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We would like to express our gratitude for the overwhelming amount of 
research work, academic reflections, and future directions submitted for 
this monograph. Due to space constraints, we had to select the papers 
with the greatest scientific impact, as determined by external reviewers, 
from over 40 submissions. The high quality of the manuscripts deserves 
special mention, and we are grateful for the trust and effort of the 
authors. This monograph will showcase the selected works and their 
contribution to the academic field. Recent research suggests that video 
games, often criticized for their supposed link to addiction and violence, 
do not directly correlate with aggressive behavior. This paper examines 
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how strategically incorporating video games into educational settings 
can serve as a powerful tool to facilitate learning and promote skills such 
as problem-solving, critical thinking, and cooperation.

Video games, society, and verdicts

Video games have long been established as an integral part of popular 
culture. However, it contrasts the widespread social alarm and concern of 
many families with research findings that show a lack of direct correlation 
between video games and aggressive behaviours (Khün et al., 2019; 
Przybylski and Weinstein, 2019; Mathur and VanderWeele, 2019). Despite 
their popularity and recognition as the main entertainment industry in 
Spain, video games are often misinterpreted and stigmatized by society 
and the media. An issue that may have to do with what has been called 
by some “digital denialism” (Sánchez Vera and Adell, 2023).

This distance between established academic knowledge and social 
awareness makes us think of the words of Aguilera and Méndiz (2005, 
p.2):

To any dispassionate and rigorous observer, it must undoubtedly be 
curious - if not paradoxical - to contemplate the notable distance that 
in many of our societies exists between saying and doing in relation 
to different manifestations of popular culture - among others, made 
up of video games. Well, even though these manifestations represent a 
solid base on which various cultural practices that the vast majority of 
the population maintain on a daily basis are based, a good part of the 
scientific community, public authorities and members of other groups 
that show greater or lesser social leadership sustains a discourse that 
rejects these phenomena – when it does not disqualify them globally.

As we see, the debate about whether video games are good or bad 
is complex and cannot be resolved with a simple answer. However, 
technology is not neutral (all the more reason to educate about its use); 
like any other tool, video games’ impact depends on how we use them.

The example of chess is revealing: if a boy or girl spends six 
hours playing chess, his or her family might feel proud and share it 
with others. However, if it were six hours playing video games, your 
parents would probably find it necessary to consult a psychologist. This 
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contrast highlights how the perception of what is good or bad, healthy 
or harmful, varies widely depending on the cultural perspective towards 
the activity in question. Both activities, playing chess or video games, 
can be considered equally healthy or problematic depending on how the 
social environment views them.

Another factor to consider is  the shift in family dynamics  and the 
challenges of balancing work and personal life. This has led to video 
games often becoming a solitary activity for children, with parents using 
this time for other tasks. It’s crucial for parents to recognize the value 
of participating in and supervising their children’s video game activities, 
just as they would with traditional games. While the industry has made 
efforts to promote video games as a family activity, this perspective is 
not yet widespread, perhaps awaiting the next generation of parents who 
have grown up with video games.

Video games and education

The negative perception and prejudices  about video games in society 
tend to ignore scientific evidence that does not demonize them but 
rather considers them as a modern evolution of traditional games driven 
by technological advancement. However, the central point we want to 
reach with this exhibition is related to formal education.

The experience that a young person has when playing video games 
clashes head-on with the structure and purpose of school classes, which 
in general can be described as colourless and unstimulating environments 
(Fernández Navas, 2015). The usefulness of the knowledge taught in 
these classrooms frequently does not transcend beyond what Pérez 
Gómez (2000) calls academic culture, putting them at a disadvantage 
compared to the attractive and vibrant world that video games offer.

Moreover, therefore, the closer we bring the classroom experience to 
this traditional way of living it where, as Santos Guerra (2001) explains to 
us, knowledge rarely has any use beyond serving to progress in school, 
what he calls “exchange value”, the greater will be the shock of our 
students with the school reality and the more attractive will be the digital 
world in which they live outside of it. The ideal would be to promote 
the use of the value of knowledge as proposed from the vision of the 
curriculum that Wrigley (2017) calls Critical Realism.



4 Revista de Educación, 405. July-September 2024, pp. 1-9

Jiménez López, M., Fernández Navas, M., Postigo Fuentes, A.Y. Gamification, videogames and eSports

This means that the more we turn classes into an environment without 
stimuli, without challenges, where knowledge is rarely useful beyond 
continuing to progress in school, the easier it will be for our boys and 
girls to feel attracted and dedicate more time to playing video games.

This  has to do with what Aguilera and Méndiz (2005, pp. 3-4) 
propose:

In relation to the discourses that organize the meanings socially 
attributed to these technologies, several questions could still be raised. 
Among others, the public sphere of our societies does not pay due 
attention to some of the very important changes that young people go 
through and move through in their daily lives. Thus, as a consequence of 
this public inattention and abandonment, these types of experiences are 
rather confined to the private level, in which various industries linked to 
youth consumption have been able to detect many of the expectations 
and demands felt by consumers. Young people, as well as giving them 
a certain meaning - providing these segments of the population with 
consistent and coherent symbolic universes, supported above all by 
what can be called popular culture. Likewise, these discourses – which 
obey different logics – are spread throughout society as a whole and 
are assumed, to one extent or another, by its different members, among 
others, by its scientists –also participants in the “spirit of their time”, 
as Edgar Morin would say-, who guide their work based on certain 
axiological, theoretical, and methodological assumptions.

Given these circumstances,  we believe it is crucial to underscore 
the key factors that contribute to the negative view of video games in 
society, within many families, and even in educational institutions. This 
understanding is vital for initiating a shift in the perception of video 
games and their potential in education.

In the educational world, the idea predominates that learning 
involves reproducing information in order to memorize it. Schoolwork 
is fundamentally aimed at this: it focuses on students absorbing a large 
amount of content and then reciting it in a test.

This conception of education makes it difficult to consider video 
games as powerful tools for building knowledge since they do not 
follow a structured format of information, reproduction and verification 
of the fidelity of the reproduction of the initial information. Thus, 
video games tend to be seen more as forms of entertainment than as 
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a means for learning and education (Quesada Bernaus and Tejedor 
Calvo, 2016).

Secondly, the interpretation of autonomy within the school 
environment takes a rather specific form. Although educational 
curricula and laws often emphasize the importance of autonomy in 
various modalities as a central element of education, the reality in 
classrooms frequently contradicts this principle. Generally, all students 
are expected to perform the same activities simultaneously and as 
uniformly as possible. It is rarely seen favourably that students engage 
in different tasks or learn at different rates or in different ways. The 
norm is that everyone follows the same educational itinerary in unison 
(Schmenk, 2010).

This situation causes video games to generate a perception of a lack 
of control over learning since each player can make decisions, follow 
paths and execute actions that completely differ from those of others.

A third factor that could be shaping the perception of video games 
in the educational field is what is known as school logic. According to 
Pérez Gómez (2000), this is related to “institutional culture”, that is, the 
set of norms, meanings and procedures that have been developed and 
established within educational institutions over time. The prevalence of 
this school logic has an adverse effect in that any new tool or strategy 
introduced in the educational system, no matter how innovative, tends 
to be absorbed and adapted to existing practices and methodologies 
instead of causing a significant change in how knowledge is accessed 
and understood.

Finally, there is what we could call the generational problem. Most 
adults today, including family members and teachers, grew up in 
a time when video games were not common, causing many to view 
them as something strange and unknown. This lack of familiarity with 
video games as part of the culture (Aguilera and Méndiz, 2005) leads 
to a misunderstanding of the phenomenon, generating fear and social 
concern. For teachers, this generation gap can make it difficult to 
understand the potential educational applications of video games. This 
situation contributes to the media, both traditional and digital, finding 
a lucrative niche in promoting news that perpetuates these prejudices, 
which reinforces misinformation and widens the gap between public 
perception and the evidence presented by research and academic studies 
on the videogames.
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About the monograph

Free or spontaneous play is essential in early childhood education, 
allowing children to build knowledge through exploration and 
enjoyment. This type of game, which encourages cognitive, social and 
emotional development, should be a regular tool in teaching and not just 
a post-activity reward. Paniagua and Palacios (2005) highlight that play 
transforms with age, becoming more complex and collective, a crucial 
aspect for educators to maximize their educational potential. Vygotsky 
(2009) emphasizes that the game must retain its spontaneous and free 
character, this being a natural space where learning is built.

Vygotsky’s (2009) theory suggests that play is a zone of proximal 
development where children are able to perform tasks beyond their 
ability when provided with appropriate assistance.  This  is reflected 
in how spontaneous games can foster essential social and cognitive 
skills without a formal structure. In this context, play is not only seen 
as an opportunity for direct learning but also as a tool for developing 
interpersonal and problem-solving skills that are crucial in the later 
stages of educational development.

Regarding Game-Based Learning (GBL), this bifurcates into the use 
of commercial games for teaching and the design of specific games to 
achieve educational objectives. The use of games not initially designed 
for educational purposes but adapted to teach certain concepts is an 
approach that can be considered a behavioural learning approach 
(Institute of Play, 2007). In contrast, the design of specific games for 
education allows educators to focus on particular learning objectives, 
creating educational experiences that directly integrate the content to be 
taught (Begg, Dewhurst, & Macleod, 2005).

In this monograph, we will find this approach in some articles. Thus, 
the article by Santamaría Urbieta et al., “Clue strategies in educational 
escape rooms: A process mining approach”, examines how clues 
in escape rooms can be designed to optimize learning. Castañeda 
(Id.100713) explores the pedagogical co-creation of games for data 
literacy, while Bueno-Baquero et al. (Id.100691) discuss gamified 
approaches to computational thinking in teacher education, illustrating 
how game design can be applied in specific educational contexts in 
the article “Gamified approaches to computational thinking in teacher 
education.”
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Serious Games, specifically designed to educate about particular skills 
or concepts, are useful for effective learning and can be interactive and 
practical, as seen in games for learning languages or specific skills (Calvo-
Ferrer & Belda-Medina, 2015). Casañ Pitarch, in his article “The Engineer: 
Improving Technical Engineering Vocabulary Mastery in English Among 
Undergraduate Students Through the Use of a Serious Video Game,” 
illustrates the use of Serious Games in higher education for learning 
technical vocabulary.

The adoption of gamification in education, as described in the work 
of authors such as Kapp (2012) and Marczewski (2013), has transformed 
the way we understand student motivation and engagement. Applying 
game elements such as point systems, medals, and levels in the classroom 
can increase extrinsic motivation. However, these mechanics must be 
integrated in a way that also promotes intrinsic motivation.  This  is 
achieved by ensuring that game elements are intrinsically linked to 
educational objectives and that they encourage long-term engagement 
beyond immediate rewards.

Gamification, which transfers elements of game design to the 
educational field, seeks to motivate students and improve their 
participation through points, levels and medals systems. Kapp (2012), 
Jo Kim (2012) and Marczewski (2013) discuss how these elements can 
make learning more engaging and motivating. This approach is analyzed 
in the article by Pérez Granados et al. on “Gamification in the educational 
field: challenges, potential and perspectives for its implementation” as 
well as in the analysis by Navarro-Mateos et al. on the “Analysis of the 
teaching role in a gamification proposal in the teaching master’s degree” 
(Id. 99871). These discussions underscore the promising benefits of 
gamification in education, instilling optimism and hope for its potential.

In addition, other articles in the monograph, such as Sierra-Daza et 
al.’s “Video games and learning in higher education: a systematic review” 
and Gallardo Pérez et al.’s “Video  games:  educational implications  in 
Physical Education”, discuss the benefits of video games in health and 
dyslexia rehabilitation, respectively, highlighting their potential in various 
educational areas.

The integration of playful elements in education can facilitate 
deeper and more meaningful learning. Educators must maintain a 
delicate balance between educational objectives and student autonomy, 
avoiding overstructuring that can limit the effectiveness of these playful 
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methodologies (Pérez Gómez, 2000; 1991). This holistic approach to 
incorporating games into learning reflects the need to adapt educational 
practices to the changing needs and capabilities of students, ensuring 
that learning is relevant, interactive and motivating.

In summary, while gaming as an educational tool presents numerous 
benefits, its effective implementation requires a deep understanding of 
learning theories, as well as careful planning and adaptation according 
to specific student needs and curricular objectives. The evolution of play 
in educational contexts continues to be a fertile field for research and 
pedagogical practice, offering new opportunities to enrich and transform 
education in a significant and lasting way.
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Abstract
Educational escape rooms have become a useful tool for teachers who want to 

engage their students and attract their attention to the content taught. Also, they have 
been found to be valuable in improving learner outcomes, perceptions, and engage-
ment in higher education. Although much attention has been placed on students’ 
opinions when playing educational escape rooms, not much attention has been 
placed on the importance of the design process, and little research has investigated 
the effectiveness of hint strategies in optimizing participant experiences and learn-
ing outcomes. In this study, and through a process mining approach, the hints strate-
gies of four online educational escape rooms at the university level are determined.

The games were designed with the software Escapp, which allows research-
ers to collect students’ trace log data during the escape rooms. With this data, we 
calculated descriptive statistics for each escape room, studied the relationship 
between hints and performance, and to take into account the temporal aspect 
of students’ actions, we employed process mining to investigate the transitions 
between actions and the role of hints in helping students solve the puzzles. 
Results show that the use of hints was generally low and that participants relied 
more on their own problem-solving skills. However, there were instances in 
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which hints were requested and correlated with longer gameplay duration and 
a higher number of failed attempts. In conclusion, the present study addresses 
a gap in the existing literature which highlights, after our analysis, the need for 
careful consideration of hint design and delivery strategies.

Keywords: educational escape rooms, hints, game-based learning, learning 
analytics, process mining.

Resumen
Los escape rooms educativos se han convertido en una herramienta útil para 

los profesores que quieren implicar a sus alumnos y atraer su atención hacia los 
contenidos impartidos. Además, se ha descubierto que son valiosas para mejorar 
los resultados, las percepciones y el compromiso de los alumnos en la enseñanza 
superior. Aunque se ha prestado mucha atención a las opiniones de los estudiantes 
acerca de estas metodologías educativas, no se ha atendido a la importancia del 
proceso de diseño, y se ha investigado poco sobre la eficacia de las estrategias de 
pistas que se deben diseñar para optimizar las experiencias de los participantes y 
los resultados de aprendizaje. En este estudio, y a través de un enfoque de minería 
de procesos, se determinaron las estrategias de pistas de cuatro escape rooms edu-
cativos online implementados a nivel universitario. Los resultados muestran que, en 
general, el uso de pistas fue escaso y que los participantes confiaron más en sus 
propias habilidades para resolver problemas. Sin embargo, hubo casos en los que se 
solicitaron pistas y esto se relacionó con una mayor duración del juego y un mayor 
número de intentos fallidos. En conclusión, el presente estudio aborda una laguna 
en la bibliografía existente que pone de relieve, tras nuestro análisis, la necesidad 
de considerar cuidadosamente el diseño de las pistas y las estrategias de diseño del 
juego. Los juegos se diseñaron con el software Escapp que permite a los investiga-
dores recopilar los datos de registro de las pistas de los estudiantes durante el juego. 
Con estos datos, calculamos estadísticas descriptivas para cada escape room, investi-
gamos la relación entre las pistas y el desempeño en el escape room y, para tener en 
cuenta el aspecto temporal de las acciones de los estudiantes, empleamos la técnica 
de minería de procesos con el objetivo de investigar las transiciones entre acciones 
y el papel de las pistas a la hora de ayudar a los estudiantes a resolver los desafíos.

Palabras clave: escape rooms educativos, pistas, aprendizaje basado en 
juegos, analíticas de aprendizaje, minería de procesos.

Introduction

Game-based approaches in education are far from game-over by any 
stretch of the imagination but rather a sequel that has been replicated in 
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academia in different formats among various levels of education, subjects, 
and groupings. From STEM education (Wang et al., 2022), pharmacy edu-
cation (Abdul Rahim et al., 2022) or nursing (Chang et al., 2021) to sex 
education (von Kotzebue et al., 2022) and professional upskilling (Tay et 
al., 2022). An increasingly popular game-based technique is the use of 
educational escape rooms, which have experienced an evolution at differ-
ent levels, not only from the point of view of their design and implemen-
tation but also from the perspective of research. What simply started as 
questionnaires that examined students’ perceptions (Adams et al., 2018) 
after the implementation of an escape room in the classroom using quali-
tative analysis has now evolved to incorporate more complex quantitative 
analyses (López-Pernas et al., 2019a, 2022). Scholars use these in a bid to 
examine educational escape rooms’ learning effectiveness (López-Pernas 
et al., 2019a) with the use of more complex research techniques such as 
those of sequence and process mining (Vartiainen et al., 2022), or the 
combination of pre-tests, post-tests, and learning analytics (López-Pernas 
et al., 2022). Numerous studies have delved into the efficacy of educational 
escape rooms as a tool for imparting knowledge to students. However, 
there has been insufficient investigation about students’ actions, choices, 
and interactions with the game, which, as stated by these authors, calls for 
more complex methodological approaches for tracing patterns followed 
by players throughout the game (Vartiainen et al., 2022).

One of the main choices students have to make when playing edu-
cational escape rooms is whether or not to ask for help, which is often 
done by asking for hints. The hint strategy is paramount in education-
al escape rooms as it is quite “common for a team of students to get 
stuck while trying to solve a puzzle” (Gordillo et al., 2020, p. 225036). 
Thus, game designers should provide assistance or guidance to players 
throughout the game. By examining when and how players ask for hints, 
we can better understand how these influence their performance in the 
activity. Thus, the primary objective of our research is to bridge the exist-
ing knowledge gap regarding the efficacy of hints during gameplay. We 
endeavor to investigate various aspects, such as whether students who 
utilize hints extensively experience a greater level of success and if hints 
indeed aid students in succeeding in the educational escape room. Our 
research aims to fill a gap in the study of gaming by providing detailed 
insights into the significance of hints. We strongly believe that analyzing 
these strategies can assist game developers in creating better educational 
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escape rooms. Additionally, our study may also showcase how process 
mining techniques can be effective and contribute to more complex 
research in the field of educational escape rooms.

Based on the information gathered so far, the present study aims 
to analyze the hint strategy employed by 318 students from an online 
university when playing individually four different digital educational 
escape rooms (from four different study programs), and its relationship 
with performance. To do so, we take a descriptive approach through 
the methodology of process mining, which will enable us to examine 
gameplay data logs collected in the open-source web platform Escapp 
(López-Pernas et al., 2021) during the escape rooms to facilitate a better 
understanding of students’ hint strategy. The Research Questions (RQs) 
of this study will be as follows:

RQ1: To what extent do students make use of hints during educational 
escape rooms?
RQ2: What is the relationship between hint usage and performance in 
educational escape rooms?
RQ3: What role do hints take in the puzzle-solving process during 
educational escape rooms?

Theoretical Framework

Overview of Educational Escape Rooms

According to Spira (2017), it is unclear where escape rooms originated, 
but the first documented reference to them dates back to 2007 in Japan 
(Sánchez-Martín et al., 2020). Prior to this, the idea of escape rooms was 
shaped in the form of video games and was featured on UK TV shows 
like The Adventure Game and The Crystal Maze. Over time, they have 
undergone various changes. Initially, they were just video games and 
recreational activities where participants had to escape from a room, but 
for some time now, they have also been used in educational settings to 
teach or review content using game-like methods. Educational escape 
rooms have transformed over the years and have become forms of recre-
ation that “have drawn the attention of educators due to their ability to 
foster teamwork, leadership, creative thinking, and communication in a 
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way that is engaging for students” (López-Pernas et al., 2019b, p. 31723). 
Escape rooms have proliferated (Veldkamp et al., 2020b) in educational 
settings (both physical, virtual, and hybrid) and have been found to be 
valuable in improving learner outcomes, perceptions, and engagement, 
also in higher education (Morrell & Eukel, 2020; Morrell & Ball, 2020). 
Furthermore, the quests included in them have also evolved from solely 
escaping from a room (Veldkamp et al., 2020a; Santamaría Urbieta & 
Alcalde Peñalver, 2019) within a given time limit to including murder 
mysteries or helping create a cure (López-Pernas et al., 2019b).

The Hint Strategy: How Important Is It?

As mentioned previously, hints in the educational escape room are meant 
to give players a little nudge or clue that can aid them in solving a partic-
ular challenge or puzzle (Clarke et al., 2017), maintaining at all times the 
appropriate level of balance within the game between being too straight-
forward or too difficult. Hints are there to help players learn and improve 
their problem-solving abilities by guiding them rather than providing 
the answers outright. Additionally, hints also can prevent students from 
feeling frustrated while playing the game. In 2015, Nicholson outlined 
the different methods that escape room facilities use to provide hints. 
After his study of 175 escape room facilities from around the world, he 
determined that the most common strategy was to offer hints as players 
request them (42%), and the second most popular method was to allow 
players to request a set number of hints, with a time penalty imposed if 
they did so (23%).

A common hint strategy involves providing gradual hints, that is, stu-
dents request a first clue, which ought to be vague or subtle, the next 
hint includes more specific guidance, and, finally, the hints thereafter 
continually become more explicit, providing clearer and more direct 
instructions. Another common strategy is the multiple-level system, 
which offers, for instance, three levels of assistance: mild hints, moderate 
hints, and direct hints. Players would be the ones choosing the level of 
the hint they require, which strikes a balance between seeking guidance 
and maintaining a sense of accomplishment.

The scenario for which the educational escape room is designed also 
determines the hint strategy the gamemaster will employ, as it is not the 
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same to give students hints in a face-to-face classroom, in which they 
can give straightforward clues as students get stuck throughout the 
game (López-Pernas et al., 2021), as when the educational escape room 
has been designed for an online environment, where the hint strategy 
can highly determine whether students will continue and “escape the 
room”, or just leave the room after feeling frustrated. In both scenarios, 
manually providing hints “can become overwhelming or even impos-
sible if the student-teacher ratio is high” (p. 38063); the same happens 
when the educational escape room has been designed to be played 
asynchronously, that is, without the direct assistance of the gamemaster 
(a.k.a., the teacher).

To create a personalized hint system for both face-to-face and virtual 
scenarios, the web platform Escapp (López-Pernas et al., 2021) simplifies 
the process. This has been the digital tool where the four teachers of the 
present study have hosted their educational escape rooms. It enables 
teachers to decide if students are permitted to ask for hints during the 
escape room and if they can receive hints for free or by successfully 
completing a quiz. Additionally, Escapp allows teachers to set a minimum 
interval between hints to prevent students from frequently asking for 
help. The hint strategy utilized, whether gradual or multi-level, is at the 
teacher's discretion.

