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ABSTRACT

Educationalvideo games have beenincreasingly studied, given theiralignment with students’ interests
and engaging learning experiences. This systematic review follows the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) method and identifies popular interventions, areas
needing further study and methods used to assess learning engagement generated by educational
video games. Findings suggest that the most effective practices are related to gamification, the use
of serious video games and serious video game design, in health and sciences subjects, while the
most recurrent methodological practices are of a quantitative nature. As a contribution, our study
highlights technocratic thinking, while urging more rigorous investigation into digital immersive
practices, particularly serious video game design by secondary education students in humanities
and arts.

Keywords: Digital Game-Based Learning. Collaborative Design. Educational Video Games.
Engagement. Systematic Review.

RESUMO

Os videojogos educativos tém sido cada vez mais estudados, dado seu alinhamento com os
interesses dos alunos e experiéncias de aprendizado envolventes. Esta revisdo sistematica segue o
método Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) e identifica
intervencdes populares, areas que precisam de mais estudo e métodos usados para avaliar o
envolvimento na aprendizagem gerado por videojogos educativos. As nossas descobertas sugerem
que as praticas mais eficazes estdo relacionadas com a gamificacdo, o uso de videojogos sérios e
o design de videojogos sérios, nas areas da saude e ciéncias, enquanto as praticas metodoldgicas
mais recorrentes sdo de natureza quantitativa. Como contribuicdo, o nosso estudo destaca o
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pensamento tecnocratico, enquanto incentiva uma investigacdo mais rigorosa sobre praticas digitais
imersivas, particularmente o design de videojogos sérios por estudantes do ensino secundario nas
humanidades e artes.

Palavras-chave: Aprendizagem Baseada em Jogos Digitais. Design Colaborativo. Videojogos
Educativos. Envolvimento. Revisdo Sistematica.

RESUMEN

Los videojuegos educativos han sido cada vez mas estudiados, dado su alineacion con los intereses
de los alumnos y experiencias de aprendizaje envolventes. Esta revisidn sistematica sigue el método
“Principales items para Reportar Revisiones Sistemdaticas y Metaandlisis” (PRISMA) e identifica
intervenciones populares, areas que necesitan mds estudio y métodos utilizados para evaluar el
involucramiento en el aprendizaje generado por videojuegos educativos. Nuestros hallazgos sugieren
que las practicas mas efectivas estan relacionadas con la gamificacién, el uso de videojuegos serios
y el disefio de videojuegos serios, en las areas de Salud y Ciencias, mientras que las practicas
metodoldgicas mas recurrentes son de naturaleza cuantitativa. Como contribucidn, nuestro estudio
destaca el pensamiento tecnocratico, al tiempo que insta a una investigacién mds rigurosa sobre
practicas digitales inmersivas, particularmente el disefio de videojuegos serios por estudiantes de
Educacion Secundaria en Humanidades y Artes.

Palabras clave: Aprendizaje Basado en Juegos Digitales. Disefio Colaborativo. Videojuegos Educativos.
Involucramiento. Revisién Sistematica.

INTRODUCTION

The world of education has been experiencing a paradigm shift, motivated by the fast
technological advances transforming our society and the need to incorporate them into the classroom
(Coelho et al., 2020; Acosta-Medina et al., 2021). As the demand for digital skills related to the use
of Information and Communication Technologies (ICTs) becomes increasingly higher, it is important
for teachers to gain familiarity with them and their pedagogical potentialities (Seemiller and Grace,
2017). By passing that knowledge into their pupils, teachers can help them thrive in technology-
oriented environments (Brown, 2014).

Digital Game-Based Learning (DGBL), coined by Prensky (2001), is a good example of an
approach that recognizes the ability of technology to provide students of the new generation, the
so-called Generation Z, with fun and pleasurable learning experiences. As technology tends to be
highly valued and used by secondary education students, with video games being a common source
of entertainment for them, using these resources in a pedagogical context can help bridge the gap
between school and students’ interests (Mohr and Mohr, 2017). Indeed, video games and gamified
digital platforms, as sources of motivation, curiosity and willingness to learn, exhibit essential
elements for student engagement in meaningful learning (Manzano-Leén et al., 2021). This construct
is identified in several studies as an essential factor for the success of pedagogical interventions
(Dimitra et al., 2020; Adipat et al., 2021; Hoyng, 2022).

