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Abstract: The transformation of educational processes, derived from the technological disruption that
has taken place in the educational field, has allowed for the development of certain methodologies
and techniques that place emphasis on the students as an active element in their own learning.
Among these methodologies is learning based on video games. Serious games are video games with
an explicit educational objective, that facilitate the generation of motivating contexts, promoting
relevant experiences, and with the possibility of creating challenges of a systemic nature. With a
systematic literature review (SLR) methodology, this study analysed the pedagogical models and/or
approaches that are implemented in the teaching–learning processes brought about by the use of
serious games, with the aim of evidencing the potentialities derived from the conception of the video
game as an educational resource. The results show a clear conceptual network in relation to the
analysed subject, with little interaction between selected studies. A variety of pedagogical models
were identified, pertaining to the use of serious games as an educational resource in the classroom
context. As an overall conclusion, there is no one reference model able to generate a single pedagogy
for serious games.

Keywords: video games; serious games; education; educational models; instructional design;
pedagogy; learning; digital competence

1. Introduction

The technological disruption that has taken place in today’s societies has led to the
need for an educational response that is coherent with a hyperconnected social reality in
a permanent state of change. The establishment of a digital paradigm has promoted the
development of a liquid modernity [1], characterised by the culture of immediacy. This is a
reality in which the relationships established through technology expand sociability in such
a way that, for some authors, they represent the third evolutionary force of humanity [2].

In this context, it becomes necessary to rethink educational processes in order to
meet the challenge of training individuals capable of performing effectively as active and
participatory citizens in a global Knowmadic society [3]. To this end, it is essential to
develop proficiency that enables students to become flexible and versatile individuals,
digitally literate, and capable of managing the uncertainty of the unknown, in order to
adapt to the needs of the future.

In this sense, it is important to implement teaching–learning models that meet new
social demands. It is also convenient to create distance between those traditional practices
that are characterised, in an exclusive manner, by the teaching of master classes, direct
instruction, or logocentric models. Current trends include approaches oriented towards
“learning by doing”, as well as meaningful and experience-based learning [4].

Similarly, it is necessary to develop digital competence in students [5], adapting the
actions of institutions towards a more purposeful practice, effectively integrating the use of
digital technologies. Therefore, it is crucial to find a convergence that allows for a transfor-
mation of the traditional roles associated with the figures of the teacher and the student,
transmitting the ability to learn by creating, reconfiguring, unlearning, and relearning, and
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connecting learning in the classroom with what happens outside the classroom [6]. Thus,
the renewal of educational models requires a change in the roles of all the agents involved
in the teaching–learning process, in which students become the centre of the action as
managers of their own study, with autonomy and self-regulation [7]. Therefore, it becomes
essential to reconfigure the different implicated elements in formative action: teachers,
students, materials, evaluation, content, activities, technologies, and methodologies, espe-
cially those that favour an active role by the student, meaningful learning, collaboration,
and autonomy, in which digital technologies add value [8]. This is why it is critical to
establish a teaching model consistent with a Knomadic reality, which allows for digital
transformation that is implemented in the field of education. As a consequence, there is the
implication that inside the classroom, teachers apply methodologies that make instruction
more attractive, thereby avoiding or minimising student disconnection [9].

In the Knomadic proto-paradigm 3.0, emphasis is placed on the diversity of educa-
tional media, focusing on how to learn and not so much on what to learn. For this, it is
necessary to promote meaningful schooling through the practical application of knowledge,
allowing liquid individuals to be agents of awareness [10] in a dual online–offline reality.
Learning to live in both multi-dimensional levels of reality implies, among other aspects,
establishing a permanent commitment to personal development on the intellectual plane,
seeking new sources and forms of understanding, and new contexts and training environ-
ments through creativity, innovation, idea generation, problem solving, emotionality, etc.
In short, we summarise all of the aforementioned by saying: through knowledge.

