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ABSTRACT

Integrating Applied Technology Classrooms (ATC) into Vocational Education and Training (VET) in Spain has significantly changed
the educational landscape. This study focuses on understanding the impact of ATC on VET in Spain, particularly the process of design-
ing a data collection instrument to document strategies, challenges, and outcomes developed in ATC. The study used the Delphi meth-
od to collect data from an expert panel in two iterative rounds. Based on the study criteria, 25 individuals were identified and invited
to participate in the Delphi process. The final sample of 9 experts participated in the Delphi panel and evaluated the instrument. The
panel members were assigned to assess the instrument based on predefined criteria, including univocity, relevance, and importance.
The Delphi results, the data collection instrument designed for the research, are considered practical and relevant. The experts involved
in the assessment provided overwhelmingly positive feedback, with most items within the instrument receiving high scores (81% in
univocity and 87% in relevance). By incorporating expert recommendations and implementing relevant modifications, the resulting
instrument is of higher quality and increased relevance, ultimately contributing to greater validity and reliability of the research (3.78
average satisfaction).

Keywords: Educational technology, Educational Research, Applied Technology Classrooms, Vocational Training, Professional trai-
ning.

Aulas de tecnologia aplicada y competencia digital en la formacion profesional: disefo, elaboracion y
validacion de un instrumento de recogida de datos

RESUMEN

La integracion de las Aulas de Tecnologia Aplicada (AtecA) en la Formacion Profesional (FP) en Espana ha transformado el pa-
norama educativo. Este estudio se centra en el impacto del Aula AtecA en la FP, especialmente en el disefio de un instrumento para
documentar estrategias, retos y resultados asociados. Utilizando el método Delphi, se recopilaron datos de un panel de expertos en dos
rondas iterativas. Una muestra final de 9 expertos particip6 en el panel Delphi y evalud los instrumentos. Los expertos evaluaron el
instrumento segun criterios de univocidad, pertinencia e importancia. Los resultados de Delphi mostraron que el instrumento es prac-
tico y relevante, con puntuaciones altas en univocidad (81%) y relevancia (87%). La retroalimentacion positiva de los expertos permitié
incorporar recomendaciones y realizar modificaciones, mejorando la calidad y relevancia del instrumento. Esto contribuye a una mayor
validez y fiabilidad de la investigacion, reflejada en una satisfacciéon media de 3,78.
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1. Introduction

The integration of Applied Technology Classrooms (ATC)
into Vocational Education and Training (VET) in Spain has
transformed learning environments to align more closely with
the labour market’s demands (Departament D Educacié Gener-
alitat de Catalunya, 2021). This integration aims to provide stu-
dents with practical skills and critical competencies for success
in rapidly advancing workplaces (Ministerio de Educacién y For-
macion Profesional, 2020). European policymakers in VET spon-
sor projects to meet professional requirements, leading to more
frequent structural makeovers of VET classrooms (Brunet Icart &
Rodriguez Soler, 2016). ATC exemplifies the European commu-
nity’s efforts toward VET strategic transformation. ATC in VET
education helps bridge the gap between theoretical knowledge
and practical industry experience, providing hands-on experi-
ence, enhancing problem-solving skills, and improving employ-
ability (Aulas ATECA, 2023; San Martin & Miranda, 2020).

The ATC has become a cornerstone platform for VET stu-
dents to acquire practical experience with state-of-the-art Digital
Technologies (DT) and progressive teaching techniques in Spain
(Borden-Lanza et al., 2023; Cattaneo & Aprea, 2018). Educators
emphasise the significance of hands-on skill acquisition and
practical applicability in the real world by integrating emerging
tools such as augmented reality, virtual reality, and digital sim-
ulations into their curriculum (Mercader & Gairin Sallan, 2017;
Vargas, 2019). ATCs play a vital role in providing an environ-
ment that promotes collaboration, creativity, and problem-solv-
ing skills among students, aligning with the ever-changing
demands of the modern workforce (Aguilar Gonzalvez, 2015; Ig-
artua Mird, 2017; Jalil, 2018; Montero-Izquierdo et al., 2024). Im-
plementing ATC in VET is intended to establish comprehensive
ecosystems that use DT to enhance the digital proficiency of VET
students and address technological challenges in contemporary
enterprises. VET teachers must assimilate a more techno-peda-
gogical approach in their teaching methodologies to establish a
symbiotic connection between the classroom and the real-world
workplace (Commission et al., 2017; Consejeria de Educaciéon
Cultura y Deporte, 2021).

The role of Digital Competence (DC) in education and em-
ployment is crucial, leading to its integration into VET curricula
(Cisneros-Barahona et al., 2023; Lazaro-Cantabrana et al., 2019).
The ongoing enhancement of TDC signifies a pivotal juncture
and a reorganization of the Vocational Education and Training
(VET) Centre’s Digital Projects (Esteve-Mon et al., 2016; INTEF,
2017; Verdu-Pina et al., 2023). In 2012, Europe saw the establish-
ment of the Future Classroom Labs and the Ground-breaking
Classroom. The founding of the ATCs in Spain was a strategic
response aimed at modernising the educational system. All these
technological spaces are intended to equip the future Spanish
workforce with digitisation, innovation, and entrepreneurship
skills (INTEEF, 2017).

These initiatives are currently tasked with converting a
conventional VET classroom into an Advanced Technological
Classroom (ATC) and emulating specialised ecosystems rooted
in Digital Transformation (DT) (Casal Otero et al., 2021; Suarez
Guerrero et al., 2021). Recent studies emphasize the importance

of enhancing the digital competence of VET teachers to create
effective learning environments (Cateriano-Chavez ef al., 2021;
Usart Rodriguez et al., 2020). Additionally, VET teachers guide
learners in understanding complex concepts and making in-
formed choices, requiring them to enhance their digital compe-
tence skills (INTEF, 2017).

1.1 State of the Art of Digital competence of VET teachers

The literature underscores the key role of Vocational Edu-
cation and Training (VET) teachers in effectively integrating
Digital Technologies to enhance educational quality and equip
students with valuable skills for the digital era (Larraz, 2013;
Lopez-Belmonte et al., 2020; Suarez Guerrero et al., 2021). Schol-
ars emphasise the necessity for VET teachers to attain and main-
tain a high level of digital proficiency to improve pedagogical
practices and student outcomes (Borden-Lanza et al., 2023; Casal
Otero et al., 2022; Morales et al., 2020). Recent studies reveal that
educators with heightened DT are more likely to adopt pedagog-
ical approaches that successfully integrate digital technologies,
emphasising the importance of enhancing teachers’ digital skills
and knowledge to impact the quality of education they provide
(Lazaro-Cantabrana et al., 2019; Ros-Garrido, 2021; Sanchez-Pri-
eto et al., 2021).

Furthermore, the significance of Applied Technology Class-
rooms (ATCs) in VET is highlighted (Direccién General de For-
macion Profesional, 2022), yet there is limited research on their
impact. It is essential to develop a comprehensive understanding
of ATCs and identify potential gaps to address challenges in DT
integration through these spaces. Moreover, it is imperative to
investigate the impact of ATCs on VET teachers’ Teaching Dig-
ital Competence (TDC) and acknowledge the potential of ATCs
to update VET and equip students with crucial skills for the job
market.