It is our goal to systematize, according to the PRISMA method (Page et al., 2021), the main
thematic trends in recent research, conducted in the last five years, in terms of the relationship
between pedagogical practices revolving around video games, or aspects of them, and student
engagement. After presenting our study’s theoretical framework, in which we define video games,
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based on the concept of engagement or flow introduced by Csikszentmihalyi (1990), we relate it
to pedagogical actions such as the pedagogy of flow (Glessner and Olufemi, 2019) and production
pedagogy (Thumlert, Castell and Jenson, 2018). Subsequently, we describe the methods applied in
our systematic review, followed by the presentation and discussion of the obtained results.

THEORETICAL FRAMEWORK

It is common to equate games with entertainment; however, one should not reduce them to
that definition (Huizinga, 2016). In truth, they correspond to unique activities, hardly classifiable,
which respond to our desire for distraction. Transcending material reality, the act of playing games
contains a metaphysical element, as “the very existence of play continually confirms the supra-
logical nature of the human nature [...]. We play and know that we play, so we must be more than
merely rational beings, for play is irrational” (Huizinga, 2016, p. 3).

In terms of their characteristics, games constitute playful actions subjected to rules and goals,
capable of sparking fun among other pleasurable effects (Studart, 2022). These resources present
interactivity and include representations of imaginary or real worlds. They can display a plot or
narrative features, which contribute to their captivating character. The higher the level of tension
and suspension it provides, the more engaged the player will feel (Breien and Wasson, 2020).
Conflicts and challenges contribute to that, insomuch as they lead to a sense of uncertainty about
the outcome of the gamer’s actions (Coelho et al., 2020).

Amongst game types we can find digital games or video games, which can be defined as
entertainment experiences mediated by electronic devices (Harvey and Pence, 2021). As Brown
(2014) points out, these resources are characterized by an artistic dimension, which harmonizes
human and technological elements: “Video games are the first widely disseminated art form,
emerging from the synthesis of human and artificial intelligence” (Brown, 2014, p. xii).

When we use video games in a pedagogical context, we are promoting DGBL. This can be
defined as an intervention that seeks to “merge the content of learning and the motivation of
game” (Prensky, 2001, p. 2). Serious or educational video games are, thus, distinguishable from
commonly marketed video games, due to their ability to entertain while serving a pedagogical
purpose (Hoyng, 2022).

VIDEO GAMES AND THE CONCEPT OF FLOW OR ENGAGEMENT

The concept of engagement or flow was introduced by Csikszentmihalyi (1990), who argues
that effective learning is connected with positive feelings, achievable through students’ immersion
in activities that can erase their awareness of themselves and their surroundings. The desire to
participate and remain active in the learning process, even when it becomes difficult, emerges as
one of the main advantages of ensuring conditions that favour flow in the classroom (Glessner and
Olufemi, 2019).

According to Magana et al. (2022), flow is key to meaningful learning, since it helps students
integrate new information into their pre-existing schemas. By deriving satisfaction from an experience they
acknowledge as useful or beneficial for their self-improvement, students perceive learning as rewarding
and, therefore, worthy of their time and attention (Michailidis, Balaguer-Ballester and He, 2018).

Admittedly, experiences that trigger flow can lead to pleasure and enjoyment, the first
corresponding to the feeling of satisfaction we experience when the expectations informed by our
biology or social conditionings are met, and the latter to a sense of novelty or conquest. There
are seven components related to enjoyment: tasks with an appropriate degree of challenge, clear
objectives, immediate feedback, temporary break from any concerns, control over our actions, lack
of self-awareness, and changes in the concept of time (Csikszentmihalyi, 1990).
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Concerning the world of video games, we use the term game flow to describe players’ intrinsic
motivation, in other words, “playing for the sake of playing, and learning for the sake of learning”
(Shabalina et al., 2014, p. 2). It is important to note, in this respect, that the creativity of the game
and the player plays an important role in their perception of their gaming experience, as this strength
allows them to appreciate a well-done activity, even if success is not achieved.