Process Mining and its Application in Education

Educational process mining (EPM) is an emerging field in learning ana-
lytics and educational data mining (Bogarín et al., 2018; Ghazal et al., 
2017; Sweta, 2021), which refers to the examination and identification of 
patterns and movements in the event records produced by educational 
settings (Romero et al., 2016). It originated in the field of business (van 
der Aalst et al., 2012) and has been demonstrated to be successfully 
applied to educational settings (Pechenizkiy et al., 2009) due to its abil-
ity to produce “clear visual representations of the whole process” stud-
ied (p. 280). Notably, several works have capitalized on process mining 
methods in the context of educational games since they enable research-
ers to account for the key role of temporality in educational games —as 
in any learning activity. For instance, Caballero-Hernández et al. (2023) 
used process mining for skill assessment according to students’ actions 
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in an educational game about databases. Several works by Gómez et al. 
(2021a, 2021b) used sequence and process mining to investigate stu-
dents’ sequences of actions and errors in a geometry game. Schaedler 
Uhlmann et al. (2018) applied process mining to player interactions to 
analyze decision-making in remote educational games.

It is worth noting that further research in this area would undoubt-
edly contribute to a better understanding of how students learn and 
interact with educational games, leading to the development of more 
effective educational tools and strategies. In our study, we leverage 
“Player Experience Modeling” (PEM) as a pivotal framework for gather-
ing and analyzing data about player behaviors and interactions within 
games. As defined by Nikitin (2020), PEM encompasses a comprehen-
sive approach to understanding the multifaceted experiences of play-
ers by employing three distinct methodological groups: (1) subjective, 
(2) objective, and (3) gameplay-based methods. Each method serves 
a unique purpose in capturing different aspects of player experience, 
vital for our investigation into the hint strategies of educational escape 
rooms. Firstly, the subjective method allows to capture players’ personal 
impressions and feedback, providing insight into the perceived diffi-
culty and engagement levels of the hints. This method is instrumental 
in understanding the emotional and cognitive impact of hints on play-
ers, which is crucial for evaluating their effectiveness in educational 
contexts. Secondly, the objective method, which utilizes physiological 
parameters such as heart rate and eye tracking, offers a window into the 
players' unconscious responses to game hints. This data helps identify 
moments of heightened stress or confusion, indicating potential areas 
where the hint system may need adjustment to better support learn-
ing outcomes. Lastly, the gameplay-based method focuses on analyzing 
interactions with game objects and the game environment. By employ-
ing process mining techniques, as suggested by Nikitin (2020), we can 
systematically examine how players navigate hint strategies within the 
game, revealing patterns and strategies that contribute to effective learn-
ing through gameplay. Together, these methods provide a holistic view 
of the player experience, enabling us to tailor and optimize the hint 
strategy in educational escape rooms. The integration of subjective, 
objective, and gameplay-based data ensures a comprehensive analysis 
of game-player interaction, directly informing the design and implemen-
tation of more effective educational tools.
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Methods

Context and participants

The context in which these escape rooms were designed and put into 
practice with students was within an Educational Innovation Project at 
Anonymized University. In this project, four teachers were selected to 
try out the Escapp platform (López-Pernas et al., 2021) during the years 
2022/2023, not only as designers of the escape rooms but also as tes-
ters of the software. The teachers were chosen because of their prior 
experience designing escape rooms, though they had not used Escapp 
before, and because they covered a wide range of disciplines encom-
passing humanities, social sciences and scientific courses. Through an 
initial training workshop in which the project coordinator described how 
Escapp worked and how they could design their escape rooms with this 
software, teachers had to think about the narrative of their educational 
escape games, the missions and challenges they wanted to incorporate, 
and how and when they were going to launch their games with their 
students.

After a process of tutoring contemplated in the project and which 
allowed teachers to ask the coordinator any possible questions and 
doubts about the design process and execution, all four teachers were 
able to launch their escape games successfully asynchronously and syn-
chronously among their students in the course year 2022/2023. As we 
have already mentioned, there were four teachers; two of them taught at 
the bachelor’s degree level, and the other two at master’s degree level. 
The table below summarizes the educational escape rooms' subjects, top-
ics, numbers of missions, modality of the game, and hints created by 
each teacher. It's important to note that the teachers were not given any 
instructions on how to design the hint strategy for each game.

Data collection

Students’ trace log data collected during the escape rooms were down-
loaded from the Escapp platform for each of the four escape rooms. The 
log data records all the relevant actions that players perform within the 
Escapp platform during the activity. Each record contains an identifier for 
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the player, a timestamp, an identifier of the current puzzle the player is 
working on, and the name of the action, namely;

	■ Solve puzzle: The player provides the right solution to a puzzle.

	■ Fail puzzle: The player provides an incorrect solution to a puzzle.

	■ Obtain hint: The player requests a hint (pooled from a preset set 
of hints created by the teacher).

Data analysis

We conducted the analysis using the R programming language. As a first 
step of our analysis, we used the psych R package to calculate descrip-
tive statistics for each escape room, including the total number of stu-
dents who participated in the escape room and how many completed the 
escape room successfully (solved all the puzzles). We also calculated the 
mean duration to complete each puzzle per player, the mean number of 
failed attempts, and the mean hints per puzzle and player (RQ1).

To give answer to RQ2, we used the rstatix and stats R packages 
to conduct a series of statistical tests to investigate the relationship 
between the number of hints requested and students’ performance 
in the escape room (whether they completed it and how long they 
took). We first conducted a Wilcoxon signed-rank test comparing the 
number of hints between those who completed the escape room and 
those who did not. Then, we computed Spearman’s correlation between 
the number of hints requested and gameplay duration (for those who 
completed the escape room), as well as between the number of hints 
requested and the number of failed attempts to solve puzzles. We used 
the correlation coefficient (r) as a measure of effect size. According to 
Cohen’s (1988) guidelines, the effect size is small when r is between 
0.1 and 0.3; medium when r is between 0.3 and 0.5; and large when r 
is greater than or equal to 0.5.

To address our last RQ (RQ3), we took into account the tempo-
ral aspect of students’ actions —since time is a key aspect of escape 
rooms—, using process mining to investigate the transitions between 
actions and the role of hints in helping students solve the puzzles. We 
relied on the R package bupaverse ( Janssenswillen et al., 2019) to create 
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a process map of students’ actions in each escape room and to compute 
the transition rates.

Results

RQ1: To what extent do students make use of hints during educational 
escape rooms?

Table II shows the descriptive statistics of the four escape rooms. The 
success rate of the escape rooms (number of participants who completed 
the activity over the total number of participants) varies greatly, ranging 
from 23.3% to 100%. The average time taken to solve the escape room 
puzzles revolves around 7-8 min., except for the Physics escape room, in 
which the average is remarkably low (1.30 min.). The average number of 
wrong solutions provided for the puzzles ranged from very low (0.58) to 
quite high (4.70), which may indicate trial-and-error behavior. The num-
ber of hints requested was very low, with less than one hint on average 
per puzzle.

TABLE II. Descriptive statistics of the four escape rooms 
N = Number of students who completed the escape room / number of participants (success 
rate). Duration = Time taken to solve each puzzle (mean and standard deviation). Failed attempts = 
Number of failed attempts to solve each puzzle (mean and standard deviation). Hints = Number of 
hints obtained (mean and standard deviation)

Escape 
room

N Puzzle Duration 
(min.)

Failed attempts Hints

Spanish 7/30 (23.3%) M = 8.59 (SD = 7.56) M = 4.70 (SD = 13.79) M = 0.24 (SD = 0.54)

Marketing 14/14 (100%) M = 7.73 (SD = 15.12) M = 2.77 (SD = 7.04) M = 0.23 (SD = 0.61)

Physics 58/65 (89.2%) M = 1.30 (SD = 1.77) M = 0.58 (SD = 1.21) M = 0.02 (SD = 0.13)

Teacher Ed. 92/209 (44%) M = 7.26 (SD = 6.85) M = 5.13 (SD = 9.39) M = 0.40 (SD = 0.57)

Source: Compiled by authors.
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RQ2: What is the relationship between hint usage and performance in 
educational escape rooms?

Table III shows the results of the statistical tests conducted to assess 
the relationship between hints and performance in the escape rooms. 
First, a Wilcoxon signed-rank test showed no statistically significant 
difference between the number of hints received for those who com-
pleted the escape room and those who did not, except for the Teacher 
Education escape room, in which there was a small albeit significant 
difference, where those who completed the escape room received on 
average more hints. For those who completed the escape room, there 
was a small although significant correlation between the number of 
hints and the time taken to complete the activity in two of the escape 
rooms (Physics and Teacher Education). Lastly, there was a medium 
to large and statistically significant correlation between the number of 
hints requested and the number of failed attempts to solve the escape 
room puzzles.

TABLE III. Relationship between hints and performance: 
(I. Hints vs. Completed) Wilcoxon signed-rank test comparing the number of hints between 
those who completed the escape room and those who did not (II. Hints vs. Duration) Spearman’s 
correlation between hints requested and gameplay duration (for those who completed the escape 
room) and (III. Hints vs. Failed attempts) Spearman’s correlation between hints requested and failed 
attempts to solve puzzles.

Hints vs.  
Completed

Hints vs.  
Duration

Hints vs.  
Failed attempts

r  p-value r p-value r p-value

Spanish -0.12 0.54 0.45 0.31 0.60 0.00*

Marketing † - - 0.05 0.87 0.57 0.03*

Physics -0.09 0.48 0.37 0.00* 0.42 0.00*

Teacher Ed. 0.20 0.00* 0.27 0.01* 0.67 0.00*

Note: Since all participants completed the Marketing escape room, no comparison can be made.
Source: Compiled by authors.
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RQ3: What role do hints take in the puzzle-solving process during educa-
tional escape rooms?

The process maps paint a clearer picture of the temporality and interplay 
of the recorded gameplay events. The “Start” node indicates a player 
starting to work on a puzzle, and the “End” node that they cease to work 
on a puzzle, be it because they have solved it correctly or because the 
time is up. The remaining nodes represent the three events recorded 
during students’ gameplay and are annotated with the share of the total 
number of events they represent. An arrow between node A and node 
B represents a transition between event A and event B, and is annotated 
with the percentage that transition represents out of all the transitions 
with origin in node A.

Figure I shows the process map of the Spanish language escape room. 
In almost half of the cases, students (49.61%) are able to reach the correct 
solution of a puzzle directly whereas, 38.58% of the times, students start 
by providing a wrong solution. Only 11.81% of the times students ask 
for a hint before attempting to solve the puzzle. Failed puzzle attempts 
often come in a row, since a failed attempt leads to another one 87.05% 
of the times. Only 11.81% of the times students resort to asking for a hint 
after providing a wrong solution to the puzzle. Moreover, hints lead to 
reaching the correct solution 15.15% of the times, and a wrong solution 
78.79% of the times.

FIGURE I. Process map of the Spanish language educational escape room
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The Marketing educational escape room presents a similar scenario 
as the previous one with few yet important differences. In this escape 
room, requesting a hint leads to providing a wrong puzzle solution 36% 
of the times (half as in the previous escape room). Instead, students ask 
for subsequent hints (20%) or figure out the right puzzle solution straight 
away (28%).

FIGURE III. Process map of the Physics educational escape room

FIGURE II. Process map of the Marketing educational escape room

The Physics escape room seems to be the most straightforward, where 
students solve the puzzles on their first attempt 65.25% of the times. The 
role of hints in this escape room is almost non-existent (0.95% of all 
events) and their utility is not clear, as 55.56% of the occasions in which 
students ask for a hint, they are led to a wrong puzzle solution whereas 
44.44% of the times they are led to the correct puzzle solution.
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Discussion and Conclusions

The results obtained from the present study on hint strategies in educa-
tional escape rooms using a process mining approach reveal interesting 
insights into gameplay dynamics and the impact of hints on performance. 
In this section, we discuss the findings in relation to the research ques-
tions and highlight their implications for the design and implementation 
of educational escape rooms. Moreover, based on the results obtained, 
we suggest a hint strategy for the design of educational escape rooms.

The descriptive statistics presented in Table II provide a comprehen-
sive overview of the four escape rooms analyzed in terms of success 
rate, puzzle duration, failed attempts, and hints obtained. One of the 
main conclusions obtained is that success rates vary significantly across 
the four escape rooms. The Spanish language escape room exhibits the 
lowest success rate, indicating that participants faced more challenges 
in this particular room. On the other hand, the Marketing escape room 
demonstrates the highest success rate, suggesting that it may have been 
relatively easier for participants to solve the puzzles. The average time 
taken to solve the puzzles aligns closely within the 7-8 minute range, 

Lastly, the process map of the Teacher Education escape room is very 
similar to the Spanish language one, where students make several failed 
attempts to solve the puzzles and hints do not seem to be very effective 
in helping them overcome their difficulties.

FIGURE IV. Process map of the Teacher Education educational escape room
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except for the Physics escape room where participants remarkably com-
pleted the puzzles in an average time of 1.30 minutes. This notable dif-
ference in duration may reflect the low level of complexity and difficulty 
associated with the Physics escape room puzzles compared to the others 
since, for instance, the Marketing escape room had a similar number of 
puzzles but the mean duration to solve each puzzle was substantially 
higher. Additionally, the average number of wrong solutions provided for 
the puzzles varied, ranging from low to relatively high values, which may 
indicate trial-and-error behavior in some instances. Interestingly, partici-
pants requested a very low number of hints, with less than one hint on 
average per puzzle across all escape rooms.

Table III presents the results of the statistical tests conducted to 
explore the relationship between hints and performance in the escape 
rooms. The Wilcoxon signed-rank test reveals that, except for the Teacher 
Education escape room, there was no significant difference in the num-
ber of hints received between participants who completed the escape 
room and those who did not. This finding suggests that the availability 
of hints did not strongly influence participants' completion rates, except 
in the case of the Teacher Education escape room, where those who 
completed the room received, on average, more hints compared to those 
who did not complete it.

Furthermore, the correlations between the number of hints and game-
play duration indicate a small but significant relationship in two escape 
rooms: Physics and Teacher Education. This suggests that participants 
who requested more hints tended to spend more time on the puzzles in 
these specific escape rooms. This could be attributed to the complexity or 
ambiguity of the puzzles, where additional hints were required to guide 
participants towards the correct solution. The correlation analysis also 
reveals a significant and medium to large positive correlation between 
the number of hints requested and the number of failed attempts to solve 
the puzzles across all escape rooms. This implies that participants who 
sought more hints generally struggled with solving the puzzles and made 
a higher number of unsuccessful attempts.

The process maps depicted in Figures I to IV visually represent the 
temporal flow and interaction of events during gameplay in each escape 
room. These maps offer valuable insights into the patterns of puzzle-solv-
ing behavior and the role of hints in guiding participants. In a Spanish 
escape room, most participants tried a different approach before seeking 
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help. Only a few asked for hints after giving a wrong answer, but the 
hints weren't very effective in leading to the correct solution. The Market-
ing escape room had a similar pattern to the Spanish language escape 
room, with some participants arriving at the correct solution and others 
starting with an incorrect solution. In this room, hints were slightly more 
effective, leading to the correct solution in 28% of cases. Interestingly, 
participants asked for subsequent hints more often than in the Spanish 
language escape room, indicating they relied more on hints when they 
faced challenges.

In contrast, the Physics escape room demonstrated a more straight-
forward puzzle-solving process, with participants achieving success on 
their first attempt in the majority of cases, probably due to the lack of 
difficulty of the puzzles designed. However, hints were not very helpful 
in this room and only accounted for 0.95% of all events. They seem to 
have caused more harm than good as they led to a wrong solution in the 
majority of cases instead of guiding participants to the correct solution.

Finally, the process map of the Teacher Education escape room resem-
bled the pattern observed in the Spanish language escape room, with 
participants making multiple failed attempts to solve the puzzles. Hints 
were requested and utilized similarly to the Spanish language escape 
room, but their overall effectiveness in helping participants overcome 
challenges appeared limited.

The findings from the process maps highlight the importance of con-
sidering the sequence and impact of events in escape room gameplay. 
Understanding how participants approach puzzles, the timing of hint 
requests, and the outcomes of those hints can inform the design and 
delivery of educational escape rooms. These insights can be utilized to 
optimize the difficulty level and progression of puzzles, improve the effi-
cacy of hints, and enhance the overall learning experience.

Data suggests that hint utilization in the educational escape rooms 
was generally low, with participants relying more on their own prob-
lem-solving abilities. However, there were instances where hints were 
requested and correlated with longer gameplay duration and a higher 
number of failed attempts. In fact, the process maps confirmed that, on 
many occasions, hints misled participants to the wrong puzzle solutions 
rather than helping them. This highlights the need for careful consider-
ation of hint design and delivery strategies to optimize their effectiveness 
in facilitating successful puzzle-solving while maintaining an appropriate 
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level of challenge. The variations in success rates and puzzle durations 
across the escape rooms further emphasize the importance of aligning 
the difficulty levels of puzzles with the target audience and learning 
objectives.

Our analysis has provided us with valuable insights that we can use to 
create a hint strategy, which should be understood as an approximation 
to enhance the effectiveness of hints in guiding participants towards suc-
cessful puzzle-solving, while maintaining an optimal level of challenge 
and engagement.

1.	 Gradual Hint Strategy. Implementing a gradual hint strategy 
that provides escalating levels of assistance is recommended. 
We encourage designers to start with subtle hints or clues that 
nudge participants in the right direction without explicitly giving 
away the solution. Following this approach, our results show 
that students needed few hints and therefore, disclosing too 
much information initially might prevent them from reaching the 
solution by themselves.

2.	 Contextualized Hints. Tailor hints to the specific escape room 
theme and content, that is, incorporate hints that are relevant to 
the subject matter or concept being explored in the escape room.

3.	 Timely Availability of Hints. Based on our analysis, we can 
conclude that providing hints to players can be helpful if we 
monitor their progress and strategically offer hints to prevent 
frustration and encourage ongoing engagement. The software 
Escapp, used in this study, allows us to determine when students 
can request hints and the appropriate time interval between each. 
We should point out that if the escape room is conducted online, 
the use of time-limited hints may reduce interest in the game and 
lead to dropout.

4.	 Adaptive Hint System. This strategy would be interesting to 
integrate into a piece of software like Escapp, based on our results. 
As it has been observed, participants may consistently provide 
incorrect solutions or make many failed attempts. To avoid this, it 
would be interesting that the software incorporated an adaptive 
hint strategy to adjust the level of assistance based on participants’ 
performance and request patterns. Conversely, if students were 
progressing without much assistance, the hint strategy could 
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adapt itself to that situation and maintain an appropriate level of 
challenge, avoiding boredom.

5.	 Hints as Learning Opportunities. Designers should think 
of hints as key elements of the game because they should be 
considered promoters of active learning and problem-solving 
skills. We strongly advise against providing direct answers, as 
hints can prompt students to reflect on their approach, reconsider 
their assumptions, or provide alternative strategies to explore. This 
fosters critical thinking and promotes a deeper understanding of 
the concept being taught in the educational escape rooms.

6.	 Hint Accessibility. Ensure that hints are easily accessible to 
participants. The software Escapp makes the inclusion of hints 
throughout the game very straightforward and does not interrupt 
the flow of the gameplay. This accessibility helps participants find 
hints more easily and faster, and it also helps designers to put all 
the hints in one single location, making it easier for the designer 
to also include them in the game.

In conclusion, this study used a process mining approach to exam-
ine hint strategies in educational escape rooms. The results provided 
valuable insights into the relationship between hints and performance, 
the dynamics of puzzle-solving behavior, and the effectiveness of hints 
across different escape rooms. The findings suggest that the availabil-
ity of hints did not significantly impact completion rates, except in one 
escape room where completing participants received more hints. The 
correlation analysis revealed that the number of hints requested was 
positively associated with gameplay duration and the number of failed 
attempts. The process maps further illuminated the temporal flow and 
interaction of events during gameplay, highlighting the varying patterns 
of puzzle-solving behavior and the role of hints in facilitating or hinder-
ing progress.

These findings contribute to the broader field of educational escape 
rooms by providing empirical evidence on the impact of hints on game-
play and offering insights into how hints can be effectively utilized to 
enhance the learning experience. Future research can build upon these 
findings by investigating additional factors that may influence hint utili-
zation and examining the long-term effects of educational escape rooms 
on learning outcomes. Overall, this study sheds light on the importance 
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of understanding hint strategies in educational escape rooms, which can 
ultimately inform the design of more engaging and effective learning 
experiences.

Limitations

Our study is not without limitations. First, the data collected by Escapp 
is limited to what happens within the platform (i.e., puzzle resolution 
and hint requests) and therefore may not fully reflect all of the students’ 
actions during the escape rooms (e.g., consulting learning materials, or 
talking to one another). Although the fact our data is unobtrusively and 
systematically collected provides an objective and non-invasive way of 
measuring students’ performance, complementing the log data with video 
observations and/or interviews could provide a more detailed picture of 
each student’s gameplay from a more qualitative perspective. More infor-
mation about the study participants would also allow us to understand 
the factors that might cause some students to choose a certain hint strat-
egy, for example, gender, degree, or a lack of sufficient prior knowledge 
to solve the escape room. Moreover, although our study encompasses 
escape rooms in a variety of academic disciplines, our sample is limited 
to a single institution and therefore the generalizability of our findings 
to other contexts needs further investigation. Nevertheless, our choice 
of process mining as an analytical tool frames our study as descriptive 
rather than making any inferences or generalizations.
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Abstract
This article explores the co-creation of educational games for data literacy 

in the framework of the DALI project. The games have been designed for the 
development of basic data literacy for citizenship and are aimed at young and 
older adults in non-formal contexts. The work presented here addresses the 
phases and strategies of co-design, highlighting their importance in the develop-
ment of educational games, recognising playful learning methods as valuable 
tools in education that allow cultural expression, creativity, and exploration, 
while requiring a balance between playful and educational objectives. Co-cre-
ation in the framework of the DALI project follows a research-based design pro-
cess with multidisciplinary teams (education, learning design and game science), 
and takes as fundamental conceptual elements of play-based learning and the 
principles of connected learning, combining them through the structure of the 
analysis framework and activity-centred design (ACAD framework). The paper 
details the five phases of work and highlights the importance of generating a 
solid pedagogical and conceptual base to scaffold the co-creation process, as 
well as a methodological superstructure that provides context and solidity to the 
playful proposal, in this case called Game Based Networked Learning Strategy 
(GBNLS). The paper emphasises the complexity of co-creation approaches, and 
the value of the tools and strategies used, highlighting the relevance of the ideas 
and methodologies used in this part of the DALI project for other teams working 
on similar strategies.

Keywords: co-creation, educational games, data literacy, DALI project, peda-
gogical principles, multidisciplinary collaboration.

Resumen
Este artículo explora la cocreación de juegos educativos para la alfabet-

ización en datos, en el marco del proyecto DALI. Los juegos han sido diseñados 
para el desarrollo de la competencia básica en datos para la ciudadanía y están 
dirigidos a adultos jóvenes y mayores, en contextos no-formales. El trabajo que 
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se presenta aborda las fases y estrategias de codiseño, destacando su impor-
tancia en el desarrollo de juegos educativos, reconociendo a los métodos de 
aprendizaje lúdico como herramientas valiosas en la educación que permiten la 
expresión cultural, la creatividad y la exploración, al tiempo que requieren un 
equilibrio entre los objetivos lúdicos y educativos. La cocreación en el marco del 
proyecto DALI sigue un proceso de investigación basada en el diseño con equi-
pos multidisciplinares (educación, diseño del aprendizaje y ciencia de juegos), y 
toma como elementos conceptuales fundamentales los propios del aprendizaje 
basado en el juego y los principios del aprendizaje conectado, combinándolos a 
través de la estructura del marco de análisis y el diseño centrado en la actividad 
(marco ACAD). Se detallan en el trabajo las cinco fases de trabajo y se destaca 
la importancia de la generación de una base pedagógica y conceptual sólida 
que sirva de andamiaje al proceso de cocreación, además de una supraestruc-
tura metodológica que proporciona contexto y solidez a la propuesta lúdica, en 
este caso llamada Estrategia Didáctica Conectada Basada en el Juego (GBNLS 
Game Based Networked Learning Strategy). El documento hace hincapié en 
la complejidad de los enfoques de cocreación y el valor de las herramientas 
y estrategias utilizadas, destacando la relevancia de las ideas y metodologías 
utilizadas en esta parte del proyecto DALI para otros equipos que trabajan en 
estrategias similares.