With regards to the digital reality in which students develop, the literature evidences
the existence of diverse technological profiles, as there is no homogeneous cyber generation,
with significant differences emerging as determined by access to technological devices, the
hours of exposure to them, and the types of uses [11]. Likewise, despite the use that young
people make of technologies, since they possess computer skills that they use in social and
leisure activities, they seem incapable of transferring these aptitudes to their learning and
knowledge construction processes [12]. Based on the emphasis attributed to the relationship
that the new generations establish with the digital world, the following order of categories
can be laid out: the widespread use of ICTs; the impact of digital immersion, particularly in
learning; and the distinctive personal and behavioural characteristics of this generation [13].
In this sense, technology acquires an undeniable importance in the reformulation of the
educational models applied. Its use enables direct (synchronous or asynchronous) and
dynamic communication between the educational agents involved in the teaching–learning
process, allowing for, in addition, the emergence of educational modalities consistent with
the current reality: electronic learning, or e-learning; hybrid learning, or b-learning; mobile
learning, or m-learning; ubiquitous learning, or u-learning; experiential learning, or x-
learning, etc. Therefore, an innovative use of digital technologies is previously required to
convert students into protagonists of their own learning process, allowing them to decide,
offer opinions, interact, and contribute knowledge to the network [14].

By way of contribution, this article addresses the pedagogical models and/or ap-
proaches that are implemented in the teaching–learning processes brought about by the
use of serious games, with the aim of demonstrating the potentialities derived from the
conception of the video game as an educational resource.

2. Implications of Serious Games in Education

The transformation of educational processes arising from the technological disruption
that has taken place in the educational field has allowed for the development of certain
methodologies and techniques that place emphasis on students as an active element in their
own learning. These are considered emerging pedagogical approaches that refer to ideas
(some still in the process of systematisation) dealing with the use of digital technologies in
education and that attempt to wield such potential (communicative, informational, collabo-
rative, interactive, creative, and innovative) to generate new learning environments [15].
Active and deep learning are essential to achieve not only a transfer of knowledge, but
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also an optimal education experience [16]. However, for a schooling practice to be able to
promote deep training, it is necessary that there is, beforehand, a strong commitment on
the part of the students involved in the teaching–learning process [17].

An educational game, properly planned, becomes an activity that promotes a state of
immersion and involvement, and of transformation during its development, by presenting
the qualities deemed best to encourage students to engage with their learning [18]. Some
games even contribute to boosting cognitive processes in students and help to achieve learn-
ing objectives, taking advantage of the intrinsic motivation of the challenges proposed [19].
Games can become catalysts for learning to the extent that they foster exciting contexts
that combine creativity, emotion, and interaction [20], and provide subjects with immersive
tasks and challenges that involve the activation of their skills [21].

From this perspective, serious games promote an inspiring atmosphere that bolsters
relevant experiences with the presentation of challenges of a systemic nature [22]. There are
multiple authors who present evidence of the impact on the motivation and commitment
of students when working with challenges that promote the acquisition of skills through
experimentation and that invite them to devote time and effort to that which is considered a
rewarding activity [23–25]. In this sense, an allusion is made to the possibility of developing
educational processes brought about through serious games in the classroom context for
the development of competencies, in combination with strategies typical of active method-
ologies such as problem-based learning, flipped classroom or gamified systems, among
others [26,27]. Thus, the fun component of serious games is not currently undervalued,
conceiving digital play to be capable of fostering such skills. In fact, games are considered to
provide opportunities for students to link and transfer learning content to real contexts and
their daily lives by also allowing for error, seen as an opportunity to test proficiency [28,29].

Furthermore, there is evidence of an impact on the improvement of students’ academic
performance [30,31]. Mouaheb et al. [32] identify three educational dimensions involving
the significance of serious games in the classroom: (1) autonomous acquisition of cognitive
skills through the challenges set in the game; (2) active learning of conflict resolution skills,
providing a solid building of capabilities (knowledge and attitudes); and (3) direct transfer
of acquired ability and knowledge to the real world. With regards to the use of serious
games, their application in the higher education setting seems to predominate [33].