Another aspect to consider relates to the game interface, its gameplay and mechanics.
The interface pertains to the introduction of data by the player in the game, along with obtaining
feedback on the results of their actions (Camingue, Melcer and Carstensdottir, 2020). In turn,
mechanics are the rules that define how the player interacts with the game and fulfills the requests
they are given. The gameplay concerns the configuration of the game and the experience it gives the
player, based on its content, challenges and media elements (@ygardslia, Weitze and Shin, 2020).

Studies focusing on the impact of educational video games on affective constructs, such as
engagement, have been growing considerably, taking account of games’ interactivity, which is present
in the game’s use of multisensory configurations. Combining the narrative with appropriate visuals,
sound effects and soundtrack allows players to give meaning to their gaming experiences (Zhao
et al., 2022). With this in mind, researchers of serious video game design highlight the importance
of the plot, which must be appealing from the student’s point of view, characters’ avatars, preferably
customizable, the game’s realism, its degree of challenge and, finally, the exploratory component,
which awakens in the student a sense of control (Laine and Lindberg, 2020).

Another thrilling opportunity for students to learn through video games, besides playing
them, is designing and customizing them (Nash and Brady, 2022). When designing their own games,
students can actively participate in creating authentic materials, shaping them in the light of their
interests and personal traits. Emotional design is the process underlying this, as it presupposes
“both a cognitive and an affective component — cognitive to assign meaning, affective to assign
value” (Norman, 2004, p. 25). Getting to decide, even if limited by the need to include in the game
content from their subjects’ curricula, which aesthetic, narrative and linguistic elements will end up
in their creations helps students attribute a meaning to their game-making experience (Silva and
Miguéis, 2023).

It is important for students to include a narrative in their customized games, as it is a means
towards improving multiliteracies — literary literacy — associated with building and decoding
meaning in a text, through a process of exegesis (Marlatt, Pando and Harvey, 2020), cultural literacy
— understanding the cultural references in the game, establishing bridges between them and the
students’ own culture (Zaky, 2022) — and digital literacy, present in the manipulation and creation
of digital resources (Thumlert, Castell and Jenson, 2018).

In short, to promote engagement or flow in an effective manner, one can resort to educational
video games. They allow for immersion, given its versatility, ability to create meaning, and
customizable aspect, triggering a prolonged sense of satisfaction and acknowledgement of value in
learning tasks. The narrative element can be a source of multiliteracies while the customizable one
is an opportunity for students to express beliefs, interests and perceptions of what is relevant.

PEDAGOGIES RELATED TO ENGAGEMENT OR FLOW
Production pedagogy assigns the student the role of a cultural designer, without limiting the
goals of the products they create to the classroom or the need to cover content (Thumlert, Castell
and Jenson, 2018). The resulting products have a digital nature and multidisciplinary uses. Ultimately,
they constitute artistic works, serving the intentions of not only the teacher, but also the student.
As stated by Thumlert, Castell and Jenson (2018), learning through making digital artefacts
“is premised on the view that people learn best [...], through making things that address learners’
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present purposes and self-defined concerns: real-world objects and technology artefacts that
have immediate sociocultural worth to the makers” (Thumlert, Castell and Jenson, 2018, p. 708).
Affectively speaking, this pedagogy aims to transform learning into a customizable adventure, open
to digital improvisation, the stimulation of imagination and representations of real-life situations
(Prensky, 2007).

In turn, pedagogy of flow establishes that learning activities need to provide immersive
experiences in which a student can widen their knowledge and master skills. This process is conducive
to a sense of fulfillment (Glessner and Olufemi, 2019). To assess whether their flow-based practices
are successful, teachers should think about issues such as:

What do | know about these students? What are they interested in? What sort
of activities do they enjoy doing? What conditions are usually present in those
moments in which they are in a state of flow?” And finally, “How can | facilitate a
flow experience for all my students? (Glessner and Olufemi, 2019, p. 3).

