi-
cult because I wasn’t as used to doing projects on

devices, but now I'm learning better” (Student 5).
In this area, inequalities stemming from family bac-
kground emerge, highlighting the critical need for
training: “I have a really big problem. At home, if I
have questions about digital tools, I can’t ask because
nobody knows how to use things like Canva” (focus
group participant).

Below (Figures 2 and 3) are two word clouds
created from the students’ responses, which reveal
significant differences in the use of digital tools
between the elementary and secondary school levels.

Figure 2. Digital tools students used in elementary school

instagram

pinterest bamboozle
virtual

ninguna ka hOOt Word

baamboozle

pizarra proyectos

powerpoint  google *=* ordenador

chatgpt
libros

nicroarcade T
movil
scratch

tablet

tablets

mozabook W|k|ped|a

Note: Created by the author using Atlas.ti.

Since the size of each term reflects its fre-
quency of occurrence, these representations not only
show which tools are used but also the pedagogical
role they play at each level.

On the one hand, in elementary school (Figure
2), there is a smaller variety of digital tools in use.
Terms associated with specific devices predominate,
notably words such as “tablet” or “cell phone,” as well
as recreational digital tools such as Kahoot, YouTube,
and Microarcade. Basic content-creation applica-
tions such as PowerPoint, Word, and Canva also
feature prominently. This suggests that technology at
this stage is integrated primarily as a teacher-media-
ted methodological resource. Students do not view
technology as an autonomous learning environment,
but rather as part of pre-designed activities.
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On the other hand, in secondary school
(Figure 3), a shift in the use of digital tools is evi-
dent. In general, the use of recreational tools seems
less prominent, and terms linked to academic pro-
cesses in specific subjects—such as LibreCAD or
Crocodile—emerge, along with information-search
tools like Google, Wikipedia, or ChatGPT. This
transformation indicates that students no longer use
applications on an ad hoc basis but rather interact
with a continuous digital ecosystem where they can
consult materials, submit assignments, review con-
tent, and resolve questions. Thus, the focus shifts
from the device to the process. This reflects a higher
level of autonomy in which students’ digital literacy
involves making decisions such as selecting sources
and interpreting information.
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Figure 3. Digital tools used by students in secondary education
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Despite the observed differences, there are “I recommend they use the computer more often,
also points of continuity. In both stages, the use of because in high school they’re going to use it a lot
the EducamosCLM educational platform can be more” (Student 9). They also value the training they
observed as a primary digital tool. Furthermore, in received—such as that offered in this study during
both stages, there is a slight mention of artificial inte-  their elementary school years—when asked about
lligence tools, as well as digital content production. the factors that had facilitated their transition to
This indicates that certain applications constitute a secondary school: “The talk about technology in 6th
shared foundation for digital literacy in schools. grade helped me because now I know how to use it”

The areas least mentioned by students are (Student 35). Thus, the results suggest that students
Area 4 (Safety) and Area 5 (Problem Solving). These who receive targeted training seem to adapt better to
dimensions are referred to less explicitly, although secondary school.
knowledge of copyright and the appropriate use of
information indicates an initial concern for digital 4, Discussion and Conclusions
citizenship, which is addressed across the curriculum.

Finally, regarding the transition to high school, The results of this study show that digital
most students associate the change more with prior competence (DC) is a key factor in the transition
apprehension than with actual difficulty, since, as from elementary to secondary school. First, when
they point out, “they really scare you, and then its considering students’ levels of DC, there is evidence
not that big of a deal” (Student 7). When asked for of a general increase in both groups, revealing that
advice for students moving on to high school, they DC tends to develop as students progress through
downplay the difficulties encountered: “Don’t get school, even without specific intervention. This
overwhelmed because its a big change, but you get growth can be explained by greater exposure to
used to it” (Student 10). virtual environments and the academic demands

Some even recommend that future students typical of secondary school, where technology is
obtain some prior training in digital technology:

174 © Universidad Politécnica Salesiana, Ecuador




Andrea Bueno-Baquero, Dr. Maria del Carmen Sanchez-Pérez, Dr. José Gonzalez-Calero and Dr. Javier Del Olmo-Murioz

integrated as a more common part of the learning
environment. However, the analysis by dimension
suggests differences across areas. The most pro-
nounced improvements in the group that received
training are concentrated in Area 3 (Digital Content
Creation) and Area 5 (Problem Solving). This evi-
dence supports the literature indicating that digital
competence does not develop automatically through
exposure alone but requires explicit and structured
instruction (Erwin and Mohammed, 2022). The
analysis by gender is particularly relevant. On the
one hand, female students show more consistent
progress, especially when they have participated in
the workshops. These results partially align with
research at other educational levels, indicating that
when structured training contexts are provided,
gender gaps can be reduced (Liu et al., 2021). In
contrast, male students exhibit greater variability and
declines in some areas, which could be interpreted
from different perspectives, such as differences in
academic motivation or in how they interact with
technology. Although students in the workshop
group show a significant increase in Area 5 (Problem
Solving), setbacks are observed in other dimensions,
suggesting that the impact of the intervention is not
uniform within this group. These results contrast
with those of the study by Nifio-Cortés et al. (2023),
which indicate gender gaps favoring boys and highli-
ght the need to develop training that promotes digi-
tal competence among girls.

Second, after analyzing students’ transition
experiences, it can be observed that they do not per-
ceive secondary school as more difficult academically,
but rather as more demanding in terms of digital
autonomy. In general, the main needs identified relate
to search strategies, the use of educational platforms,
and the creation of academic digital content, requiring
an ethical and responsible use of information, as well
as structured training before the transition to high
school. Although students mention artificial intelli-
gence as a useful tool for searching for information,
this does not guarantee their understanding of it or
their ability to critically evaluate it.

Therefore, information literacy remains a key
educational need. Regarding content creation, the
results show that schools must serve as the primary
setting for digital equity, since learning in this area
cannot depend solely on the family environment but
must be supported by formal education.
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The results obtained show a developmental
pattern consistent with the literature on informa-
tion literacy, as students increase their instrumental
mastery of technology as they progress through
school, transforming the pedagogical significance of
its use. This progression aligns with the European
DigComp framework, which describes the develo-
pment of information literacy as a gradual process
moving from functional interaction to the critical
and creative use of information (Ferrari, 2013).
Regarding the differences observed between the
two stages, it can be seen that in elementary school,
digital competence develops primarily in structured
contexts. Technology acts as a teaching facilitator
and motivational tool (Urcid, 2023), but not as a
system for organizing learning. It is at the secondary
school level that programs linked to specific subjects
emerge, suggesting a more profound digitization
of the curriculum. In line with studies such as that
by Godaert et al. (2022), technology evolves from a
methodological tool into an academic requirement.

Given all this, digital literacy emerges as an
essential element in this transition to a new stage,
as well as a prerequisite for equal opportunities. The
educational transition, therefore, should include
systematic training in digital literacy during the final
cycle of elementary school. We encourage future stu-
dies to develop and implement workshops aimed at
improving students’ digital literacy, such as the one
developed in this study (Bueno-Baquero et al., 2025).
As seen in this research, it is not merely a matter of
learning to use digital tools, but of reducing acade-
mic uncertainty and supporting students during this
pivotal moment.

It should be noted that this study must be
interpreted with certain limitations in mind. Some
of the data presented are partially based on students’
perceptions, which introduces a subjective compo-
nent linked to their own experiences; however, this
has been accounted for in previous studies, such as
De Pablos et al. (2016). Furthermore, due to the lon-
gitudinal nature of the study, the sample is limited
and focuses on a specific educational context; there-
fore, school technology practices depend largely on
the school’s organizational culture, teacher training,
and the availability of resources. Therefore, it would
be appropriate to interpret the presented results
while considering and avoiding overgeneralizations,
as well as to expand the analysis to different schools
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and socio-educational contexts to verify whether the
identified trend holds true in different settings.

Looking ahead to future lines of research, it
would be interesting to examine in greater detail
the connection between digital competence and the
process of adapting to the transition to secondary
school. The findings suggest that some of the diffi-
culties associated with the transition to secondary
education may be related to students’ insufficient
preparation in terms of technological skills. Studying
this issue using variables such as academic well-be-
ing, academic performance, or anxiety would provi-
de valuable information for designing transition pro-
grams between educational stages, complemented by
the role of teacher training in this process.
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