3. Pedagogic Models and Serious Games

The introduction of serious games in the classroom has so far responded to two refer-
ence pedagogical models or approaches: game-based learning and experiential learning.

The game-based learning approach is linked to the work of Prensky [34] as a peda-
gogical strategy to foster student engagement in conjunction with serious learning and
entertainment in a new environment, where positive emotion is harnessed as a motivational
element in learning. Considering the implications for games in the acquisition of culture,
as well as in the development of cognitive, social, and emotional aspects in individuals,
their implementation in the educational environment is deemed convenient due to the
teaching–learning processes that take place. In this sense, game-based learning is estab-
lished as a methodological proposal, understood as a strategies based on the use, creation,
and/or adaptation of games in a classroom context as a vehicle of education, serving as a
relevant didactic resource for the acquisition of a variety of content and the development
of determined skills [35,36].

In this regard, Martín Hierro and Pastor Seller [37] indicate that “it is an innovative
methodology that offers a different and eminently practical educational experience that
fosters a classroom climate in which students are more motivated to participate and learn”
(p. 95). Among the implications of implementing game-based learning in the educational
environment, Real Ramos and Yunda Lozano [38] highlight the value of games as a tool
that allows for situations that influence student motivation, and furthermore, increase
social interactions and participation in the classroom, such as those inherent to the teaching–
learning process.
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Numerous investigations have evidenced the strong potential of using game-based
learning in educational environments, showing a positive correlation between play and
learning [39–41]. Such learning involves introducing students to complex, inquiry-based
problem spaces, whose activities generate continuous learning, either by overcoming
problems or by reflection in the face of failure or error [18]. This requires constant feedback
that allows students to be aware of their evolution according to the goals set, know what
is needed to achieve objectives, and understand the nature of the processes that guide
their activity as players. The effectiveness of game-based learning is achieved through
the integration of five key elements: motivation, fun learning, autonomy, authenticity,
and experiential learning [42,43]. Some research highlights the benefits of game-based
education in increasing student engagement in the learning process and for the acquisition
of transverse competencies [44,45].

At the same time, experiential learning theory (ELT) presents an integrative, holistic
approach to schooling, combining experience, cognition, and behaviour [46]. Kolb [47]
defined learning as a process by which knowledge is created through the transformation of
practice. His proposal is based on six assumptions: learning (1) is conceived as a process,
not an outcome; (2) is based on experience; (3) requires individuals to resolve dialectically
opposing modes of adaptation; (4) is a holistic process; (5) involves interaction between a
person and the environment; and (6) is a process of knowledge creation. Kolb’s experiential
learning model is based on four stages: concrete experience, reflective observation, abstract
conceptualization, and experimentation. It assumes that individuals engage themselves
without prejudice in new experiences (concrete experience); reflect on and observe this
participation from a variety of perspectives (reflective observation); create concepts from
which new implications and theories can be drawn for action (abstract conceptualization);
and apply the steps derived from the implications and theories to experimentation (active
experimentation). This model indicates that knowledge is constructed by the relationship
between the four stages, each of which responds to contextual demands. Students must
go through each stage: experiencing, reflecting, thinking, and acting [48]. According to
this model, for effective and deep learning to occur, the student must go through the
entire cycle. The four-stage training model describes two opposite dimensions of the
grasping experience: concrete experience (CE) and abstract conceptualization (AC), and
two opposite dimensions of the transforming experience: reflective observation (RO) and
active experimentation (AE). The pupil must continually choose which set of learning skills
to use in a specific situation. In the comprehension experience, the learner can perceive
new information by experiencing the concrete, tangible, and felt qualities of the world,
relying on his or her senses and immersing him- or herself in concrete reality. Alternatively,
the learner may experience the opposite abstract conceptualization. Therefore, the process
follows a cycle that begins with direct experience (concrete learning), which is followed by
reflection (reflective observation). Reflection is assimilated in the form of theory (abstract
conceptualization), and finally, this new (or reformulated) hypothesis is tested in new
situations (active experimentation).

