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Abstract

The development of digital society has led to the incorporation of a series of technological tools, some
of which are classed as emerging tools, into classroom dynamics to bring education closer to the daily
lived reality of the students. This paper presents the data collection tool developed as part of the ERDF
project entitled “Design of achievement indicators for digital competency mediated by emerging
technologies among secondary school students” (1380801 -R), which aims to find out teachers’
perceptions about the value of video games as a resource to support student learning.
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1. INTRODUCTION

The advancement of Information and Communication Technologies (ICT) in today’s society is
undeniable. This has led to the introduction of emerging technologies within education with the aim of
improving the educational process for students (Durrall et al., 2012). These technologies can be defined
as those that “cause radical change in business, industry or society” (Halaweh, 2013, p. 2). They can
also be understood as the tools or processes of innovation that are used in various educational settings
to achieve different purposes related to education (Velestsianos, 2010).

In this sense, these technologies mark trends in society and represent a challenge and an innovation in
the field of education, causing great impact. This type of technology encompasses Gamification. The
Horizon Report of 2011 (Durrall et al., 2012) indicated that gamification processes would have a strong
presence in classrooms within five years. Ten years later, the predictions made in this report have been
borne out, and gamification is becoming more and more important, as the publications show, both in
terms of research and educational innovation (Ahmad et al., 2015; Al-jifri & Elyas, 2017; Arufe-
Giraldez, 2019; Bossolasco et al., 2015; Lopez & Rodriguez, 2016; Marin-Diaz et al., 2019).

These innovations in pedagogical and methodological processes are changing the way we access
knowledge and how it is presented in the classroom, which requires, as established by Sein-Echaluce et
al. (2017), the use of innovative or transformative methodologies that facilitate the improvement of
learning outcomes among students. Within compulsory secondary education, when students are aged 12
to 16, Herrada and Bafios (2018) establish the urgent need to apply fresh new strategies, on account of
the age of these students, conditioned by their consideration of reality and the development of their own
identity (Husillos, 2017; Meeus, 2016). This is our starting point when working with adolescent
students, and teachers must modify their planned actions to make sure that students are learning
efficiently, by approaching different areas of knowledge in a cross-cutting and dynamic way (Landoy
et al. 2019). The baseline level of competence must be taken into account to adapt to the required
learning paces and styles (Espinar and Moya, 2019). Students’ self-image must be stimulated and
promoted along with their capacity (Boyadzhieva, 2016; Luna, 2015), working to develop their
reflection and critical thinking skills (Suarez-Valenzuela & Suarez-Riveiro, 2019), underscoring the
usefulness of what they are learning through student engagement, experimentation, and motivation
(Boekaerts, 2010), and using technologies as cross-cutting tools in the curricula (Ramirez et al. 2016).

All these considerations create a working scenario where the integration of emerging technologies
shapes the educational proposal of teachers, adopting the use of active methodologies (Bano et al.,
2018). Within this wide range of possibilities, game-based learning is a method that is playful, engaging,
and motivational (Montero, 2017), which includes the use of digital games or video games as a didactic
resource and pedagogical practice (Acosta-Cipagauta and Bernal-Gomez, 2019). Gamification is
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introduced within this category of active methodologies as an emerging technology that, through the use
of game elements, is applied to non-gaming contexts (Dias, 2017), such as education. However, as
determined by Kapp (2012), the use of this method requires a number of skills and prior planning by
teachers for it to acquire educational potential.

This educational potential is characterised by the development of creativity (Frossard et al., 2015), the
capacity to solve problems (Hakak, et al., 2019), mental processes of reflection and motivation (Ruiz-
Ariza et al., 2018), the implementation of social skills (Cejudo et al., 2019) and work on different
emotional aspects (Cabello et al., 2019).

In addition to this, the benefits of using this resource must be addressed from a didactic perspective at
this stage of education. Specifically, the research carried out by Acquah and Katz (2020) shows the
positive impact of using video games on learning and communicative interaction in a second language
(English). Serna-Rodrigo (2020) concluded that the use of certain video games facilitates the learning
of Spanish language and literature. Marin (2016) states that this way of working in the classroom
facilitates the inclusion of all students in the classroom and allows for the inclusion of cross-cutting
content or content related to a values-based education and effective equality between men and women
(Hosein, 2019; Navarro-Pérez et al., 2019).

