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Abstract: The Internet and technology have flooded all the activities of our daily lives, making
digitalisation a reality. Education is no stranger to this reality and is beginning to incorporate new
learning methodologies in the classroom. Methodologies such as game-based learning are presented
as appropriate solutions for digital generations, leading the video game industry to produce in a
less controlled way. Therefore, this research aims to systematise the scientific production of serious
games by studying methodological models and processes for both the creation and evaluation of
educational video games and identifying common patterns and differential elements. To this end, a
systematic literature review of existing models was carried out under the PRISMA protocol. An initial
sample of 13,692 articles was used to arrive at the 15 studies included in this review, following the
eligibility criteria of the PICO model. The results show that, although there is a certain unanimity in
the methodologies of the different authors, aspects, such as the iteration of the process or the inclusion
of teachers in the creation of the video game, must be sufficiently considered. This review led to
the creation of SCHEMA, a methodological model for designing serious games that incorporates
these deficiencies.
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1. Introduction

In recent years, dominated by confinement and teleworking, the rise of digitalisation
has been a social enabler at all levels. Thanks to the incorporation of technology in the
different spheres of daily life, it has been possible to avoid the collapse of societies and
break down physical barriers to reach any place on the planet [1]. Information and Com-
munication Technologies (ICTs) have played a prominent role as an effective and easily
accessible tool. They stood out as a robust solution during the pandemic, lending itself a
global medium [2], especially in education. In the current context of technological trans-
formation, it is essential to incorporate tools that serve as a bridge to connect educational
needs with digital citizens. Therefore, to maintain motivation for learning, it is crucial
to introduce media with which the new generations feel comfortable using their native
language. Education 4.0 is a new educational paradigm that aims to respond to the needs
and potential of the Fourth Industrial Revolution [3].

Thus, applying new technologies in education is, today, a decisive reality that con-
nects digital citizenship and new social discourses. Turning to these narratives makes it
possible to become a tool for dialogue with the new generations and dilute educational
boundaries [4]. The use of technologies in the learning process takes advantage of their
virtues in order to improve the quality of education, reduce inequality at a global level,
and favour inclusion in the education of children and young people since advantages such
as ubiquity or easy access to these tools make it possible, contributing to the reduction of
inequalities embodied in Goal 10 of the 2030 Agenda [5].
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1.1. Theoretical Framework
1.1.1. Serious Games: An Educational Tool for Digital Generations

In this technological scenario in which the aim is to adapt pedagogical approaches
to 21st-century generations, one of the fields of research that is emerging in the edu-
cational field, and attracting the attention of the scientific community, is that of digital
narratives [6–9]. From a social and cultural perspective, researchers are devoting efforts to
understanding the impact of new formats that connect with the interests of the public, such
as the transmedia nature of content [10], the expansion of streaming [11], the phenomenon
of social media networks [12], or the rise of video games [13,14]. Such is the success of the
latter that the education system is beginning to incorporate it into its classrooms as a tool
for developing intrapersonal skills [15] as well as using it as a vehicle for curricular content.
The use of educational video games (also known as serious games) in the classroom has
been increasing, thus becoming a good tool for teachers in terms of methodologies such
as game-based learning or gamification [16]. The latter, framed in the educational field,
is understood as the mechanism that applies game elements (rules, points, challenges) to
non-game activities to create engagement in the learning process [17]. This methodology
has been gaining interest in educational contexts because of its potential to energise pro-
cesses that would otherwise be less engaging. A gamified environment can transfer the
motivational elements of games to learning activities, thus engaging learners in the task
and transforming dull classroom environments into intelligent environments [18].

In this point, serious games (SGs) combine pedagogy and interactivity to foster in-
trinsic motivation and a positive user experience [19]. Likewise, these narratives are a fun
mechanism, placing the student at the centre of the teaching process [20], leading their
learning. Today’s learners are less attracted to conventional educational methods and are
looking for learning to be an exciting and engaging experience [21].

Not only in terms of pedagogy, but interactive narratives also bring to light numerous
advantages in several aspects. Economically, more and more professional projects are
emerging with significant financial investments and thousands of jobs. In addition to these
promising data, some institutions claim that this industry already has a higher turnover
than music and cinema combined [22]. Likewise, from a political point of view, European
countries, such as Sweden, include video games in their educational programmes. In other
areas, such as Canada, they have fiscal policies that encourage their development [22]. From
a social perspective, they become a cultural product capable of questioning or proposing
realities and transporting society’s problems to fiction [23].

In this booming framework, and at a time when education is looking for new and
inclusive languages, educational video games (also known as serious games) are postulated
as a suitable alternative to contribute to the progress of education towards new method-
ologies, becoming an effective medium [24] for the transmission of educational content.
Game-based learning has numerous advantages regarding the format itself, aligning with
the course of the younger generations and improving students’ engagement in the teaching
process [25]. Authors such as Abidin et al. [26] claim that serious games positively impact
performance and increase students’ motivation to learn. Since serious games balance
playful and educational aspects, they constitute a privileged learning method for digital
natives [27]. Video games have become a growing solution that positively influences the
learning experience for students born in the digital age [28].

1.1.2. The Need to Find a Complete Model for Designing, Creating, and Evaluating
Educational Video Games

Still, while preserving the advantages of this format, it is essential to remember that
the ultimate goal of using this tool is knowledge acquisition, as there are occasions when it
is difficult to find a balance between playfulness and pedagogy [29,30].

As researchers widely recognise the potential of educational video games, classroom
interventions are being designed and developed using serious games as a knowledge
transmission tool in subjects such as critical thinking [31], sexual health [32], safety [33],
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rehabilitation [34], or mathematics [35]. However, this growing application of educational
video games in learning awakens the urgent need to investigate their application in the
pedagogical context, as well as the design and development process of these [36], to ensure
that it is an effective means to cover the pedagogical objectives proposed by educators.