Thus, from a teaching perspective, it is essential to provide situational opportunities that
allow students to experience, from an educational point of view, the knowledge they intend
to build. To this end, a suitable environment must be supplied that enables the involvement
of pupils in their own learning process, through active experimentation, as a fundamental
source of training, understood as direct interaction with the content being acquired.

4. Materials and Methods

The developed study was approached using a systematic literature review (SLR) to
analyse the research on pedagogical models for the use and implementation of serious
games in education. To carry out this SLR process, the standards established by the PRISMA
2020 protocol were applied. Thus, eligibility criteria, information sources, a search strategy,
selection process, data collection process, and data list were identified [49].
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4.1. Objectives

The main objective of this study was to analyse the existing research on pedagogical
models and approaches for the introduction of serious games in education.

The research questions were organised around three dimensions (Table 1): (a) the
conceptual dimension, through the analysis of the relationships between the keywords
identified in the literature on the analysed subject (RQ1) and the interactions generated
between the authors of the studies (R22); (b) the documentary dimension, aimed at identify-
ing the type of document, distribution in the database, and years of publication (RQ3-RQ4);
and (c) the pedagogical dimension, in relation to RQ5, through the identification of the
pedagogical models or approaches to using serious games in educational practice present
in the literature.

Table 1. Dimensions, research questions, and initial codification.

Dimensions Research Questions Initial Codification

Conceptual Dimension

RQ1. What is the conceptual framework around the
terms “pedagogic model”, “instruction model”, and

serious games drawn from the literature?

Keyword co-occurrence map.
Automatic codification and

selection of nodes and sub-nodes.

RQ2. What and how are the interactions and
relationships between the authors of each study? Co-authorship and co-citation map.

Documentary Dimension

RQ3. What is the predominant type of document and
language among the studies? Type of document selected.

RQ4. What is the distribution of documents
according to database and year of publication?

Inclusion database and
year of publication of the article.

Pedagogical Dimension
RQ5. What are the pedagogical approaches or

models adopted in the literature regarding
the use of serious games in the classroom?

Pedagogical models/approaches
for the use of serious games

in the classroom.

4.2. Eligibility Criteria

This review included scientific articles published from January 2010 to January 2022,
a total of 12 years, which included, in title, abstract, or keywords, the concepts “pedagogic
model”, “instructional model”, and “serious games”. All types of scientific papers were
admitted, including theoretical and empirical studies, both with quantitative and qualitative
methodologies and mixed studies. As an exclusion criterion, it was determined not to evaluate
studies whose objective was the design of serious games (E1). Therefore, the pedagogical use
of serious games in educational practice was considered an inclusion criterion.

4.3. Information Sources, Strategy, and Search Process

The flow diagram, a PRISMA figure (Figure 1), was created using the tool designed
by Haddaway and McGuinness [50]. It can be seen that, for the selection of articles, the
Web of Science, Scopus, and ERIC databases were used, taking the established concepts
as a search reference, with a time delimitation between 2010 and 2022. In addition, a web
search using the Mendeley search engine was added as a complementary search. The
initial global exploration resulted in 172 articles, none of which were withdrawn before
reading. The documents were analysed on the basis of the title and abstract according to the
inclusion–exclusion criteria. After this analysis, 101 articles were excluded. The remaining
71 were located without difficulty and were analysed in full text in a second screening
process. Thus, only 31 articles were omitted according to exclusion criterion E1, because
they were articles that did not aim to include serious games in educational practice. This
resulted in the final sample of documents for this systematic review (n = 40). The Zotero
bibliographic manager was used for data collection. The synthesis of the information was
carried out using a coding sheet in Calc. Three tools were used for the analysis of the
results: VOSViewer, for the investigation of the conceptual network; Litmap, for the study
of the network of interactions between authors; and RAWGraphs, for the representation of
the documentary characteristics.
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Figure 1. Flow diagram.