Palabras clave: co-creación, juegos educativos, alfabetización en datos, 
proyecto DALI, principios pedagógicos, colaboración multidisciplinar.

Introduction

In the current educational landscape, there is a growing need for inno-
vative approaches that cater to the changing competencies needed from 
adults today. Researchers and educational designers are facing the chal-
lenge of developing pedagogically engaging solutions that not only 
address educational goals but also tap into the subjects that highly moti-
vate the intended learners. It is within this complex educational environ-
ment that games and playful learning approaches emerge as pivotal tools 
(Arnab et al., 2019; Whitton, 2018).

Games have become an increasingly pertinent medium for cultural 
expression and artistic creativity, serving as imaginative systems that 
facilitate both playfulness and exploration (Arnab et al., 2019). Design-
ing and creating games for learning is a complex challenge as it demands 
the balancing of the playful aspects of games and the educational out-
comes they are expected to enable. There thus needs to be an intentional 
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mapping of the game design aspects to the pedagogical aspects to ensure 
that the gameplay process will facilitate the learning process, enable 
adaptation of the games, leading to their reusability.

Recognizing the intricacy of this design challenge, this paper aims 
to explore the co-creation of educational games for adults, specifically 
targeting the development of data competencies. This endeavour unfolds 
within the ambit of the Data Literacy for Citizenship (DALI) project, exe-
cuted under a participatory-based research approach (Gros, 2019; Gros 
& Durall, 2020). DALI entails collaborative endeavours in developing, 
testing, and evaluating learning strategies, co-creating games, and engag-
ing adult learners with game-based resources. The project endeavours to 
kindle heightened interest and participation in learning through effective 
outreach, guidance, and motivational strategies.

This paper elucidates five distinct design phases and elucidates the 
strategies and tools employed during this process. It underscores their 
value in the framework of educational game development and empha-
sizes their significance within the unique context of DALI’s experience. 
Comprehending the complexity of this approach is crucial, and delineat-
ing the value of each tool and strategy used in the process is pivotal. 
This insight is not only pertinent to the present context but also holds 
relevance for other teams embarking on the development of analogous 
strategies in the future.

The DALI project, Data Literacy, and Game-Based Learning

Data Literacy for Citizenship (DALI) is an Erasmus+ project (Strategic 
Partnership 2020-1-NO01-KA204-076492), aimed at empowering adults 
to become responsible citizens and actively engage in civic activities in 
a world shaped by digital advancements through the development of 
their data literacy. DALI focuses on adults, considering that, in addition 
to the impact of data on their own lives, these adults have the responsi-
bility of overseeing how young people interact with data both at home 
and in educational settings. The primary target groups include young 
adults, general adults, and senior citizens across four countries: Germany, 
Norway, Spain, and the UK. External stakeholders, including non-formal 
learning institutions and facilitators, acted as associated partners in the 
project.
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The project started with the development of a Conceptual Framework 
of Data Literacy (Figure I), the DALI Framework for Data Literacy for 
Citizenry (Castañeda et al., 2024). The process of creating this framework 
involved a three-and-a-half round Delphi study that engaged experts 
from diverse fields such as data, education, and literacy, across four 
countries. The DALI Data Literacy framework encompasses four primary 
elements, three of which are interconnected and sometimes overlapping: 
(1) Understanding Data, (2) Acting on Data, and (3) Engaging Through 
Data. Additionally, there is a cross-cutting element, (4) Ethics & Privacy, 
which permeates the other three. The DALI framework is flexible and 
scalable, making it suitable for adaptation across various international, 
organizational, and educational contexts (Castañeda et al., 2024).

FIGURE I. DALI Data literacy framework

Source: Castañeda et al., 2024.
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Pursuing the learning outcomes in this framework, the DALI project 
developed a set of ten game-based networked learning strategies (GBNLS) 
that cover the basic Data Literacy spectrum for each target group. Each 
of the ten learning strategies was designed to meet one specific learning 
goal. This means that the ten games addressed different learning goals 
and the collection altogether covered the basic Data Literacy spectrum 
for each target group of adult learners.

The Study: A Research-Based Design

The research-based design is a participatory design process which has 
been defined in four steps, that can occur as a sequence or in parallel 
(Gros, 2019): the context analysis, the participatory design, the product 
design and the prototype as hypothesis. Adapting these steps, the con-
sortium started a process of cocreation of the GBNLS that follow five 
main phases:

	■ Firstly, in phase 1, the consortium started defining the Pedagogical 
approach that served as a learning design framework for the 
project. This approach included the data literacy framework 
developed within the project along with the playful approach 
and the networked learning background to develop the game-
based pedagogical strategies. In this step, the target participants 
were also selected, which were mainly members of the associated 
partners within the project as well as target adults from these 
institutions and organizations.

	■ In phase 2, the consortium was onboarded into this pedagogical 
approach, where they were trained in workshops within the project. 
Usage scenarios were introduced mainly with the development of 
persona cases, informed by stakeholder mapping carried out in 
the project, which were then used to create the narratives of the 
target profiles of adult players. The content analysis of the first 
designs allows observing the diversity of sources, along with the 
awareness about designing a game for adult participants for data 
literacy skills.

	■ In Phase 3, collaborative workshops were conducted with partner 
teams and associate partners to co-create game-based networked 
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learning strategies (GBNLS). During this stage, target users 
actively engaged in discussions about games, contributing to the 
development process. Initial versions of both games and GBNLS 
were conceptualized and tested through interactive sessions. 
Data collection in this phase involved distributing questionnaires 
to researchers, who provided insights into their co-creation 
experiences with others.

	■ In phase 4, the consortium created the game prototypes and the 
adaptations of the prototypes. These prototypes were viewed as 
hypotheses, which were tested in the field trials.

	■ Phase 5, which was specifically included in this process as an 
adaptation, encompassed the visual and material design of GBNLS 
(Game-Based Networked Learning Strategies) to be presented to 
trainers and educators.

A summary of this part of the project is detailed in the following fig-
ure (Figure II).

Phase 1. Context: Definition of the Learning Approach and target 
participants

According to Wasson and Kirschner (2020), the contemporary techno-
logical and educational landscape has shifted the emphasis in learning 
design “from just the learning materials and their sequence… ... to the 
learning environment as a whole” (Wasson & Kirschner, 2020, p. 816). 
This underscores the significance of moving beyond a sole focus on 
content or artifacts, highlighting the transformation of learning design 
into the crafting of a comprehensive learning experience within a spe-
cific learning environment. Therefore, the formulation of DALI learn-
ing strategies, while directed at non-formal educational contexts, must 
exhibit coherence on their formulation and a clearly defined pedagogical 
approach. This approach should prioritize the objectives of Data Literacy, 
as outlined by the DALI Data Literacy framework, aligning with an inno-
vative perspective that places the adult learning vision at the forefront.

Consequently, the initial project phase focused on structuring a ped-
agogical approach that reconciles and structures the learning design 
behind the GBNLS. Recognizing the significance of expertise in education, 
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learning design, and the science of game-based learning, a multidisci-
plinary approach was adopted. Two specialized teams, one from the Uni-
versity of Murcia (UM) specializing in education and learning design, 
and the other from Coventry University (CU) specializing in game sci-
ence, collaborated to define the learning design elements and principles 
(Castañeda et al., 2022). This collaboration ensures a shared pedagogical 
direction within the partnership, emphasizing both overarching features 
and essential requirements of the project’s learning strategies.

Subsequently, the DALI pedagogical approach was formulated on the 
foundation of Networked Learning (NL). Adhering to the principles of NL 
involves viewing competence development as an emergent activity that 

FIGURE II. DALI GBNLS development- Global process diagram

Source: Compiled by the authors.
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prioritizes “foregrounding learner agency.” This perspective emphasizes 
expansive learning, reflexivity, and shared engagement among partici-
pants, fostering a “distinctive dynamic potential” (Networked Learning 
Editorial Collective (NLEC), 2020). The Activity-Centred Analysis and 
Design (ACAD) framework (Goodyear et al., 2021) was employed to 
organize the design components. Additionally, the learning approach 
incorporates principles from Connected Learning (CL) to create new sce-
narios that consider the social and material realities of the target partici-
pants, encompassing their needs, interests, and cultures (Ito et al., 2020).

The DALI pedagogical approach also integrates the concept of play-
ful learning, leveraging games as valuable tools to observe and facilitate 
play in a structured manner. This approach promotes purposeful and 
meaningful engagement, along with actionable feedback. According to 
Whitton (2018) and Tekinbaş & Zimmerman (2003), three key aspects of 
game use in non-formal adult learning contexts are relevant to DALI: (1) 
The creation of a learning environment that allows learners to embrace 
failure; (2) the possibility of stimulating learners’ imagination enabling 
them to approach real-life problems from fresh perspectives and (3) the 
possibility of voluntary and intrinsically motivating activities through 
playfulness, enabling participants to enact their agency in shaping the 
rules, actions, and boundaries of the game space. The gaming experience 
itself provides a compelling context for learning and reflection (Arnab et 
al., 2019; Postigo Fuentes, 2021).

Grounded in playful learning, game-based learning, natural language 
(NL), and collaborative learning (CL), the DALI learning principles were 
intricately crafted utilizing the ACAD framework (refer to Goodyear 
et al., 2021). The primary objective was to anchor the DALI pedagogi-
cal approach in a streamlined structure, enabling the tangible embodi-
ment of abstract project principles in physical (Set Design in ACAD), 
social (Social Design), and epistemic (Epistemic Design) dimensions (see 
Figure III).

Additionally, focusing on the essential elements of game design 
(Arnab, 2020; Fullerton, 2019; Schell, 2008) that align with our proposed 
principles, we aimed to explicitly outline the design components in each 
category within the ACAD framework, as illustrated in Figure IV.

Furthermore, to facilitate the co-creation of the 10 game-based net-
worked learning strategies (GBNLS) proposals and designs, we mapped 
each ACAD design element, encompassing all possible game design ele-
ments (refer to Figure V).
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FIGURE IV. Design Elements of DALI GBNLS in the ACAD Framework Structure

Source: Own Elaboration.

FIGURE III. Design Principles of DALI GBNLS in the ACAD Framework Structure

Source: Own Elaboration.
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FIGURE V. Detail on the DALI ACAD Set Design Elements Mapping

Source: Compiled by the authors.
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These three maps (Set Design, Epistemic Design, and Social Design) 
were developed, with complete Epistemic Design and Social Design 
maps available in the Appendix and distributed to the entire design team.

Building on these developments, the structure of GBNLS was estab-
lished. GBNLS represents the manifestation of games from a pedagogi-
cal perspective, concretizing the primary learning design elements that 
constitute DALI games. The final elements integrated into the GBNLS 
structure encompass:

The final elements included in the GBNLS structure were:

	■ Name of this Game-based Networked Learning Strategy

	■ Learning goal
	- 	DALI framework
	- 	 Element

	■ Subelement
	- 	 Skill
	- 	 Ethics & Privacy

	■ Game inspiration
	- 	What game?
	- 	 Rules or mechanics taken.
	- 	 Elements and materials taken.

	■ Name of the game (different from the GBNLS one, this is the brand 
name of the game)

	■ Epistemic Design
	- 	 The objective of the game
	- 	 Premise (story)
	- 	 Rules
	- 	Defining objects and concepts
	- 	Mechanics
	- 	 Indicator of learning
	- 	Other aspects (Conflict, Tactics)

	■ Set Design
	- 	 Estimated time.
	- 	 Physically situation
	- 	 Scenario/Arena
	- 	Materials
	- 	Other aspects
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	■ Social Design
	- 	Number of players
	- 	 Concrete characteristics of the different target groups (Young 

adults, General adults, Workers, and Seniors).

	■ Other aspects

This comprehensive list not only streamlines the design process but 
also ensures the effective integration of pedagogical principles into the 
fabric of DALI games.

Phase 2. Training strategy for the learning approach

After the completion of the GBNLS materials and finalization of its structure, 
the next crucial step involved training the entire design team, comprising 
representatives from each partner organization, in the game co-creation. A 
workshop was organized for this purpose, with participation from at least 
two members of each partner, and was facilitated by Coventry University 
(CU). The workshop adhered to the Game Design Thinking strategy, a co-
creation technique established by CU’s Game Changers initiative (https://
gchangers.org), as illustrated in Figure VI. This methodology (The Game 
Changers’ methodology), detailed by Arnab et al. (2017), played a pivotal 
role in shaping the DALI learning strategies.

The integration of design thinking with game design in the field of 
education has led to a unique approach known as game design thinking. 
This approach, as proposed by Arnab et al. (Arnab et al., 2017), facilitates 
the development of empathy through the game co-creation process, pro-
viding a meaningful framework for the design of game-based learning 
(GBL) resources. The approach follows an iterative design process (see 
Figure VI), drawing upon the principles of design thinking as outlined 
by Plattner (2011), encompassing phases such as needs assessment, ide-
ation, prototyping, and testing. It draws inspiration from the “Game Jam 
Movement” (Fowler et al., 2013).

Games, with their structured rules, clear objectives, and multiple 
possible solutions to problems, provide an ideal context for embracing 
design thinking principles (Arnab et al., 2017). Partners in DALI were 
trained, where they practiced with the ideation and design of games 
that respond to the data competency framework using the mechanics, 
dynamics, and aesthetics of existing games. The process was guided by 

https://gchangers.org
https://gchangers.org
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relevant prompts under each stage (refer to Figure VI). Through explor-
ing multiple creative solutions based on this approach, partners can 
then engage their teams and stakeholders in the game design process 
in Phase 3.

Phase 3. Codesigning the DALI GBNLS

The primary aim of this phase was to formulate a set of engaging and 
adaptable learning strategies explicitly designed to promote the advance-
ment of adult data literacy across various non-formal contexts. To achieve 
this, the project embraced a co-design methodology, involving the collab-
orative creation of GBNLS through a multidisciplinary approach (Prior et 
al., 2022) that harnessed combined creativity during the design process 
(Sanders & Stappers, 2008).

New workshops within partner teams were conducted to co-create 
games, employing a double strategy of cooperative inquiry and infor-
mant design (De Jans et al., 2017). The cooperative inquiry involved 

FIGURE VI. An extended Game Design Thinking Protocol based on the Game Changers approach

Source: Arnab et al., 2017.
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partners working in specialized groups, each dedicated to a specific tar-
get audience (Young adults, General adults, Workers, and Seniors). Simul-
taneously, an informant design strategy was implemented to incorporate 
external stakeholders, such as non-formal learning institutions and facili-
tators acting as project-associated partners, maximizing the value of their 
contributions (De Jans et al., 2017; Lanezki et al., 2020).

Considering these aspects, the co-design of GBNLS unfolded across 
three key moments:

a)		GBNLS co-design from inception: International co-design 
teams, comprising one partner per country, utilized the Game 
Design Thinking strategy to develop the initial game idea.

b)	 Second Co-Design moment: The developed game ideas were 
tested in each country, with at least one partner providing 
feedback and suggesting improvements to the game.

c)		 Third Co-Design moment: In a large group setting, all members 
of the game design teams collaborated to design adaptations 
for broader applicability across different target groups.

Throughout these instances, instruments were devised to collect data 
on the co-created games’ quality. The first two instruments were derived 
from a condensed version of the UNE (Spanish Association for Standard-
ization) 71362:2020 instrument, which evaluates the quality of digital 
educational materials (UNE, 2020). Surveys included questions related to 
criteria such as general instructions, learning impact, fun and motivation, 
visual design, and textual content accessibility. Initially, a quantitative 
approach offered a general overview of the co-creation process. Subse-
quently, a qualitative instrument provided detailed feedback, identify-
ing optimal gameplay requirements. Two qualitative questions gauged 
partner satisfaction and gathered suggestions for necessary changes in 
previously defined criteria.

The three key moments are described below:

a) The GBNLS co-design from inception

Each team was given the task to design two GBNLS. Each GBNLS includ-
ed as a learning objective, at least, one Data Literacy Framework sub ele-
ment that was indicated in advance. The teams could include more than 
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one sub element or level in the game but to ensure coverage of the data 
literacy spectrum, the one specified was compulsory and had to be the 
principal one. All the games created in DALI aimed to develop the basic 
level (level A) of the DALI Data Literacy Framework (Table I).

TABLE I. DALI Data Literacy Framework, Level A: elements and subelements

Element Sub-elements Level A

Understanding 
Data

Knowledge (Know) what is data and how it is created

Awareness Be aware / Know about the existence of data

Critical thinking Know that data have a value /
Know data can be used for multiple purposes

Acting on Data Collecting data Use external devices/apps to collect data

Managing data Create, edit, and store simple file formats like .txt or .xsl to 
manually insert the data

Sharing data 
artifacts

Share and communicating data sets that already exist under 
ethical considerations

Engaging through 
Data

Policy and 
regulation

Understand how society shapes data use or influences policy 
making

Taking decision Understand civil action / Understand individual potential to 
use data

Data activism Understand data activism movements and how these can 
change the use of that data that stakeholders do

Data advocacy Understand your influence on peers or stakeholders to help 
them understand the potential and applications of data

Source: Castañeda et al. 2024.

Collaborative understanding among stakeholders relies on the exchange 
of knowledge. Furthermore, the initial stage of designing a game holds 
significant importance as stakeholders must align on the project’s objec-
tives, expectations from the involved parties, and the requirements of the 
intended audience (Prior et al., 2022).

Materials with all the elements of the Educational Approach, as well 
as guides and exercises, were organized in a folder, available for each 
team. Additionally, a MIRO board was created for each group to follow 
the Game Design Thinking Strategy (Figure VII).
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FIGURE VII. Miro Board used for Design Group A

Source: Compiled by the authors.

In total, they were 5 teams of cocreation (4, one for each target group, 
and one team targeting intergenerational groups), that worked online 
using videoconference sessions (via Zoom), shared documents (via 
Google Drive), and email. Some of the groups centralised their work in 
the MIRO Boards, as can be seen in Figure VIII.

In this phase, the collaborative teams within the partnership actively 
engaged in playing the games, contributing to a holistic understand-
ing of the gaming experience. Feedback was gathered through a Lik-
ert scale, featuring seven degrees of agreement. Notably, the visual 
aspects received consistently high ratings for quality and clarity from 
the participating partners, indicating a positive reception from the out-
set. Nevertheless, challenges surfaced concerning the overall gameplay 
experience, particularly in relation to written elements found in both 
the instructions and game components. This insight points to areas 
where improvements and refinements can enhance the overall gaming 
experience.
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b) Co-design with associated partners

In the second round of GBNLS codesign, associated partners were 
actively engaged in validating the games. Initial game concepts under-
went testing in each participating country, involving at least one partner 
per country. These partners provided valuable feedback on the games 
and contributed by suggesting improvements, fostering a collaborative 
refinement process for the game designs. Validation sessions were pre-
dominantly conducted face-to-face, although some were held online for 
convenience.

Following the game testing with associated partners, certain games 
underwent readjustments, while others underwent a complete restruc-
turing based on the insights and recommendations gathered during the 
validation process.

Suggestions from associated partners were related to a broad range 
of issues. One recurring topic was addressing challenges relating to bal-
ancing the gameplay with educational purposes. Each GBNLS should 
be fun and easy to play, but also promote Data Literacy and address the 
learning goals. A crucial aspect of each game is that it promotes play, 

FIGURE VIII. MIRO Board for “Coup”

Source: Compiled by the authors.
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imagination, voluntary engagement, and intrinsic motivation when they 
are introduced in the learning contexts. Useability, game dynamics and 
game mechanics were also discussed, as well as issues relating to design 
choices affecting the games accessibility. For instance, the final design 
needed to accommodate that the GNBLS were to be freely available as 
print-and-plays, and therefore easy to download and print. The size of 
the game materials and wordings of the instructions also needed to be 
adapted to accommodate the needs among diverse target groups. The 
team-based collaborative testing and evaluation processes were vital in 
this iterative process of continuous improvement and refinement of the 
functionality and overall experience of each game.

In this instance, the quality control approach was deliberately quali-
tative, providing teams with specific feedback to enhance subsequent 
stages of development. Evaluations encompassed key aspects such as 
the fun factor, clarity in understanding and playing, functionality of 
game rules and dynamics, usability and clarity of materials, visuals, 
texts, and instructional layout, and the appropriateness of content. The 
feedback, presented in open comments, was meticulously compiled 
into a spreadsheet. Each team received comprehensive comments per-
taining to the games in which they were actively engaged. Due to 
space limitations, a singular comment was showcased for each dimen-
sion below:

	■ Fun:
	- 	 “It is fun! One improvement (which I can write more about 

under) is that instead of having a moderator the cards could 
be bigger with the Q & A on the back and then the person on 
the right of the one whose turn it is, reads the Q and checks 
the answer. This way all could be involved!”

	■ Easiness:
	- 	 “Overall, the game was easy to play. Some suggestions: the D-A-L-I 

letters don’t match with the subjects on the cards (data, context, 
person, activity). We think icons that suit the different categories 
might be better, and for clarity it is nice to print the icons on  
both sides of the cards. Some of the context / person cards can  
be activities as well, so therefore it’s easy to mix them up”.

	■ Functionality:
	- 	 “I think mostly they are clear, but there was some confusion 

on deciding the end of the game (and if we would have one, 
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or potentially multiple winners). The rules stated first that the 
game ends when someone has a perfect week (implying one 
person will be the winner), but then it said the person that 
fulfils the week should notify the rest of the players so they 
know it is the last round (implying the round goes on until the 
last round is finished, which may imply several people can be 
the winner)”.

	■ Learning:
	- 	 “Yes. The game did makes us think about data”.

	■ Usability:
	- 	 “It was also time-consuming to cut around each card. 

Suggestion: Make cards straight edged, and place cards next to 
each other. (So that one ‘cut’ cuts between two cards)”.