In light of the existing research, educational legislation itself, specifically Decree 111//2016, of 14 June,
which establishes the organisation and curriculum of compulsory secondary education in Andalusia,
places a firm emphasis on using active methodologies to contextualise the education process, presenting
contents in an interrelated way and promoting project-based learning, facilitating student engagement,
experimentation, and motivation, which makes learning more functional and increases the possibilities
of transferring that learning. In turn, the new Royal Decree 217/2022, of 29 March, which regulates and
establishes minimum teaching content for compulsory secondary education, explores this issue in
greater depth, underlining “the need to foster competence-based, independent, meaningful, and
reflective learning in all subjects” (p. 41571). Along these lines, this Royal Decree points out the need
to address digital competence, understood as “that which implies the creative, critical, and safe use of
information and communication technologies in order to achieve the objectives related to work,
employability, learning, use of free time, inclusion, and participation in society” (Order ECD/65/2015,
p. 6995).

This competence is split into five elements: information, communication, content creation, safety, and
problem solving, all of which can be approached through educational gamification, as Hurwitz and
Schmitt (2020) argue.

In this same vein, the Organisation for Economic Co-operation and Development (OECD, 2019) stresses
the obligation to address the promotion of digital skills for the future of societies, stating that these skills,
in education, should be projected through experiences that include emerging technologies.

We cannot forget, however, that the development of any competence occurs through the design of cross-
cutting subjects and activities. This paper focuses on the core subjects of Spanish Language and
Literature, Mathematics, and Foreign Language Learning, present throughout secondary education,
since these make a significant contribution to the acquisition of the basic elements of culture, preparation
for academic transition and employment, and training for life in society as citizens. The subject of
Spanish Language and Literature contributes to the development of digital competence by addressing
the aspects of information, communication, and safety. Mathematics, in the way it is approached in the
first few years, and later in its academic or applied options, provides elements for the development of
problem solving and content creation, which are typical of this competence. Foreign language learning
promotes this competence by developing tasks that involve information, communication, and security.
These subjects can be addressed more effectively and efficiently through active methodologies
involving the use of emerging technologies for the development of digital competence, which requires
its own model of evaluation that is consistent with and adapted to the social demands of the 21st century.

For all these reasons, the paper presented here is part of the European ERDF project entitled “Design of
achievement indicators for digital competence mediated by emerging technologies among secondary
school students” (1380801-R), showing the process followed to construct and validate, by means of a
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panel of experts, a data collection instrument that aims to find out the perceptions of teachers about the
value of video games as a resource to support student learning.

2. MATERIALS AND METHODS

This work has followed a descriptive and correlational non-experimental research design. We chose a
questionnaire to gather basic information about the project's pursued outcomes.

We created an ad hoc questionnaire because the existing scientific literature does not provide a tool that
is suitable for our research goals. We followed the steps described below to ensure the correct
development of the questionnaire:

- Step 1. Provisional questionnaire. A draft questionnaire was designed on the basis of the problem
formulated and the objectives pursued. A Likert-type scale was used, composed of a set of items
presented in the form of statements or judgements to which the target participants had to react.

- Step 2. Validation of the questionnaire. To guarantee the scientific soundness of this instrument, a
validation process was conducted using a panel of experts to validate the contents of the tool through a
table of specifications, asking the experts to rate the pertinence and clarity of the items included. The
aim of this process was manifold: to corroborate the pertinence of the answers given by the teachers, to
show their level of understanding of the terminology presented in the questionnaire, and to observe any
difficulties encountered when applying the questionnaire, as well as the duration of the questionnaire.

This tool originally included a total of 38 items, distributed into three analytical dimensions:
identification details, video game usage, and use of video games in the secondary education classroom.
Answers were given on a five-point scale, where 1 means strongly disagree and 5 means strongly agree.

3. RESULTS

Having constructed the first draft of the instrument, it then had to be validated. Validity is understood
to be “the degree to which the measure accurately reflects the trait, characteristic or dimension it sets
out to measure” (Del Rincon et al., 1995, p. 74). In short, validity refers to what the test measures and
this can be of various types depending on the objective pursued. In this case, content validity was applied
since, as Pérez Juste notes (1986, p. 227), it “determines the degree to which each of the persons who
carry out the same test possesses the trait defined by it, which implies the possession of a theoretical
rather than empirical dimension”. The procedure used was an expert panel (Ruiz, 2008). Rather than
being expressed in a quantitative way by means of an index or coefficient, it is estimated through the
generally subjective or intersubjective judgement of experts in the subject at hand.