A key element in pedagogy of flow is authenticity, for it is necessary to give the activities
a practical, experimental nature, in order to enhance students’ understanding of how to operate
effectively in real-world contexts. Two powerful learning forces, negotiation and co-construction of
meaning, arise from creating digital art collaboratively. To contribute to their development, teachers
should promote collaborative work and activities that rely on students’ agency and spirit of initiative
(Nash and Brady, 2022).

It is worth noting that, in both production pedagogy and pedagogy of flow, the teacher
performs the role of facilitator, contributing to the success of the student through a process
of scaffolding (Faber et al., 2023). By limiting their interventions to what is merely necessary —
helping overcome creative blocks while clarifying and systematizing certain contents — teachers can
empower students, fostering their engagement and enhancing their protagonism in the classroom.

METHODOLOGY

Systematic reviews involve describing and reflecting on information selected from articles that
share themes and approaches, in a way that allows for production and dissemination of knowledge
(zawacki-Richter et al., 2019). They elucidate the process undertaken by the researcher, so that
future adaptations or replications of their work can be done (Okoli, 2015). A further advantage is
the identification of scientific gaps and guidelines related to good practices. The methods we have
employed comply with PRISMA recommendations insofar as they focus on the thorough assessment
of the findings described in the collected studies, addressing their degree of bias (Page et al., 2021).

RESEARCH QUESTIONS

Research on serious video games and DGBL, due to its growing popularity, is broad and
dispersed. As such, it benefits from efforts to synthesize and discuss the information that currently
exists on the subject (Manzano-Ledn et al., 2021). Since research in technological areas is constantly
evolving, our study focuses on the last five years of scientific findings, pertaining to educational video
games and engagement, in an attempt to provide a concise updated overview on this thematic.
As such, we aim to answer the following questions:

P1: What practices related to video gamesand DGBL environments, relevant for secondary education
contexts, are the most popular in recent research? Which areas need to be further investigated?

P2: What methods are being used to measure engagement generated by practices focused on
serious video games? How rigorously?

Revista Brasileira de Educagédo, v. 31, €310051, 2026 5



Claudia Eugénia Espinha Braga da Cruz Silva and Marlene da Rocha Migueis

PROTOCOL AND REGISTER
The protocol used for this systematic analysis has not been previously registered.

ELIGIBILITY CRITERIA

We considered, in the selection of studies, the following factors: typology, meaningfulness
and target population. Given this, the criteria that led to our corpus were: publication date between
2019 and 2023; area that fits formal education; inclusion of an empirical dimension; association
between practices focused on video games and engagement or constructs alike (motivation, for
example); and, finally, study relevant for secondary education contexts. Texts behind a paywall were
not excluded. The type of text we chose was the article.

DATABASES AND DESCRIPTORS

Our search was conducted in December 2023, in the Scopus database. The descriptors
included in the search field were: (“video game” OR “game design” OR DGBL) AND (engagement
OR flow). The number of articles we initially obtained corresponded to 105. The selected filters
refer to the years targeted (2019-2023) and text type (“journal article”). We read the titles and
abstracts of the texts to determine their relevance to our study. This process resulted in 34 articles,
whose contents were further analyzed, so we could ascertain their alignment with the levels
attended by students in secondary education and the themes: formal education, video games, DGBL
and engagement. Ultimately, 22 articles were included in our study. We considered articles which,
notwithstanding the absence of a clear target audience, present empirical findings on practices
applicable to teenage students. In Figure 1, it is possible to confirm the total number of obtained,
excluded and used articles.

RESULTS

POPULAR PRACTICES RELATED TO VIDEO GAMES AND DIGITAL GAME-BASED
LEARNING ENVIRONMENTS, RELEVANT FOR SECONDARY EDUCATION CONTEXTS

The most popular approaches identified in the studies constituting our corpus® include
gamification, Aprendizagem Baseada em Games (ABG), comparable to DGBL, classroom gamification
based on video game design, and the use of mobile games. We analyzed seven articles exclusively
related to the use of gamification, in other words, the incorporation into a classroom of “different
game design elements (badge, time constraint, clear goals, challenge, playtesting) on varying levels
of abstraction” (Franco, 2022, p. 2). In Franco (2022), we see how an English course book can be
digitally transformed into a gamified experience. In turn, Studart (2022) describes an instructional
design model for video game-centered pedagogical practices.