5. Research Findings

The results of the systematic review are presented below, categorising the results
according to the three established dimensions and responding to the different research
questions. Firstly, we present the conceptual dimension on the integration of serious games
in teaching practices; then a second block that refers to the documentary dimension of
the studies; and, finally, a third block that shows the results obtained for the pedagogical
dimension, seeking to respond to how the integration of serious games in educational
practices is carried out.

5.1. What Is the Conceptual Framework around the Terms “Pedagogic Model”,
“Instruction Model”, and Serious Games Drawn from the Literature?

The analysis of the conceptual framework started with the clusters generated by the
co-occurrence of the keywords of the articles reviewed. This analysis was developed
with VOSviewer (version 1.6.18). To visualise this conceptual framework, the programme
works with different units of analysis (in this case, keywords) and units of measurement
(in this case, co-occurrence). The technique applied is the normalisation of the strength
of association, together with the visualisation of similarities mapping, and finally, the
clustering technique. This cluster is a set of nodes, closely related according to the type
of link being analysed; each node is assigned to exactly one cluster. Figure 2 shows three
clusters in the image, with a network of relationships that places the blue cluster in the
centre of the diagram as a link to the rest of the nodes. Each circle represents a key concept,
and its size reflects the number of documents containing that keyword. The closeness or
remoteness of one circle to another reflects the strength of the relationship between one
concept and another. The colours indicate clusters that are relatively related to each other.
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The blue cluster includes the term serious games, which is related to the green and red
clusters through the concepts “educational games” and “gamification”. The key concept of
this cluster is closely connected to “games for changes”, “games in education”, and “games
with purpose”. A key concept identified in the green cluster is “educational games”, which
is associated with “educational technology” and “learning methods”. The latter concept is
closely related to “instructional design” and “online courses”. The concept “educational
technology”, in turn, is linked to “higher education” and “electronic learning”, in addition
to the other concepts indicated in the cluster. Finally, the red cluster has as the key term
“gamification” related to the concept “engagement”, which in turn is connected with
“motivation”. The key term is also joined to “pedagogic model”, as well as to “game-based
learning” and “flipped classroom”, both of which are closely related to “active learning”.

5.2. What and How Are the Interactions and Relationships between the Authors of Each Study?

Figure 3, made with the Litmaps tool, shows the relationship between the articles that
made up the review sample (among those with DOIs), shown in orange, and their interre-
lationship over time, not only with each other, but also with other relevant publications,
shown in the grey area. Thus, de Carvalho is positioned as a reference author, having a
constant presence in works related to serious games [27,51]. Similarly, Bellotti et al. [52]
is also considered a reference author, but this time due to the number of citations in their
article. The size of the orange circle is larger the more citations the article has. Likewise,
Tsai et al. [53] stands out as the most cited work by the latest 2022 writings, which leads to
consider that their article is relevant to the scientific community.

However, in Figure 3, it can be observed that the connections between the different
authors that made up the sample are relatively tiny, almost non-existent, except for the
case of Artal-Sevil [54] and Artal-Sevil et al. [55], which could be discarded as self-citations,
leaving only Tsai et al. [54] and Westera [56] standing out as interconnected authors. As
such, it could be said that these graphs show a dispersed research community with a lack
of cohesion.
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5.3. What Is the Predominant Type of Document and Language among the Studies?

With regards to the documentary dimension, an identification of the different types of
documents analysed was established. As can be seen in Figure 4, the predominant type
of document was the scientific article (57.5%), followed by conference papers (40%). The
percentage of books was reduced to 1%. The predominant language was English, with
92.5%, leaving Spanish (5%) and Portuguese (2.5%) as residual languages.

5.4. What Is the Distribution of Documents according to Database and Year of Publication?

Of the four databases analysed, Mendeley, with 37.5%, and Scopus, with 32.5% of
the publications, stood out with the greatest volume of documents contributed. These
were followed by Web of Science, with 20%. ERIC also made a significant contribution of
documents to this review, with 10%.

The year of publication that stood out the most was 2019 (22.5% of the publications).
It was striking how, from 2014 to 2019, the publications on the selected subject had a
significant increase. A small decrease was noted in 2021 (10%).
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5.5. What Are the Pedagogical Approaches or Models Adopted in the Literature regarding the Use
of Serious Games in the Classroom?