	■ Content:
	- 	 “The language of the instruction was not so clear. I think it 

is because multiple steps are explained single sentences, 
which are really long with many commas. This confused me. 
Suggestion: Make short sentences. No commas. Each sentence 
should explain one step only”.

c) Testing

Following the integration of codesigned changes with associated part-
ners, a brief testing phase was initiated. Each team commenced testing 
their respective games with individuals from their specific contexts, uti-
lizing homemade prototypes. During these testing sessions, the games 
were deployed, and feedback was gathered. The associated partners 
were queried about their overall satisfaction with the games, and input 
was sought regarding recommended changes for the final version. These 
recommendations focused on the previously mentioned criteria, encom-
passing factors such as game satisfaction, usability, and suggested modi-
fications to enhance the game experience. The following are examples 
of the feedback:

	■ Satisfaction.
	- “They liked the game and had fun. Also, the fact of talking and 

reflecting on the data is something they valued”.
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	■ Changes
	- 	 “We found that the rules and the game dynamics are clear in 

general and made only some suggestions for the instructions 
and cards in detail:

–	 explain the idea of the personal board before it is mentioned 
in ““Game Play”” as the ““right place””

–	name examples for ““data”” in the introduction to make it 
clearer what is meant by data

–	wording: personal player board (board) or personal game 
board (instructions), it should be called the same in all places.

–	 clarify the role of the jokers: what does ““you can keep the 
joker”” mean? mention that the jokers don’t count in the end.

–	 suggest in ““end of the game”” to check together if pairs are 
placed rightly, so that all players can learn from that.

–	 card about parking not clear, makes sense if a parking app 
is meant, app should be mentioned then in the card text”.

Phase 4. Adaptation and Prototyping

During Phase 4, the entire consortium engaged in the creation of game 
prototypes. This conclusive stage involved refining the visual design, 
game mechanics, and content of the games, culminating in presentations 
to trainers and educators. The cocreation teams collaborated on devel-
oping the visual design of the game material of each GBNLS. The visual 
interface of each game was also created through a reiterative co-creation 
process. Whilst placing data literacy and adult learning at the forefront, 
some practical criteria were also agreed upon. For instance, the games’ 
illustrations needed to be under creative commons license, and the final 
game-based resources had to be easy to share and print-and-play. These 
refined prototypes were perceived as hypotheses, subsequently subject-
ed to field trials for validation.

After confirming the readiness of all games for their initial release, we 
commenced the customization process to tailor each game for diverse 
target groups. In a collaborative face-to-face meeting that included all 
design group members, the consortium introduced a dynamic needs 
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analysis framework employing design tools known as “personas” ( Jan-
sen et al., 2020). Two personas were meticulously crafted for each target 
group, providing a clearer understanding of the ultimate end-users of the 
games (see Figure IX for an example of the personas).

Utilizing these personas during the meeting, the consortium orga-
nized into teams to deliberate and analyse the needs of these personas 
concerning games (see Figure X). Subsequently, the teams shared their 
conclusions in a collaborative session focused on Data Literacy.

In the shared session, based on the insights gathered, the entire group 
collaborated on proposals for adapting each game to the different DALI 
target groups.

Phase 5. GBNLS Visual Design

After finalizing the games, primed for extensive testing by end-users 
in the subsequent project phase, the concluding element of this design 

FIGURE IX. Persona: Working Adult N.1

Source: Compiled by the authors.
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phase focuses on the visual design of the GBNLS. As emphasised earlier, 
while games play a crucial role in the DALI approach, the development 
of GBNLS has the capacity to underscore the pedagogical and education-
al foundations of these games. This emphasis on learning design informs 
educators and trainers, offering valuable insights to integrate games into 
meaningful learning experiences (Castañeda et al., 2022).

Drawing on the prototyped versions of the games, the GBNLS under-
went refinement, and the visual design was meticulously curated by CU 
(refer to Figure XI). These refined GBNLS were then organized into a 
handbook tailored for facilitators. Furthermore, a guide for facilitators 
was created, with indications and recommendations for carrying out play 
sessions.

FIGURE X. DALI Group sessions working with personas

Source: Compiled by the authors.
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Conclusions

Acknowledging the inherent complexity of designing educational games 
for adults, this paper seeks to delve into the co-creation process within 
the context of the Data Literacy for Citizenship (DALI) project for the 
design of educational games for adults. Addressing the intricate processes 
of designing learning games, a participatory approach is adopted, which 
is aligned with current trends for game design (Arnab et al., 2019; Gros, 
2019; Prior et al., 2022).

The DALI project, conducted as participatory research, encourages 
collaborative development, testing and evaluation of learning strategies, 
the co-creation of games and the engagement of adult learners with 

FIGURE XI. Game of Phones GBNLS design

Source: Game of Phones GBNLS in DALI Handbook (https://toolkit.dalicitizens.eu/for-facilitators).

https://toolkit.dalicitizens.eu/for-facilitators
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game-based resources, and the process of development outlined in the 
previous sections highlights several characteristic features that emerge as 
particularly interesting:

	■ Multidisciplinary approach: The project adopts a multidisciplinary 
approach, with specialized teams in education and learning 
design as well as game learning science working together. This 
collaborative effort ensures a comprehensive understanding and 
integration of expertise from different fields, which can lead to a 
well-rounded and effective learning approach (Prior et al., 2022).

	■ Pedagogical direction: The partnership ensures that everyone 
involved in the project follows the same pedagogical direction 
by defining the learning design elements and principles. This 
alignment promotes consistency and coherence in the development 
of learning strategies and educational experiences (Bartolomé 
et al., 2018; Castañeda & Selwyn, 2018).

	■ Networked Learning and Connected Learning: The DALI approach 
is based on principles of networked learning and connected 
learning. These approaches emphasize learner agency, reflexivity, 
shared engagement, and consideration of social and material 
realities. By incorporating these principles, the project aims to 
create learning experiences that are relevant, engaging, and 
culturally sensitive (Ito et al., 2020; Networked Learning Editorial 
Collective (NLEC), 2020).

	■ Value of games in learning: The text highlights the value of games 
to promote play, imagination, voluntary engagement, and intrinsic 
motivation in learning contexts. Games provide a structured 
environment that allows learners to embrace failure, approach 
real-life problems from fresh perspectives, and actively shape the 
game space. The use of games can enhance learning experiences 
and provide actionable feedback (Agbo et al., 2021; Paraskeva 
et al., 2010).

	■ Game Design Thinking: The project utilizes the Game Design 
Thinking strategy, which integrates design thinking principles 
with game design. This approach facilitates empathy, ideation, 
prototyping, and testing in the development of game-based 
learning resources. It provides a meaningful framework for the 
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design of engaging and effective learning experiences (Arnab 
et al., 2019, 2019; Lanezki et al., 2020).

	■ Co-design and collaboration: The project adopts a co-design 
approach, involving multiple partners and stakeholders in the 
design process. Through cooperative inquiry and informant design 
strategies, the project maximizes the value of contributions from 
diverse perspectives. This collaborative work approach enhances 
creativity and ensures the development of playful and flexible 
learning strategies (Gros & Durall, 2020; Sanders & Stappers, 
2008).

	■ Iterative design process: The project follows an iterative design 
process, involving multiple phases such as needs assessment, 
ideation, prototyping, and testing. This iterative approach allows 
for continuous improvement and refinement of the game-based 
networked learning strategies (Agbo et al., 2021; Lanezki et al., 
2020) The quality control and criteria based on the 71362:2020 
UNE norm (UNE, 2020) allowed obtaining concrete and efficient 
feedback for further improvement within the iterative design 
process.

	■ Participatory design: from game concept ideation through to the 
design of the gameplay mechanics, dynamics, and aesthetics. 
Building on the preceding contemplation of co-design and 
collaboration, a key emphasis on participatory design throughout 
all stages of game development underscores the potential for 
participants as co-creators to enrich the game concept from its 
inception. Additionally, their inclusion in the later phases proves 
instrumental in refining and enhancing the game’s mechanisms and 
functional aspects. This dual approach ensures a comprehensive 
engagement of co-creators, optimizing both the conceptual 
foundation and the fine-tuning of the game’s operational elements. 
(Destyanto et al., 2019)

	■ Adaptation and prototyping: The project recognize the importance 
of adapting the games to different target groups. By conducting 
need analysis and developing personas, the consortium ensures 
that the games meet the specific needs and preferences of each 
target group. This adaptation process enhances the relevance and 
effectiveness of the games.
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	■ Visual design: The project considers the visual design of the game-
based networked learning strategies. Attention to visual elements 
can enhance user engagement, aesthetics, and overall user 
experience. Overall, the text highlights the comprehensive and 
collaborative approach taken in the project, the value of games 
in learning, and the iterative design process employed to create 
engaging and effective game-based networked learning strategies.
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motivation, which are essential for effective learning. The study focused on the 
integration of gamification for CT promotion and training with 99 prospective 
teachers, using two types of gamification: shallow and deep gamification. Shallow 
gamification focuses on external components such as points, levels and badges, 
while deep gamification incorporates elements beyond the points that are 
considered meaningful to participants, such as personalised avatars, narratives, 
unexpected events and alternative activities. Results indicated improvements in 
self-perceived CT skills, particularly with deep gamification, but a decrease in 
the problem-solving dimension. In addition, higher motivation was observed in 
the shallow gamification group. These results have significant implications for 
teacher education. Overall, the integration of gamification into CT instruction 
represents a promising strategy for improving the training of future teachers in 
an increasingly digitised world. However, the implementation of gamification 
must be carefully considered to ensure that all CT skills are developed effectively. 
Ultimately, more research is needed to unravel the underlying causes of the 
results obtained and to explore the application of CT and gamification in various 
educational settings and levels.

Keywords: computational thinking, gamification, intrinsic motivation, extrin-
sic motivation, pre-service teachers, higher education.

Resumen
Este estudio aborda la integración del pensamiento computacional (PC) y 

la gamificación en la formación del profesorado. En la era digital, la tecnología 
desempeña un papel esencial en todos los ámbitos, incluida la educación. El 
PC constituye ya una habilidad fundamental en la educación obligatoria, lo 
que implica una evolución crítica en el panorama educativo contemporáneo. 
La gamificación, por su parte, ha surgido como una herramienta poderosa 
en la educación, revolucionando los métodos de enseñanza tradicionales. Al 
integrar elementos de juego en el entorno de aprendizaje, la gamificación puede 
aumentar el compromiso y la motivación de los estudiantes, fundamentales para 
un aprendizaje eficaz. El estudio se centró en la integración de la gamificación 
para la promoción y capacitación en PC con 99 futuros docentes, utilizando 
dos tipos de gamificación: superficial y profunda. La gamificación superficial se 
centra en componentes externos como puntos, niveles y medallas, mientras que 
la gamificación profunda incorpora elementos más allá de los puntos que se 
consideran significativos para los participantes, como avatares personalizados, 
narrativas, eventos inesperados y actividades alternativas. Los resultados 
indicaron mejoras en habilidades auto percibidas de PC, particularmente con 
gamificación profunda, pero una disminución en la dimensión de resolución de 
problemas. Además, se observó mayor motivación en el grupo con gamificación 
superficial. Estos resultados tienen implicaciones significativas para la formación 
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del profesorado. En conjunto, la integración de la gamificación en la instrucción 
de PC representa una estrategia prometedora para mejorar la capacitación 
de futuros docentes en un mundo cada vez más digitalizado. Sin embargo, la 
implementación de la gamificación debe ser cuidadosamente estudiada para 
garantizar que todas las habilidades de PC se desarrollen eficazmente. En 
definitiva, se necesita más investigación para desentrañar las causas subyacentes 
de los resultados obtenidos y explorar la aplicación del PC y la gamificación en 
diversos entornos y niveles educativos.

Palabras clave: pensamiento computacional, gamificación, motivación intrín-
seca, motivación extrínseca, docentes en formación, educación superior.

Introduction

Today, in the digital era in which we are immersed, technology has 
an essential role in every field, including education. In this domain, 
computational thinking (CT) is acquiring a key role in recent years, 
receiving increasing interest of different countries which are including 
it as a necessary skill in compulsory education (Bocconi et al., 2022). 
This shift implies a critical evolution in the contemporary educational 
landscape, aligning it with the dynamic needs of the digital world.

Similarly, in this technology-driven era, gamification has emerged 
as a fundamental tool in education, revolutionising traditional teaching 
methods. By integrating gaming elements into the learning environment, 
gamification can increase student engagement and motivation. As 
educational institutions strive to prepare students for a rapidly changing 
world, gamification offers a dynamic and adaptive approach to teaching 
that resonates with today’s digital natives. This has led to increased 
adoption of gamification strategies in educational settings around the 
world, as educators and policymakers recognise its potential in fostering 
critical skills and competencies in students (van Roy & Zaman, 2017).

The intersection between CT and games has already been explored 
both at pre-university levels (e.g., Madariaga et al., 2023) and in future 
teacher training (Tankiz & Atman Uslu, 2023). Moreover, the inclusion 
of CT and gamification into teacher education programmes is therefore 
essential to prepare educators to effectively navigate the contemporary 
educational landscape (Dong et al., 2023). By incorporating CT in teacher 
training, pre-service teachers can develop CT knowledge and pedagogical 



Bueno-Baquero, A., Del Olmo-Muñoz, J., González-Calero, J.A., Cózar-Gutiérrez, R. Gamified approaches to computational thinking in teacher training

70 Revista de Educación, 405. July-September 2024, pp. 67-96
Received: 30/06/2023   Accepted: 06/10/2023

skills associated with teaching CT (Ottenbreit-Leftwich et al., 2021). At 
the same time, exposure to gamification can equip them with innovative 
strategies to engage and motivate their future students (Cózar-Gutiérrez 
& Sáez-López, 2016). As teachers are central to the learning experience, it 
is imperative that they are well versed in CT and gamification to foster a 
generation of technology literate, motivated and well-prepared learners. 
This integration into teacher training can ultimately contribute to a more 
adaptive and future-oriented education system.

Although there are existing studies which have used gamification as a 
method to teach CT, further research is necessary (Altaie & Jawawi, 2021). 
Because of that reason, this study aims to focus on the abilities developed 
by pre-service teachers using this type of thinking and gamification as 
part of the instruction. Within this study, we will examine the effect of a 
gamified CT instruction on pre-service teachers’ abilities as well as their 
motivational outcomes. Concretely, we are especially interested in how 
shallow and deep gamification affect self-reported CT skills and intrinsic 
and extrinsic motivation.

Literature review

Computational thinking

The concept of CT emerged from the ideas of Seymour Papert (1980) 
who started talking about the relationship between programming 
and thinking abilities. However, it was years later when the concept 
became popular in education. Since then, different interpretations 
have attempted to reflect on the essence of this type of thinking. The 
most spread definition is the one of Wing (2006) who claims that CT 
involves: “solving problems, designing systems and understanding 
human behaviour by drawing on the fundamental concepts to computer 
science” (p.33). The author adds that this ability is essential for everyone, 
not only for scientists, comparing it with other abilities such as reading, 
writing or arithmetic. From this definition, two fundamental aspects can 
be drawn in the field of education according to a report published by 
INTEF (2017): the first aspect is that CT is independent of technology; 
the second is that this concept encompasses several different abilities to 
formulate problems and solutions. These two aspects will be discussed in 
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the next sections. The last report published by the Joint Research Centre 
(Bocconi et al., 2022), also highlights the idea that CT is a fundamental 
skill that everybody should manage. Merino-Armero et al. (2021) see on 
CT an opportunity to change the role of pupils from simple consumers 
to creators of content, including all the skills that this latter role implies. 
For this reason, in recent years concern has increased in regards to the 
introduction of this concept in compulsory education.

There are multiple ways of including CT in Primary Education. In 
this study we consider the distinction between plugged-in activities and 
unplugged activities. On the one hand, plugged-in activities are those which 
normally use technological devices for the development of CT skills such as 
computers or robots. Inside this field, it has been shown that educational 
robotics can promote students’ active participation in their learning process 
promoting meaningful learning and better academic achievement (Merino-
Armero, 2021). Xia and Zhong (2018) also highlighted that educational 
robotics creates learning environments that promote interest and motivation 
reinforcing positive relationships between pupils. On the other hand, 
unplugged activities are used for teaching computational science without 
the need of using technological devices. This latter method is especially 
recommended in Primary Education as it has been demonstrated that it 
helps pupils to better comprehend the main concepts of CT. Different 
studies have shown that conducting blended approaches introducing 
unplugged activities before plugged-in ones can be an effective method for 
CT instruction (Del Olmo-Muñoz et al., 2020; Tsarava et al., 2019).

One of the areas which needs to be highlighted is programming, as 
it is closely related to CT. In the field of education, it was in the 1960s 
when the programming language called LOGO was developed, primarily 
aimed at helping children learn mathematical concepts (Papert, 1980). 
At present, there are several intuitive models that can be used to teach 
programming in Primary Education. Some examples are platforms that 
use block-based programming environments such as Scratch and Code.
org, which allow users who have not programmed before to do so in an 
intuitive way, arranging blocks together. The present study also included 
Ozoblockly, a platform used for programming the movements and 
instructions that the Ozobot robot will then follow. The visual format that 
these platforms use is known as block-based programming, a method 
which different studies have shown to contribute to the improvement of 
CT skills (see e.g., Tsarava et al., 2019).
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Various authors emphasise that CT encompasses diverse skills such as 
arithmetic, visual-spatial reasoning, creativity, critical thinking, systems 
thinking, and problem solving (e.g., Zapata-Ros, 2015). To assess these 
multifaceted skills, the Computational Thinking Scale (CTS) developed by 
Korkmaz et al. (2017) is the choice for the present study involving pre-
service teachers. The CTS has not only undergone rigorous validity and 
reliability testing with university students, but also measures perceptions 
and attitudes towards CT (Román-González et al., 2019). This is crucial 
for teachers, as their perceptions and attitudes will determine how they 
will integrate CT into their future classrooms (Dong et al., 2023; Rich et 
al., 2020; Román-González et al., 2019).

The CT skills measured with the CTS are: creativity, algorithmic 
thinking, critical thinking, problem solving and cooperativity. For this 
reason, a better explanation of them is necessary to understand this 
study. Table I shows brief definitions of these skills in terms of CT.

Teachers’ training

Considering all the advantages found in including CT in Primary 
Education, the importance of training teachers to introduce this ability 
in class has increased in recent years. However, although teachers can 
appreciate the benefits of incorporating thinking abilities such as CT 
into compulsory education, many are uncomfortable with technology 

TABLE I. Abilities associated to CT

Creativity Life-long ability necessary for finding different solutions for 
the same problem.

Algorithmic thinking Skill required for finding the solution of a proposed problem 
turning daily life language into programming one.

Critical thinking Use of cognitive skills to justify and assess a problem 
considering consistency and soundness.

Problem solving Ability to overcome the obstacles that may arise when 
solving a problem.

Cooperativity The ability to help each other in accordance with a common 
purpose.

Source: Korkmaz et al. (2017).
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use (Xia & Zhong, 2018), and the scarcity of trained teachers presents a 
current challenge in these stages (Bocconi et al., 2022). This challenge 
is even more important when their decisive role in changing education 
and schools in terms of the computational science field. Some studies 
have demonstrated that when teachers are involved in computational 
science courses, workshops or conferences, their confidence using 
technology and applying CT concepts increase (e.g., Rich et al., 2020). 
For this reason, pre-service teachers’ and teachers’ training is extremely 
necessary to give them enough tools so that they can implement it in 
class, taking advantage of the benefits that it brings.

Teacher training at university level should be the starting point for 
introducing CT in Primary Education, one of the main objectives being that 
teachers are capable of finding new ways of linking pedagogy with CT. 
To this end, Ottenbreit-Leftwich et al. (2021) propose that the challenge 
lies in strengthening teachers’ skills to promote this learning. Above all, 
teachers are ultimately the ones who determine the use of technology in 
the classroom through their attitudes and thoughts among other things. 
Because of that, focusing on their training from the university stage is 
necessary (Bocconi, 2022).

Gamification

In order to integrate CT skills in Primary Education different educational 
methods have been proposed. Altaie and Jawawi (2021) suggested that 
one of the most powerful methods to learn CT is gamification. One of 
the main reasons to justify its implementation with CT is that it has 
been shown that its implementation in education increases motivation. 
Motivation plays a key role in educational settings as it can significantly 
influence learning outcomes. Self-Determination Theory (SDT) is a 
psychological framework that explains different types of motivation, 
focusing mainly on intrinsic and extrinsic motivation (Deci & Ryan, 1985).

According to SDT, intrinsic motivation refers to engaging in an activity 
for its inherent satisfaction or interest. In contrast, extrinsic motivation 
involves engaging in an activity for external rewards or to avoid negative 
consequences. According to Ryan and Deci (2000), SDT distinguishes 
between different regulations within extrinsic motivation, such as 
identified regulation and external regulation. Identified regulation is a 
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form of extrinsic motivation in which individuals engage in an activity 
because they identify with its value and consider it personally important, 
becoming identified regulations (Guay et al., 2000). External regulation, 
also a form of extrinsic motivation, involves behaviour that is driven 
by external control, such as rewards or pressures, where internalisation 
does not occur. In addition to these, SDT also recognises amotivation 
as a lack of motivation or intention to act, as a result of a sense of lack 
of competence or a belief that one’s actions will not lead to the desired 
outcome. Researchers have concluded that autonomous motivation, 
which encompasses intrinsic motivation and identified regulation, is 
the desired type of motivation for positive outcomes, whereas external 
regulation is considered the least desired type as it represents an unstable 
determinant of behaviour that can lead to amotivation when external 
regulations are removed (van Roy & Zaman, 2017). Understanding these 
facets of motivation through the lens of SDT can be critical in designing 
gamification strategies to improve student engagement and learning 
outcomes.

Moreover, it is demonstrated that gamification have positive effects 
not only on motivation, but also on cognitive and behavioural aspects 
in education (Sailer & Homner, 2020). Deterding et al. (2011) define 
gamification as the use of game elements in contexts that do not directly 
involve playing, to generate motivation and interest in participants. Other 
studies have gone one step further, arguing that two types of gamification 
exist: shallow and deep gamification (Gurjanow et al., 2019).

On the one hand, shallow gamification focuses on external components 
like the use of points, levels and badges, what is known by some authors 
as “pointification” (Huang et al., 2020). In general, shallow gamification 
makes use of pre-defined systems that provide these aspects. Moreover, 
this type of gamification is associated with extrinsic motivation as it just 
focuses on external aspects (Gurjanow et al., 2019). This is where the SDT 
becomes particularly relevant. Shallow gamification, with its predefined 
systems and external rewards, is closely related to the external regulation 
described in SDT, actions are influenced by external rewards or penalties 
(van Roy & Zaman, 2017).

On the other hand, deep gamification incorporates elements beyond 
points, which are meaningful for the participants (Mozelius, 2021). 
Some examples are: personalized avatars, narratives, unexpected 
events and alternative activities. These elements increase students’ 
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sense of autonomy like the capacity to choose the activities developed 
to promote their own learning and the identification of the implied 
participants with avatars chosen or designed by themselves. In this 
latter type of gamification, special attention is paid to create a narrative 
so that students feel identified in the teaching-learning process. Such 
elements of deep gamification resonate with intrinsic motivation, 
a central concept in SDT. When students are intrinsically motivated, 
they are driven by internal satisfaction and personal interest, which 
are fundamental for deep learning and better academic performance 
(Alsawaier, 2018).

Method

The problem in which this research is framed is the lack of knowledge 
about how to integrate CT in Primary Education as well as developing the 
skills which are related with it. Considering the possible problems that 
teachers may find when using it in class, either due to lack of training 
or not being comfortable with technology, the motivation of this study 
is to know the perception that pre-service teachers have about CT and 
its associated skills. In addition, the gamified instruction applied aims 
to discover the motivation that participants experience considering two 
types of gamification: shallow and deep.