As for Zhao et al. (2022), they propose an innovative conceptual model, NEWTON-enhanced
gamification model (N-EGM), for the integration of digital games in Science, Technology, Engineering
and Mathematics (STEM) subjects. On a more general note, Vrcelj, Hoi¢-BoZi¢ and Dlab (2023)
present a systematic review reporting the use of a wide variety of digital tools — video games and
platforms with video game elements included — in primary and secondary education, designed and
implemented in line with the selected subject’s content and curricula goals. Likewise, Manzano-
Ledn et al. (2021) resort to a systematic review to explore the impact of educational gamification on
student motivation and their school performance.

1 Atable presenting the information in which we based our analysis can be found in Appendix 1.
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Figure 1 — Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) 2020 flow diagram for new systematic reviews.
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Source: Page et al. (2021).

In a study undertaken by Gallego-Duran et al. (2019), the authors describe a rubric that holds
potential to effectively create an engaging and effective game design, by analyzing its strengths and
weaknesses, while highlighting areas for improvement. Although its target audience corresponds to
teachers who wish to acquire initial experience in gamification, with no reference of students’ age or
school years, the study highlights the need for gamified experiences to provoke affective responses
such as emotional entailment, engagement, and playfulness enabled, a characteristic of sandbox
and open-world games, where “players have complete autonomy for developing their own creativity
in vast open decision spaces” (Gallego-Duran et al., 2019, p. 10).

Rodrigues, Oliveira and Rodrigues (2019) also explore the connection between
gamification and engagement, emphasizing how understanding video games and social games’
popularity and immersiveness allows for a broader definition of gamification. They advocate
that the digital and social aspect, transposed into non-game applications, are as important as
the game elements themselves.

Concerning serious games and practices which fall into DGBL, we found 15 articles, seven
of which related to health education (Themistokleous, Avraamidou and Vrasidas, 2020; Haruna
et al., 2021; Nicholas et al., 2022, 2023; Andrew et al., 2023; Guo et al., 2023; Wang et al., 2023).
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These present goals which range from conveying information about the dangers of drug use,
smoking and unhealthy sexual endeavors by adolescents to promoting actions in general leading
to a healthy lifestyle. Themistokleous, Avraamidou and Vrasidas (2020) stress the advantages of
using mobile games rather than computer games, due to young people’s easy access to these
devices. On the subject of wellness in the digital world, Wang et al. (2023) seek to tackle the issue
of Internet addiction by designing and implementing a digital serious game-course in a middle
school. The study foci extend to the effects exerted by DGBL on students’ cyber wellness literacy,
motivation and engagement.

In terms of engagement in specific domains of knowledge, Morawski and Wolff-Seidel (2023)
present the results from a research project titled “Gaming & Geography”, in an attempt to legitimize
assigning video games the role of a medium in the didactic discourse of geography. A model for
critically analyzing digital space and action in video games emerged from this research project, with
an aim to improve rigor in video game use, in the context of geographic education. In turn, aiming to
identify effective game-based elements to customize an engaging learning courseware, Harikrishnan
et al. (2019) reflect critically on the existing empirical studies on immersive educational technology
in the domain of mathematics.

Regarding the four articles focused on video game design we identified, it is worth referring
Breien and Wasson (2022), who, following a multidisciplinary approach, propose a model for
designing serious video games, in a way that motivates educators to collaborate with programmers
in the multidisciplinary design of DGBL narrative environments. Beca et al’s study (2022) stands
out, insomuch as they employ a production-based pedagogy, by assigning youngsters with no
experience in game making the task of creating narrative video games, using an original resource,
the Gamers4Nature Toolkit. Mohd Tuah, Mohd Nizam and Haslinda Sani (2021), in turn, present
a new model of player association to an avatar, based on student engagement and the attention
they devote to the experience of playing serious video games. As for Laine and Lindberg (2020), they
carry out a systematic review with the goal of creating a taxonomy containing elements of games
that favor motivation. Finally, two studies, similarly to Beca et al. (2022), delve into the topic of
educational video games and climate change (Ouariachi et al., 2019; Neset et al., 2020), describing
engagement as a concept which is easier to understand if broken down into three dimensions —
cognitive, emotional and behavioral.