Thirteen models and/or approaches for the implementation of serious games in
classroom contexts were identified in the selected studies.

5.5.1. The TPACK Model

This research analysed the incorporation of serious games under the TPACK (technol-
ogy, pedagogy, and content knowledge) model in different areas of knowledge (Figure 5).
It is a model with ample empirical evidence based on multiple investigations that still
generates interest today, which leads to updates and improvements that highlight the
most significant evidence of the model [57,58]. Mishra and Koehler [59] proposed a model
consisting of three basic knowledge components and their relationships: curricular content
(CK, content knowledge), pedagogy (PK, pedagogical knowledge) and technology (TK,
technological knowledge). This model involves four types of knowledge: declarative
(knowing what: this includes definitions, terms, facts, and descriptions), procedural (know-
ing how, i.e., sequences of steps to complete a task or sub-task), schematic (knowing why:
this is drawn from the previous two knowledge types and creates principles and mental
models), and strategic (knowing when and where to use given knowledge and strategies,
such as planning and problem solving, along with monitoring progress toward a goal) [60].
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In the research by Barbieri et al. [57] and Zanichelli et al. [58], this model was applied
to the use of serious games in the classroom, one in the area of mathematics and another
for the development of digital competence aimed at evaluating the quality of content and
avoiding misinformation.

5.5.2. Game-Based Learning

With a foundation in experiential learning, this approach refers to learning through
active exploration [56,61–64]. Applied to serious games in the identified studies, this model
is aimed at providing an educational environment based on teacher-driven game experience
(exploration, discovery, problem solving, etc.). In one of the studies [64], this model was
incorporated with Gagne’s learning model to incorporate nine events: capturing attention,
informing the learner of the objective, stimulating recall by activating prior knowledge,
presenting information, providing guidance, increasing performance, giving feedback,
assessing performance, and improving retention and transfer.

5.5.3. Combined Model by Fernandez et al.

The model proposed by Fernández et al. [45] for experimentation with serious games
in the classroom corresponds to the model by Garris, Ahlers, and Driskell [65] that combines
game-based learning with an experiential learning cycle [48]. It hinges on the premise that
people learn if there is active engagement with an activity and that experience, accompanied
by support (scaffolding), provides an effective educational environment. Thus, motivation
is considered a key element in the development of commitment to the activity and the
effort and persistence put into it. In this sense, the model leverages elements of the video
game activity in a learning cycle characterised by the commitment of the student to achieve
the desired outcomes.

5.5.4. Model of Desire to Learn (D2L)

The D2L model [66] is based on the information processing theory, in which it is
understood that the human brain processes data similarly to the way a computer does.
Thus, if presented with extraneous material, the human brain will use working memory and
associated processing to shift focus. The authors indicate that the information processing
theory helps model and predict how humans receive, interpret, and store data. Thus,
they used a quest game, in which each player chooses an avatar that will travel through a
fictitious university campus, stopping at campus buildings online (the defined waypoints)
to complete a series of activities. The goal of the game was to explore how games affect
information retrieval and the understanding of learning in an online context.
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5.5.5. Comprehensive Game-Bsed Pedagogical Model

This model is based on a game called Social Seducement, which seeks to facilitate the
social reintegration of individuals who have been unemployed for a long period of time, by
means of participation in the development of entrepreneurial activities within the field of social
economy [67]. The game develops a series of skills to build a successful enterprise. The integral
pedagogical model is based on the fundamentals of Kolb’s experiential learning with the help
of an ADDIE instructional design, generating its own model of skill acquisition through serious
play based on evaluation and decision making, and always guided by a teacher.