Along these lines, it is crucial to control and establish taxonomies regulating the
booming educational video game sector [37]. In the literature, some researchers try to solve
this situation by creating models, guidelines, and methodologies for the standardisation of
serious games. On the one hand, there are theoretical frameworks to guide designers in the
process of creating educational video games [38]. Research is also available in the literature
that presents recommendations and advice for developers focusing on the creation of the
game or its subsequent implementation [39]. Likewise, several authors present processes
or methodologies that detail the development of a video game, from its initial stage to its
use, but more focused on the engineering and IT part of the game [40]. Despite models in
the latter category, each of the methodologies focuses on different points of the process,
which shows that there are gaps in the science and, above all, a consensus and unanimity
among them. This raises the need to find a complete and versatile methodology or process
that is easy to implement when designing a serious game.

Given this lack of unity, it is interesting to study what the expert authors in the field
propose and which dimensions are most worked on in each of their models. On the one
hand, we find guidelines that focus on the field, such as Gao et al. [41], whose model
focuses on promoting reframing, or that of Yuxuan et al. [42], who focuses on Engineering
and Computing. In parallel, there are frameworks focused on the serious game format,
such as the study by Egea-Vivancos and Arias-Ferrer [43] which focuses on the evaluation
of immersive virtual reality video games or the study by Koivisto et al. [44], which is
based on simulation games. On the other hand, some authors focus on the specific design
requirements of a game dimension, such as player enjoyment [45], rules and scenarios [46],
or narrative [47]. Concerning use, several models are confined to a single stage of the
process. In their research, Carvalho et al. [48] develop a model for conceptual design,
sticking only to a first phase. Others, such as Ledezma and Simini [49], limit to the design
stage, while the evaluation of educational video games is the stage that is least addressed in
the literature and which, as some authors point out, needs to be investigated [50]. Another
of the characteristics that researchers underline as necessary in this type of video game is the
balance between entertaining and pedagogical content. While preserving the entertainment
advantages of this format, it is essential to remember that the ultimate goal of using this
tool is the acquisition of knowledge, as there are times when it is difficult to find a balance
between fun and learning [29,30], with the former taking precedence. Faced with this lack
of order and unity in the literature, it is necessary to look at these variables to find an
integrating thread between them to incorporate them in a unified and representative way
in a global model.

In addition, as in many emerging industries, the latent economic potential leads to
an overproduction that is difficult to control. In this way, assessing the real impact of this
cultural and educational product is complicated, sometimes generating misinformation or
creating resource banks with little academic rigour or doubtful evaluation of their impact.
Under these considerations, and given the rise of serious games as a new tool within
game-based learning, the considerable increase in the number of users who use them,
and the significant growth in their social and educational impact, it would be advisable
to guarantee a sustainable production modality, following the guidelines of Goal 12 of
the 2030 Agenda [5], establishing limits to this mass production so that the material is
useful and of higher quality, making the economic, human, and scientific investment that is
deposited profitable.
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2. Materials and Methods

This research aims to identify common patterns and differential elements in the
existing methodological models of serious games focused on the design, development, and
evaluation of these educational video games in the last decade.

This general objective is specified in the following specific objectives:

1. To systematise the scientific production around serious games by studying method-
ological models and processes to create and evaluate educational video games.

2. To explore the stages proposed in the existing literature obtained from the studies analysed.
3. To investigate the methodological models’ underlying characteristics to understand

their context and see if they incorporate the necessary components for a consistent
and complete process.

4. To find similar patterns in the methodologies reviewed to outline a standard, versatile,
straightforward process.

5. To determine if there are complete and adequate models that contemplate the design
process of a serious game from all its variables to rescue and value this quality content
to be used in future developments, promoting the use and sustainability of already
available resources.

2.1. Procedure

The scientific methodology followed for this research is carried out in two stages. In the
first phase, a systematic review of the existing literature on methodologies and processes for
designing, developing, and evaluating serious games is carried out. This systematic review
is carried out following the criteria recommended in the PRISMA (Preferred Reporting
Items for Systematic Reviews and Meta-Analyses) statement to ensure the validity and
accuracy of the process. Eligibility, inclusion and exclusion criteria, and search strategies,
are defined through the structure of the PICO model. In the second phase, a qualitative
analysis of the selected studies is carried out to identify which steps are followed when
designing and developing serious games. These processes are detailed below.

2.1.1. Systematic Literature Review

For the development of this study, a systematic review of the existing scientific lit-
erature on methodologies and processes available for the conceptualisation, design, and
evaluation of educational video games was carried out. The recommendations and indica-
tions of the PRISMA statement [51] were followed in order to carry out this review correctly
and to guarantee its validity and rigorousness. The process followed in carrying out the
review is detailed below, explaining the different phases of the protocol.

The initial search began in February 2023 using the combination of the terms “serious
games” and “educational video games”. Two databases, WoS and Scopus, have been
chosen as the most representative in the field of Social Sciences since the object of study of
this research is framed in education and communication. In a second phase, the search was
expanded using the Boolean operators AND and OR in combination with the descriptors
‘model’, ‘education’, ‘pedagogical’, and ‘framework’, among others. These searches showed
a large number of scientific productions, and thanks to this initial phase, it was possible to
obtain an overview of the object of study, the existing models in the literature on serious
games, and, therefore, the relevance of conducting a systematic review.

The final systematic search was completed in March 2023 using the WoS and Scopus
databases, using a search interval of 10 years (from 2014 to 2023 inclusive). The final
combination of terms used was as follows: (Model OR guidelines OR principles OR
dimensions) AND (Development OR design OR evaluation) AND ((educational AND
games) OR (serious AND games) OR (applied AND games) OR (learning AND games)
OR (pedagogical AND games)). Finally, this search yielded 13,692 results, of which 3985
were obtained from Scopus and 9707 from WoS. The inclusion and exclusion criteria used
to filter the results following the PICO format are shown below (Table 1).
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Table 1. Inclusion and exclusion criteria according to PICO model. Source: authors.