This study aims to thoroughly understand the use of ATC in
VET in the Spanish context. The specific objectives of this study
were:

OEl. Measure the clarity and relevance of the items of the
instrument

OE2. Evaluate the degree of satisfaction with the implement-
ed changes to have a final instrument version.

2. Methodology

The following methodologies and strategies were utilised for
this specific part of the study to accumulate and assess data, en-
gaging a diverse cohort of professionals:

* The preliminary stage involved a previously conduct-
ed systematic and documentary literature review (Bor-
den-Lanza et al., 2023).

* Succulently, an expert judgement that employed the Del-
phi method was applied in two successive rounds (Cab-
ero-Almenara et al., 2021; Cisneros-Barahona et al., 2023;
Molero-Aranda et al., 2022).
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Such approaches were pivotal in acquiring robust, high-qual-
ity data, contributing to the study’s validity and reliability.

2.1. Literature review and analysis

The research began with a thorough review of documents
using content analysis to compare official documents. The data
collection took place between July and September 2022, focusing
on reforms and investments related to TDC certification, accred-
itation, recognition, and DC training (Bisquerra, 2004; Cohen et
al., 2018).

A systematic literature review (SLR) was conducted using
PRISMA-P guidelines to investigate DC levels among VET teach-
ers (Borden-Lanza et al., 2023). A pre-established search protocol
with strict inclusion and exclusion criteria was implemented to
ensure the rigour and quality of the SLR. The PRISMA-P guide-
lines were used to describe the identification, screening, eligibili-
ty, and inclusion criteria of the publications analysed, ultimately
facilitating the development of robust results, discussion, and
conclusions (Hutton et al., 2016; Moher et al., 2009; Urratia &
Bonfill, 2010).

2.2. Sample and Procedure of the Delphi Study

The Delphi method, involving a double iteration process,
was utilised to select a panel of experts with relevant expertise
in Applied Technology Classrooms (ATC) and Teaching Digital
Competencies (TDC). The first round measured the clarity and
relevance of the instrument’s items, and the second round was
conducted to evaluate the degree of satisfaction with the imple-
mented changes to have a final version of the instrument.

A rigorous sample selection is needed to have valid results
in this Delphi study. A non-probabilistic, intentional sampling
method was conducted based on academic qualifications,
professional experience, and demonstrated expertise on ACT
and/or TDC as practitioners in academics. This led to an ini-
tial pool of 25 experts (see Additional Material). This process
was followed to ensure the credibility and robustness of the
subsequent Delphi study (Cabero Almenara & Moro, 2014; Cis-
neros-Barahona et al., 2023; Escobar-Pérez & Cuervo-Martinez,
2008; Lopez-Gomez, 2017; Molero-Aranda ef al., 2022).

After identifying the 25 profiles, the selected participants
were invited to partake in the study. However, due to experts’
negative or non-existent answers (N = 10) and the study’s time
limitations (N = 4), a sample of 11 responded, and finally 9 par-
ticipated in the two phases of the Delphi study (see Table 4).

The representation of various stakeholder groups, such as
educators, researchers, and practitioners, enriched the delib-
erations with a breadth of viewpoints, further enhancing the
study’s insights regarding technology integration in vocational
education and training settings (Powell, 2003). Furthermore,
based on Burguet Lago & Burguet Lago (2020) and Lopez-Go-
mez (2017), the sample size, between 8 and 15 experts, was
deemed appropriate for facilitating robust discussions and effi-
cient data collection and analysis.

2.3. Data Collection and Data Analysis

The data collection procedure in this Delphi study involved
double iterative rounds of soliciting feedback from an expert
panel regarding the initial draft of the data collection instru-
ment. The first mechanism, known as the Expert Biogram (Table
1), assessed the candidates” qualifications and expertise, includ-
ing various sources of knowledge and criteria (Cabero-Almenara
et al., 2021; Cisneros-Barahona et al., 2023; Molero-Aranda et al.,
2022). The second mechanism involved the application of the
Expert Competence Coefficient (ECC) to assess the level of ex-
pertise of the experts. These mechanisms aimed to identify in-
dividuals with the requisite knowledge and experience to pro-
vide valuable insights and recommendations to the expert panel
(Burguet Lago & Burguet Lago, 2020; Cabero Almenara, 2013;
Cabero-Almenara et al., 2021; Lépez-Gémez, 2017; Martinez et
al., 2012; Paris et al., 2018).

Table 1.
Expert Biogram: Informative Facts from the Experts. Own elaboration.

Please fill in the blank spaces with the information required.

a) Institutional responsibility:

b) Institution:

C) Gender:

d) Studies carried out related to the research objective:
e) Professional experience:

f) Years of teaching at the University:

g) Province and University where he currently works:

The coefficient K, also called the ECC, is a metric that quanti-
fies an individual’s self-assessed proficiency in a particular field.
Hence, the is calculated by employing the equation ), where kc
denotes the individual’s level of knowledge in the field, and ka
denotes their level of awareness of the limits of their knowledge.
The resultant metric is a score that ranges from 0 to 1, with a
score of .8 or higher indicating a high level of competence. The
ECC scale is a valuable tool that can be used to classify an ex-
pert’s level of proficiency as either high, medium or low, thereby
enabling a better understanding of their level of expertise (Cab-
ero-Almenara & Barroso Osuna, 2013; Cabero-Almenara et al.,
2021; Mira et al., 2010).

The parameter , also known as the knowledge coefficient
(as per Table 2), is derived from the expert evaluation of the
research topic on a scale ranging from 0 to 10. The numerical
value obtained from this assessment is then multiplied by 1 to
reflect the importance of the research topic. This methodology
is widely accepted in academic circles and is a reliable means
of evaluating the significance of a research area (Cabero-Al-
menara et al., 2021; Cisneros-Barahona et al., 2023; Mira et al.,
2010; Sariol et al., 2018).
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Table 2.
Kc-related values and indicators. Own elaboration.

Please indicate on a scale of 0 to 10 how familiar you are with Applied Technology Classrooms. This includes knowledge of teaching and learning
processes, as well as methodologies that can be implemented in classrooms where digital technologies and levels of digital competence teaching are

incorporated.

A score of 0 means you have absolutely no knowledge, while a score of 10 means you have full knowledge of the state of the classroom.

0 1 2 3 4

5

6 7 8 9 10

The expert’s self-evaluation process produces the argumen-
tation coefficient, denoted as in Table 3. This coefficient is based
on the expert’s assessment of their skill in utilising different
sources of argumentation relevant to their expertise. The coeffi-
cient is a numerical representation of the expert’s proficiency in
effectively employing argumentation within their field of study
(Garcia & Fernandez, 2008; Sariol et al., 2018).

Table 3.
Sources of Argumentation and Degrees of Influence for Calculating K.
Source: (Cisneros-Barahona ef al., 2023; Molero-Aranda et al., 2022).

Please, self-assess the degree of influence that each of the following
sources has had on your knowledge and criteria on the following to-
pics: incorporating digital technologies in teaching and learning pro-
cesses, design of digital educational resources, and digital inclusion.

T i iteri
Source of argu- Degree of influence of the sources on your criteria

mentation

High Medium Low

Training (initial

. 20 15 .10
or ongoing)

Experience ob-
tained by your
professional
activity.

.50 .40 .25

Participation
and/or collabora-

tion in research .05 .05 .03
or innovation
projects.