This technique seeks to obtain the opinion of people whose training or career path reflect their capacity
to issue critical evidence and evaluations on the relevant subject (Escobar and Cuervo, 2008), which
provides validity to the content by seeking rational consensus.

Identifying and selecting panel members is a crucial element in the application of this technique. Skjong
and Wentworth (2000) suggest that the following should be taken into account: experience in making
judgements and decisions based on the available evidence; their reputation in the community; their
willingness and motivation to participate; as well as their impartiality, their ability to adapt, and their
self-confidence. Hora (2009) points to other factors such as the research carried out on the topic, citations
of their work and publications of impact, and recognition by bodies or institutions, as criteria to take
into account when choosing experts.

The panel comprised 12 experts from higher education institutions (75%), secondary schools (16.66%)
and teacher training centres (8.33%). 66.7% are men and 33.4% are women. The majority (83.34%) are
from Spain (Cordoba, Malaga, Huelva, Salamanca and Bilbao), with 16.66% from schools in Latin
America (Mexico and the Dominican Republic).
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In order to identify more effectively the expertise of these people in the subject at hand, we estimated
the Expert Competence Coefficient (K), an index that estimates the experts’ own perceived level of
knowledge on the subject analysed (Kc), as well as the sources that enable them to argue their decision
(Ka) (Cabero and Llorente, 2013). The data provided by Table 1 show high values (>.8) for 7 of the 12
participants (58.3%), with intermediate values (>.6) for the rest (41.7%) indicating a high level of
expertise. This endorses their presence on this panel and the usefulness of their contributions in
constructing the instrument used in this research.

Expert | Kec | Ka | K | Assessment
1 90 1 |1 High
2 001 1.9 High
3 801 9 1.9 High
4 60 1 | .8 High
5 J51 .7 | 7] Medium
6 501 1.9 High
7 90 1 |1 High
8 40| .8 | .6 | Medium
9 80| .6 | .7 | Medium
10 511 1.9 High
11 60| .6 | .6 Medium
12 60| .6 | 6| Medium

Table 1. Expert competence coefficient of the panel members.

Source: Authors’ own.

Taking as a reference the studies of Skjong and Wentworth (2000) and Escobar and Cuervo (2008), the
analytical process involved sending an e-mail invite to the group to take part in this stage of the research.
The procedure involved assessing each of the 31 items, assigning a numerical score between 1 and 5
(where 1 is the lowest score and 5 is the highest), depending on their pertinence (correspondence
between the content of the item and the dimension for which it is being used) and their clarity (degree
to which the item is precisely worded, facilitating its understanding by the survey participants). In
addition, in a section entitled “Comments/Alternative Wording” associated with each of the three
dimensions to be assessed, the experts were able to offer their own input and suggestions in this regard
and to propose alternative ways of formulating or wording items which they considered inappropriate
because of their lack of clarity or pertinence (see annex 1).

Having estimated the central tendency and dispersion statistics for each of the two valuation units (see
Table 2), the results yielded values greater than 4.08 for the pertinence of all the items, and greater than
4.25 for their clarity. To obtain values that can be statistically contrasted based on the expert opinion of
the panel members, Aiken’s V coefficient was obtained for each item. The formula devised by Penfield
and Giacobbi (2004) has been used to calculate this, which makes decisions based on a confidence
interval determined by the research team (n.s.=.05, Rodriguez's criterion, 2015) and allows us to exclude
items whose coefficient is less than V=.50 (Cicchetti's criterion, 1994). The results show that all the
values referring to pertinence are greater than .73 and in the case of clarity they are all above .81,
showing that the test offers sufficient validity for implementation.
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Items evaluated

Pertinence Clarity

Mean SD

V Mean SD V

Do you regularly play video games in your free time?

4.42 1.240.85 4.83 0.577.96

If so, please indicate when you play video games.

4.08 1.564.77 4.83 0.389.96

Please indicate how many hours a week you spend playing video games.

4.33 1.231.83 4.58 1.165.89

What devices do you use to play games?

4.42 1.240.85 4.67 1.155.92

The use of video games in the classroom favours an active methodology.

4.67 0.651.92 4.33 0.985.83

The use of video games in the classroom favours a participatory
methodology.

4.75 0.452.94 4.50 0.798.87

The use of video games in the classroom favours a communicative
methodology.

4.58 0.793.89 4.33 1.073.83

The use of video games in the classroom allows the principles of
universal design to be applied to learning.