Inclusion Criteria Exclusion Criteria

Participants Any None

Intervention Any None

Context 1
Published between 2014–2023

Articles
Final stage

Others
Books, chapters, proceedings,

and others
In press and others

Outcomes

Focused on processes or
methodologies to design,

develop and/or evaluate SG
Educational video games

Focus on guidelines,
recommendations, principles,

or models
Commercial video games

1 The Comparator section of the usual PICO format was changed to Context, following [52].

After identifying the 13,692 results found in WoS and Scopus, we discarded duplicate
articles in the two databases (n = 2957), giving us 10,735 results. Next, we started the
screening phase based on the abovementioned inclusion and exclusion criteria. According
to these criteria, after reading the title, n = 10,626 were discarded as articles irrelevant to
our object of study. Most of this research described attributes of games in isolation but not
processes for developing them. Many others focused on commercial rather than pedagogi-
cal video games, and others focused on designing classroom interventions rather than a
general process for developing a serious game. After the screening, n = 105 records were
selected for eligibility assessment. After reading the abstract, n = 4 that were unavailable
for reading and n = 40 that did not meet the study’s inclusion criteria were eliminated,
leaving a sample of n = 61 records. Finally, after reading the full text of the selected articles,
n = 46 were discarded because they did not meet some of the above criteria not detected in
the previous filtering phases. Thus, n = 15 articles were included in the systematic review.
The summary of the process can be seen in Figure 1.

2.1.2. Qualitative Analysis

The qualitative analysis of the information extracted from the articles is carried out
by identifying the most representative attributes of the research. Firstly, we describe the
methodologies and processes proposed by the different authors, their phases and stages,
and their most relevant elements, as well as whether or not they have a practical validation
of the model. Subsequently, a table is included with the main dimensions extracted from
the publications included in the review, such as the scope of application for which the
methodology is created, the video game format, the type of process developed, or the
relationship between the pedagogical and ludic components of the same. Finally, this
section concludes with the proposal, which emerges from the literature reviewed, of a
four-step process for designing, developing, and evaluating educational video games.

The qualitative analysis procedure consists of four phases. First, an in-depth reading
of the article is carried out. Then, the phases are extracted by focusing on the methodology
proposed and developed by the research. Thirdly, we check whether the process proposed
by the authors is supported by practical validation. To conclude the qualitative analysis,
the model’s main characteristics are classified according to the dimensions. Figure 2 shows
graphically the four phases of qualitative analysis.
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3. Results

Concerning the specific objective of systematising the scientific production of serious
games through the study of methodological models and processes aimed at the creation
and evaluation of educational video games and identifying the most representative char-
acteristics, the articles were analysed and organised by nomenclature used in the study,
author and year, and methodology. These are presented (Table 2).
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Table 2. Main characteristics of the publications included in the review. Source: Authors.

Nomenclature
in the Study Authors (Year) Methodology

[53] Jappur, Forcellini y Spanhol (2014) Literature review

[54] Padilla-Zea et al. (2015) Literature review

[55] Andreoli et al. (2017) Not specified

[56] Djaouti (2020) Literature review

[47] Breien y Wasson (2022) Not specified

[57] Lui y Au (2018) Literature review

[58] Fernandes et al. (2018) Literature review

[59] Londoño y Rojas (2021) Literature review

[60] Carrión-Toro et al. (2020) Not specified

[61] Amengual, Jaume-i-Capo y Moyà-Alcover (2018) Not specified

[62] Avila-Pesantez, Delgadillo y Rivera (2019) Not specified

[63] Roedavan et al. (2021) Not specified

[64] Taipe (2019) Literature review

[19] Slimani et al. (2016) Interviews with experts in
game design (non-Delphi)

[65] Cano et al. (2016) Literature review

Likewise, as shown in Figure 3, research on methodologies for designing and de-
veloping educational video games shows a balanced distribution over the last ten years.
However, a peak in the scientific production of these models was observed in 2018, when
maximums were reached. Between 2016 and 2021, 80% of the research in this field is
concentrated, with 2023 being the year with the lowest production of the years analysed.
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3.1. Methodologies for the Design and Development of Serious Games: Articles Included in
the Review
3.1.1. Article 01

Firstly, ref. [53] develops a conceptual model for digital educational games, focusing
on learning about sustainability in the residential environment. Using the Design Science
Research Methodology (DSRM), the authors propose a process framework for creating,
applying, and evaluating serious games.

In the first stage, the creation stage, the model proposes a dual approach, pedagogical
and playful. On the one hand, the use of Bloom’s taxonomy and Feuerstein’s mediated
learning criteria at an educational level and the incorporation of critical elements of the
game, such as mechanics, aesthetics, story/narrative, and technology at the level of enter-
tainment. This bidirectional approach aims to increase the didactic knowledge of game
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developers so that they create a mechanic favourable to the mediation of player learning
concerning specific content. In the application stage, a structure for the teaching and
learning process is established, following Feuerstein’s mediated learning criteria, focusing
on mediating content learning during pedagogical practice. Finally, it concludes with an
evaluation of two ways. On the one hand, descriptions and narratives through partici-
pant observation and, on the other hand, the application of two questionnaires (pre- and
post-test) to determine the player’s reaction to their experience with the game, motivation,
and the achievement of the pedagogical objectives. This study concludes with a pilot
test to check the validity of the process in the Computer Laboratory of the Faculty of Flo-
rianópolis, which presented positive preliminary data on the suitability of the conceptual
model presented, giving freedom for future work to incorporate other learning theories.

3.1.2. Article 02

In ref. [54], the authors present an incremental design process with four levels: educa-
tional content design, entertainment content design, relating educational and entertainment
content, and user modelling. In the first level, educational content design, they present
the following activities: knowledge areas design, educational goals design, educational
tasks and activities design, and educational model design. The second level, entertainment
content design, is divided into four fundamental tasks: game basic design, video game
challenges design, game stages and levels design, and game model design. Thirdly, the
level of the relationship between educational and entertainment content establishes the
links between the two previous levels. Finally, user modelling is built around four perspec-
tives: general, educational, game, and interaction. With the design and development of
this process, the authors aim to facilitate the specification and design of educational and
recreational content and to ensure a balance between educational and recreational compo-
nents. In support of the proposed methodology, they present the pilot of an authoring tool
that helps teachers and designers in the video game creation process.