Research questions

The study was guided by the following research questions:

	■ RQ1. Do pre-service teachers’ self-perceived CT skills improve 
after the implementation of a gamified CT short instruction?

	■ RQ2. Do pre-service teachers’ self-perceived CT skills differ 
depending on the type of gamification (deep or shallow) applied 
to a short CT instruction?

	■ RQ3. Do pre-service teachers’ intrinsic and extrinsic motivation 
towards gamified CT instruction differ depending on the type of 
gamification (deep or shallow) applied?



Bueno-Baquero, A., Del Olmo-Muñoz, J., González-Calero, J.A., Cózar-Gutiérrez, R. Gamified approaches to computational thinking in teacher training

76 Revista de Educación, 405. July-September 2024, pp. 67-96
Received: 30/06/2023   Accepted: 06/10/2023

Design

Based on the main research questions of this study, a quasi-experimental 
design with two groups (control and experimental) was proposed. Both 
groups carried out a CT gamified instruction but they used different 
types of gamification. Specifically, the control group experienced 
shallow gamification for that instruction, whereas the experimental 
group experienced the same instruction by applying deep gamification 
to it. The differences between both groups are better explained in the 
procedure section.

Instruments

For this study, two validated existing questionnaires were used to 
measure pre-service teachers’ attitudes towards CT and their motivation 
during the experience.

The first questionnaire (Korkmaz et al., 2017) measures different 
skills that have been demonstrated to be associated with CT which, are: 
creativity, algorithmic thinking, cooperativity, critical thinking and problem 
solving. The questionnaire consisted of 29 items that were answered by 
the participants on a scale from 1 to 5, being 1 “totally disagree” and 5 
“totally agree”. These items were classified into the different skills named 
before, following the original questionnaire guidelines. The test was 
administered before and after the gamified instruction to see the possible 
gains that pre-service teachers may have.

The second questionnaire (Guay et al., 2000) aims to measure 
participants’ motivation towards the instruction. The authors developed 
this questionnaire from the stance of the SDT. The scale refers to the 
individual motivations that human beings experience when they are 
participating in a determined activity. Specifically, the authors distinguish 
four motivational constructs: intrinsic motivation, identified regulation, 
external regulation and amotivation. According to them, on the one hand, 
intrinsic motivation and identified regulation are said to be experienced 
when one behaviour is performed for self-choice reasons. On the other 
hand, external regulation is thought to be experienced because of 
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external factors that are not directly related to the main activity. Finally, 
amotivation is defined as the feeling which is experienced when there 
is no motivation towards the activity itself, nor to the possible reward 
obtained.

This latter questionnaire was administered only after the gamified 
experience was applied to determine the motivation that pre-service 
teachers had towards the instruction. Consistent with this view, one 
of the main objectives of this questionnaire was to test the possible 
differences between both groups controlling the type of gamification as 
a variable. The questionnaire consisted of 16 items which were rated on 
a 7-point Likert scale being 1 “not at all in agreement” and 7 “completely 
in agreement”.

Context

The present research was conducted with a total of 99 students from a 
Faculty of Education. All of whom were studying to obtain the Primary 
Education Degree. The proposal was specifically developed on the subject 
of History and Social Science in the University of Castilla-La Mancha. The 
control and the experimental group consisted of 49 and 50 students 
respectively. Both groups were in the second course of the degree on 
Primary Education teaching. The proposal was developed during weekly 
hours that are normally booked for seminars. At the beginning of the 
intervention, in response to an explicit inquiry, the students expressed 
that they had no knowledge of CT and had not worked on it in any 
previous course. In Table II there is a representation of the participants 
of this research:

TABLE II. Participants

Group Students Gender

Control 49 Males: 18; Females: 31

Experimental 50 Males: 11; Females: 39

Source: Compiled by the authors.
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Procedure

For the instruction design, as it has been explained previously, 
gamification was used to involve students and to provide the sessions 
with a common thread that would encourage the implementation of CT 
in Primary Education subjects. In this case, the instruction was held in 
the subject of Social Science: History and Didactics, in the second grade 
of the Degree on Primary Education. All the activities were designed 
around this subject to get as close as possible to the interests of the 
participants, but without modifying the contents of CT.

Firstly, concerning the instruction it is necessary to explain the 
differences between both groups in terms of gamification. Regarding 
the control group (in which shallow gamification was applied), the 
gamification elements were, mainly, points and leader boards. Students 
from this group also used avatars from historical characters to represent 
themselves that were randomly assigned to each participant. The 
experimental group, however, carried out an instruction using deep 
gamification. Therefore, in addition to the points and leader boards, they 
used avatars created by themselves and the gamification had a narrative 
related to History that tried to link the whole experience together. This 
way, the activities developed were not perceived isolated as in the control 
group, but they were seen as a group of activities that had a specific goal. 
The “MyClassGame” platform was used to track the progress of both 
groups. This platform allows students and teachers to identify themselves 
with a character, reflecting the points and advancements that they carry 
out. Figure I shows an illustration of this platform with the students’ 
names anonymized.

Regarding the gamified instruction, it was composed of four sixty-
minute sessions in which a variety of unplugged and plugged-in activities 
were presented to the participants. The method followed was based on 
a blended perspective: two sessions consisted of unplugged activities 
and two sessions consisted of plugged-in activities, which were the same 
for both groups. The only difference between control and experimental 
group lies in the gamification elements mentioned before.

Unplugged activities were selected from the website Code.org and 
adapted to our specific research objectives. This website counts with a 
wide variety of activities that can be used at different educational levels 
to learn CT. Because of it, as we were working with pre-service teachers, 
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we wanted them to have real experiences that they could apply in their 
future classes. Regarding plugged-in activities, they were planned using 
the platforms Scratch and OzoBlockly. This last one was introduced to 
work with robotics.

Figure II provides a detailed overview of the structured sessions, 
covering both the questionnaires and the diverse range of activities 
that constituted the instruction for both experimental conditions. It is 

FIGURE I. MyClassGame platform

Source: Compiled by the authors.

FIGURE II. Study design and session procedure

Source: Compiled by the authors.
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necessary to mention that in the post-test phase, both questionnaires 
were administered in the same session, with a brief pause between them 
to minimize participant fatigue. The layout and progression of these 
sessions were influenced by existing research (Ottenbreit-Leftwich et al., 
2021; Tsarava et al., 2019), which advocates the integration of unplugged 
activities as precursors, plugged activities and simulation or fieldwork 
with robotics, as an effective approach in CT instruction.

Sessions

Within this section a detailed explanation of the sessions that were 
developed during the gamified instruction on CT in both groups is shown.

The first unplugged session consisted of two activities whose objective 
was to introduce pre-service teachers to programming concepts. The first 
activity was called “Graph Paper Programming” and it was adapted from 
the website Code.org. The aim of this activity was to work on basic 
concepts such as sequences and algorithms. The abilities developed with 
this activity were problem solving and algorithmic and critical thinking 
and the objectives pursued were:

	■ To organise sequences in a logical order.

	■ To communicate ideas through codes and symbols.

In this activity participants had to write down individually the 
necessary instructions that a programme would theoretically follow to 
colour a grid. Figure III shows an example of this activity.

FIGURE III. Graph paper programming example

 Source: Code.org (2018).
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The second activity was called “Relay Programming”. This activity 
followed the same dynamics as the previous one but in this case, it 
was necessary to work in teams so that we introduced participants to 
cooperativity skills. Participants were divided into groups of five and 
organised in a queue up relay-style. On one side of the room there was a 
queue of participants and on the other side a grid paper like the one which 
is shown in Figure IV. In turns, each participant needed to set a single 
instruction, run back and tag the next person in line so that they could 
write the following instruction. If a participant noticed that one of their 
partner’s instructions was wrong, he or she would cross it out and write a 
new one. We wanted participants to work on the concept of “debugging” 
which means identifying and correcting possible mistakes that may arise 
in programming. The objectives pursued of this activity were:

	■ Define ideas using codes and symbols.

	■ Become familiar with the concept “debugging” by checking the 
work done by their teammates.

The abilities developed with this activity were mainly cooperativity and 
critical thinking. To link the activity with the History and Social Science 
subject, the participants needed to answer a few questions that were 
proposed, as can be seen in Figure IV. In this way, the colouring option 
was replaced by the correct letter which stands for the answer expressed 
below. Figure IV shows an example in which two answers were correct.

The second unplugged session consisted of two activities. The first 
activity was called “My robotic friends” and it was also adapted from Code.

FIGURE IV. Relay Programming

 Source: Adapted from Code.org (2018).
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org. During this activity the participants needed to give the necessary 
instructions (turning the steps into programming language) to build up 
a tower of cups. This tower was built following a template which was 
provided by the researchers (Figure V).

Similar to the first session we continued working with simple algorithms. 
The activity was developed in pairs: one student was assigned the writing 
of the instructions while the other carried out those instructions as if he/
she was an “imaginary robot”. Figure VI shows ideas for cup constructions 
related to History that were provided to the students.

FIGURE V. Tower of cups template example

Source: Code.org (2018).

FIGURE VI. Ideas for cup constructions related to History

Source: Compiled by the authors.
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Regarding the abilities associated with CT, this activity developed 
critical thinking and cooperative work. The objectives pursued were:

	■ To trace a sequence of steps as a coded program.

	■ To recognise and correct possible errors in the instructions of a 
sequence (internalising the concept of debugging).

The second activity of this second session aimed to work the concept 
of “conditionals” in programming. For that purpose, a card game related 
with history concepts was designed. The participants needed to create 
their own rules with the cards given. However, the instruction should 
be written using blocks programming language. The objectives that this 
activity followed were:

	■ Define the requirements that a programme must meet to be 
executed or not.

	■ Determine whether a conditional is fulfilled according to the 
requirements given.

Within this activity the abilities cooperativity and critical thinking 
were developed. Figure VII shows an example extract of the instructions 
that were given by the participants for a card game:

In the third session plugged-in activities were introduced. For that 
purpose, the educational platform Scratch was used. This platform 
allows programming by blocks to create activities and games. Thus, the 
participants needed to create their own programmes thinking about how 
they would develop this activity in the subject of History and Social 
Science. The abilities associated with CT that are developed with this 
activity are mainly creativity and critical thinking. The objectives of this 
activity were:

	■ To transfer the knowledge acquired in the unplugged activities to 
the plugged-in ones.

	■ To work on conditionals in programming.

	■ To be able to write a programme, and in case of making mistakes, 
to know how to correct them.

An example of these programmes is presented in Figure VIII.
In the fourth session, following the line of plugged-in activities, 

educational robotics was introduced. In this case we worked with 
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FIGURE VIII. Scratch programme example

Source: Scratch (2023).

FIGURE VII. Conditionals example

Source: Compiled by the authors.
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Ozobot, a robot the size of an eyeball that can be used as an introduction 
to programming in educational environments. This robot is programmed 
through block-based programming in the website “Ozoblockly”. Once 
the instructions are made, the robot needs to be loaded with them and it 
will be ready to execute the programme. Concretely, we used its “follow-
lines” mode. Within this session we provided participants with a board 
that contained some objects and inventors’ names. Using the board 
presented, the students needed to program the robot in groups (using 
Ozoblockly platform) to link the two elements that were related together. 
The abilities associated with this session were cooperativity, creativity 
and problem solving. The objectives pursued with this activity were:

	■ To program by blocks to make the “Ozobot” follow the instructions.

	■ To be able to correct mistakes in case the “Ozobot” does not follow 
the instructions correctly.

	■ To encourage creativity by adding different options and trying out 
alternatives.

Results

To answer the objectives of this study, two validated existing questionnaires 
were used: one questionnaire was aimed to evaluate pre-service teachers’ 
skills associated with CT (Korkmaz et al., 2017) and the other one was 
held to measure participants’ intrinsic and extrinsic motivation (Guay et 
al., 2000) towards the gamification experience implemented. Cronbach 
alpha reliability coefficient was used to evaluate the internal reliability 
of the questionnaires. The scores for the CT instrument by dimensions in 
the pre-test and post-test, respectively, were: creativity (α

pre
=.72; α

pos
=.79), 

algorithmic thinking (α
pre

=.80; α
pos

=.86), cooperativity (α
pre

=.91; α
pos

=.91), 
critical thinking (α

pre
=.75; α

pos
=.77), and problem solving (α

pre
=.75; 

α
pos

=.73). In the case of motivation, the alphas for each dimension 
were: intrinsic motivation (α=.86), identified regulation (α=.76), external 
regulation (α=.80), and amotivation (α=.86). In all cases, the values are 
within intervals considered respectable (.70-.80) or very good (.80-.90) 
(DeVellis & Thorpe, 2022).

Following the guidelines of the original questionnaire by Korkmaz et 
al. (2017), to analyse the results, we considered the different dimensions 
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in which it is divided: creativity, algorithmic thinking, cooperativity, 
critical thinking and problem solving. Table III shows the results obtained 
broken into these dimensions, considering pre-test and post-test data of 
both groups separately and together (Total).

In regards to self-perceived CT skills, an independent samples 
t-test was performed on pre-test scores to ensure that the control and 
experimental groups were comparable before the intervention. The test 
revealed no statistically significant differences (t(73) = -0.54, p = 0.5940, 
d =-0.12), indicating that both groups had similar baseline levels.

TABLE III. Pre-service teachers self-perceived CT skills

Dimension n Group Pre-test Post-test Comparison

Creativity 42 Control 4.02 (0.39) 4.09 (0.44) t(41)=1.23, p = .2258, d = 0.19

39 Exp. 4.09 (0.45) 4.11 (0.48) t(38)=0.49, p = .6302, d = 0.08

81 Total 4.05 (0.42) 4.10 (0.46) t(80)=1.24, p = .2175, d = 0.14

Algorithmic thinking 42 Control 3.00 (0.74) 3.13 (0.74) t(41)=1.45, p = .1537, d = 0.22

39 Exp. 2.78 (0.63) 3.00 (0.81) t(38)=2.78, p = .0085, d = 0.45

81 Total 2.90 (0.70) 3.06 (0.77) t(80)=2.91, p = .0047, d = 0.32

Cooperativity 42 Control 4.15 (0.80) 4.33 (0.69) t(41)=1.90, p = .0639, d = 0.29

39 Exp. 4.38 (0.65) 4.38 (0.62) t(38)=0.08, p = .9364, d = 0.13

81 Total 4.26 (0.74) 4.36 (0.65) t(80)=1.38, p = .1715, d = 0.15

Critical thinking 42 Control 3.64 (0.54) 3.79 (0.61) t(41)=1.60, p = .1170, d = 0.25

39 Exp. 3.47 (0.62) 3.67 (0.63) t(38)=3.26, p = .0024, d = 0.52

81 Total 3.56 (0.58) 3.73 (0.62) t(80)=3.14, p = .0024, d = 0.35

Problem solving 42 Control 2.27 (0.58) 2.07 (0.48) t(41)=2.51, p = .0163, d = -0.39

39 Exp. 2.28 (0.56) 2.25 (0.58) t(38)=0.49, p = .6272, d = -0.08

81 Total 2.28 (0.57) 2.16 (0.53) t(80)=2.27, p = .0259, d = 0.25

Total 42 Control 3.38 (0.26) 3.42 (0.26) t(41)=1.07, p = .2909, d = 0,17

39 Exp. 3.34 (0.32) 3.43 (0.33) t(38)=2.71, p = .0100, d = 0,43

81 Total 3.36 (0.29) 3.42 (0.29) t(80)=2.38, p = .0198, d = 0.26

Source: Compiled by the authors.
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While the intervention did not lead to statistically significant 
improvements in all individual dimensions, the aggregate analysis of the 
total scores of self-perceived CT skills indicates a statistically significant 
improvement in the participants as a whole across the combined 
dimensions, with a small effect size according to Cohen (1988). This 
suggests a generalized improvement in the broader CT construct measured 
by the instrument, regardless of the experimental condition. When 
examining the overall results considering the experimental conditions, 
only the experimental group demonstrated a statistically significant 
improvement in the post-test total scores, with a small-intermediate 
effect size according to Cohen (1988), suggesting that the effect of the 
intervention is noticeable and potentially meaningful for this group.

Shifting focus to a more granular analysis of the results on the different 
dimensions, irrespective of the experimental condition, the participants 
collectively showed significant gains in the algorithmic thinking and 
critical thinking dimensions. In contrast, there was a significant decline 
in the problem-solving dimension. When examining the results by 
experimental condition, the most pronounced gains were observed in 
algorithmic and critical thinking for the experimental group, with small-
intermediate and intermediate effect sizes, respectively, according to 
Cohen (1988). An intriguing exception to this trend of improvement was 
the dimension of problem-solving skills, where a significant decrease in 
scores was observed for the control group.

In addition to self-perceived CT skills, we measured the type of 
motivation that the participants experienced. To do so, the questionnaire 
validated in Guay et al. (2000) was used. As explained in the instruments 
section, this questionnaire distinguishes different motivational constructs: 
intrinsic motivation and identified regulation (which are related to 
participants self-choice), external regulation (in which participants 
perform the activities to obtain a reward) and amotivation (involving 
neither intrinsic nor extrinsic motivation). Table IV shows the results 
obtained distinguishing these constructs considering both, experimental 
and control group.

From the standpoint of descriptive analysis, the results indicate 
favourable motivational outcomes across all dimensions for both groups, 
particularly noteworthy on a 1 to 7 scale, where external regulation is the 
closest to a neutral midpoint (value 4). This is significant, especially since 
intrinsic motivation and identified regulation are esteemed as the most 
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advantageous forms of motivation. Considering the differences between 
experimental conditions, it can be seen that the control group obtained 
higher results in intrinsic motivation than the experimental group. 
Considering that external regulation and amotivation are areas in which 
lower scores are desired due to their negative implications, the control 
group also excelled, showing significant lower levels of amotivation 
compared to the experimental group. According to Cohen (1988), 
the effect sizes indicate small differences for identified and external 
regulations, small-intermediate differences for intrinsic motivation and 
intermediate differences for amotivation.

Discussion

This study aimed to explore the impact of gamified CT teaching on the 
skills and motivation (intrinsic and extrinsic) of CT pre-service teachers 
through the lens of three research questions. In doing so, differences in 
outcomes attributed to the use of deep gamification techniques for the 
experimental group and shallow gamification techniques for the control 
group were critically examined.

Regarding the first research question (RQ1), which asked whether 
pre-service teachers’ self-perceived CT skills would improve after a brief 
gamified CT instruction, the results indicated a positive trend in the overall 
score of self-perceived CT skills among the participants, irrespective of 
the experimental condition. This is in line with the results of previous 
studies (Del Olmo-Muñoz et al., 2023), but at a different educational level. 
When dissecting the results according to the different dimensions of self-

TABLE IV. Motivation results

Motivation type Experimental 
group

Control group Comparison

Intrinsic motivation 5.63 (1.10) 6.06 (0.74) t(67.3)=-2.09, p = .0408, d = -0.46

Identified regulation 5.14 (1.00) 5.35 (1.02) t(83)=-0.95, p = -.3440, d = -0.21

External regulation 3.39 (1.21) 2.99 (1.25) t(83)=1.52, p = .1330, d = 0.33

Amotivation 2.16 (1.13) 1.58 (0.52) t(53.2)=2.94, p = .0048, d = 0.65

Source: Compiled by the authors.
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perceived CT skills, a lack of uniformity emerges: while there is evident 
progress in algorithmic thinking and critical thinking, perceptions related 
to problem solving have experienced a decline. This variability suggests 
several underlying factors at play and opens new avenues for further 
research. In order to properly interpret these results, it is important to 
note that this study did not include a control group without any form of 
gamification, so improvements cannot be attributed solely to the gamified 
elements of instruction.

Moving on to the second research question (RQ2), which sought 
to investigate the differences in self-perceived CT skills depending 
on the type of gamification implemented, the results showed that the 
experimental group, subjected to deep gamification techniques, showed 
statistically significant improvements in self-perceived CT skills overall. 
Improvements were most prominent in the dimensions of algorithmic 
thinking and critical thinking. These results are consistent with previous 
research claiming that immersive gamified experiences can foster 
engagement and learning outcomes (Altaie & Jawawi, 2021; Sailer & 
Homner, 2020; van Roy & Zaman, 2017). However, there is a notable 
exception in the problem-solving dimension for the control group. 
Contrary to expectations, this group exhibited a decrease in their results 
after the implementation of the gamified CT instruction. This is unexpected 
as other studies have shown improvements in problem solving following 
CT instruction (e.g., Çakır et al., 2021). One of the possible reasons of this 
fact, could be the fact that the shallow gamification techniques used in 
the control group may not have been sufficiently engaging or motivating 
for participants to become deeply attached to problem solving. Deep 
gamification, with its immersive elements, might be more conducive to 
developing a problem-solving mindset by stimulating sustained critical 
thinking and engagement (Alsawaier, 2018).

Considering the third research question (RQ3) related to motivation, 
the findings from the results section reveal that the control group, 
which was exposed to shallow gamification, scored higher on intrinsic 
motivation, a key type of motivation linked to positive outcomes. 
Although the difference in identified regulation between groups was not 
statistically significant, it is noteworthy to mention that there was a small 
effect size that leaned in favour of the control group too. Conversely, 
the experimental group, engaged in deep gamification, showed higher 
scores in external regulation. Although these differences did not reach 
statistical significance, there was a small effect size observed, slightly 
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favouring the experimental group. This would have negative implications, 
being external motivation not desired as it can lead to amotivation when 
external regulations are removed (van Roy & Zaman, 2017). In fact, the 
experimental group obtained a higher value also in terms of amotivation. 
All of these results expressed a contrast with literature findings, in 
which some authors have demonstrated a correlation between on the 
one hand, intrinsic motivation and deep gamification and on the other 
hand, extrinsic motivation and shallow gamification (Gurjanow et al., 
2019; Mozelius et al., 2021). These unexpected results could be due to a 
confluence of factors. One possible explanation could be the length of the 
gamified experience. Being implemented across only four sessions, deep 
gamification may not have worked so well in the short term (Alsawaier, 
2018). This suggests that more extended engagement with CT instruction 
might be necessary for substantial impact on motivation.

In addition, the context and environment in which the study was 
conducted might have interacted with the gamification strategies, leading 
to divergent results from the literature. Taking these aspects into account, 
it is essential to interpret the results with caution and to consider further 
research to unravel the underlying causes of such results. Because of 
that, as some authors like Altaie and Jawawi (2021) have suggested, we 
adhere to the demand for more research in this field to prove not only 
the integration of gamification into CT, but also the correlation between 
the type of motivation that participants experience considering shallow 
and deep gamification.

Limitations and future research

This study, while providing insights into the integration of CT and 
gamification, has certain limitations that warrant consideration for 
future research. Firstly, the sample size was modest, with 99 participants 
from the same age group. To increase the generalisability of the results, 
future research should consider using a larger and more diverse sample, 
considering demographic variables such as age, gender and educational 
level, as recommended by Dong et al. (2023).