5.5.6. The Model PcaRD (Play, Curricular Activity, Reflection, and Discussion)

PCaRD is a pedagogical model aimed at incorporating digital play in the classroom to
support student learning [68]. It is born out of a larger framework called Game Network
Analysis (GaNA) (Figure 6), which aims to assist teachers and researchers in their intro-
duction of game-based learning into the classroom, guiding them from game analysis to
the integration of play into the curriculum. The PCaRD model leverages teachers’ techno-
logical pedagogical content knowledge (the TPACK model by Mishra and Koehler [59])
about games to create learning and assessment activities (Figure 7). This model attempts to
engage students in an informal training process through play, followed by teacher-designed
activities that connect to the subject matter of the game. The tasks should include reflection,
writing, expression, and discussion activities, seeking the development of knowledge that
connects the game process with the curricular activities. The process that is established
should include the game, the curricular activity, reflection, and discussion.

This is a model from which the authors have developed several investigations [68]
recommending that teachers play digital games and identify methodologies and content
(TPACK) that can be practised and acquired in such a game process.
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5.5.7. The Collaborative Simulation Model

This pedagogical model [69] of collaborative simulation aims to make students think
creatively and reflectively and discuss the reasons that lead them to make decisions to solve
specific problems and situations (Figure 8). They start with a simulation called 4Decades,
which deals with sustainable business leadership management.
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The process begins with a basic knowledge of the subject and the fundamental concepts
to start the game experience that will involve studying cases, asking questions, and probing,
discussing, and searching, in a collaborative way, for solutions in a new process that leads
back to the knowledge acquired and to a new game process.
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5.5.8. Paulo Freire’s Pedagogical Model

This model for introducing serious games in the classroom is based on Paulo Freire’s
pedagogy, working on objectives related to adolescent health education [70]. This game
application model is designed to be used in collective actions and mediated by an educator
who follows the principles of Freirean pedagogy, with experience in building horizontal
relationships through dialogue, based on ethics and mutual respect, strengthening the
bond between educators and learners and building educational experiences that contribute
to the autonomy of students in the field of health. This model for the application of games
has support guides for educators.

5.5.9. ACCORD Methodology

This model is aimed at improving teachers’ competencies in terms of intercultural
conflict management, in the context of inclusive education, through a platform that incor-
porates a serious game aimed at improving three key competencies: intercultural literacy,
conflict management, and inclusive education [67,68]. This game allows for the experience
of direct participation through role-playing within the learning environments/scenario,
where you act through a digital character. The game trains negotiation and intercultural
communication skills through scenarios during the interaction with other characters. This
model is based on two pedagogical approaches: scenario-based learning (part of Lave and
Wenger’s situated learning) and game-based learning.

5.5.10. GAME Pedagogical Model

The GAME model seeks the acquisition of PISA science competencies in students
through the use of serious games [53]. Starting from a game-based learning approach,
there are four strategies, which are gamification, assessment, modelling, and inquiry-based
learning. It is considered that a game-based educational model needs to be accompanied
by other procedures that aid in the achievement of these scientific competencies. Gamifica-
tion scenarios bring the mechanics, dynamics, and components of games to a non-game
environment. Assessment is conceived to be the reflective process that students use in their
own learning process. Modelling constitutes a concrete representation of a thing or system
and the search for an explanation of the phenomenon. Finally, inquiry-based education con-
stitutes an active learning process that consists of asking questions and promoting thinking
skills in relation to scientific phenomena, rather than just presenting knowledge for study.
The authors indicate that these four strategies of the GAME model can be incorporated into
game-based learning.

5.5.11. Singapore Method or Singapore Pedagogical Model

This pedagogical model was proposed as an ideal in the use of serious games for teaching
basic arithmetic operations to six-year-old children (addition and subtraction) [71]. The games
are structured in a presentation of several challenges with levels of complexity, where the
creation of visual scenarios and the iconic representation of knowledge is performed through
the Singapore method. This method is a model for learning mathematics at an early childhood
education level and is named after Singapore due to their good results in the PISA and TIMMS
tests [72]. It focuses on mathematical problem solving in several contexts derived from the
ideas of Bruner, Dienes, and Skemp: understanding; the CPA approach (the concrete–pictorial–
abstract process); spiral progression curriculum; modes of representation with complete
material; maturation and development; students as active learners; exercise and practice;
and memory improvement. The components of the model are comprehension (initiation,
abstraction, and schematisation), consolidation, transfer, and evaluation.