3.1.3. Article 03

On the other hand, ref. [55] shows a framework called FRACH to conceive, design,
and evaluate immersive and collaborative educational video games focused on cultural
heritage. This model provides a design structure with steps to follow throughout the
process, from the initial design phase to the evaluation phase of the game. The authors
emphasise this framework as an iterative process in which each phase can be carried out
several times, even in a different order or intertwined. The preliminary phase is a prelude to
this process, although indispensable. Its objective is to shape the description of the serious
game to be produced, its learning objective, or the audience, among others. Once this phase
has been completed, the process begins in the conceptual phase to design the significant
elements of the video game, such as the narrative, the challenges, the interactions, or
the micro-learnings of the scenes. All of the above is implemented in the development
phase, and the game is modelled, tested, and corrected for errors. In the final stage of the
process, the evaluation phase, validation and user testing are carried out. To measure the
effectiveness of FRACH, the authors implemented it in the design and development of a
serious game called HippocraticaCivitasGame, in which players could visit the baths of a
historical site.

3.1.4. Article 04

Ref. [56] introduces a generic model for designing educational video games, focusing
on discovering whether there is a universal framework for designing a serious game or
whether it is inevitable to use several different methods that address different aspects.
After reviewing ten design methodologies, the author constructs DICE, a four-stage model
(define, imagine, create, and evaluate) to design serious games. Once again, it is an
iterative process among its stages, including the definition stage, which aims to improve
the game cyclically. In the “define” phase, the educational objectives, the information to be



Sustainability 2023, 15, 12351 9 of 22

transmitted, and the skills to be developed are specified. Subsequently, in the “imagine”
phase, the game is designed to lay the theoretical foundations implemented in the “create”
phase. Furthermore, finally, the prototype is evaluated with the target audience on a
project-specific basis in the “evaluate” phase.

3.1.5. Article 05

Another vision is presented by [47], the eLuna framework. This model focuses on
narrative and is based on co-design, allowing educators to collaborate with developers in
the multidisciplinary design of educational video games. This methodological co-design
starts with a first preparation phase in which educators define the curricular content,
learning objectives, student data, or the learning situation. Subsequently, through the
phases of co-design and co-specification, this model proposes a methodological process
based on the visual language of icons, colours, and descriptions, allowing a partial and
flexible design between the agents working on creating the serious game. In the final stage
of development, the project jointly generated in the previous phase is used as the basis
for developing an educational video game. To illustrate the use of this framework, Idun’s
Apples, a serious game co-designed, co-specified, and implemented in a prototype using
the method and visual language proposed by eLuna, is presented.

3.1.6. Article 06

Ref. [57] develops a model for the design of educational spiral games based on ob-
servation and the final product. This process starts with defining the learning objectives
and goals, the purpose of the game, and the needs to be covered. All this information
enters the spiral cycle composed of the design stage, where the concept and fine-tuning
of the game are carried out, followed by the prototyping stage, and finally, concluding
with the evaluation of the game and the identification of minor errors to be modified. This
type of model allows the results of the designed game to be perfected at each iteration of
the spiral. As the development progresses, the scale of the adjustments decreases. The
process is finished when the development team considers the prototype acceptable. As
in previous cases, the authors put into practice the implementation of the model in the
design and development of SEO War, a game for students who are not familiar with the
subject and whose objective is to achieve the learning of the main concepts of Search Engine
Marketing (SEO).

3.1.7. Article 07

On the other hand, in ref. [58], the authors propose a roadmap with practical actions
for creating and developing games based on the principles of Design Thinking. Six phases
are presented, starting with the involvement stage, where a diagnosis is made on the
information extracted from the literature on gamification, active methodologies, and design
thinking. In the inspiration stage, we seek to understand and define the factors that
help achieve the objective pursued with the game’s development by analysing existing
models that serve as a reference. This stage is followed by ideation, a co-creative process
to obtain consistent ideas about the model to be embodied in the game. Fourthly, it is
time to integrate the ideas in a combination of elements between the large containers of
gamification, active methodologies, or design thinking, developing the prototype. Once
completed, it is implemented through testing and validation to finish with a final stage
of interaction in which the previous results are incorporated into the model developed to
correct errors and improve the result.

3.1.8. Article 08

Ref. [59] proposes an integrative, user-friendly, and versatile methodological model
that can be used in virtual and face-to-face environments to design serious games. After
carrying out a literature review of models and methodologies, the findings show eight
general categories that will be the basis of the integrative methodological model: establish-
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ing the objectives of the game, characterising the target audience, proposing solutions and
type of game, literature study, incorporating game elements, design or prototype testing,
evaluating the game, and other additional elements. According to these categories, the
model is divided into three main phases: pre-design, design, and testing. In the first phase,
also known as the planning phase, the objectives and the audience are defined. The design
stage, in turn, is divided into two sub-phases: the writing phase, which details the elements
of the game and other components such as emotions, aesthetics, and rewards, and the
construction phase, in which the game’s prototype is made. Finally, in the testing phase, the
prototype is applied to the sample described above, and the game is refined. This last stage
can be considered iterative insofar as it makes adjustments and modifications to aspects
described in previous phases, although not continuously.

3.1.9. Article 09

Ref. [60] introduces iPlus, a methodology for designing serious games with a participa-
tory, flexible, and user-centred design approach. The process starts with the identification
phase, where the design process begins with the establishment of needs and requirements
by the owner. In the second stage, the pedagogical objectives phase, expert educators define
the pedagogical goals in a participatory and consensual manner. The Game Design Docu-
ment (GDD) is created in the third stage, the ludic game script phase, where the game’s
story, characters, or scenarios are established. This stage is followed by the gameplay phase,
to specify the functions or actions that the player will interact with during the game and
the genre of the video game. Finally, the refine phase tries to filter the serious game by
eliminating some elements, correcting bugs, or removing what is hardly applicable to the
game. To complete this pre-established methodology, the authors present a metamodel
where the basic concepts and the relationships between them are defined. Some cases of
serious game studies already developed with the iPlus methodology are also analysed.