Theoretical
analysis of the .03 .02 .02
subject.

Intuition about
the topic addres- 22 18 .10
sed.

Total 1.00 .80 .50

2.4. Delphi implementation

The panel members were given various documents during
the first round. These documents included a brief description of
the study (annexe 1), a description of the literature used for con-
structing the categories, subcategories, indicators, and items (an-
nexe 2), a prototype of the instrument (annexe 3), and an assess-

ment sheet (annexe 4) with clear instructions for reviewing its
content and structure. The panel evaluated the instrument based
on specific criteria and provided feedback. The feedback was an-
alysed, and a report outlining the modifications was shared with
the experts. A second round of evaluation was initiated, and
Microsoft Forms was used to collect feedback on the template
changes. The study concluded with a report thanking the experts
for their dedication.

3. Results
3.1. Literature review analysis and results

A comprehensive analysis of 11 official documents issued
by the Spanish state has provided valuable insights into estab-
lishing and operating Applied Technology Classrooms (ATC)
for VET. This analysis identified vital decrees, resolutions, and
funding provisions facilitating the creation and maintenance
of these specialised classrooms. A systematic literature review
also emphasised the importance of Digital Teaching Competence
(DTC) qualification and certification among Vocational Training
teachers. The review revealed a need for more high-quality stud-
ies on this topic. It highlighted the need for research instruments
to identify genuine levels of DTC and provide training proposals
to improve DTC areas.

The utilisation of ATLAS.ti version 23.4.0 (29342) enabled the
gathering of a diverse range of sources, including official docu-
ments and systematic literature (Borden-Lanza et al., 2023), an
interview with members of the Educational Sciences Institute of
the Universitat Rovira i Virgili and the File of ATC in Castilla y
La Mancha. Data was meticulously categorised and codified into
various levels of analysis, such as categories (2), subcategories
(7), indicators (15), and items (43) (see Figure 1). This approach
ensured a rigorous and nuanced analysis of the data, which is
essential for a thorough examination of the research question at
hand (Gibson, 2017; Rueda Sanchez et al., 2023; Vives Varela &
Hamui Sutton, 2021). An internal analysis was conducted on the
43 items under consideration, which led to combining and re-
fining them. This arduous process eventually culminated in cre-
ating version 0 of the data collection instrument, meticulously
crafted and designed to contain 25 items representing the most
salient and relevant aspects of the research subject matter (see
annexe 3).
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Figure 1. Theoretical Support for Categorization and Coding of Categories, Sub-categories, Indicators, and Items. Own Source.

3.2. Expert judgement
3.2.1. Coefficient K results

Based on the literature and other sources cited, 25 experts
who met the required profile for the study were identified. These
experts were then invited to participate in the Delphi process.
Of the 25 experts, 9 accepted to be part of the Delphi panel to
validate the instrument under consideration. Table 4 depicts the
feedback from the experts.

Table 4.
Grade of Expert Knowledge Coefficient. Source: (Cabero-Almenara et al.,
2021).

Expert

Code Kc Ka k
JLL 7 1 .85

TMA .8 9 .85
LMM 8 .86 .83

Grade of Expert Knowl-

edge Coefficient of the MAL 7 9 .80

experts chosen for the

Delphi study. JRL 9 96 93
VSM 7 9 .80
CGA .8 .95 .88
VEG 9 1 95
SMR 1.0 9 .95

The estimation of K utilises the methodology for elaborating
scientific-technical forecasts where .8< K < 1.0 means a high com-
petence coefficient, .5 < K < .8 means average competence coef-
ficient and K < .5 means low competencies (Cabero-Almenara &
Barroso-Osuna, 2013; Cabero-Almenara et al., 2021). The experts
obtained an average K value = .87 (SD = .06), indicating a high
competence coefficient to proceed to the Delphi rounds of evalu-
ation of the instrument.

3.3. Instrument validation results

The results were analysed quantitatively to provide a de-
scriptive view of the findings and qualitatively through the
experts’ observations of each section of the instrument. Table 5
shows the results obtained in the first and second Delphi rounds.

According to the data presented in Table 5, the experts have
given highly positive assessments for the instrument section’s
univocity and relevance. The importance level results show that
most of the instrument’s items have obtained high punctuations,
with an overall average/mean of 3.62%. Nevertheless, special
attention has been given to some specific items (I.7.2 C=3.22%,
1.10.3 COP=3.44%, 1.11.1 CDD=3.44%, and 1.11.3 CDD=3.44%),
that received low averages. An in-depth analysis of the experts’
comments was conducted to identify the areas that require modi-
fication before the second Delphi. The aim was to incorporate the
experts’ recommendations and make the necessary adjustments to
enhance the instrument’s second version’s quality and relevance.

The evaluation conducted by the experts shows that their lev-
el of satisfaction with the implemented changes was remarkably
high, with an average score of 3.78%. The assessment showed a
significant improvement in the areas that received low scores in
the initial evaluation, particularly in areas such as .7.2 C, 1.10.3
COP, 1.11.1 CDD, and 1.11.3 CDD. The scores for these items have
improved significantly, with 1.7.2 C and 1.10.3 COP receiving a
score of 3.89% and 1.11.1 CDD and 1.11.3 CDD receiving scores
of 3.67% and 3.56%, respectively. It is worth noting that even
though Item 1.11.3 CDD received a score of 3.56%, the expert
deemed the changes made to the item acceptable (see Figure 2).

The feedback from the experts indicates that the changes im-
plemented have successfully improved the areas that required
attention and have been deemed adequate by the experts (see
Figure 2). The primary adjustments centre around providing ad-
ditional information to enhance the phrasing of certain elements.
Examples include the inclusion of “Organizational level” in item
I.1.1ECF, a rewording of item 1.7.1C, and replacing “Technolog-
ical Spirit” with “the utilisation of digital technologies.” Addi-
tionally, some experts requested further details to better articu-
late their viewpoints on specific items.
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Table 5.

First and second Delphi Rounds. Adapted from: (Cisneros-Barahona et al., 2023; Molero-Aranda et al., 2022).

First Round Second Round
Univocality Relevance Average/ Standard . . Average/  Standard
Template Percentages Percentages Importance Mean Deviation Satisfaction Mean Deviation
Indicators
Yes No Yes No 1 2 3 4 M S 1 2 3 4 M S