5.5.12. WeDraw Pedagogical Model

This model proposes the use of multisensory learning in the integration of serious
games in the primary classroom for the exploration of mathematical concepts [73,74]. Its
foundations come from neuroscientific understanding and the role of communication be-
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tween sensory modalities during development. Specific sensory systems have specific
functions for learning specific concepts. Researchers have developed a multisensory tech-
nology and three serious games aimed at learning arithmetic and geometric concepts, under
a pedagogical framework that follows the principles of multisensory learning.

5.5.13. Flipped Classroom

The model used in two of the selected studies is the integration of serious games through
flipped teaching [54,55], known as the inverted classroom methodology. This consists of
students preparing certain learning content outside the classroom, and while in the classroom,
they work on related activities, accompanied by the teacher. The approach of the three selected
studies responds to a hybrid learning model, where serious games are integrated with face-to-
face and virtual classes. In the model proposed by Ouchaouka et al. [75], serious games are
seen as a complementary activity to be carried out during non-face-to-face time, which is then
discussed during synchronous face-to-face moments.

6. Conclusions towards a (Multi-Methodological) Pedagogy of Serious Games

This systematic literature review establishes an index of pedagogical models oriented
to the implementation of serious games in the educational environment. In this way,
coinciding with other previous studies, the relevance of the instructional design of flexi-
ble, motivating, experiential, and meaningful educational processes through game-based
learning is evidenced [53,76,77].

The main conclusion of this research determines that there is no single reference
model to generate one serious game pedagogy. Although there are certainly models that
predominate or are based on widely researched approaches, such as experiential learning,
game-based learning, or the TPACK model, there are multiple ways to implement serious
games in classroom contexts. In this sense, it was also observed that the conceptual network
that characterises the pedagogical models for the use of serious games in the classroom is
mainly related to the concept of educational games and gamification. These two terms are
related, in turn, to a diversity of broad concepts that range from educational technology,
pedagogical methods (supported by technologies), to commitment-motivation (of students),
among other key elements that make the conceptual network of this topic more complex.
This could explain the little interaction between research and reference authors of the
articles identified when we analysed the relationships between these studies. All these
issues may be accompanied by the fact that, at present, designers of serious games use a
variety of pedagogical models, which could cause their introduction into the classroom
to centre around the context (characteristics of the centre and students, infrastructure,
educational level, etc.) in which they are implemented. It would be interesting to extend
the study from this point of view to allow for the obtaining of data that would constitute a
deeper exploration.

On the other hand, we identified that most of the research is disseminated in En-
glish and through scientific articles, with Scopus and Mendeley databases as priority and
2014–2019 as the five-year range in which scientific production on the analysed subject
matter increased. It seems that, after the pandemic, there was a decrease in publications,
which may point to the fact that, in this period in which teaching was virtual, the use of
this type of video game as an educational resource also decreased.

It can also be seen that the current pedagogy of serious games is oriented towards more
constructivist and cognitivist approaches, breaking, to a certain extent, with the behaviourist
models that characterised, in a hegemonic way, these types of games in the past. With these
models, the students are the centre of the game experience. The information is clear and easily
accessible. The tendency is to build knowledge in order to make decisions and transfer what
has been learned to a real context, and error is used as a learning tool, among other key markers.

Serious games have demonstrated their usefulness in classroom contexts to achieve
competencies at all educational levels, but research is still scarce. Studies are needed that
address this (multi-methodological) pedagogy of serious games so that their integration
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in classroom contexts is as simple and effective as possible. Explorations that address the
advances in artificial intelligence applied to this type of video game for methodological
adaptation (personalization, inclusion, and accessibility, among others) among students
and geared toward their educational needs would also provide interesting data.

We also provided an Appendix A here, which includes the references that have been
used to carry out the SLR research and which we make available to other authors in an
orderly fashion.
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