3.1.10. Article 10

Another research, ref. [61], proposes PROGame, an iterative process for developing
serious games, which aims to ensure that these educational products are developed and
validated following a coherent and systematic method that leads to quality serious games.
In this study, the authors propose a process that begins with a previous stage called “project
initiation”, which includes the general description of the project, including the operational
objectives, restrictions, stakeholders involved, and the therapy selection (as it focuses on
motor rehabilitation). As in previous models, this phase is not part of this iterative process.
The first stage, “planning and control”, is about structuring, scheduling, and localising
all tasks of the future process. In the second stage, the “modelling” stage, all the above is
embodied in the design of the graphical user interface, the requirements, and the system
components. In the “construction” stage, it is put into practice and executed through
software to conclude with “evaluation”, which is the stage that closes the cycle and whose
objective is to play the video game in order to find imperfections and correct the detected
errors before the game is made available to rehabilitation patients. As a practical validation,
the authors develop a serious game for improving balance and postural control in adults
with cerebral palsy.

3.1.11. Article 11

Ref. [62] proposes, on the other hand, a conceptual model for the design of serious
games that combines the requirements of the Game Design Document (GDD) and peda-
gogical design, which, as the authors state, had not been previously related and discussed
in the literature. The proposed process is structured around four stages: analysis, design,
development, and evaluation. The first phase determines the user profile, skills acquired,
pedagogical objectives, estimated budget, and game idea/concept. Subsequently, with
all this defined, the mechanics, scenarios, environment, or learning system to be used are
designed in the second stage. The development stage is the phase in which the tasks are
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planned, the software is coded, and the game is prototyped. The last phase comprises
the evaluation, where the initially proposed objectives are validated, the game is imple-
mented and tested, and the contents are updated. When everything is finished, the game is
launched to the users. The article concludes with a case study that gives practical validity
to the proposed model with the development of Athynos, a game for children with learning
difficulties to improve motor and cognitive skills.

3.1.12. Article 12

For its part, ref. [63] shows a development model for educational video games adapted
from the fundamentals of game-based learning. This framework is structured in four
stages, the first two related to the four bases of learning (affective, motivation, cognitive,
and social). The first phase of this model is analysis, the main objective of which is ideating
educational content. In this first stage, the affective foundations of game-based learning are
understood as attitudes, the motivation foundations as interest, the cognitive foundations as
information, and the social foundations as relatedness. In the second phase, the production
phase, the game prototype is developed, and at this stage, the foundations are translated as
follows: affective, as the storytelling and the visual aesthetics; motivation, as the incentive,
mechanic, and interaction; cognitive, as the context, representation, or scaffolding; and
social, as the social interaction or learning culture. In the testing phase, feedback and
evaluation by the players are expected, concluding with the release phase, with the game’s
final version. If minor adjustments are needed, the testing stage can be moved back to the
production stage. To conclude the article, the model was validated using the relativism
approach and used to develop several prototype games for universities, national companies,
and the military.

3.1.13. Article 13

Another study, ref. [64], proposes a model for developing educational video games to
improve the attention of students with attention deficit hyperactivity disorder (ADHD).
The general outline of this model is divided into three phases. The first of these, which sets
out the requirements and functionalities, is in turn divided into two sub-phases: enquiry,
which includes the hyperactivity and attention problems, participants or the team that must
participate in the development of the game, and modelling, where the data, the scenario, the
behaviours, are detailed. Phase two comprises the design, in which the software attributes,
the game architecture, the interface design, or the definition of patterns are detailed. Finally,
it concludes with an evaluation phase of tasks such as determining metrics, testing, and
error correction. As a result, it is established that pedagogical and therapeutic aspects can
be considered by the designers of educational games in the analysis and design phase of the
product and that the integration of augmented reality as an emerging technology for the
development of a tool to support therapeutic and teaching-learning processes for children
with ADHD is interesting.

3.1.14. Article 14

Ref. [19] introduces a novel model as it presents a multi-layered methodology, which
provides an approach to analyse and evaluate the design of serious games as a collaborative
and iterative process between the designer, the educator, and the player. This methodology
comprises five layers: learning, story, gameplay, experimentation, and debriefing. The
learning layer defines the tasks and subtasks, the didactic strategy and its intention or
the structure of the game, as well as the characteristics of the player and the style of play
(cooperative, competitive, individual). Subsequently, the story corresponds to the player’s
narrative, i.e., the events of the game, the quests, or the environment. The gameplay will
determine everything related to the behaviour flow, such as the avatar or the controls. On
the other hand, experimentation encompasses all the interactivity of the serious game. The
final layer is the debriefing layer, which compares the objectives set, results achieved, play
times, or efficiency. The authors emphasise the help that this methodology can offer both



Sustainability 2023, 15, 12351 12 of 22

game designers and education professionals in evaluating and having guidelines for joint
design with other actors. Finally, the model is used to examine and evaluate a prototype
created for sales training.

3.1.15. Article 15

To conclude this review, ref. [65] develops MECONESIS (methodology for conceiving
serious games for deaf and hard-of-hearing children). This model comprises four phases:
analysis, pre-production, production, and post-production. The analysis is where issues
related to usability, technology, gameplay, or the role of the different user profiles, learning
styles, and pedagogical objectives are detailed. In pre-production, the design patterns and
guidelines to be followed, the narrative, the game architecture, and even design prototypes
are set out. Production involves the development of the functional prototype, which, in
the post-production phase, receives an analysis of the results focused on the pedagogical
objectives established in the first stage. The interest of this model lies in its support of
multidisciplinary communication between all the actors who may intervene in the creation
and development of the educational video game. This methodology, in turn, has been
applied in a case study for children with hearing impairment in the USAER programme
in Mexico, where the children’s experience of using the ABC-Spanish game in learning to
read and write is evaluated.

3.2. Main Dimensions Drawn from the Literature

The table below contains the most representative dimensions of each of the articles.
These dimensions are the focus or base on which each model designed is centred, the field
in which it is applied, the use for which it is intended, the methodology used to develop
the article, the iteration of its phases, the format for which they are intended, the approach
concerning the recreational and educational aspects, and the practical validation (Table 3).

Table 3. Main dimensions extracted from the publications included in the review. Source: authors.