L1.1IECF 67%  33% | 100% 0% 0% 0% 22%  78% 3.78 0.44 0% 0%  22% | 78% 3.78 0.44
[21AC  56%  44% | 100% 0% 0% 0%  33% 67% 3.67 0.50 0% 0%  22% | 78% 3.78 0.44
I3.1AE  89% 11% | 100% 0% 0% 0%  67% 33% 3.33 0.50 0% 11%  33% | 56% 3.44 0.73
14.1CI  78% 22% 89% 11% 0% 0%  22%  78% 3.78 0.44 0% 0% 11% | 89% 3.89 0.33
1.42CI 100% 0% 100% 0% 0% 0%  33% 67% 3.67 0.50 0% 0% 11% | 89% 3.89 0.33
L5 1CAA  78% 22% 78%  22% 0% 0%  44%  56% 3.56 0.53 0% 0%  22% | 78% 3.78 0.44
L6.1ILAA  89% 11% | 100% 0% 0% 0%  33% 67% 3.67 0.50 0% 0% 11% | 89%  3.89 0.33
L6.2ILAA  56% 44% 56%  44% 0% 0%  44%  56% 3.56 0.53 0% 0%  22% | 78% 3.78 0.44
171C  67% 33% 78%  22% 0%  22% 33% 44% 3.22 0.83 0% 0% 11% | 89%  3.89 0.33
1.72C 8% 11% | 100% 0% 0% 0%  33% 67% 3.67 0.50 0% 0% 11% | 89%  3.89 0.33
1.7.3C  67% 33% 78%  22% 0% 11% 22% 67% 3.56 0.73 0% 0% 11% | 89%  3.89 0.33
18.IMD 100% 0% 89% 11% 0% 0%  33% 67% 3.67 0.50 0% 0% 11% | 89% 3.67 1.00
1.9.1PFP  100% 0% 100% 0% 0% 0% 11% 89% 3.89 0.33 0% 0%  22% | 78% 3.78 0.44
1.9.2PFP  67% 33% | 100% 0% 0% 0%  44% 56% 3.56 0.53 0% 0% 11% | 89% 3.67 1.00
1.10.1COP  78% 22% 89% 11% 0% 0%  22% 78% 3.78 0.44 0% 0% 0% | 100% 4.00 0.00
1.10.2COP  100% 0% 100% 0% 0% 0%  22% 78% 3.78 0.44 0% 0% 11% | 89% 3.89 0.33
1.10.3COP  56% 44% 89% 11% 0% 0%  56%  44% 3.44 0.53 0% 0% 11% | 89%  3.89 0.33
111.1CDD  67% 33% 89% 11% 0% 11% 33% 56% 3.44 0.73 0% 0%  33% | 67% 3.67 0.50
1.11.2CDD  100% 0% 89% 11% 0% 0%  33% 67% 3.67 0.50 0% 0% 0% | 100% 4.00 0.00
111.3CDD  67%  33% 56%  44% 0% 0% 56%  44% 3.44 0.53 0% 0%  44% | 56% 3.56 0.53
L12.1PV  100% 0% 78% 22% 0% 0%  33% 67% 3.67 0.50 0% 0%  22% | 78% 3.78 0.44
[.13.1CIAP  100% 0% 89% 11% 0% 0% 33% 67% 3.67 0.50 0% 0% 11% | 89% 3.89 0.33
1.13.2CIAP  100% 0% 78%  22% 0% 0%  33% 67% 3.67 0.50 0% 0%  22% | 78% 3.78 0.44
1141CM  67% 33% 67%  33% 0% 0%  44%  56% 3.56 0.53 0% 11%  22% | 67% 3.56 0.73
I.15.1ET  100% 0% 89% 11% 0% 0% 11%  89% 3.89 0.33 0% 0%  44% | 56% 3.56 0.53

4. Discussion and Conclusions

The research provides a comprehensive understanding of
the impact of Applied Technology Classrooms (ATC) on Voca-
tional Education and Training (VET) in Spain, including the de-

velopment and validation of a data collection instrument tem-
plate. The study emphasises the necessity of rigorous research
to gain insight into the complex relationship between ATC and
VET, with the Delphi method employed to obtain expert judg-
ment on the design and validation of the data collection instru-
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ment. The feedback from experts was highly positive, leading
to modifications to enhance the quality and relevance of the
instrument’s second version. These results can inform policy
decision-makers and contribute to the academic discourse on
technology integration in education.

Following the implementation of expert recommendations,
the modified instrument demonstrated a significantly high sat-
isfaction level. The assessment revealed notable improvements
in areas initially receiving low scores, with substantial enhance-
ments in corresponding items (Martinez ef al., 2012). Careful
analysis of expert feedback led to necessary modifications, re-
sulting in a more relevant and higher quality instrument, ulti-
mately enhancing the research’s validity and reliability (Gutiér-
rez-Castillo et al., 2017).

Subsequently, the study will utilise this data collection tool
to gather insights from VET professionals with experience in
ATC deployment (Galicia Alarcén et al., 2017; Hidalgo Cajo &
Gisbert Cervera, 2021). This study aims to generate a significant
educational impact by providing valuable insights into the indi-
viduals running ATCs. It seeks to bridge their pedagogical per-
spective with the potential focus of upcoming teacher training.

The forthcoming findings will inform the development of a
comprehensive course proposal, if necessary, for effective ATC
utilisation and equipping VET educators with the required skills
and knowledge (Cisneros-Barahona et al., 2023; Espinosa, 2013;
Fonseca et al., 2017). Furthermore, this proposal may facilitate
the integration of ATC with other educational technologies, en-
hancing its utility for teaching and learning. Based on the research
conducted following this framework, exemplified by the works of
Sanroma-Giménez et al. (2021), Molero-Arando et al. (2002), and
Cisneros-Barahona et al. (2023), it has been established that the ap-
plication of such data collection tools and the consequent research
outcomes are expected to yield substantial advantages for the VET
community. This will, in turn, ensure the readiness of prospective
students for achievement in the era of digitalisation.

The integration of ATC in VET in Spain has significantly
transformed its educational framework, creating learning envi-

ronments that meet the labour market’'s demands (Borden-Lanza
et al., 2023; San Martin & Miranda, 2020). ATCs bridge the gap
between theoretical knowledge and practical industry experi-
ence, providing hands-on experience and practical skills appli-
cable to the workforce. These spaces foster critical thinking and
problem-solving skills and encourage student collaboration and
teamwork. This integration prepares students for the workforce
and meets labour market requests (Ministerio de Educacion y
Profesional, 2019; Gobierno de Espafia, 2021).

The study’s findings highlight the importance of digital com-
petence (DC) in today’s education and employment scenarios.
Digital skills are crucial for individuals to navigate and contribute
to a constantly evolving digital society. As a result, Applied Tech-
nology Classrooms (ATC) have been included in the VET curric-
ula to provide students with practical experience in digital tech-
nologies and progressive learning techniques, including emerging
tools such as augmented reality, virtual reality, and digital simu-
lations (Brunet Icart & Rodriguez-Soler, 2014; Cattaneo & Aprea,
2018; Schwendimann et al., 2015). This approach ensures students
gain crucial skills and practical experience, making the ATC an in-
dispensable and exchangeable platform for VET students in Spain
and other countries. Therefore, individuals who possess digital
skills are better equipped to remain competitive and relevant in
the worldwide modern labour market (Cateriano-Chavez ef al.,
2021; Lazaro Cantabrana & Gisbert Cervera, 2015; Gisbert Cervera
& Lazaro Cantabrana, 2014; OECD, 2024; Rangel Baca, 2014).

VET teachers must prioritise developing digital competence
skills to prepare students for success in the digital age. Proficient
TDC is indispensable for educators to improve the quality of ed-
ucation and better equip students for the modern world (Cabe-
ro-Almenara et al., 2020; Carvalho et al., 2019; Castro-Granados &
Artavia-Diaz, 2020; Cateriano-Chavez et al., 2021; Gisbert Cerve-
ra et al., 2016; Tejada & Pozos, 2018).