Another noticeable limitation is the duration of the gamified instruction, 
which comprised only four sessions. Although these sessions were designed 
to be representative of core CT teaching methods, including unplugged and 
plugged-in activities and robotics, the brevity of the intervention might have 
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impeded participants’ ability to fully engage and assimilate the content. In 
addition, the short time frame may not have been conducive for the deep 
gamification approach to manifest its alleged effects on intrinsic motivation. 
A design with a longer duration and more comprehensive gamification 
elements should allow for a more in-depth investigation of the effectiveness 
of different gamification strategies. It is also important to analyse the 
application of gamification methodologies. Although deep gamification 
was structured with a cohesive narrative, it did not produce the intended 
impact on intrinsic motivation. This calls for more complex designs, which 
could include different levels of gamification, to unravel the nuances of the 
relationship between different types of gamification and motivation.

Furthermore, the transferability of the results to different contexts 
is vital. Exploring the application of CT and gamification in diverse 
educational settings, such as different universities or K-12 schools, can 
elucidate the adaptability and effectiveness of these approaches across 
diverse educational landscapes. For example, Del Olmo-Muñoz et al. 
(2023) provide an example of the application of gamified CT instruction 
in primary school. This article highlights how gamified approaches can 
foster engagement and computational thinking skills among young 
learners, highlighting the potential for these approaches to be adapted 
and applied across diverse age groups and educational settings. In 
light of this, education practitioners and policy makers should consider 
integrating gamified CT teaching tailored to the specific needs and 
contexts of their learners.

Finally, the interdisciplinarity of CT has been suggested in this study, 
with its application demonstrated in subjects such as History and Social 
Sciences. However, it’s noteworthy that no significant improvement was 
observed in dimensions such as creativity and problem solving, which 
warrants careful consideration. Future studies could design interventions 
that integrate CT into a wider range of subjects in Primary Education, 
exploring how gamification can be effectively employed in these contexts 
to foster holistic development of CT skills and competences.

Conclusion and implications of the study

Technology has acquired great importance in the last few years, especially 
in terms of promoting abilities such as CT. Within this study we have 
addressed the relevance of introducing CT in pre-service teachers 
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training at university. In line with some emerging studies (Altaie & 
Jawawi, 2021; Del Olmo-Muñoz et al., 2023), this study has demonstrated 
that blending CT and gamification is a good model to do so, as it can 
motivate participants and offer them a different vision to incorporate it 
in their future classrooms.

Analysing the results obtained, it can be noted that, after applying 
a CT instruction, pre-service teachers improved their self-perceived CT 
skills considering the different areas that Korkmaz et al. (2017) suggested 
such as critical thinking and algorithmic thinking. However, in this 
study it was appreciated that there was an exception in the problem-
solving skill, where the results decreased after developing the gamified 
CT instruction, instead of increasing as was expected. Moreover, it has 
been demonstrated that it is possible to introduce CT concepts in diverse 
subjects, in this case History and Social Science. Regarding gamification, 
the results have shown that there is no clear relationship between deep 
gamification and intrinsic motivation on the one hand, and shallow 
gamification and extrinsic motivation on the other hand. Nevertheless, 
it seems that presenting pre-service teachers CT activities together 
with a gamification methodology had a positive effect in motivational 
aspects in both groups, irrespective of the type of gamification applied. 
Thus, we encourage future researchers to explore combinations of CT 
and gamification to provide pre-service teachers with the necessary 
background to teach CT in primary education, as it has been shown 
to be an essential skill that helps learners in different aspects of their 
lives. Education depends to a large extent on teachers. For this reason, 
investing in initial teacher training is a key point for introducing CT at 
primary education schools.
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Abstract
Video games offer interactive educational opportunities in the sphere of uni-

versity education that contribute to acquiring knowledge and developing skills. 
In this regard, this study aims to identify supporting evidence from research 
papers on the pedagogical use of video games at this educational stage. To this 
end, the procedure for a systematic literature review was followed rigorously, 
with full adherence to the standards of the PRISMA 2020 protocol. Specifically, 
this review involves the selection and analysis of scientific papers on studies 
that investigate the use and impact of video games in higher education over the 
last seven years. The final study sample comprised 64 papers found in the Sci-
ence Direct, Dialnet, Springer Link and Scopus databases, which were published 
during 2016–2022. The findings gathered encompass learning outcomes gener-
ated with the use of video games – especially serious games – in the context of 
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university education, with the majority of these findings coming from studies 
conducted with students in the academic domain of the Social Sciences and Law. 
These learning outcomes are evidenced in relation to knowledge acquisition, 
increased motivation and student engagement with the learning process. More-
over, the promotion of other learnings generated with the use of video games 
in university education is noteworthy, with relatively fewer studies focusing 
on behaviour change, cognitive and perceptual skills, social and soft skills and 
physiological skills. Although there has been a significant increase in research on 
this subject, there are only a few such studies within certain academic domains, 
and there is a dearth of research on the use of video games in the university set-
ting that investigate its impact on improvements in knowledge assimilation –in 
the sphere of specific subjects – and improvements in the development of fun-
damental skills for the proper practice of the profession for which the students 
are being trained.

Keywords: video games, game-based learning, learning, higher education, 
learning outcomes.

Resumen
Los videojuegos ofrecen oportunidades educativas interactivas en el ámbito 

de la Universidad, contribuyendo a la adquisición de conocimientos y al desar-
rollo de destrezas. En este sentido, este estudio pretende identificar evidencias 
de artículos basados en el uso didáctico de videojuegos en esta etapa educativa. 
Para ello, se ha seguido rigurosamente el proceso de una revisión sistemática 
de literatura, siguiendo los estándares del protocolo PRISMA 2020. En concreto, 
esta revisión se apoya en el análisis y selección de artículos científicos que abor-
dan el impacto y uso de videojuegos en Educación Superior en los últimos siete 
años, contando con una muestra final de 64 artículos publicados en las bases 
de datos Science Direct, Dialnet, Springer Link y Scopus, durante el período 
comprendido entre 2016 y 2022. Los hallazgos obtenidos recogen resultados 
de aprendizaje generados con el uso de videojuegos, y, en especial, con serious 
game, en el ámbito de la etapa universitaria, siendo la mayoría procedentes de 
estudios planteados con estudiantes de la rama de Ciencias Sociales y Jurídicas. 
A su vez, se evidencian resultados de aprendizaje relacionados con la adquis-
ición de conocimientos, seguido del fomento de la motivación e implicación 
del alumnado con su proceso de aprendizaje. Por su parte, es destacable la 
promoción de otros aprendizajes generados con el uso de videojuegos en la 
etapa universitaria, siendo inferiores los estudios donde se trabaja el cambio 
de comportamiento, las habilidades cognitivas y perceptuales, las habilidades 
fisiológicas y las habilidades sociales y blandas. Aunque existe un incremento 
significativo de investigaciones sobre la temática, hay pocos estudios en algunas 
ramas de conocimiento y una falta de investigaciones sobre uso de videojuegos 
en el contexto universitario, que aborden las mejoras que se producen en la 
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asimilación de conocimientos de materias específicas y en el desarrollo de habi-
lidades fundamentales para el adecuado ejercicio de la profesión.

Palabras clave: videojuegos, aprendizaje basado en juegos, aprendizaje, edu-
cación superior, resultados de aprendizaje.

Introduction

Video games are tools with educational potential and are one of the 
main entertainment options for youth (Herder & Rau, 2022; Martí-Parre-
ño et al., 2018; Martín-Martín et al., 2022; Sierra-Daza et al., 2023). In this 
context, video games can be used as an educational resource at different 
educational stages (Amores-Valencia & De Casas-Moreno, 2019; Cantó, 
2020; Herrero et al., 2020; Martín, 2015, 2019; Martínez et al., 2022), and 
several studies highlight the need to utilise these media in teaching–
learning processes (Adedoyin & Soykan, 2020; Rapanta et al., 2020; Zhu 
& Liu, 2020).

In the context of university education, the utilisation of game-based 
learning (GBL) is outstanding at fostering student engagement with the 
learning process (Chung-Shing et al., 2020; Corsi et al., 2019). GBL involves 
the use, creation and/or adaptation of games – including digital games, 
video games and apps for educational purposes – in a classroom context, 
such that the games become facilitators of learning (Del Moral, 2020). 
Several studies present evidence of the potential of GBL in educational 
settings, with reports of a positive correlation between gaming activities 
and learning (Backlund & Hendrix, 2013; Vandercruysse et al., 2012). Spe-
cifically, the methodological strategy underpinning GBL entails constant 
feedback, which allows students to understand their progress in light of 
preset goals, bringing the approach closer to a reflective assessment of 
what the students need to achieve the preset objectives and how the activ-
ity guides them by turning them into players. The effectiveness of GBL 
is facilitated by the integration of five key elements – (1) motivation: the 
game affects the will to learn, (2) fun learning: the game promotes learn-
ing through enjoyment, (3) autonomy: the game encourages independent 
exploration, (4) authenticity: the game fosters a concern for learning, and 
(5) experiential learning: learning by doing through play (Pérez-Manzano 
& Almeda-Baeza, 2018; Perrotta et al., 2013). In this regard, several studies 
highlight the benefits of GBL for improving student participation in the 
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learning process and for acquiring transversal competencies (Fernández-
Sánchez et al., 2020; González-González, 2014).

Furthermore, the incorporation of video games into education holds 
significant potential as teaching material in higher education, as it would 
facilitate the assimilation of content from various curricular areas and 
promote the development of the skills in the syllabi of university courses 
(Corsi et al., 2019; Guenaga et al., 2013; Muñoz et al., 2021a, 2021b), 
which are relevant resources for acquiring and developing competencies 
necessary for the 21st century (Fernández et al., 2017; García Varela et al., 
2014; Romero & Turpo, 2015). Regarding this educational stage, four 
lines of research on video games can be found in the literature: (1) the 
use of video games for content learning (De Castro et al., 2018; Smith & 
Chan, 2017); (2) the design and development of serious games (educa-
tional games) or their use in classrooms (González & Martín, 2016); (3) 
the use of commercial video games in education (Rama et al., 2012); and 
(4) analysis of the educational possibilities inherent in video games and 
their introduction to the classroom (Cantó, 2020).

Among video games, those categorised as serious games are some 
of the most widespread pedagogical resources in educational contexts, 
including the university, acting as a relatable medium that encourages 
student involvement and commitment, through which they can work on 
challenges that can be approached systematically and train in profession-
al and transversal competencies via experimentation (Alonso & Navazo, 
2019; Erhel & Jamet, 2019; Hallinger et al., 2020). Several studies on the 
use of serious games in the classroom have reported results that point to 
increased student motivation regarding the learning process, which con-
tributes positively to improvement in their academic performance (Lamb 
et al., 2018; Molina-Carmona & Llorens-Largo, 2020; Nazry et al., 2017). 
In particular, serious games (e.g., digital games) simulate scenarios that 
bring players into close approximations of real-world problems and situ-
ations, with the objective of developing a deep understanding of the 
processes and factors in play in those situations (Zhonggen, 2019). All of 
this is linked to natural learning, which extends beyond the formal edu-
cation environment, thus providing opportunities to connect and transfer 
what is learned to real situations (Goldberg & Cannon-Bowers, 2015). 
In this sense, serious games, via simulated environments, facilitate the 
development of social skills such as empathy and assertiveness and con-
tribute to collaborative learning while promoting the acquisition of key 
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competencies for proper professional practice, such as problem-solving, 
decision-making and cooperation (Cuenca & Martín, 2010) – in addition 
to serving as suitable means for developing soft skills and/or essential 
knowledge (Zabala-Vargas et al., 2020).

In recent years, some literature review studies have identified very spe-
cific aspects of the relationship between the use of video games or digital 
games in university contexts and certain learning outcomes. Agudelo-
Londoño, González et al. (2019) focus on the relationship between learn-
ing effectiveness and the design criteria for serious games in medicine. 
Zabala-Vargas et al. (2020) examine the dimensions of student behaviour 
in relation to the types of games and teaching methodology employed 
in teaching mathematics. In addition, a particular review focuses on the 
effect of simulators and highlights the achievement of learning objectives 
(De Smale et al., 2016). Furthermore, a study by Vlachopoulos and Makri 
(2017) presents evidence of affective, cognitive and behavioural learning 
using digital games and simulators.

This systematic literature review (SLR) builds on a previous study by 
Boyle et al. (2016), which addresses the educational use of video games 
and collates data on the impact and primary learning outcomes reported 
in studies published during 2009–2016 without focusing on any specific 
particular stage of education. Specifically, this research aims to provide 
a current review of the impact of the educational use of video games 
on learning – in this case – among university students from the time of 
completion of the Boyle et al. (2016) study to the present.

Methods

This study adopts the approach of an SLR, with the objective of analysing 
the educational use of video games and the learning outcomes achieved 
in university settings. To this end, we apply the standards of the PRISMA 
2020 protocol (Page et al., 2021) in our research, including the follow-
ing elements, in sequential order: research questions; eligibility criteria; 
database search strategies; selection of research papers; and the collec-
tion, extraction and analysis of potential papers on the research topic. To 
mitigate methodological bias, our review uses the study by Boyle et al. 
(2016) as a reference and has well-defined inclusion and exclusion crite-
ria for selecting the most relevant papers.
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Research questions and coding

Beginning with the primary objective, this review aims to answer the four 
research questions presented in Figure I, following the indicated coding.

FIGURE I. Research questions and coding

Research questions

P1. What video games have been used the most in
Higher Education considering its main objective in

its original design?

P2. What academic domains of university degrees
have developed experiences with video games?

P3. What are the learning and behaviour outcomes
generated with video games in Higher Education?

P4. What are the learning and behavioural
outcomes depending on the academic domains of

the university degrees?

Coding

Main objective of the video game:
1=Serious game; 2= Game for entertainment

Academic domains of university degrees: 1=Arts
and Humanities; 2=Sciences; 3=Health Sciences;
4=Social Sciences and Law; 5=Engineering and

Architecture

Learning and behaviour outcomes (Boyle et al.,
2016): Knowledge acquisition or comprehension
of content; affective and motivational; cognitive

and perceptual skills; behaviour change;
physiological skills; social and soft skills. 1=yes,

there are improvements; 2=No, there are no
improvements; 3=Not indicated in this regard.

Learning and behavioural outcomes and academic
domains (the previous coding is adopted) 

Source: Compiled by authors.

Eligibility criteria

As inclusion criteria, the studies considered had to be scientific journal 
articles published in the last seven years (2016–2022) in Spanish, English 
and Portuguese. In particular, papers that provide empirical evidence on 
the impact and outcomes of the use of video games in higher education 
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were included. Furthermore, references to all types of video games or 
digital games (e.g., serious games, video games, digital games) were con-
sidered, and studies conducted with university students (undergraduate, 
master’s, and doctoral students) were also inclusion criteria. Finally, a 
full-text version of the paper must be available for perusal and extraction 
of the necessary data for analysis.

Regarding the exclusion criteria, theses, books, book chapters, confer-
ence papers, research reports and studies published before 2016 were 
excluded. In addition, papers published in languages other than those 
indicated were not included. Furthermore, theoretical studies and didac-
tic proposals in which no empirical evidence is presented and systematic 
reviews were excluded. Research papers that refer to board games or 
non-digital games, as well as studies conducted on educational stages 
other than university (e.g., early childhood education, primary education, 
secondary education), were not included. Finally, studies aimed at train-
ing university faculty were not considered.

Search strategies

The four international databases searched for this SLR are those most 
relevant to the fields of education, educational technology and higher 
education: Science Direct, Dialnet, Springer Link and Scopus. Specifically, 
multiple searches were conducted in each database using combinations 
of terms in English, Spanish and Portuguese, with each concept associ-
ated with digital games or video games looked up alongside another 
term related to university education.

Due to the extensive volume of papers on the use of video games 
in education, Boolean operators were used to filter searches, incorpo-
rate terms with quotes and use the AND and OR operators. Specifically, 
the search terms for video games or digital games in English, Spanish 
and Portuguese were: «serious game» or «digital game» or «videogame» 
or «video game» or «game-based learning» or «educational game» or 
«computer games»; «serious game» or «juego digital» or «videojuego» or 
«juego serio» or «game-based learning» or «juego educativo» or «juegos 
de ordenador»; «serious game» or «jogo digital» or videojogo» or «jogo 
sério» or «game-based learning» or «jogo educativo» or «jogo educacional» 
or «jogo de computadora». These concepts were searched together with 
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the following terms related to university education (depending on the 
language): «higher education» or «undergraduate» or «postgraduate»; «edu-
cación superior» or «universitario» or «postgrado» or «posgrado»; «educa-
ção superior» or «universitário» or «mestrado» or «pós-graduação».

Selection process

This SLR was conducted for a period of one year between 2021 and 2022, 
and the procedure followed comprised four phases. The first phase was 
an initial planning phase in which the inclusion and exclusion criteria 
for the study were formulated. The second phase involved searching 
the selected databases using various search term combinations. In this 
second phase, the papers in the search results were filtered, with the 
application of inclusion criteria such as the year of publication (2016–
2022), document type (scientific paper), language (English, Spanish and 
Portuguese), content (empirical study) and availability of full-text papers. 
In general, a total of 6,505 results were obtained from the searches con-
ducted in the Science Direct (n = 1960), Dialnet (n = 261), Springer Link 
(n = 2970) and Scopus (n = 1314) databases. Subsequently, the papers 
were reviewed as a function of their titles and abstracts, and 215 papers 
that met the review criteria were selected (Figure II). The selected papers 
are, therefore, on the use of video games and learning outcomes gener-
ated with video games, with university education as the setting.

In the third phase, screening was performed through independent 
peer evaluation of the studies, which eliminated 136 duplicates, leaving 
79 papers. In the fourth phase, a review of each collated full-text paper 
was conducted after assessing the possibility of excluding or including 
them in the study sample, depending on whether they met the deter-
mined inclusion criteria and were supported by the exclusion criteria, 
resulting in 64 papers comprising the final study sample of the SLR.

Overall, the final sample of papers primarily addresses the use of 
serious games applied individually and collaboratively in the classroom 
with students from various university degree programmes. Regarding the 
origin of the papers as a function of searched databases: 13 papers were 
obtained from Science Direct, 13 from Dialnet, 5 from Springer Link 
and 33 from Scopus. Pertaining to the language of the papers, 7 are in 
Spanish and 57 are in English (with 3 also available in Portuguese). As 
for the year of publication, 11 papers were published in 2016, 13 were 
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published in 2017, 12 were published in 2018, 12 were published in 
2019, 12 were published in 2020, 2 papers were published in 2021, and 
2 papers were published in 2022.

Data collection, extraction and analysis

Data collection, extraction and analysis in this SLR are based on the cod-
ing of relevant aspects of studies on the use of video games in university 
education with which the assessed papers were aggregated in a database 
created specifically for this research. In the research database, the papers 
were indexed according to the source database and search keywords in a 
folder containing the full-text papers. Thus, specific information could be 

FIGURE II. PRISMA diagram of SLR development
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pulled from the papers, such as source database, language, author's full 
name, year of publication, scientific journal and author's reference data. 
The complete coding of the final sample of papers can be downloaded 
via the following link: https://doi.org/10.5281/zenodo.10656904

Subsequently, relevant aspects of the studies regarding the use of 
video games in university education were analysed, allowing us to answer 
the research questions of the study. These relevant aspects include the 
following: the original design purpose of the video games, which com-
prised serious games (Michael & Chen, 2006) and entertainment games 
(Meyer & Sørensen, 2009); specific degrees pursued by students in the 
study sample; the academic domain of the degree (per the classification 
of the Registry of Universities, Centres, and Titles of the Spanish Minis-
try of Science, Innovation and Universities); and learning outcomes. The 
coding is presented in Figure I.

Descriptive analyses of the data were performed to yield frequencies 
and percentages. Furthermore, the dependent variables related to the learn-
ing outcomes were analysed together with the independent variable of the 
academic domain of the studies pursued by the study participants. Overall, 
the analysis of the papers was performed by assigning codes and values to 
information associated with the data pulled from the collated papers.

Results

The results of the data collection, extraction and analysis obtained allow 
for achieving the central research objective: analysing the scientific lit-
erature on learning and skills acquired using video games in university 
education. The main findings are presented in relation to the relevant 
research questions.

Types of video games used – considering the primary objective of their 
original design

Almost all the reviewed papers in the final study sample employ what are 
known as serious games (n = 63, 98.4%). A chronological view of the dis-
tribution of the publishing of these papers on serious games across the 
research period is presented in Figure III. As can be seen, the publication 

https://doi.org/10.5281/zenodo.10656904
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trend was constant over the years until the last two years, during which 
there has been a decline in the number of publications on the subject. In 
addition, only a single study is identified in which entertainment video 
games or games for entertainment are utilised – specifically, the study by 
Peng et al. (2016). This aligns with the findings of the study by Martín 
(2015), which highlights the trend towards the use of serious games in 
educational contexts vis-à-vis entertainment video games, regardless of 
the educational stage at which they are utilised.

Academic domains of university degree programmes with video game 
learning experiences

As seen in Figure IV, the majority of the papers in our final study sample 
fall under the following domains: the Social Sciences and Law (n = 25, 
39.1%), Engineering and Architecture (n =18, 28.1%), and the Health Sci-
ences (n = 12, 18.8%). Conversely, the smallest number of these studies 
fall under the Sciences (n = 6, 9.4%) and the Arts and Humanities (n = 7, 
10.9%) domains. Most of the reviewed studies focus on students pursuing 

FIGURE III. Studies using serious games by year of publication

 

2
0
1
6
 (

n
=

1
0
)

Bachen et al. 
(2016); 
Bahadoorsing
h et al. (2016); 
Bozzi de 
Araujo et al. 
(2016); Kow 
et al. (2016); 
Lee et al. 
(2016); Matute 
& Melero 
(2016);  
Newbery et al. 
(2016); 
Riemer & 
Schrader 
(2016); 
Samaniego & 
Sarango 
(2016); Smith 
et al. (2016).

2
0
1
7
 (

n
=

1
3
)

Carenys et al. 
(2017); 
Dankbaar et 
al. (2017); 
Ellahi et al. 
(2017); Ervin 
& López-Carr 
(2017); 
Gauthier & 
Jenkinson 
(2017); 
Gómez-
Álvarez et al. 
(2017);Hernán
dez-Linares et 
al. (2017); 
Lookadoo et 
al. (2017); 
Malliarakis et 
al. (2017);  
Parong et al. 
(2017); 
Sipiyaruk et 
al. (2017); 
Smith & Chan 
(2017); Tan et 
al. (2017). 

2
0
1
8
 (

n
=

1
2
)

Brazo et al. 
(2018); 
Calabor et al. 
(2018); Chen 
et al. (2018); 
De Castro et 
al. (2018); 
Fernandes et 
al. (2018); 
Harrington et 
al. (2018); 
Kampf & 
Stolero 
(2018); Khalip 
et al. (2018); 
Klit et al. 
(2018); Perini 
et al. (2018); 
Wang & 
Abbas (2018); 
Yukselturk et 
al. (2018). 