ID Focus/Base Scope Use Phases
Iteration Format Approach Practical

Validation

[53]

Learning about the culture of
sustainability in the
residential and home
environment

General Design
Development No Computer

game

Playful and
pedagogical

balance
Yes

[54] Collaborative aspect General
Design

Development
Evaluation

No Not
specified

Playful and
pedagogical

balance
Yes

[55] Collaborative and cultural
aspect General

Design
Development

Evaluation
Yes Not

specified Playful Yes

[56] None General Design Yes Not
specified

Mostly
playful No

[47]

Learning based on
digital and narrative games
Co-design (teachers and
designers)

STEAM
(Learning)

Design
Development No Not

specified

Playful and
pedagogical

balance
Yes

[57] Teaching SEO (Search
Engine Optimisation)

Marketing
(SEO)

Design
Development Yes Not

specified
Mostly

pedagogical Yes

[58] Design Thinking Design
Thinking Development No Not

specified

Playful and
pedagogical

balance
No

[59] None General Design
Development

Not
at all

Not
specified Playful No
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Table 3. Cont.

ID Focus/Base Scope Use Phases
Iteration Format Approach Practical

Validation

[60] User-centred design General Design No Not
specified

Mostly
playful Yes

[61] Motor rehabilitation Therapy
(Health) Development Yes Not

specified Playful Yes

[62] Learning disabilities Learning Design No Not
specified

Playful and
pedagogical

balance
Yes

[63] Game-based learning
foundation General Development Not

at all
Not

specified

Playful and
pedagogical

balance
Yes

[64] Improving attention
of children with ADHD

ADHD
(Health)

Design
Development No Augmented

Reality
Mostly
playful No

[19] Collaborative design
Multi-layered model General Design

Evaluation Yes Not
specified

Playful and
pedagogical

balance
Yes

[65]
Children with
disabilities
hearing impairment

Disabilities
(Health)

Design
Development No Not

specified

Playful and
pedagogical

balance
Yes

These seven dimensions are drawn from the articles included in the review. The
focus/base refers to the approach of the process or methodology developed on a particular
aspect. Scope describes the subject area of the methodology, which may be general or
subject-specific, such as learning or health. The use dimension classifies the different
articles according to the purpose for which they are created. It can be for the design,
development, or evaluation of serious games or several of them. The phases iterations refer
to the methodologies characteristic that allows reviewing possible errors to correct them
during the process and not only in the final stage. The format describes the type of game
for which the methodology is created. This dimension is relevant because some formats,
such as virtual reality, require different technical specifications. The approach measures
the balance between the two main components of an educational video game: the playful
and the pedagogical. Finally, practical validation is presented as a dichotomous question
summarising whether this methodology has any validation to give consistency and rigour
to the process developed.

3.3. A Process for the Creation and Evaluation of Serious Games: SCHEMA

The following is a proposal for a model that serves as a basic scheme for devising,
constructing, and correcting serious games in line with the objectives of this study. Models
have been reviewed in the literature, and their most representative dimensions have been
extracted. The results have been analysed to find common patterns, simplify the process,
and propose a complete model. Reviewing other articles to create that process gives a
holistic and complete view and a more comprehensive knowledge of what already exists.
This model, called SCHEMA (Specification–Content Hierarchy–Engineering–Monitoring
and Assessment), can be used by designers, developers, and educators. The role of the
teacher is considered fundamental in this process to balance the playful and pedagogical
components of the created SG. This proposal is structured around four steps, three of which
are iterative. The first one is left out of the iteration since the bases of the project (purpose of
the game, target audience) are only established once, in the beginning, and are not modified
regularly. It is also important to emphasise that these are steps and not phases or stages, as
this nomenclature can be misleading because they are considered successive stages when
time does not allow for repeated revision (Figure 4).
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The first step is Specification, the starting point of the educational video game to be
created. At this point, all the bases that will lay the foundations for the characteristics
that determine the type of game are established. The needs for creating this serious
game are identified [47,60], the target audience [55,59], its objectives [47,59], whether there
are intermediaries in the process [61], and the expected skills to be acquired with the
game [56,62]. At this point, it is also important to highlight specific aspects of the concrete
case, e.g., if the audience has special needs or the focus of the video game [61,64]. This step
should be developed jointly between the educators, who have the goal to be conveyed, and
the designers and developers in charge of implementing it.

The second step is Content Hierarchy, which will shape all the material to be included
in the educational video game, both in terms of pedagogical content and all the game’s
ludic considerations, hierarchies, and relationships. At the level of entertainment, the
mechanics [59,62], aesthetics [53,63], narrative [53,55,65], challenges [54], levels [54], sce-
narios [19,64], game events [19,56], dialogues [56], characters [19,60], rewards [59], and
interactions [63] are defined. It is also in this step where it must be explicitly determined
which format will be used (Augmented Reality, Virtual Reality, computer game, or simula-
tion) to correctly adapt all the previous elements. On the other hand, didactically, the tasks
and activities to be developed during the game [54,61], the pedagogical objectives to be
achieved [54,60], the micro-learnings [55], and even the learning style [65] are shaped. In
order to achieve a well-integrated and appropriate game, this step must be a co-creative
process between educators and designers [58], ensuring that all entertainment components
have associated pedagogical objectives or, failing that, have set small tasks. This collabora-
tive and parallel work between designers and developers is paramount to assemble and
prioritise the learning strategy between the playful layers of the videogame.

The third step is Engineering, where the serious game is implemented. The previous
design is put into practice, and the game is developed [55,58]; the genre [60] and the
graphical interface [61,64] are finalised. The software used will also be detailed here [62].
It is essential in this step to remember the educational component; therefore, during the
development, always keep in mind the relation between both contents [54].

The fourth step is Monitoring and Assessment, which is the point where the aim is to
monitor and evaluate the game in order to correct possible errors [64]. First, the prototype
is validated [55,58], the game is tested with the sample, and feedback is obtained [63]
to detect problems and solve them [56,62], returning to previous phases if necessary,
during a refinement process [59]. It is essential at this point to check that the pedagogical
objectives [65], micro-learnings, and skills have been appropriately achieved [61]. At this
point, it is again vital to count on the teachers, even inviting them to test the game and
detect possible deficiencies from the point of view of transmitting content and achieving the
established pedagogical objectives. Once the game is finished, it will be launched [63,65],
permanently preserving constant maintenance [62]. Table 4 shows these four steps and
their definition, together with the references found in the literature and the educational
and ludic balance.
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Table 4. SCHEMA: a process for the creation and evaluation of serious games. Source: authors.