It is decisive to provide teachers with opportunities to im-
prove their digital skills and knowledge to meet the diverse
learning needs of their students. Addressing VET teachers’
self-perceived limitations regarding their digital competence

Figure 2. Analysis of Items’ Performance: average percentages and standard deviation values of importance and satisfaction. Own elaboration.
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levels is essential, as it can hinder their ability to embrace inno-
vative pedagogical approaches and fully leverage technology in
the classroom. This study emphasises the importance of examin-
ing the challenges encountered by VET teachers when integrat-
ing Digital Technology (DT) into their teaching practices through
ATC spaces. Additionally, it highlights the need for comprehen-
sive research to understand the impact of ATC on VET teachers’
Teaching Digital Competence. Investing in research to gather ac-
curate data on the effect of ATC on VET is critical for policymak-
ers to improve the quality of education. This study contributes
significantly to the existing literature by providing a detailed
account of the research process and key findings.

The study’s limitations are mainly associated with the sam-
ple size. Despite including a considerable number of experts in
the selected cohort, the response rate could have been more op-
timal, and some participants self-evaluated themselves without
possessing the required knowledge regarding the study’s pur-
pose. Although unintended, these limitations may have resulted
in data bias and compromised the findings’ credibility. There-
fore, it is imperative to acknowledge these limitations and take
appropriate measures to address them in future research studies
to ensure the validity and reliability of the results.

References

Aguilar Gonzalvez, M. C. (2015). El sistema “alternativo” de for-
macién profesional dual para el empleo en Espafia: perspec-
tivas de evolucién. Revista Internacional y Comparada de Rela-
ciones Laborales y Derecho Del Empleo, 3(4), 198-223.

Aulas ATECA. (2023). Creamos e Integramos aulas tecnoldgicas para
centros FP: La innovacion educativa con las Aulas AtecA. https://
aulasateca.com/

Bisquerra, R. (2004). Metodologia de la investigacion educativa. La
Muralla.

Borden-Lanza, Y., Lores-Gémez, B., Usart-Rodriguez, M., & Co-
lobrans-Delgado, J. (2023). Competencia digital y formacién
profesional en Espafia: analisis documental sobre su regu-
lacion, propuestas y recomendaciones. Hachetetepé. Revista
Cientifica de Educacién y Comunicacion, 26, 1-14. https://doi.
org/10.25267/Hachetetepe.2023.i26.1204

Brunet Icart, I., & Rodriguez-Soler, J. (2014). Vocational training
and innovation: Research on innovation transfer between
VET schools and enterprises. Revista de Educacion, 365, 177—
201. https://doi.org/10.4438/1988-592X-RE-2014-365-269

Brunet Icart, I., & Rodriguez Soler, J. (2016). Innovacién y forma-
cién profesional: relaciones entre sistemas, politicas y acto-
res. Barataria. Revista Castellano-Manchega de Ciencias Sociales,
14, 131-144. https://doi.org/10.20932/barataria.v0i14.107

Burguet Lago, 1., & Burguet Lago, N. (2020). Empleo del excel
para el procesamiento de los criterios de expertos mediante
el método de evaluacion de comparacion por pares. 3C TIC:
Cuadernos de Desarrollo Aplicados a Las TIC, 9(4), 17-43. https://
doi.org/10.17993/3ctic.2020.94.17-43

Cabero Almenara, J. (2013). Formacion del profesorado universi-
tario en TIC. Aplicacién del método Delphi para la seleccion
de los contenidos formativos. Educacién XX1, 17(1), 111-131.
https://doi.org/10.5944/educxx1.17.1.10707

Cabero Almenara, J., & Barroso Osuna, J. (2013). La utilizacién
del juicio de experto para la evaluacién de TIC: el Coeficiente
de competencia experta. Bordon. Revista de Pedagogia, 65(2),
25-38. https://doi.org/10.13042/brp.2013.65202

Cabero-Almenara, J., Barroso-Osuna, J., Palacio-Rodriguez, A., &
Llorente-Cejudo, C. (2021). Evaluaciéon de t-MOOC universi-
tario sobre competencias digitales docentes mediante juicio de
expertos segtin el Marco DigCompEdu. Revista de Educacion a
Distancia (RED), 21(67), art.2. https://doi.org/10.6018/red.476891

Cabero-Almenara, J., Barroso-Osuna, ]., Rodriguez-Gallego, M.,
& Palacios-Rodriguez, A. (2020). La Competencia Digital Do-
cente. El caso de las universidades andaluzas. Aula Abierta,
49(4), 363-372. https://doi.org/10.17811/rifie.49.4.2020.363-372

Cabero Almenara, J., & Moro, A. I. (2014). Empleo del método
Delphi y su empleo en la investigacion en comunicacién y
educacion. EDUTEC. Revista Electrénica de Tecnologia Educa-
tiva, 48, a272.

Casal Otero, L., Barreira Cerqueiras, E. M., Marifo Fernandez, R.,
& Garcia Antelo, B. (2021). Competencia Digital Docente del
profesorado de FP de Galicia. Pixel-Bit, Revista de Medios y Edu-
cacién, 61, 165-196. https://doi.org/10.12795/pixelbit.87192

Casal Otero, L., Marifio Fernandez, R., Barreira Cerqueiras, E.
M., & Fernandez de la Iglesia, J. del C. (2022). La competen-
cia digital de los futuros docentes de formacion profesional:
usos y actitudes que determinaran sus practicas de ensefian-
za. Revista Interuniversitaria de Investigacion en Tecnologia Edu-
cativa, 12, 113-126. https://doi.org/10.6018/riite.522191

Castro-Granados, A., & Artavia-Diaz, K. Y. (2020). Competencias
digitales docentes: un acercamiento inicial. Revista Electroni-
ca Calidad en la Educacién Superior, 11(1), 47-80. https://doi.
org/10.22458/caes.v11i1.2932

Cateriano-Chavez, T. J., Rodriguez-Rios, M. L., Patifio-Abrego,
E. L., Araujo-Castillo, R. L., & Villalba-Condori, K. O. (2021).
Digital skills, methodology and evaluation in teacher train-
ers. Campus Virtuales, 10(1), 153-162.

Cattaneo, A. A. P., & Aprea, C. (2018). Visual Technologies to Bridge
the Gap Between School and Workplace in Vocational Educa-
tion. In D. Ifenthaler (Ed.), Digital Workplace Learning (pp. 251-
270). Springer. https://doi.org/10.1007/978-3-319-46215-8 14

Cisneros-Barahona, A., Molias, L. M., Erazo, Ni. S., Granizo, C.
M., & Cruz Fernandez, G. de la (2023). Data availability. Mul-
tivariate data analysis. Validation of an instrument for the
evaluation of teaching digital competence. ZENODO. https://
doi.org/10.5281/zenodo.8005514

Cohen, L. Manion, L., & Morrison, K. (2018). Research
Methods in  Education (Vol. 8). Routledge. https://doi.
org/10.4324/9781315456539

Commission, E., Centre, J. R., Redecker, C., & Punie, Y. (2017).
European framework for the digital competence of educators: Dig-
CompEdu. https://doi.org/doi/10.2760/159770

Consejeria de Educacion Cultura y Deporte. (2021). Orden 115/2021,
de 20 de julio, de la Consejeria de Educacién, Cultura y Depor-
tes, por la que se crean aulas de tecnologia aplicada en determi-
nados centros de titularidad publica de Castilla-La Mancha, que
imparten ensefianzas de Formacién Profesional y se determina
la puesta en marcha y funcionamiento de las mismas. Diario Ofi-
cial de Castilla La Mancha, 141, de 26 de julio de 2021.