2
0
1
9
 (

n
=

1
2
)

Agudelo-
Londoño, 
Gorbanev et 
al. (2019);  
Almeida & 
Buzady 
(2019); Alves 
et al. (2019); 
Ameerbakhsh 
et al. (2019); 
Buzady & 
Almeida 
(2019); Corsi 
et al. (2019); 
De Barros et 
al. (2019); 
Din & Gibson 
(2019); 
Easterday et 
al. (2019); 
García et al. 
(2019); 
Ibrahim 
(2019); 
Uiphanit et al.
(2019).

2
0
2
0
 (

n
=

1
2
)

Aoki (2020); 
Chang et al. 
(2020); 
Chung-Shing 
et al. (2020); 
Fernández-
Sánchez et al. 
(2020); García 
& Durán 
(2020);  
Hummel et al. 
(2020); Palee 
et al. (2020); 
Ponce & 
Alarcón 
(2020); Saitua-
Iribar et al. 
(2020); Teng 
et al. (2020); 
Tsai et al. 
(2020); 
Wronowski et 
al. (2020). 

2
0
2
1
 (

n
=

2
)

Muñoz et al. 
(2021a) 
Muñoz et al. 
(2021b). 2

0
2
2
 (

n
=

2
)

Herder & Rau 
(2022); 
Martín-Martín 
et al. (2022). 

Source: Compiled by authors.



108

Sierra-Daza, MC., Martín-del-Pozo, M., Fernández-Sánchez, MR. Video games and learning in university education: a systematic review

Revista de Educación, 405. July-September 2024, pp. 97-125
Received: 30/06/2023    Accepted: 06/10/2023

degrees within a single academic domain; however, four studies (Brazo 
et al., 2018; De Castro et al., 2018; Muñoz et al., 2021a, 2021b) span two 
different academic domains. Similar to the conclusions drawn by Boyle 
et al. (2016), these reviewed studies conclude that games facilitate learn-
ing across different themes and various fields.

Learning outcomes linked to video game use in higher education

Notably, a single research study can contribute to the improvement of 
several different types of learning outcomes. In this regard, the majority 
of the studies in our study sample report knowledge acquisition or com-
prehension of content (n = 57, 89.1%) associated with curricular areas 
and/or basic knowledge areas within a profession (Figure V) that is facili-
tated by video games. Another noteworthy observation is the reported 

FIGURE IV. Academic domains of the degrees pursued by the students in the study sample
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increase in motivation and student engagement with the learning process 
mediated by video games (n = 23, 35.9%). However, there are relatively 
fewer studies related to the acquisition of social and soft skills (n = 6, 
9.4%) and cognitive and perceptual skills (n = 4, 6.3%). Specifically, the 
studies among the reviewed papers that investigate the development of 
cognitive and perceptual skills via video games fall within the domains 
of the Sciences and the Social Sciences and Law – predominantly psy-
chology (Parong et al., 2017; Riemer & Schrader, 2016; Teng et al., 2020). 
In addition, physiological skills (n = 3, 4.7%) were among the least inves-
tigated skill sets, along with behaviour change (n = 2, 3.1%). These find-
ings align with those of Boyle et al. (2016), in that serious games are 
primarily employed for knowledge acquisition and the promotion of stu-
dent motivation regarding the learning process. There is also a signifi-
cant similarity to the Molina-Carmona and Llorens-Largo (2020) study, 
which highlights the motivational potential of these resources (i.e., video 
games) in the educational sphere. Generally, the acquisition of physi-
ological and social skills is seldom attempted using commercial video 
games (Boyle et al., 2016).

Learning outcomes by academic domains

Overall, the majority of the studies analysed investigate knowledge 
acquisition. This trend is also reflected at the level of the academic 
domains under which the degrees fall, as this learning outcome (knowl-
edge acquisition) is the most predominant among the reviewed studies 
across all domains (Figure VI): 23 studies out of a total of 25 in the Social 
Sciences and Law domain (92%), 15 out of 18 in Engineering and Archi-
tecture (83.3%), 11 out of 12 in Health Sciences (91.6%), 5 out of 6 in 
the Sciences (83.3%), and 7 out of 7 in the Arts and Humanities (100%). 
In addition, the next most investigated learning outcome across the dif-
ferent academic domains is motivation: 8 studies out of 25 in the Social 
Sciences and Law, 8 out of 18 in Engineering and Architecture, 3 out of 6 
in the Sciences, and 1 in the Arts and Humanities.

Furthermore, there are studies with other learning outcomes in each 
academic domain. In the case of the Sciences, there are 2 studies with 
learning outcomes related to cognitive and perceptual skills (33.3%). 
Under the Social Sciences and Law, a variety of learning outcomes are 
investigated in addition to those already mentioned. In this sense, there 
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FIGURE V. Learning and behaviour outcomes in the reviewed studies
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(2021b); Newbery et al. (2016); Palee et al. (2020); Peng et al. (2016); 

Perinia et al. (2018); Ponce & Alarcón (2020); Riemer & Schrader (2016); 
Saitua-Iribar et al. (2020); Samaniego & Sarango (2016); Sipiyaruk et al. 
(2017); Smith & Chan (2017); Smith et al. (2016); Tan et al. (2017); Teng 

et al. (2020); Tsai et al. (2020); Uiphanit et al. (2019); Wang & Abbas 
(2018); Wronowski et al. (2020); Yükseltürk et al. (2018).

Affective and 
motivational

(n=23; 35,9%)

Almeida & Buzady (2019); Alves et al. (2019); Bahadoorsingh et al. 
(2016); Buzady & Almeida (2019); Carenys et al. (2017); Dankbaar et al. 
(2017); Din & Gibson (2019); Fernández-Sánchez et al. (2020); García & 

Durán (2020); García et al. (2019); Hummel et al. (2020); Khalip et al. 
(2018); Lee et al. (2016); Lookadoo et al. (2017); Martín-Martín et al. 
(2022); Matute & Melero (2016); Muñoz et al. (2021a); Samaniego & 
Sarango (2016); Teng et al. (2020); Tsai et al. (2020); Uiphanit et al. 

(2019); Wang & Abbas (2018); Wronowski et al. (2020)

Cognitive and 
perceptual skills 

(n=4; 6,3%)

Herder & Rau (2022); Parong et al. (2017); Riemer & Schrader (2016); 
Teng et al. (2020).

Behaviour change 
(n=2; 3,1%)

Bachen et al. (2016); Fernández-Sánchez et al. (2020). 

Physiological skill 
(n=3; 4,7%)

Alves et al. (2019); Harrington et al. (2018); Palee et al. (2020).

Social and soft 
skills

(n=6; 9,4%)

Almeida & Buzady (2019); Bachen et al. (2016); Buzady & Almeida 
(2019); Chen et al. (2018); Corsi et al. (2019); Fernández-Sánchez et al. 

(2020).

Source: Compiled by authors.
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FIGURE VI. Academic domains of the degrees in the study sample and researched learning 
outcomes generated via video games in university education

• Knowledge acquisition or comprehension of contents (n=7; 100%): Brazo et al.
(2018); De Castro et al. (2018); Ervin & López-Carr (2017); Ibrahim (2019);
Muñoz et al. (2021a); Muñoz et al. (2021b); Ponce & Alarcón (2020).

• Affective and motivational (n=1; 14,3%): Muñoz et al. (2021a).

• Cognitive and perceptual skills (n=0; 0%).

• Behaviour change (n=0; 0%).

• Physiological skills (n=0; 0%).

• Social and soft skills (0; 0%).

Arts and
Humanities

(n=7)

• Knowledge acquisition or comprehension of contents (n=5; 83,3%):
Ameerbakhsha et al. (2019); Gauthier & Jenkinson (2017); Lee et al. (2016);
Lookadoo et al. (2017); Teng et al. (2020).

• Affective and motivational (n=3; 50%): Lee et al. (2016); Lookadoo et al.
(2017); Teng et al. (2020).

• Cognitive and perceptual skills (n=2; 33,3%): Herder & Rau (2022); Teng et al.
(2020).

• Behaviour change (n=0; 0%).

• Physiological skills (n=0; 0%).

• Social and soft skills (n=0; 0%).

Sciences (n=6)

• Knowledge acquisition or comprehension of contents (n=11; 91,6%): Agudelo-
Londoño et al. (2019); Alves et al. (2019); Bozzi et al. (2016); Chen et al. (2018);
Dankbaar et al. (2017); Kow et al. (2016); Martín-Martín et al. (2022); Palee et al.
(2020); Sipiyaruk et al. (2017); Smith et al. (2016); Tan et al. (2017).

• Affective and motivational (n=3; 25%): Alves et al. (2019); Dankbaar et al.
(2017); Martín-Martín et al. (2022).

• Cognitive and perceptual skills (n=0; 0%).

• Behaviour change (n=0; 0%).

• Physiological skills (n=3; 25%): Alves et al. (2019); Harrington et al. (2018);
Palee et al. (2020).

• Social and soft skills (n=0; 0%).

Health Sciences
(n=12)

• Knowledge acquisition or comprehension of contents (n=23; 92%): Almeida
& Buzady (2019); Aoki (2020); Bachen et al. (2016); Brazo et al. (2018); Buzady
& Almeida (2019); Calabor et al. (2018); Carenys et al. (2017); Chung-Shin et al.
(2020); De Castro et al. (2018); Easterday et al. (2019); Ellahi et al. (2017);
Fernandes et al. (2018); Fernández-Sánchez et al. (2020); Kampf & Stolero
(2018); Matute & Melero (2016); Muñoz et al. (2021a); Muñoz et al. (2021b);
Newbery et al. (2016); Peng et al. (2016); Riemer & Schrader (2016); Saitua-
Iribar et al. (2020); Wronowski et al. (2020); Yükseltürk et al. (2018).

• Affective and motivational (n=8; 32%): Almeida & Buzady (2019); Carenys et
al. (2017); Buzady & Almeida (2019); Fernández-Sánchez et al. (2020); Hummel
et al. (2020); Matute & Melero (2016); Muñoz et al. (2021a); Wronowski et al.
(2020).

• Cognitive and perceptual skills (n=2; 8%): Parong et al. (2017); Riemer &
Schrader (2016).

• Behaviour change (n=2; 8%): Bachen et al. (2016); Fernández-Sánchez et al.
(2020).

• Physiological skills (n=0; 0%).

• Social and soft skills (n=4; 16%): Almeida & Buzady (2019); Bachen et al.
(2016); Buzady & Almeida (2019); Fernández-Sánchez et al. (2020).

Social Sciences
and Law (n=25)

• Knowledge acquisition or comprehension of contents (n=15; 83,3%): Chang,
Chung et al. (2020); Corsi et al. (2019); De Barros & Gama (2019); Din & Gibson
(2019); García & Durán (2020); Gómez-Álvarez et al. (2017); Hernández-Linares
et al. (2017); Khalip et al. (2018); Malliarakis et al. (2017); Perinia et al. (2018);
Samaniego & Sarango (2016); Smith & Chan (2017); Tsai et al. (2020); Uiphanit
et al. (2019); Wang & Abbas (2018).

• Affective and motivational (n=8; 44,4%): Bahadoorsingh et al. (2016); Din &
Gibson (2019); García & Durán (2020); García et al. (2019); Khalip et al. (2018);
Samaniego & Sarango (2016); Tsai et al. (2020); Uiphanit et al. (2019)

• Cognitive and perceptual skills (n=0; 0%)

• Behaviour change (n=1; 5,5%): Hernández-Linares et al. (2017)

• Physiological skills (n=0; 0%)

• Social and soft skills (n=2; 11,1%): Corsi et al. (2019); Hernández-Linares et al.
(2017).

Engineering
and

Architecture
(n=18)

Source: Compiled by authors.
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are 4 studies with outcomes related to social skills and soft skills (16% 
of the studies within the Social Sciences and Law domain), as well as 2 
related to cognitive and perceptual skills and 2 on behaviour change in 
each case (8% of the studies in the Social Sciences). However, none of the 
reviewed studies investigate physiological skills. Finally, in Engineering 
and Architecture, in addition to what has been mentioned, there are also 
two studies with learning and behaviour outcomes associated with social 
skills and soft skills and one on behaviour change (11.1% and 5.5%, 
respectively). In general, this coincides with the findings of Boyle et al. 
(2016) regarding the achievement of positive learning outcomes through 
the pedagogical application of video games in education; however, our 
study focuses on university education.

Discussion and conclusions

As observed in this study, video games can be utilised in the university 
setting as teaching material across a variety of academic domains with 
diverse learning objectives (Martín, 2019). Regarding the question related 
to the type of video games employed, there is a predominance of studies 
on serious games over entertainment games, as has been reported in pre-
vious studies (Martín, 2015). Furthermore, as Martí-Parreño et al. (2018) 
report, educational video games are considered a tool for motivating and 
engaging university-level students.

In terms of the academic domains of the degrees pursued by study 
participants, the majority of the studies in our study sample fall under the 
Social Sciences and Law, Engineering and Architecture. This aligns with 
the observation by Cuenca and Martín (2010) that, based on their analy-
sis of different video games on the physically-sold video games market 
and on the Internet for integration into the educational processes in the 
Social Sciences, video games can be used for economic and commercial 
activities and for analysing the problems or social relations of citizens.

Concerning learning outcomes, the studies investigate the acquisition 
of knowledge and comprehension of content and the motivation of stu-
dents regarding the learning process. In this sense, fostering motivation 
using video games aligns with the notion that the appropriate pedagogi-
cal use of technologies generates motivation in students (Amores-Valencia 
& De Casas-Moreno, 2019). Notably, motivation is a fundamental ele-
ment of the teaching–learning process, being a driving force of learning 
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(Molina-Carmona & Llorens-Largo, 2020). However, the adoption of video 
games as teaching tools in university education should be complemented 
with the added objective of developing competencies and fundamental 
skills among university students that equip them to respond to social 
needs and their subsequent insertion into the labour market (Fernández 
et al., 2017; Fernández-Sánchez et al., 2020; Guenaga et al., 2013).

In conclusion, this study represents an update and contribution to 
the body of knowledge on video games and education from an inter-
disciplinary perspective, with broad coverage of studies that investigate 
the impact of video games in university education. We understand that 
including only scientific papers in this SLR leaves out other types of 
research, such as theoretical studies – which would allow for a broader 
view of the subject – could be a limitation of our study. Emerging voices 
propose taking advantage of the opportunity offered by video games to 
transform university education, with advocation for mixed, combined, 
integrated and flexible teaching and learning processes more charac-
teristic of this new era (Adedoyin & Soykan, 2020; Rapanta et al., 2020; 
Zhu & Liu, 2020). In this regard, the development of studies on learning 
outcomes achieved via commercial video games in the university set-
ting and other educational stages is imperative. Similarly, given the low 
number of studies that have sought to contribute to the development 
of relevant capacities such as social and soft skills, it would be interest-
ing to see more research that addresses the use of video games for the 
development of competencies related to conflict resolution and ethical 
issues among future education professionals. Finally, video games are 
tools that can support change processes in the university context; they 
facilitate highly student-centric learning methodologies and foster ubiq-
uitous learning in an active and collaborative environment.
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Abstract
Game-based learning has increased its influence in different fields (e.g., 

education or marketing) in recent years. However, it is difficult to have an 
overall landscape of the scientific approach that has been carried out to date 
around this term. The objective of this study is to identify, analyze, and pro-
vide a comprehensive map of the emerging concepts published in the scien-
tific literature related to game-based learning, as well as to establish the most 
studied topics around these concepts. Method: A search was conducted in the 
Web of Science (WOS) database for all articles related to this topic, and they 
were analyzed through data mining techniques using both titles and keywords, 
as well as abstracts. The frequency of occurrence of unigrams, bigrams, and 
trigrams was calculated, as well as the investigated topics within the sub-
ject through latent Dirichlet analysis. Results: Some of the most frequent uni-
grams, bigrams, and trigrams were ‘student’, ‘education’, ‘virtual reality’, ‘video 
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game’, ‘learning environment’, ‘autism spectrum disorder’, ‘design methodol-
ogy approach’, and ‘information communication technology’. From the model 
based on latent Dirichlet analysis, 15 research topics related to game-based 
pedagogy emerged, focusing on new tools for implementing gamification in 
different contexts (e.g., marketing or economics), as well as the application of 
game-based learning in the university environment to enhance learning and 
motivation, which has increased their scientific presence in recent years. Con-
clusions: According to the results of this study, there is an overall understand-
ing of the scientific approach that has been carried out around play-based 
pedagogy.

Keywords: games, game design, learning, students, software, motivation.

Resumen
La pedagogía basada en el juego ha aumentado su influencia en diferentes 

ámbitos (p. ej. educativo o márquetin) durante los últimos años sin embargo es 
difícil tener una visión general del abordaje científico que se ha realizado hasta 
la fecha alrededor de este término. El objetivo de este trabajo es identificar, 
analizar y proporcionar un mapa completo de los conceptos emergentes publi-
cados en la literatura científica relacionada con la pedagogía basada en juegos, 
así como establecer los tópicos más estudiados alrededor de dichos conceptos. 
Método: se realizó una búsqueda en la base de datos Web of Science (WOS) 
de todos los artículos relacionados con esta temática y se analizaron utilizando 
tanto el título como las palabras clave y los resúmenes mediante técnicas de 
minería de datos. Se calcularon la frecuencia de aparición de los unigramas, 
bigramas y trigramas así como los tópicos investigados dentro de la materia a 
través del análisis latente de Dirichlet. Resultados: algunos de los unigramas, 
bigramas y trigramas más frecuentes son: ‘student’, ‘education’, ‘virtual reality’, 
‘video game’, ‘learning environment’, ‘autism spectrum disorder’, ‘design method-
ology approach’ y ‘information communication technology’. Del modelo basado 
en análisis latente de Dirichlet emergieron 15 tópicos de investigación relaciona-
dos con la pedagogía basada en el juego siendo aquel que se centra en nuevas 
herramientas para la implementación de gamificaciones en diferentes contextos 
(p. ej. marketing o economía) así como la aplicación de pedagogía basada en el 
juego en el entorno universitario para favorecer el aprendizaje y la motivación 
los que han aumentado su presencia científica en los últimos años. Conclusio-
nes: gracias a los resultados de este trabajo se dispone de una visión general del 
abordaje científico que se ha realizado alrededor de la pedagogía basada en el 
juego hasta la fecha.

Palabras clave: juegos, diseño de juegos, aprendizaje, alumnado, software, 
motivación.
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Introduction

Game-based pedagogy (GBP) has recently emerged as a topic of great 
interest in various academic and practical fields. It seeks to integrate 
games or their elements into the design of learning activities, whether 
through digital games, adapted board games, simulations or the use of 
game mechanics in traditional activities (Deterding et al., 2011).

The use of GBP is intended to enhance students’ intrinsic motivation, 
improve their engagement with content, encourage problem-solving, 
promote critical thinking, and provide a more meaningful and memo-
rable learning experience (Brangier & Marache-Francisco, 2020; Nadolny 
et al., 2020; Osipovskaya & Miakotnikova, 2020; Tundjungsari, 2020). 
Furthermore, it is important to note that GBP does not simply involve the 
act of “playing” in the classroom; rather, it requires the careful design and 
appropriate integration of game elements to support the achievement of 
educational goals and the students’ learning process (Pan et al., 2021).

GBP can be implemented through a combination of different strat-
egies, including gamification and serious games. Gamification is the 
process of applying game elements and mechanics in nongame con-
texts (Deterding et al., 2011), such as education, work or marketing. 
It involves the use of game-like techniques and dynamics to motivate 
and engage people in activities that might otherwise be less appealing. 
Elements such as rewards, challenges, competition and progression are 
employed to encourage participation and engagement (Toda et al., 2019). 
For instance, the Kahoot! tool (http://kahoot.com/) permits assessment 
processes in the classroom (it is not a game) while implementing game-
like elements such as progress bars, rankings or immediate feedback. 
In contrast, serious games are interactive applications designed with a 
primary purpose beyond entertainment (Apt, 1970). Although they are 
games in themselves, their main purpose is to provide learning, training, 
simulation or problem-solving in specific areas (Ritterfeld et al., 2009). 
These games are often used in fields such as education, health, business 
training or research (Pan et al., 2021). One example of such a game is 
Foldit (https://fold.it/). This is a protein folding game in which players 
attempt to solve online puzzles to determine the three-dimensional struc-
ture of proteins.

Both gamification and serious games have recently emerged as topics 
of great interest in various academic and practical fields. This innovative 

http://kahoot.com/
https://fold.it/
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approach has captured the attention of researchers, practitioners and 
educators seeking to harness the potential of games to foster engage-
ment and learning in different contexts. Its application in areas such 
as education (İlhan, 2021; Pando Cerra et al., 2022), marketing (Korn & 
Schmidt, 2015; Rodrigues et al., 2016), health (Edwards et al., 2016; Sardi 
et al., 2017) and personal development (Gaonkar et al., 2022) has gener-
ated a growing body of research and a wide variety of theoretical and 
practical approaches.

The objective of this article is to conduct a comprehensive review of 
the literature on GBP and then perform a text mining analysis. This will 
enable a comprehensive understanding and interpretation of how GBP is 
being approached, developed and implemented. It will also facilitate the 
establishment of key terms and relationships between them, as well as 
the most studied topics to date related to this pedagogy and its evolution 
over the years. This can provide valuable guidance for future research on 
gamification and offer a comprehensive and up-to-date understanding of 
the key areas of interest concerning GBP.

To date, several papers have been published that have conducted 
a text mining analysis on articles related to gamification in different 
contexts. Rodrigues et al., (2019) conducted their analysis on a selec-
tion of papers (i.e., 50 articles) related to gamification. Furthermore, 
in this paper, they analyzed only the conclusions and future lines 
of research in their text mining. In their conclusions, they identify 
eight topics of interest related to this term: gamification, games, use, 
users, business, points, engagement and learning. Martí-Parreño et 
al., (2016) conducted a study based on social networks and text min-
ing of 139 articles published between 2010 and 2014. These authors 
found that interest in GBP at the scientific level increased progres-
sively during those five years. Moreover, the researchers identified 
four themes that have been investigated to date: effectiveness, accep-
tance, social interactions and engagement. However, it should be 
noted that the majority of these papers only analyze a small propor-
tion of the available literature on GBP. Likewise, a significant period 
of time has elapsed since the completion of these works, and a cur-
rent analysis could provide an updated and present overview of the 
state of the art.

The objective of this paper is therefore to identify, analyze and pro-
vide a comprehensive mapping of the emerging concepts published 
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in the scientific literature related to GBP, as well as to establish the 
most studied topics around these concepts. To achieve this objective, 
a search was conducted in the Web of Science (WOS) database of all 
articles related to this topic. These were then analyzed using both the 
title and the keywords and abstracts through the application of text 
mining techniques.

Method

Data Recovery

This study focuses on the analysis of titles, abstracts, and keywords pub-
lished in the WOS database. A group of experts in Physical Education 
convened to define the study’s topic and design a structured search.