METHODS USED TO MEASURE ENGAGEMENT GENERATED BY DIGITAL GAME-BASED
LEANING ENVIRONMENTS

In our corpus there are seven studies which do not employ methods for assessing
engagement generated by gamification, with the possibility of including digital elements, or DGBL
environments (Harikrishnan et al., 2019; Laine and Lindberg, 2020; Manzano-Ledn et al., 2021;
Breien and Wasson, 2022; Franco, 2022; Nicholas et al., 2022; Studart, 2022). Indeed, they either
present or reflect on immersive game-based educational technology with no mention of rigorous
methods specifically designed to measure its ability to promote learning engagement.

Concerning the studies which include such variable, we have attested the exclusive use
or description of a quantitative approach in six out of the 22 articles analyzed. Neset et al.
(2020), Haruna et al. (2021), Begca et al. (2022), Wang et al. (2023), administered questionnaires
to assess students’ views on the impact of their proposed serious video games and game-
making toolkit. Engagement is measured indirectly in the parameters chosen by the authors.
For instance, when discussing the results, Beca et al. (2022, p. 139) conclude that “upper-
secondary students considered that the toolkit [...] provided a good experience when designing
the game).”
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Gallego-Duran et al. (2019) and Guo et al. (2023) resort to Likert scales to measure the
efficiency of gamification and serious video games, as well as their ability to engage students.
Whereas Guo et al. (2023) assess engagement explicitly by including items in their scale related to
its three components — cognitive, behavioral and emotional engagement — Gallego-Duran et al.
(2019) measure engagement implicitly in all of the items of their scale, except for challenge, where
the theory of the channel of flow is referred, and emotional entailment, where the connection with
learning engagement or flow is more evident. This is due to the common association of engagement
to positive emotions triggered by immersive learning experiences.

The number of studies which followed a qualitative approach corresponds to two. Ouariachi
et al. (2019) and Themistokleous, Avraamidou and Vrasidas (2020) conducted interviews, targeted
at students, teachers or other experts, aimed at gathering data needed for assessing the efficiency
of serious video games or proposing a framework that works as a facilitator of serious video game-
making (Ouariachi et al., 2019). Student engagement is discussed directly in the first study, unlike in
Ouariachi et al. (2019), where it is implied in parameters such as the ability of the game to generate
fun, meaningful and experiential-driven learning.

The remaining seven studies either describe or follow a mixed methods approach. Besides
Zhao et al. (2022), Morawski and Wolff-Seidel (2023), and Nicholas et al. (2023) administered
questionnaires — from students to teachers and vice-versa in Morawski and Wolff-Seidel’s (2023)
case — complemented by interviews or classroom observation. In turn, Rodrigues, Oliveira and
Rodrigues (2019) use a systematic review tool — Leximancer — aimed at ascertaining the relative
attractiveness of gamification features, by resorting to longitudinal studies, focus groups, surveys,
and user test experiences.

DISCUSSION

On the subject of gamification, with the possibility of including DGBL aspects, the conclusions
of the selected authors converge on the idea that there are “several benefits of the use of gamified
learning in students such as an improvement in their motivation, engagement, and academic
achievement” (Manzano-Ledn et al., 2021, p. 12). This makes it a helpful tool for content learning
and formatively assessing students. Notwithstanding, gamification can have a negative result on
students who perform poorer, due to competition and an excessive focus on extrinsic motivation
(Vrcelj, Hoi¢-Bozi¢ and Dlab, 2023). Teachers’ lack of knowledge about the use of gamification and
access to good examples and the lack of physical or verbal interaction among students also constitute
obstacles to efficient gamification-based activities. Modern methods, such as collaborative learning
and the inverted classroom help ameliorate such difficulty.

As an example of good gamification practices, we stress Studart’s proposal (2022), since
the author suggests an innovating way of combining analogical with digital elements (video
games or aspects of them). To follow this approach, the teacher must transform the classroom
into an environment similar to the ones found in Massively Multiplayer Online Role Playing
Games (MMORPG), where students are grouped into teams and represented by avatars. They are
expected to fulfill missions and challenges, among other tasks (both digital and physical). Their
success is rewarded with experience points and stems not only from their performance, but also
from their team’s.