Volumen 54 niimero 2, abril-junio, 2025 / pags. 219-228


https://aulasateca.com/
https://aulasateca.com/
https://doi.org/10.25267/Hachetetepe.2023.i26.1204
https://doi.org/10.25267/Hachetetepe.2023.i26.1204
https://doi.org/10.4438/1988-592X-RE-2014-365-269
https://doi.org/10.20932/barataria.v0i14.107
https://doi.org/10.17993/3ctic.2020.94.17-43
https://doi.org/10.17993/3ctic.2020.94.17-43
https://doi.org/10.5944/educxx1.17.1.10707
https://doi.org/10.13042/brp.2013.65202
https://doi.org/10.6018/red.476891
https://doi.org/10.17811/rifie.49.4.2020.363-372
https://doi.org/10.12795/pixelbit.87192
https://doi.org/10.6018/riite.522191
https://doi.org/10.22458/caes.v11i1.2932
https://doi.org/10.22458/caes.v11i1.2932
https://doi.org/10.1007/978-3-319-46215-8_14
https://doi.org/10.5281/zenodo.8005514
https://doi.org/10.5281/zenodo.8005514
https://doi.org/10.4324/9781315456539
https://doi.org/10.4324/9781315456539
https://doi.org/doi/10.2760/159770

Yonathan Humberto Borden,Beatriz Lores-Gomez y Mireia Usart Rodriguez 227

Departament D'Educacié Generalitat de Catalunya (2021). Re-
solucid per la qual s’obre convocatoria per a la seleccid d’instituts
dependents del Departament d’Educacié per a la conversio d'aules
en espais de tecnologia aplicada i desenvolupar accions d'impuls a
I'FP en I'ambit de la formacid professional del sistema educatiu, per
al curs 2020-2021 i el primer trimestre del curs 2021-2022. Depar-
tament D"Educaci6é Generalitat de Catalunya.

Direccién General de Formacion Profesional. (2022). Instruccio-
nes justificacion econémica Aulas ATECA 2022. https://www.
educa.jccm.es/es/fpclm/innovacion-formacion-profesional/
aulas-tecnologia-aplicada

Escobar-Pérez, J., & Cuervo-Martinez, A. (2008). Validez de con-
tenido y juicio de expertos: Una aproximacién a su utiliza-
cion. Avances en Medicion, 6, 27-36.

Espinosa, A. M. (2013). Individualized learning and coopera-
tive work through Information and Communication Tech-
nologies in Education (ICTE). Development of professional
competences in the 2nd course of the primary school teachers
degree. Historia y Comunicacion Social, 18, 765-780. https://doi.
org/10.5209/rev-HICS.2013.v18.44364

Esteve-Mon, F. M., Gisbert-Cervera, M., & Lazaro-Cantabrana,
J. L. (2016). La competencia digital de los futuros docentes:
(Como se ven los actuales estudiantes de educacion? Perspecti-
va Educacional, 55(2), 38-54. https://doi.org/10.4151/07189729-
Vol.55-Iss.2-Art.412

Fonseca, D., Canaleta, X., & Climent, A. (2017). Usability and sat-
isfaction assessment of vocational training students in terms
of their initial motivation: Mobile comerce course using SCC
methodology. In Iberian Conference on Information Systems
and Technologies, CISTI. IEEE Computer Society. https://doi.
org/10.23919/CISTI.2017.7975915

Galicia Alarcon, L. A., Balderrama Trapaga, J. A., & Edel Navarro,
R. (2017). Content validity by experts judgment: Proposal for
a virtual tool. Apertura, 9(2), 42-53. https://doi.org/10.32870/
Ap.vIn2.993

Garcia, L., & Fernandez, S. (2008). Procedimiento de aplicacion
del trabajo creativo en grupo de expertos. Ingenieria Energéti-
ca, XXIX(2), 46-50.

Gibson, C. B. (2017). Elaboracién, generalizacion, triangulacion e
interpretacion: cdmo mejorar el valor de la investigacion con
métodos mixtos. Métodos de investigacién organizacional, 20(2),
193-223. https://doi.org/10.1177/1094428116639133

Gisbert Cervera, M. G., Gonzalez Martinez, J., & Estévez Mon,
F. M. (2016). Competencia digital y competencia digital do-
cente: una panoramica sobre el estado de la cuestion. Revis-
ta Interuniversitaria de Investigacion en Tecnologia Educativa, 0,
74-83. https://doi.org/10.6018/riite2016/257631

Gisbert Cervera, M. G., & Lazaro Cantabrana, J. L. (2014). Pro-
fessional development in teacher digital competence and im-
proving school quality from the teachers” perspective: a case
study. Journal of New Approaches in Educational Research, 4(2),
115-122. https://doi.org/10.7821/naer.2015.7.123

Gobierno de Espana. (2021). Plan de Recuperacion, Transformacién
y Resiliencia: COMPONENTE 20 Plan estratégico de impulso de
la Formacion Profesional. https://www.lamoncloa.gob.es/te-
mas/fondos-recuperacion/Documents/05052021-Componen-
te20.pdf

Guimaraes Carvalho, I. S., Tejada, J., & Pozos Pérez, K. V. (2019).
Formacién docente para la educaciéon a distancia: la cons-
truccion de las competencias docentes digitales. Série-Estu-
dos - Periddico Do Programa de Pés-Graduagdo em Educagio Da
UCDB, 24(51), 69-87. https://doi.org/10.20435/serie-estudos.
v24i51.1296

Gutiérrez-Castillo, J. J., Cabero-Almenara, J., & Estrada-Vidal, L.
I. (2017). Design and validation of an instrument for evalua-
tion of digital competence of University student | Disefio y
validacion de un instrumento de evaluacién de la competen-
cia digital del estudiante universitario. Espacios, 38(10), 16-37.

Hidalgo Cajo, B. G., & Gisbert Cervera, M. (2021). Disefio y va-
lidacion de un instrumento para evaluar la adopcién de la
tecnologia digital en el profesorado universitario. Campus
Virtuales, 10(2), 51-67.

Hutton, B., Catala-Lopez, F., & Moher, D. (2016). La extension
de la declaracion PRISMA para revisiones sistematicas que
incorporan metaanalisis en red: PRISMA-NMA. Medici-
na Clinica, 147(6), 262-266. https://doi.org/10.1016/j.med-
cli.2016.02.025

Igartua Miré, M. T. (2017). La formacion dual en el sistema edu-
cativo: balance y propuestas de mejora. Temas Laborales, 137,
91-125.

INTEEF. (2017). Marco Comiin de Competencia Digital Docente 2017.
http://aprende.educalab.es

Jalil, M. (2018). Industria 4.0, competencia digital y el nuevo
Sistema de Formacion Profesional para el empleo. Revista
Internacional y Comparada de Relaciones Laborales y Derecho del
Empleo, 6(1), 161-194.

Larraz, V. (2013). La competencia digital a la Universitat [Tesis Doc-
toral]. Universitat d’Andorra.