3.92 1.084.73 4.25 0.866.81

The use of video games facilitates the development of learning
situations.

4.50 0.798.87 4.42 0.900.85

The use of video games in the classroom favours the development of key
competences.

4.75 0.452.94 4.50 0.798.87

The use of video games in the classroom favours the achievement of
learning goals in the subject in which they are used.

4.50 1.000.87 4.42 0.793.85

The use of video games in the classroom facilitates the cross-sectional
learning of content.

4.58 0.793.89 4.67 0.651.92

The use of video games in the classroom facilitates a comprehensive
education for students.

4.25 1.055.81 4.58 0.793.89

The use of video games in the classroom facilitates group work.

4.83 0,389.96 4.73 0,647.93

The use of video games in the classroom helps students to carry out
complex tasks associated with real-world situations related to the subject
in which they are used.

4.33 0.985.83 4.33 1.231.83

The use of video games in the classroom favours the development of
emotional intelligence.

4.25 1.288.81 4.33 1.557.83

The use of video games in the classroom favours a critical approach
among students.

4.67 0.778.92 4.50 1.168.87

The use of video games in the classroom promotes a critical approach
among students.

4.25 1.288.81 4.83 0.389.96

The use of video games in the classroom promotes creativity among
students.

4.55 0.820.89 4.45 0.820.86

The use of video games in the classroom promotes interaction among
students.

4.82 0.603.95 4.73 0.647.93

The use of video games in the classroom promotes intercultural
education.

4.73 0,467.93 4.73 0.647.93

The use of video games in the classroom promotes a values-based
education

4.58 0.996.89 4.67 0.888.92
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The use of video games in the classroom promotes reading 4.67 0.651.92 4.67 0.888.92
comprehension among students.

The use of video games in the classroom promotes oral expression 4.42 0.996.85 4.67 0.888.92
among students.

The use of video games in the classroom promotes written expression 4.25 1.138.81 4.67 0.888.92
among students.

The use of video games in the classroom promotes the development of 4.50 0.798.87 4.67 0.888.92
students' ability to debate and express themselves in public in the
Spanish language.

The use of video games in the classroom promotes the development of 4.42 0,900.85 4.67 0.888.92
students' ability to debate and express themselves in public in a foreign
language.

The use of video games in the classroom promotes the prevention of 4.33 1,371.83 4.58 1,165.89
bullying.

Students are able to easily use video games in the classroom. 4.67 0.888.92 5.00 0,000 1

Computer and/or programming skills are required to use video games in  4.17 1.403.79 4.83 0.577.96
the classroom.

I believe that the use of video games in the classroom is significant for 4.67 0.651.92 4.50 1.243.87
student learning.

Table 2. Analysis of the pertinence and clarity of the instrument.

Source: Authors’ own.

We also understand that the number of items included is sufficient (mean=4.67, SD =.492) and relevant
to respond to the objectives pursued in the study (mean=4.58, SD=.669).

4. DISCUSSION AND CONCLUSIONS

In light of the results obtained, the expert panel technique has made it possible to validate all the
competences designed from three aspects: the pertinence of the notion of competency for the dimension
assigned; clarity in the definition of competency, and gaining the expert opinion of the panel to
reformulate some of the competencies or include others that are necessary to obtain information on the
perceptions of secondary school teachers about the use of video games in the classroom.

When using these kinds of content validity techniques, there are certain aspects, as indicated by Escobar
and Cuervo (2008), that cannot be controlled by the researcher, including the difficulty of the task.
Mastering the procedure and creating an appropriate context that facilitates the generation of information
is usually sufficient to make sure the margin of error and the reliability of the test remain unchanged.
However, one of the limitations encountered is the difficulty gaining access to experts. This is not so
much in terms of knowing who such experts are, since their expertise is endorsed by their research and
publications, but due to the added problem of interfering in their professional lives and having to engage
them with this type of research that is a draw on their time and effort. Taking this consideration into
account could help researchers when selecting the right method to secure expert judgement.

The information collected in this questionnaire must take account of a number of factors that guarantee
its scientific veracity and do not compromise the study (Nunnally & Bernstein, 1994); it must be reliable
and valid, consistent over time, and make contributions relating to the construct measured: the
perceptions of secondary school teachers about the use of video games in the classroom. That is why,
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before using the questionnaire for this purpose, a pilot study will be carried out with secondary school
teachers in Andalusia (Spain), which will allow us to refine the instrument.
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