About the articles discussing serious games and practices which fall into DGBL, it is worth
noting that engagement is always mentioned as an essential driving force for learning. This is due to
the possibility of associating it with other skills indispensable not only for good school performance,
but also for inducing behavioral change. To ensure engagement, practitioners should be mindful
of the outcome element — a game-based indicator of significant and essential apprenticeships
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learners should have acquired at the end of a given course —, as it motivates learners to distinguish
and achieve learning goals more easily. As pointed out by Harikrishnan et al. (2019), other important
contributors to engagement and performance are opportunities for problem-solving (in correlation
with interaction, play, fun and interaction), behavioral-related elements, clear instructions and
graphical animations, as well as the representation element (especially when it can be experienced
multiple times through replaying a serious video game) and, finally, challenge and conflict.

With regard to the contents informing serious video games, we found that there is a tendency
for them to be used in subjects such as health and sciences, as opposed to humanities. As such, we
deem it necessary, in future investigations, for teachers and researchers to devote more attention
to the use and design of video games dedicated to those subjects’ content. On a positive note,
social causes — centered on health, environmental issues, and inclusivity — are increasingly being
incorporated into investigations and in-classroom practices related to serious video games. About
inclusivity as an educational video game theme, as Andrew et al. (2023) point out, considering
the marginalized groups in the design of serious video games, and incorporating in them positive
messages, defiant of self-fulfillment prophecies, favors engagement and behavioral modification.

In turn, concerning the articles related to educational video game design, they advocate that
educators and researchers should endorse rigorous design practices, concerned with the quality
of elements such as gamified items, narrative and thematic relevance, characters, avatars and
scenarios, freedom of exploration, autonomy, and control over the game, interactivity and, finally,
challenge and feedback. We build on these ideas by stressing that efforts should be invested into
analyzing the obstacles inherent to the use of gamification and serious video games, from a critical
perspective that steers clear from a technocratic mindset.

On the topic of materials, although supplementing teachers and students with training, tools
or extra materials is a recurrent concern and recommendation among authors, we stress that more
studies should more comprehensively reflect on many schools’ lack of access to proper equipment,
as well as the need for workshops that cultivate good attitudes towards teaching and learning
through video games, so as to propose plans to integrate elements of DGBL and digital gamification
in settings less favorable to the use of immersive technology.

In terms of target population, we have observed that there are few studies specifically related to
the use of gamification and serious video games by secondary education students in formal settings.
In this respect, Vrcelj, Hoié-Bozi¢ and Dlab (2023, p. 24) recommend that more “research related
to the implementation of gamification to provide a broader pedagogical-technological framework
for the implementation of gamification in primary and secondary schools” should be conducted, as
it prepares students for the increasingly digitally dominated world to which they belong.

Given this, regarding the areas that need to be further investigated, we can infer that it is
important to develop more studies on the use and design of serious video games, as well as their ability
to meet different subjects’ goals. There is a prevalence of studies that focus on the student as a gamer,
rather than a designer, demonstrating that pedagogical actions aimed at creating video games, in an
effort to combine production pedagogy and pedagogy of flow, should be implemented more often.

As for the methods employed to measure DGBL engagement and constructs alike, it is possible
to understand that many studies, when measuring engagement generated by gamified activities or
serious video games, opt for a mainly qualitative or quantitative type of analysis rather than the
combination of both. Few studies directly address the impact of serious video games or aspects of
them on students’ engagement.

It should be noted, nonetheless, that Nicholas et al. (2022), despite not addressing methods
for assessing engagement in the video game they describe, elaborate on the considerations they had
made in a previous study (Nicholas et al., 2023), in which the efficacy of the serious video game they
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described was evaluated by using mixed methods. The focus group interviews targeted at students,
which constitutes an attempt to remedy the lack of research based on user preferences, draw on
“game design preferences [which] included incorporating social elements and decision-making
opportunities” (Nicholas et al., 2023, p. 4). The interviews were combined with user test scales, with
engagement being mentioned in some of its parameters.