Lazaro Cantabrana, J. L., & Gisbert Cervera, M. (2015). El de-
sarrollo de la competencia digital docente a partir de una
experiencia piloto de formacién en alternancia en el Grado
de Educacién. Educar, 51(2), 321-348. https://doi.org/10.5565/
rev/educar.725

Lazaro-Cantabrana, J. L., Usart-Rodriguez, M., & Gisbert-Cerve-
ra, M. (2019). Assessing Teacher Digital Competence: the Con-
struction of an Instrument for Measuring the Knowledge of
Pre-Service Teachers. Journal of New Approaches in Educational
Research, 8(1), 73-78. https://doi.org/10.7821/naer.2019.1.370

Loépez-Belmonte, J., Moreno-Guerrero, A. J., Pozo-Sanchez, S., &
Lopez-Nufiez, J. A. (2020). Efecto de la competencia digital
docente en el uso del blended learning en formacién profe-
sional. Investigacion Bibliotecoldégica: Archivonomia, Biblioteco-
logia e Informacién, 34(83), 187-205. https://doi.org/10.22201/
iibi.24488321xe.2020.83.58147

Lopez-Goémez, E. (2017). E1 Método Delphi en la Investigacion
Actual en Educacién: Una Revision Tedrica y Metodoldgi-
ca. Educacién XX1, 21(1), 17-40. https://doi.org/10.5944/edu-
cxx1.20169

Martinez, V. G., Zadiga, S. P. A, Sala, A. G., & Meléndez, A. M.
(2012). Using the delphi method as a strategy for the asses-
ment of quality indicators in distance education programs.
Revista Electrénica Calidad en la Educacién Superior, 3(1), 200—
222. https://doi.org/10.22458/caes.v3il.439

Volumen 54 niimero 2, abril-junio, 2025 / pags. 219-228


https://www.educa.jccm.es/es/fpclm/innovacion-formacion-profesional/aulas-tecnologia-aplicada
https://www.educa.jccm.es/es/fpclm/innovacion-formacion-profesional/aulas-tecnologia-aplicada
https://www.educa.jccm.es/es/fpclm/innovacion-formacion-profesional/aulas-tecnologia-aplicada
https://doi.org/10.5209/rev-HICS.2013.v18.44364
https://doi.org/10.5209/rev-HICS.2013.v18.44364
https://doi.org/10.4151/07189729-Vol.55-Iss.2-Art.412
https://doi.org/10.4151/07189729-Vol.55-Iss.2-Art.412
https://doi.org/10.23919/CISTI.2017.7975915
https://doi.org/10.23919/CISTI.2017.7975915
https://doi.org/10.32870/Ap.v9n2.993
https://doi.org/10.32870/Ap.v9n2.993
https://doi.org/10.1177/1094428116639133
https://doi.org/10.6018/riite2016/257631
https://doi.org/10.7821/naer.2015.7.123
https://www.lamoncloa.gob.es/temas/fondos-recuperacion/Documents/05052021-Componente20.pdf
https://www.lamoncloa.gob.es/temas/fondos-recuperacion/Documents/05052021-Componente20.pdf
https://www.lamoncloa.gob.es/temas/fondos-recuperacion/Documents/05052021-Componente20.pdf
https://doi.org/10.20435/serie-estudos.v24i51.1296
https://doi.org/10.20435/serie-estudos.v24i51.1296
https://doi.org/10.1016/j.medcli.2016.02.025
https://doi.org/10.1016/j.medcli.2016.02.025
http://aprende.educalab.es
https://doi.org/10.5565/rev/educar.725
https://doi.org/10.5565/rev/educar.725
https://doi.org/10.7821/naer.2019.1.370
https://doi.org/10.22201/iibi.24488321xe.2020.83.58147
https://doi.org/10.22201/iibi.24488321xe.2020.83.58147
https://doi.org/10.5944/educxx1.20169
https://doi.org/10.5944/educxx1.20169
https://doi.org/10.22458/caes.v3i1.439

228 Yonathan Humberto Borden,Beatriz Lores-Gomez y Mireia Usart Rodriguez

Mercader, C., & Gairin Sallan, J. (2017). ;Cémo utiliza el
profesorado universitario las tecnologias digitales en sus
aulas? REDU. Revista de Docencia Universitaria, 15(2), 257-274.
https://doi.org/10.4995/redu.2017.7635

Ministerio de Educacién y Formacién Profesional. (2020). Plan de
Modernizacion de la Formacion Profesional: Plan para la Formacién
Profesional, el Crecimiento Econdmico y Social y la Empleabilidad,
Formando profesionales para el futuro. https://www.todofp.es/
dam/jcr:5d43ab06-7cdf-4db6-a95¢c-b97b4alelb74/220720-
plan-modernizacion-fp.pdf

Ministerio de Educacién y Formacién Profesional. (2019). Primer
Plan Estratégico para la Formacién Profesional del Sistema Edu-
cativo.  https://www.todofp.es/dam/jcr:163978c0-a214-471e-
868d-82862b5a3aa3/plan-estrategico--enero-2020.pdf

Mira, J. E. B., Padrén, A. L., & Andrés, S. M. (2010). Validacion
mediante método Delphi de un cuestionario para conocer las
experiencias e interés hacia las actividades acuaticas con es-
pecial atencién al windsurf. Agora, 12(1), 75-96.

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Pre-
ferred reporting items for systematic reviews and meta-anal-
yses: the PRISMA statement. BM]J, 339, b2535. https://doi.
org/10.1136/bmj.b2535

Molero-Aranda, T., Lazaro-Cantabrana, J. L., & Gisbert-Cervera,
M. (2022). A Technological Solution for People with Intellec-
tual Disabilities in Emergency Situations. REICE. Revista Ibe-
roamericana Sobre Calidad, Eficacia y Cambio en Educacion, 20(2),
65-83. https://doi.org/10.15366/reice2022.20.2.004

Montero-Izquierdo, A. I, Jeong, J. S., & Gonzalez-Gémez, D.
(2024). A future classroom lab with active and gamified
STEAM proposal for mathematics and science disciplines:
Analyzing the effects on pre-service teacher’s affective do-
main. Heliyon, 10(16), e35911. https://doi.org/10.1016/j.heli-
yon.2024.e3591

Morales, M. ]., Rivoir, A., Lazaro-Cantabrana, J. L., & Gisbert-Cer-
vera, M. (2020). How does the digital teaching competence
matter? An analysis of initial teacher training programs in
Uruguay. Innoeduca-International Journal of Technology and Ed-
ucational Innovation, 6(2), 128-140. https://doi.org/10.24310/
innoeduca.2020.v6i2.5601

OECD. (2024). PISA Vocational Education and Training (VET).
OECD. https://doi.org/10.1787/b0d5aaf9-en

Paris, G., Tejada, J., & Coiduras, J. (2018). Profiles and compe-
tences of professionals of continuing vocational education
and training: Delphi study in Spanish Context. Bordon-Re-
vista de Pedagogia, 70(1), 89-108. https://doi.org/10.13042/Bor-
don.2018.52351

Powell, C. (2003). The Delphi technique: myths and realities.
Journal of Advanced Nursing, 41(4), 376-382. https://doi.
org/10.1046/j.1365-2648.2003.02537.x

Rangel Baca, A. (2014). Competencias docentes digitales: pro-
puesta de un perfil. Pixel-Bit, Revista de Medios y Educacion,
46, 235-248. https://doi.org/10.12795/pixelbit.2015.i46.15

Ros-Garrido, A. (2021). Planning concepts in vocational training
programs: The importance of professional experience. EDU-
CAR, 57(1), 65-80. https://doi.org/10.5565/rev/educar.1187