Steps Definition In Literature Playful vs. Pedagogical

Specification

This is the initial point at which
the need for creating a serious

game, the target audience, and the
objectives to

be achieved are identified

[55] Preliminary phase
[59] Pre-design phase
[60] Identification phase
[61] Project initiation

Playful

[56] Define
[47] Preparation
[64] Enquiry
[19] Learning layer

Pedagogical

[58] Involvement
[62] Analysis

Playful and pedagogical
balance

Content
Hierarchy

The aim will be to give shape
to all the material to be included
in the educational video game,
both educational-pedagogical

content, as well as all the
considerations at the level of

mechanics, dynamics,
and aesthetics of the game

[54] Entertaining content design
[55] Conceptual phase
[56] Imagine
[59] Design phase (writing sub-phase)
[60] Ludic game script phase
[61] Planning and control

Modelling
[62] Design
[19] Gameplay layer
[65] Pre-production

Playful

[54] Educational content design
[58] Ideation
[60] Pedagogical objectives phase
[63] Analysis
[64] Modelling

Pedagogical

[53] Creation stage
[47] Co-design and co-specification
[57] Conceptual design

Game design
[58] Inspiration
[62] Analysis
[19] Story layer
[65] Analysis

Playful and pedagogical
balance

Engineering

The serious game is
implemented, the previous

design is put into practice and
the game is created

[54] User modelling
[55] Development phase
[56] Create
[47] Development
[57] Prototyping
[59] Design phase (construction sub-phase)
[60] Gameplay phase
[61] Construction
[62] Development
[63] Production
[64] Design
[19] Experimentation layer
[65] Production

Playful

[53] Application stage Pedagogical

[54] Relating educational and entertaining
content
[58] Integration

Playful and pedagogical
balance
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Table 4. Cont.

Steps Definition In Literature Playful vs. Pedagogical

Monitoring
and

Assessment

The aim is to correct possible
errors. The game is tested with
the sample to detect problems

and fix them.

[55] Evaluation phase
[56] Evaluate
[57] Evaluation

Identification
[58] Implementation

Interaction
[59] Testing phase
[60] Refine phase
[61] Evaluation
[63] Testing
[64] Evaluation

Playful

[63] Release
[65] Post-production Pedagogical

[53] Evaluation stage
[62] Evaluation
[19] Debriefing layer

Playful and pedagogical
balance

The table above summarises the extraction of the main steps of SCHEMA through the
phases found in the literature. Firstly, the nomenclature given to the different steps is listed.
It then includes a brief description of what is included in that step, which complements
what is described under the heading. Next are the references in the literature that are
included in each phase, all identified with the reference of the article and with the original
name of the phases of the methodologies developed in these articles. Finally, the phases of
the literature are classified according to their approach, which can be playful, pedagogical,
or a balance between the two.

SCHEMA stems from a systematic literature review and attempts to address some
of the mismatches in other models in previous articles. This process introduces minor
improvements only present in some research in the literature. It highlights the role of the
teacher as a fundamental agent in creating and developing an educational video game.
This idea still needs to be well established in most studies analysed. It is precisely thanks
to the incorporation of the teacher in the process that it is possible to balance playfulness
and pedagogy in the serious game. While the designers maintain attractive dynamics and
mechanics for the player, the teachers take care of this interactive narrative’s pedagogical
objectives and learning potential, one of the most significant weaknesses in the review and
is already highlighted in the scientific literature.

4. Discussion

This study presents a literature review to systematise the available literature on the
object of study, achieving the objectives initially set out. According to De Freitas [66], there
are multiple benefits for students when the learning process takes place through serious
games, although, to date, they are still not very widespread in the classroom [3]. Finding
a more standardised approach to improve the rigour of serious games [67] and defining
guidelines for their creation is not only positive but also necessary to reverse this situation.

4.1. The Dimensions Mined from Literature

When designing an educational video game, it is crucial to find a basis for the design,
either using a more general model or one focused on a specific branch of knowledge. Of
the 15 studies included in this review, three of them focus on the field of health [61,64,65],
two on learning [47,62], one on marketing [57], and another on creative techniques such as
Design Thinking [58]. At the same time, the remaining eight (53%) are conceived from a
general perspective. These results suggest the possibility of expanding the literature on
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methodologies and processes specialising in subjects such as art, mathematics, engineering,
or sport.

On the other hand, in terms of their use, 80% of the methodologies are created with
the aim of being used to design serious games, and 73% of them are for the development
process. However, the figure for those whose purpose is evaluation is far behind, only 20%.
These data only deepen the need to develop evaluation frameworks for these interactive
narratives, a deficiency that the literature had already highlighted [68,69].

Likewise, the format used by educational video games is also important since, when
developing an SG, it is paramount to know which device it will be played on. Regarding
design, the guidelines for creating scenes for a computer game are not the same as for a
Virtual Reality game. In the literature, several interventions are carried out with a serious
mobile game [70,71] or even Virtual Reality [72–74]. However, among the fifteen processes
rescued in this literature review, only two focus on a specific format: computer game [53]
and Augmented Reality [64]. This reflects the convenience of investing efforts in developing
methodologies for designing, developing, and evaluating educational video games focused
on a specific format, such as the mobile version or Virtual Reality.

In addition to the above, designing a serious game is a complex process in which
it can be challenging to find a balance between the “serious” content of the curriculum
and the playfulness of the game [75]. Based on the results obtained from the studies
analysed, slightly more than half (53%) present a methodology incorporating a balance of
pedagogical and entertainment elements, very close to those mostly or entirely made up of
purely recreational elements (40%). Only one of them [57] has a more significant share of
educational aspects in its process, which underlines the concern of several authors that it is
not achieving this balance between the two sides of the game [29,30].