This is aligned with a recommendation we found in the systematic reviews conducted by
Andrew et al. (2023) and Vrcelj, Hoi¢-Bozi¢ and Dlab (2023), in other words, the need to avoid using
mainly quantitative or qualitative approaches when researching gamification and serious video
games. As Vrcelj, Hoi¢-Bozi¢ and Dlab (2023, p. 24) points out,

mixed methods approach using qualitative and quantitative methods is needed.
One possible recommendation for research approach in this area is the Design
Based Research (DBR) methodology (Wang & Hannafin, 2005), which emphasizes
collaboration between researchers and teachers during iterative analysis, design,
development, and implementation.

Similarly, Mohd Tuah, Mohd Nizam and Haslinda Sani (2021) emphasize that mixed methods
should be used rather than the single use of questionnaires in order to properly measure learning
engagement generated by serious video games. Indeed, preferring mixed methods to other
approaches allows for a more accurate vision on both teachers and students’ representations and
feelings towards immersive educational technology, while contributing to the ongoing improvement
of materials and practices integrated in that domain. Triangulating evidence from difference sources
results in @ more comprehensive analysis, which is susceptible to generalization. Moreover, mixed
methods favor a formative type of assessment, more concerned with providing results that serve
as continuous feedback and progress, ensured by the possibility of practitioners solving problems in
real time, other than outcomes specific to a certain time and context.

We concede, notwithstanding, that not all studies analyzed here present engagement as its
main theme, so we cannot evaluate its risk of bias by verifying whether they describe scientific
methods focused on measuring this variable. Still, despite the presence of qualitative and quantitative
research in our corpus, which we cannot fail to recognize, the rigorous assessment of educational
video games-related engagement could benefit of a more direct use of mixed methods aimed at
determining students’ feelings and opinions regarding the quality of serious video games. As such,
we conclude that there are studies, with regard to their assertions on engagement, which may
present a risk of bias. Nevertheless, they are still scientifically sound, as they were peer-reviewed
and based on the works of well-established authors (e.g., Prensky, 2001; Deterding et al., 2011).

FINAL REMARKS

In conclusion, it is worth noting that studies on practices related to gamification and DGBL
have been significantly growing, mirroring practitioners and researchers’ concern with ensuring
that learning environments are digitally prepared to attend to Gen-Z students’ educational needs.
By answering the questions “What practices related to video games and DGBL environments,
relevant for secondary education contexts, are the most popular in recent research? Which areas
need to be further investigated?”, we have concluded that the gamification of didactic resources, the
use of serious video games, and their collaborative design correspond to the most common themes
in research, especially in STEM fields. When addressing their potential, authors agree that serious
video games, especially when they result from rigorous multidisciplinary design practices, are useful
pedagogical resources, fostering student engagement due to their immersive properties, which are
ultimately favorable to the development of different literacies.
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There still prevails, however, the need for more investigation regarding the design of serious
video games by students in areas such as arts and humanities. It is also evident that studies tend
to highlight the advantages of immersive DGBL environments, without comprehensively reflecting
on the difficulties underlying its implementation. Avoiding technocratic thinking by understanding
that the efficiency of immersive technology depends on schools’ access to quality equipment,
students and teachers’ knowledge and receptivity towards learning about DGBL, as well as the
latter’s ability to properly frame DGBL into activities aligned with subjects’ curricula and students’
learning goals, is one of our main recommendations.

In terms of our second question, “What methods are being used to measure engagement
generated by practices focused on serious video games? How rigorously,” we have observed that
a mixed-methods approach, although attestable, should be employed more often, with an aim to
efficiently and directly measure affective variables related to serious video games or aspects of
them. In line with the studies analyzed, we recommend that they place the emphasis on teachers
and students’ feelings and opinions regarding its elements’ quality.

Finally, as a limitation, our analysis includes articles which draw on engagement generated by
gamification and serious video games, without having chosen it as its main theme. As a result, it is
possible that the weaknesses we have identified in them may not be fully representative of literature
specifically devoted to exploring such concepts. Subsequent research should narrow the articles’
content to serious video game engagement or flow in order to provide for a broader understanding
of this topic.
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