Rueda Sanchez, M. P., Armas, W. ]., & Sigala-Paparella, S.-P.
(2023). Analisis cualitativo por categorias a priori: reduccion

de datos para estudios gerenciales. Ciencia y Sociedad, 48(2),
83-96. https://doi.org/10.22206/cys.2023.v48i2.pp83-96

San Martin, S., & Miranda, J. (2020). Aula AtecA. Aulas Tecnold-
gicas: Visién de la Empresa. https://www.todofp.es/dam/jcr:3a-
3babac-b727-4ab9-95£5-11e4cb16855a/aulas-tecnologicas-ate-
ca-empresas.pdf

Sanchez-Prieto, J., Trujillo-Torres, J. M., Gémez-Garcia, M., &
Gomez-Garcia, G. (2021). Incident Factors in the Sustainable
Development of Digital Teaching Competence in Dual Voca-
tional Education and Training Teachers. European Journal of
Investigation in Health, Psychology and Education, 11(3), 758—
769. https://doi.org/10.3390/ejihpe11030054

Sanroma-Giménez, M., Lazaro Cantabrana, J. L., Usart Rodriguez,
M., & Gisbert-Cervera, M. (2021). Design and Validation of an
Assessment Tool for Educational Mobile Applications Used
with Autistic Learners. Journal of New Approaches in Education-
al Research, 10(1), 101. https://doi.org/10.7821/naer.2021.1.574

Sariol, E. M., Ramos, N. T., del Campo, N. S, Laza, O. U., & Iras-
bel, M. R. (2018). Identificacién de las competencias especifi-
cas de los profesionales de enfermeria en la atencién al neo-
nato en estado grave. MEDISAN, 22(2), 181-191.

Schwendimann, B. A., Cattaneo, A. A. P., Dehler Zufferey, ]J.,
Gurtner, J.L., Bétrancourt, M., & Dillenbourg, P. (2015). The
‘Erfahrraum’: a pedagogical model for designing educational
technologies in dual vocational systems. Journal of Vocational
Education & Training, 67(3), 367-396. https://doi.org/10.1080/1
3636820.2015.1061041

Sudrez Guerrero, C., Ros Garrido, A., & Lizandra, J. (2021). Apro-
ximacion a la competencia digital docente en la formacion
profesional. Revista de Educacion a Distancia (RED), 21(67), art.
7. https://doi.org/10.6018/red.431821

Tejada, J., & Pozos, K. (2018). Nuevos Escenarios y Competencias
Digitales Docentes: hacia la Profesionalizacion Docente con
Tic. Profesorado, Revista de Curriculum y Formacién Del Profe-
sorado, 22(1), 25-51. hittps://doi.org/10.30827/profesorado.
v22i1.9917

Urratia, G., & Bonfill, X. (2010). Declaracién PRISMA: una pro-
puesta para mejorar la publicacién de revisiones sistematicas
y metaanalisis. Medicina Clinica, 135(11), 507-511. https://doi.
org/10.1016/j.medcli.2010.01.015

Usart Rodriguez, M., Lazaro Cantabrana, J. L., & Gisbert-Cerve-
ra, M. (2020). Validation of a tool for self-evaluating teacher
digital competence. Educaciéon XX1, 24(1), 353-373. https://
doi.org/10.5944/educxx1.27080

Vargas, G. (2019). Competencias digitales y su integracién con
herramientas tecnoldgicas en educacion superior. Revista
Cuadernos, 60(1), 88-94.

Verda-Pina, M., Lazaro-Cantabrana, J. L., Grimalt-Alvaro, C., &
Usart, M. (2023). El concepto de competencia digital docente:
revision de la literatura. Revista Electronica de Investigacion Edu-
cativa, 25, 1-13. https://doi.org/10.24320/redie.2023.25.e11.4586

Vives Varela, T., & Hamui Sutton, L. (2021). Coding and categori-
zation in grounded theory a method for qualitative data anal-
ysis. Investigacion en Educacion Médica, 10(40), 97-104. https://
doi.org/10.22201/fm.20075057e.2021.40.21367

Volumen 54 niimero 2, abril-junio, 2025 / pags. 219-228


https://doi.org/10.4995/redu.2017.7635
https://www.todofp.es/dam/jcr:5d43ab06-7cdf-4db6-a95c-b97b4a0e1b74/220720-plan-modernizacion-fp.pdf
https://www.todofp.es/dam/jcr:5d43ab06-7cdf-4db6-a95c-b97b4a0e1b74/220720-plan-modernizacion-fp.pdf
https://www.todofp.es/dam/jcr:5d43ab06-7cdf-4db6-a95c-b97b4a0e1b74/220720-plan-modernizacion-fp.pdf
https://www.todofp.es/dam/jcr:163978c0-a214-471e-868d-82862b5a3aa3/plan-estrategico--enero-2020.pdf
https://www.todofp.es/dam/jcr:163978c0-a214-471e-868d-82862b5a3aa3/plan-estrategico--enero-2020.pdf
https://doi.org/10.1136/bmj.b2535
https://doi.org/10.1136/bmj.b2535
https://doi.org/10.15366/reice2022.20.2.004
https://doi.org/10.1016/j.heliyon.2024.e3591
https://doi.org/10.1016/j.heliyon.2024.e3591
https://doi.org/10.24310/innoeduca.2020.v6i2.5601
https://doi.org/10.24310/innoeduca.2020.v6i2.5601
https://doi.org/10.1787/b0d5aaf9-en
https://doi.org/10.13042/Bordon.2018.52351
https://doi.org/10.13042/Bordon.2018.52351
https://doi.org/10.1046/j.1365-2648.2003.02537.x
https://doi.org/10.1046/j.1365-2648.2003.02537.x
https://doi.org/10.12795/pixelbit.2015.i46.15
https://doi.org/10.5565/rev/educar.1187
https://doi.org/10.22206/cys.2023.v48i2.pp83-96
https://www.todofp.es/dam/jcr:3a3ba5ac-b727-4ab9-95f5-11e4cb16855a/aulas-tecnologicas-ateca-empresas.pdf
https://www.todofp.es/dam/jcr:3a3ba5ac-b727-4ab9-95f5-11e4cb16855a/aulas-tecnologicas-ateca-empresas.pdf
https://www.todofp.es/dam/jcr:3a3ba5ac-b727-4ab9-95f5-11e4cb16855a/aulas-tecnologicas-ateca-empresas.pdf
https://doi.org/10.3390/ejihpe11030054
https://doi.org/10.7821/naer.2021.1.574
https://doi.org/10.1080/13636820.2015.1061041
https://doi.org/10.1080/13636820.2015.1061041
https://doi.org/10.6018/red.431821
https://doi.org/10.30827/profesorado.v22i1.9917
https://doi.org/10.30827/profesorado.v22i1.9917
https://doi.org/10.1016/j.medcli.2010.01.015
https://doi.org/10.1016/j.medcli.2010.01.015
https://doi.org/10.5944/educxx1.27080
https://doi.org/10.5944/educxx1.27080
https://doi.org/10.24320/redie.2023.25.e11.4586
https://doi.org/10.22201/fm.20075057e.2021.40.21367
https://doi.org/10.22201/fm.20075057e.2021.40.21367