Another critical point assessed from the rescued methodologies is the iteration of their
models. Two out of three articles have published a model that does not consider the design,
development, and evaluation of serious games as a process that is iterated, corrected, and
updated. Only five of them [19,55–57,61] did specify that their methodologies are designed
to be iterative and allow for flexibility in the process. As noted above, designing and
developing an educational game is a complex task, which implies a risk of failure [76].
Therefore, iteration should be an essential requirement.

On the other hand, most of the articles accompany the process or methodology devel-
oped with a practical validation that gives consistency and veracity to the proposal. Only
four [56,58,59,64] of the fifteen studies do not implement the model in a practical case.

4.2. Methodologies Weaknesses to Be Improved in Future Research

Several studies emphasise the importance of educators as a fundamental part of
the process of ideation, creation, and implementation of educational video games [77].
Concepts such as co-design [47] or co-creativity [58] begin to emerge from some of the
articles, another refers directly to a collaborative process between agents [65], and another
does not incorporate teachers in the modelling of the process itself, but with the application
of an authoring tool [54]. The other fourteen studies do not explicitly include educators in
the process, limiting it only to designers or developers, even though the literature highlights
their importance in the process [78].

Finally, a radiography of the different phases of the models reveals some inconsis-
tencies. The first stage, in which the objectives, needs, target audience, or skills to be
acquired, among others, are established, is non-existent in some of the methodologies
studied [53,54,57,63,65]. In these cases, the authors start directly in the next phase, that of
the theoretical design of the contents and skeleton of the game, which is present in all the
studies in the review. Likewise, the development and construction of the game are found
in 100% of the processes but not the evaluation and error correction stage. Articles such
as [54] or [47] do not contemplate a specific step for these purposes, which launches an
incomplete and lacking methodology regarding the evaluation of educational video games.
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However, in line with the objective of determining whether there are complete and
adequate models that contemplate the design process of a serious game from all its variables,
there is no article that meets the most critical considerations in order to rescue and value this
quality content to be used in future developments, promoting the use and sustainability of
already available resources. Although there are some very close to achieving them, such as
the FRACH framework [55] or the PROGame [61], they lack the co-design and co-creativity
aspect and are entirely playful. Others, such as MECONESIS [65], which does call itself
collaborative, lack iteration, as do iPlus [60] or [62], which, in addition to this, only consider
their process as a methodology for the design of serious games.

4.3. SCHEMA: A First Step towards Improving Serious Games Methodologies

Thanks to this systematic review, the SCHEMA model emerged, which attempts to
address the shortcomings identified in other methodologies, in line with the aim of this
study to outline a standard, versatile, and straightforward model. Using a systematic
review methodology in developing SCHEMA as a process has allowed one to experience
a more holistic view of the object of study. In addition, knowing the existence of models
in the literature enables us to identify common patterns, simplify them, and solve slight
imbalances with a new model, aiming to improve science.

Therefore, one of the strengths of SCHEMA is that it tries to improve some irrelevant
or non-existent components in other models. This process contemplates both the ideation
and design of the SG, as well as its development and construction stage and its subsequent
evaluation, monitoring, and error correction. In its conception and definition, the impor-
tance of the role of the teacher during the process is emphasised, working together with
the designers and developers to achieve a balance between the playful and the pedagogical
from the initial phases of the creation of the educational video game. SCHEMA also empha-
sises the need to detail the format of the game from the beginning, always in line with the
learning strategy, as well as highlighting the relevance of iteration during the development
of its phases.

In short, and in agreement with Zhonggen [30] on the need to investigate educational
video games’ design and development process, common patterns and differential elements
have been identified in the existing methodological models of serious games of the last
decade. Assessing the impact of this cultural and educational product and establishing
taxonomies that regulate the booming sector of serious games [31] was the purpose of
this research to lay a theoretical foundation for building future educational video games.
With this study, SCHEMA becomes a valuable tool for this purpose, proposing a simple,
common, and balanced process for the future creation of classroom educational games.
In this way, it is possible to offer guidelines in the process of creating this attractive and
relevant tool for the education of digital generations, in addition to taking a step forward
towards a sustainable science that ensures quality production that makes a return on
human, scientific, and financial investment [5].

5. Conclusions

In the last decade, educational video games have gradually established themselves
in the classroom as a learning methodology that connects with today’s social discourses.
Nevertheless, this new trend has pushed the video game industry towards a production
that is not very controlled regarding the bases on which to build.

This research concludes with five main ideas, some related to the shortcomings de-
tected in the methodologies and processes studied, and others as future lines of research to
be explored, as well as a proposed model for the design, development, and evaluation of
serious games.

Firstly, the systematic review carried out emphasises the need, already pointed out
by some authors [29,30], to develop models that are committed to a balance between the
playful and pedagogical components within these digital narratives, which, after all, is a
matter of using a novel format to achieve specific learning outcomes, which are the primary
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purpose. In the same way, although some studies are timidly beginning to incorporate
teachers in the processes of creation and construction of the serious game, it still needs
to be established as a habitual dynamic. Precisely, this co-creative process would allow
us to achieve the parity between entertainment and learning more effectively. Finally,
the lack of iteration in most of the reviewed methodologies is noteworthy, a feature of
utmost importance, since, as some researchers point out, the design and development of
educational games have complications [76]. Therefore, this iteration, in order to rectify and
correct errors, is essential.

This research presents SCHEMA, a model whose purpose is to serve as a base scheme
for devising, building, and correcting serious games, in line with the objectives of this
study. This model can be used by designers or developers, as well as by educators. In
fact, the role of the teacher is considered fundamental in this process to achieve a balance
between the playful and pedagogical components of the SG that is created. This proposal is
structured around four steps, three of which are iterative (Specification–Content Hierarchy–
Engineering–Monitoring and Assessment).

Secondly and finally, future lines of research are proposed in relation to the object of
study. On the one hand, to design specific models for a specific format, such as Virtual
Reality or educational video games for cell phones, since they have very different consid-
erations and only a few processes with this approach have been found in the literature.
Moreover, on the other hand, to develop methodologies to create serious games focused on
areas other than health, marketing, or education, such as sports, art, or engineering.
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