The search was conducted in the Web of Science database (Advanced 
Search Query Builder), utilizing the title, abstract, and author keywords 
fields. The following search equation was employed, considering the 
theme and the keywords of interest for the present special issue: “gamif*” 
OR “gameful des*” OR “gam* bas* learn*” OR “serious gam*”. No docu-
ment type filters were applied, and multiple databases within the WOS 
main collection were considered, such as SCI-EXPANDED, SSCI, A&HCI, 
CPCI-S, CPCI-SSH, BKCI-S, BKCI-SSH, ESCI, CCR-EXPANDED, IC.

The search had no time or language restrictions and was conducted 
on May 19, 2023. A total of 23,603 documents were downloaded. For 
each obtained record, the title, abstract, author keywords, publication 
year, and DOI were collected and stored in a CSV file for further analysis.

Data pre-processing

To prepare the text of the documents for further analysis, we followed the 
standard recommendations used in similar studies (Rajman & Besançon, 
1998). As a first step, duplicate documents, in our case 138, were removed, 
leaving a total of 23,465 documents. These documents were converted 
into tokens (tokenisation) and the following actions were performed in 
the following order:
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	■ All hyperlinks (‘http://url’) were removed.

	■ Punctuation marks and special characters were also removed.

	■ All characters were converted to lowercase.

	■ Words that did not contribute significant content to the documents 
and could introduce noise in the text (e.g. ‘a’, ‘and’, ‘to’) were 
removed, using a list of stopwords provided by the Matlab text 
analysis toolbox.

	■ As the abstracts of articles sometimes include copyright information 
and the name of the publisher and sometimes not meaningful 
content (e.g. ‘aim’ or ‘methods’), these parts were removed as they 
do not provide relevant information about the content of the articles.

	■ The words were standardised through a process of lemmatisation, 
which involves analysing the morphology of the words and 
reducing them to their roots using a predefined dictionary. In 
addition, details were added about the grammatical function of 
the words, such as whether they were nouns, verbs, adjectives, etc.

	■ Finally, words that were less than two characters or more than 20 
characters in length, as well as words that appeared less than two 
times in the corpus of documents, were removed. This procedure 
has been employed by research applying this same methodology 
(Pans et al., 2021). Figure I shows the effect of preprocessing 
on the most repeated words in the analyzed bibliography. The 
resulting tokens were then grouped into sets of words (unigrams), 
as well as two sets of frames (bigrams and trigrams).

Descriptive analysis of the documents

The document analysis commenced with a description of the retrieved 
documents, using only the text and the date of creation. The number of 
articles per year was counted, and a frequency analysis of the principal 
n-grams was performed. An n-gram is defined as a contiguous sequence 
of n elements within a given sequence of words. The frequency values of 
the principal unigrams, bigrams and trigrams are presented in frequency 
tables.

http://url')
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LDA Topic Analysis

To identify the present topics in our data corpus (i.e., the collection 
of papers), we applied a latent Dirichlet assignment (LDA) model. This 
model assumes that there are a fixed number of latent topics appearing 
in various documents (in our case, the 23,465 papers). Each paper is 
characterized by a mixture of topics, and each topic is characterized by a 
probability distribution of words. The presence of a word in a document 
indicates the potential presence of a latent topic.

The LDA model serves two functions: first, it extracts the main top-
ics from the corpus studied by different research groups over the years; 
second, it serves as a method for selecting documents related to topics 
of interest.

FIGURE I. The principal terms identified in the documents prior to and subsequent to  
data processin

Source: own elaboration.
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The analysis was performed using the ‘filtlda.m’ function from the MAT-
LAB text analysis toolbox, utilizing the previously preprocessed unigrams. 
Before proceeding, it was essential to determine the optimal number of 
subjects. To assess the quality of the LDA model, the perplexity was calcu-
lated, which indicates the model’s ability to describe a set of documents. 
A lower perplexity value indicates a superior fit. A total of 5, 10, 15, 20, 
30, 40, 50, and 60 topics were tested, with the lowest perplexity value 
obtained with 15 topics. Once the appropriate number of topics was fixed, 
an LDA model based on a Gibbs sampling algorithm was implemented.

The 15 topics were then subjected to further analysis, with the most 
representative words being selected based on their highest probabilities 
of occurrence in the topic. Additionally, topic mixtures were calculat-
ed for each document, and the most representative documents for each 
selected topic were identified.

Finally, an analysis of the dynamics of the topics was conducted. To 
this end, the words that belonged to each topic were searched year by 
year, and the frequency of occurrence in the documents published was 
calculated. With the frequency values for each year, Z scores were calcu-
lated for each of the topics. The Z score, also known as the Z score, is 
a statistical measure that indicates the number of standard deviations a 
particular data point is above or below the mean in a normal distribution. 
A positive Z score indicates that the value is above the mean, while a 
negative Z score indicates that it is below the mean. The Z score is used 
to standardize and compare different datasets.

Results and Discussion

This study represents a pioneering effort to analyze all articles published 
to date and indexed in WOS that explore different applications, effects, 
or conceptualizations of GBP-related terms. The results derived from 
these text mining analyzes are presented in the following sections.

General Data of Published Articles

Before preprocessing, a total of 23,465 documents published in WOS 
were included once duplicates were removed. Figure II presents a 
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histogram of the frequency of publication of the articles included in 
the study over the years. There was an increase that followed a prac-
tically linear trend from 2012 to 2019. The number of journals and, 
therefore, the number of articles published each year are increasing 
(Peset et al., 2020). Nevertheless, it is evident that the research topic is 
garnering increasing attention from the scientific community, as previ-
ously posited by certain authors (Martí-Parreño et al., 2016). However, 
since 2019, the number of publications has remained relatively con-
stant. It is possible that this was due to the impact of the COVID-19 
pandemic for two different reasons. The first is that following the 
pandemic, restrictions were imposed that included educational insti-
tutions, which hindered the possibility of conducting research studies 
in classrooms, in our case, related to GBP. Second, the emergence of 
the pandemic prompted a shift in focus among researchers, with an 
increased emphasis on analysing the effects of the pandemic on vari-
ous aspects, including educational aspects (Cretu & Ho, 2023). This 
shift in focus resulted in a reduction in the number of GBP-based 
studies conducted.

FIGURE II. Frequency of published articles indexed in WOS related to game-based pedagogy

Source: Compiled by the authors.
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Description of the Most Frequently Used N-Grams

A total of 21,791 words emerged independently from all the documents 
analyzed. Table I shows the twenty most repeated unigrams, bigrams, 
and trigrams in the documents used. As expected, those combinations 
that were used as a search strategy appear at the top of this list (e.g., 
‘serious game’ or ‘game-based learning’).

Upon examination of the most frequently occurring unigrams, exclud-
ing those explicitly included in the search strategy, it becomes evident 
that ‘student’ and ‘education’ are the two most prevalent terms. This sug-
gests that despite the multitude of contexts in which GBP-related strate-
gies have been employed and investigated, the educational setting has 
received the greatest degree of attention.

Concerning the most frequently occurring bigrams (again, with the 
exclusion of those directly included in the search), we find the terms 
‘video game’, ‘virtual reality’, ‘educational game’, or ‘learning environ-
ment’. Upon examination of these bigrams, two primary trends related 
to GBP can be identified. The first, as with unigrams, is the application 
of this pedagogical strategy in the educational environment to promote 
learning. The second trend is related to the use of technological means 
(virtual reality or video games) to implement this type of pedagogy.

Finally, concerning the trigrams, the most representative terms in the 
field of study could be ‘autism spectrum disorder’, ‘design methodol-
ogy approach’, and ‘information communication technology’. In some 
ways, the trends identified in the bigrams are reinforced, both in terms of 
technological media (e.g., ‘information communication technology’ or 
‘immersive virtual reality’) and in terms of the application of this peda-
gogy in the educational environment (e.g., ‘autism spectrum disorder’ 
or ‘high school student’). Nevertheless, a novel line of concepts emerges 
that can be related to the design of methodologies and games to imple-
ment this pedagogy in different environments (e.g., ‘design methodology 
approach’).

Main topics found in the LDA model

The identified words were classified into fifteen broad topic groups 
according to the LDA model. These topics are ordered from most to least 
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likely to appear in the complete body of knowledge. That is, topic 1 is 
more likely to appear in articles published about GBP than topic 8 or 15. 
Additionally, the model provides a percentage of probability that the con-
cepts are part of a given topic and ranks them from most to least impor-
tant for the topic according to that percentage. This approach enables the 
determination of the significance of individual topics and the occurrence 
of combinations of key concepts. The number of topics identified differs 
from the four proposed by Martí-Parreño et al., (2016) and the eight pro-
posed by Rodrigues et al., (2019). It is important to note that by including 
a larger number of papers in this study than in the two previously pub-
lished studies (i.e., 23,603 versus 50 and 139 of the previous studies), it 
is to be expected that the number of topics that emerge from text mining 
will be greater and that they will cover different aspects.

Although it may be somewhat complex to express this concept, visu-
alizing Figure III and proposing illustrative examples will facilitate a 
clear understanding of this analysis and the results it provides. The first 
topic is represented by terms such as ‘game’, ‘serious’, ‘player’, ‘design’, 
‘video’, and ‘educational’. Therefore, this topic appears to pertain to 
documents that have focused on the design of serious games, which are 
likely to be applied, above all, in the educational context. Upon examina-
tion of the literature on this topic, it becomes evident that several authors 
have advocated the inclusion of user enjoyment as a crucial element in 
the design of serious games. For instance, Read, (2016) proposed that 
user engagement should be a primary consideration in the development 
of these games. Similarly, Fiadotau et al., (2022) recommended striking a 
balance between player preferences and design considerations, such as 
the educational value or practicality of the game, when designing seri-
ous games. Additionally, Dormann & Biddle, (2009) proposed that humor 
should be incorporated into the design of serious games, as it influences 
social, emotional, and cognitive aspects of player behavior. These works 
collectively provide a framework for the design of serious games, with a 
focus on the educational environment.

The following section describes those topics that are most relevant 
to the learning environment and learning. In particular, we selected top-
ics 2, 6, 9 and 10 for an in-depth description and discussion. However, 
if readers would like to know which documents are most closely asso-
ciated with each of the topics and to read them, they can consult the 
supplementary material.
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Topic 2 is composed of terms such as ‘learning’, ‘game-based’, 
‘teacher’, ‘language’, ‘digital’ or ‘school’. This suggests that this theme 
is based on the use of serious games in teaching-learning processes for 
students at early levels of schooling. Furthermore, it seems that language 
teaching may have a special relevance to this topic. To elaborate on this in 
more detail, let us look at the main contributions made in this area. Hsu 
et al., (2008) propose a system for analysing GBPs and digital GBPs and 
raise questions about the design of these strategies for use in the class-
room. Fu et al., (2022) conducted a study in which they applied a pro-
posal for collaborative digital game design by students. They found that 
students who designed collaboratively performed the task more effec-
tively and from a more constructivist point of view. Another study on this 
topic applied an intervention for teaching mathematics at the primary 
school stage using serious games in a digital context. They found that 
children who completed sessions using this methodology increased their 

FIGURE III. Topics included in the documents analyzed using the LDA model

Source: Compiled by the authors.
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mathematics knowledge to a greater extent than did those in a traditional 
teaching group (Hwa, 2018). School teachers believe that educational 
games such as Minecraft can help foster collaboration among students, 
encourage creativity, and foster active learning and can be useful in fos-
tering inclusive education (Slattery et al., 2023). Finally, Hayak & Avidov-
Ungar, (2023) conducted a qualitative study in which they reported that 
primary schoolteachers use four types of knowledge to integrate digital 
GBPs in the classroom. These four categories were knowledge of games 
(e.g., type of game, difficulty levels), technological knowledge associated 
with games (e.g., familiarity with digital systems and technical skills to 
operate them), pedagogical knowledge associated with games (e.g., how 
to use digital games to contribute to teaching-learning objectives) and 
pedagogical knowledge of content associated with games (e.g., ability to 
integrate knowledge of using games to implement teaching methods for 
any content and learning-centred pedagogy). As previously stated, this 
topic concerns the implementation and design of GBP (especially serious 
games) in primary and secondary education and the analysis of its effects 
on variables of educational interest. It also includes works that analyze 
strategies for incorporating this pedagogy into the educational environ-
ment. This topic is related to the theme identified by Martí-Parreño et al., 
(2016) on the effectiveness of gamification in the educational process 
and to the themes of ‘gamification’ and ‘game’ identified by Rodrigues 
et al., (2019).

Topic 6 encompasses words such as ‘gamification’, ‘element’, ‘engage-
ment’, ‘design’, ‘motivation’, ‘reward’, ‘online’ or ‘system’. This suggests 
that the topic is focused on gamification, its design and implementation 
through various systems and elements, and its effect on user motivation 
and engagement. One of the most representative works on this topic is 
that published by Chan et al., (2018), in which the influence of gamifica-
tion based on different elements (e.g., points and rankings) on intrinsic 
motivation is determined. The results of this study indicated that stu-
dents who are already motivated do not require gamified environments. 
Furthermore, the authors suggest that the use of gamification decreases 
intrinsic motivation, particularly in cases where the point system is not 
proposed as a way of providing feedback. However, Kim et al., (2020) 
found that the application of gamification to engineering students led to 
improvements in intrinsic and extrinsic motivation while simultaneously 
reducing demotivation. Hamari et al., (2014) suggest that gamification 
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has the potential to promote positive effects on motivation, although 
these effects depend on the context in which it is implemented and the 
users who participate in the experience. In a similar vein, Mekler et al., 
(2017) examined the impact of points, rankings and levels on intrinsic 
motivation. Their findings indicate that none of the three elements of 
the games resulted in greater intrinsic motivation compared to a control 
group. However, they elicited a greater number of positive responses in 
the task, which may be attributed to the increase in extrinsic motivation. 
Another study on this topic has also been interested in analysing the dif-
ferential effects of certain elements included in gamification. This review 
concluded that elements such as stories or narratives and badges are 
useful for increasing students’ cognitive engagement with lessons (Abu-
Dawood, 2016). It seems that a key aspect to consider when developing 
educational programmes is the elements that are included in gamifica-
tion, as different groups of elements can generate specific changes in 
student motivation and other educational variables. This research topic 
is still ongoing today, and there is a need for further articles to be pub-
lished to establish which types of elements are the most suitable for 
creating gamification in educational environments. Upon examination 
of the works included in this topic, it becomes evident that a significant 
proportion of them are not from the educational field and instead belong 
to the domains of marketing and economics (e.g., Eisingerich et al., 2019; 
Morschheuser et al., 2016). Upon attempting to correlate this topic with 
those previously identified by other researchers, a degree of concurrence 
was observed with the theme of ‘engagement’ proposed by Martí-Parreño 
et al., (2016), which encompasses terms such as enjoyment and task 
retention. Additionally, it is also related to the themes ‘engagement’ (e.g., 
context, mechanics), ‘game’ (e.g., elements, design), and ‘gamification’ 
found by Rodrigues et al., (2019).

Topic 9 encompasses terms such as ‘student’, ‘university’, ‘learning’, 
‘course’, or ‘education’. Consequently, it appears to be more oriented 
towards the application of this pedagogical approach to university stu-
dents, with the objective of facilitating learning. A further investigation 
of this topic revealed works such as that of Sánchez-Martín et al., (2020), 
who demonstrated the efficacy of escape game experiences in science, 
technology, engineering and mathematics (STEM) subjects in enhancing 
student motivation. These experiences were well received by students, 
irrespective of their degree or gender, and the experiences they had were 
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predominantly positive. Gómez-Urquiza et al., (2022) conducted a study 
to assess the opinions of nursing students regarding educational escape 
games. The findings indicated that the students perceived these games 
as fun, dynamic, and motivating strategies for studying and learning. In 
contrast, Martínez-Jiménez et al., (2021) conducted a study demonstrat-
ing that the utilization of Kahoot! in student assessment is conducive 
to enhancing learning efficiency and reducing the number of students 
who fail the subject. Additionally, numerous papers in this field have 
examined the utilization of this assessment tool in university settings 
(e.g., Cruz et al., 2021; Esteves et al., 2018; Pertegal-Felices et al., 2020). 
Other works present compendiums of applications that can be used for 
gamification and propose the creation of different resources, such as 
role-playing games (RPGs), to be applied in the educational environment 
(Batista & Vaz de Carvalho, 2008; Mikic-Fonte et al., 2020; Rocha et al., 
2020). Consequently, this topic is linked to the application of GBP in the 
university environment. Among the most commonly employed strategies 
are educational escape games and the utilization of Kahoot! in assess-
ment processes.

Finally, topic 10 included words such as ‘student’, ‘learning’, ‘game-
based’, ‘performance’ or ‘motivation’. When contrasting some of the 
papers associated with this topic, we found works such as Lei et al., 
(2022). These authors conducted a meta-analysis to determine the effects 
of GBP on the academic performance of students from primary school to 
university in science fields. Their results showed that GBP helps students 
achieve educational goals to a greater extent than more traditional forms 
of instruction. Lin et al., (2017) conducted a study comparing the effec-
tiveness of digital GBP on student learning and motivation when used 
in a competitive or cooperative manner. Their findings indicate that both 
strategies yielded comparable results in terms of effectiveness and moti-
vation. However, they observed that participants in the competitive mode 
exhibited greater levels of satisfaction than did those in the cooperative 
mode. In a study conducted by Hung et al., (2014), the application of 
GBP in primary school mathematics was found to have a positive impact 
on students’ performance, self-efficacy and motivation towards the sub-
ject. Consequently, the focus of this topic is on the effects that GBP has 
on the outcome (in terms of efficiency) of the educational process. Addi-
tionally, different proposals, competitive or cooperative, and their impact 
on the variables of educational interest are analyzed. It is important to 
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note that the cooperative or competitive orientation of GBP may be relat-
ed to the differentiated effects that gamification elements may have on 
motivation. This is because the character of the game is dependent on 
the elements that predominate in the game. Therefore, both topics 9 and 
10 seem to focus on how GBP can promote learning in the educational 
environment. These findings may be related to the ‘learning’ theme iden-
tified by Rodrigues et al., (2019) or the ‘effectiveness’ theme identified by 
Martí-Parreño et al., (2016).

To conclude, this section, Figure IV illustrates the evolution of the 
various topics in terms of the number of related papers published over 
time. Upon analysis of this figure, it becomes evident that there has been 
a notable increase in interest in topics 6 and 9 in recent years. Conse-
quently, over recent years, there has been a surge in interest among the 
scientific community in developing novel systems to implement gami-
fication in diverse settings with the aim of enhancing motivation and 
user engagement. Similarly, there has been a notable increase in the 
application of GBP in the university environment, with the objective of 
facilitating learning and boosting student motivation. Conversely, topics 
1 and 2 have experienced a decline in relevance over the same period. 
It is important to recall that the first topic is focused on the design of 
serious games for application, above all, in the educational context. The 
second topic is based on the use of serious games in teaching-learning 
processes for students at the initial levels of schooling and the analysis 
of their effects on variables of educational interest (e.g., motivation or 
effectiveness).

Limitations and future lines of research

This work is subject to certain limitations pertaining to the type of analy-
sis employed. While text mining enables the analysis of a significantly 
larger corpus of texts than would be possible through manual means, it 
does have certain limitations in terms of the depth of analysis that can 
be conducted on the texts themselves. Consequently, the methodology 
employed yields results that provide a valuable overview of the research 
conducted thus far in the field of GBP. To gain a deeper understanding 
of the texts and to present the current knowledge of each topic in a nar-
rative form, it would be necessary to carry out a qualitative and manual 
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review of the complete texts. As a second limitation, it would have been 
beneficial to include more databases. However, due to the large number 
of papers available, we considered that using WOS (the database with the 
greatest impact at present) was sufficient.

This work paves the way for comprehensive narrative reviews of the 
topics under consideration, which will enable us to ascertain the cur-
rent state of knowledge about each topic with precision. This will result 
in a comprehensive description of the current knowledge about GBP 
in all areas of application. Furthermore, while there are some topics 
that seem to have lost interest in specialist journals, it is recommended 
that researchers continue to carry out studies proposing new systems 
that allow the implementation of gamification in various environments 
to increase user motivation and engagement, as well as the application 
of GBP in the university environment to promote learning and increase 

FIGURE IV. Dynamics of the topics found in the LDA model over the years

Source: Compiled by the authors.
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student motivation. This is because the number of papers published on 
these topics in recent years has been increasing.

Conclusions

In recent years, the number of published works on GBP has increased 
significantly. An overview of the existing knowledge on this subject is 
therefore essential. This work makes a significant contribution to this 
overview by identifying the unigrams, bigrams and trigrams most closely 
related to GBP. The most relevant terms identified as the most com-
mon topics covered in GBP-related research are ‘student’, ‘education’, 
‘virtual reality’, ‘video game’, ‘learning environment’, ‘autism spectrum 
disorder’, ‘design methodology approach’ and ‘information communica-
tion technology’. Nevertheless, for a more comprehensive analysis, the 
15 most pertinent research topics related to this subject have been pro-
vided. These include the investigation of novel tools for the implementa-
tion of gamification in diverse settings, as well as the utilization of GBP 
to enhance learning and increase the motivation of university students. 
Additionally, the research topics that have witnessed a surge in scientific 
prominence in recent years have been included.
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Abstract
Developmental Dyslexia (DD) is a neurodevelopmental disorder that impairs 

the process of learning to read and write. Its neurological etiology and associated 
cognitive deficits remain the subject of research. Technology has facilitated the 
development of platforms, games, and video games (PGVs) for DD rehabilita-
tion. Due to the diversity of hypotheses and therapeutic approaches, it is useful 
to establish the state of the art, as well as to determine whether PGVs respond 
to this updated knowledge. With this objective, we review the neurocognitive, 
cognitive, and psycholinguistic hypotheses that explain DD. We conduct a review 
and analysis of the PGVs intended for use with DD, and which are supported 
by published scientific evidence and marketed in Spain. Eight were identified: 
Galexia, Ubinding, Glifing, Tradislexia, GraphoGame, Jellys, DytectiveU and 
Minecraft. These are analyzed under four levels of intervention: neurological, 
cognitive, psycholinguistic and performance. The PGVs are discussed in light of 
the research evidence in the field. Recommendations are made for further adjust-
ment to this evidence. It is concluded that, although the direct intervention of the 
professional continues to be essential, the applications constitute a motivating 
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didactic reinforcement. However, it is advisable to have detailed theoretical-
technical information to personalize the intervention based on the strengths and 
weaknesses of the child and considering the possible existence of DD subtypes.

Keywords: dyslexia, computer-based training, videogames, phonemic aware-
ness, neuropsychology, psycholinguistics.

Resumen
La Dislexia del desarrollo (DD) es un trastorno del neurodesarrollo que difi-

cultad el aprendizaje de la lectura y la escritura. Su etiología neurológica y los 
déficits cognitivos asociados siguen siendo objeto de investigación. La tecnología 
ha posibilitado el desarrollo de plataformas, juegos y videojuegos (PJV) para la 
rehabilitación de DD. Ante la diversidad de hipótesis y enfoques terapéuticos, 
es conveniente conocer el estado de la cuestión, así como comprobar si los PJV 
responden a este conocimiento actualizado. Con este objetivo, se revisan las 
hipótesis neurocognitivas, cognitivas y psicolingüísticas explicativas de la DD. Se 
realiza una revisión y análisis de los PJV disponibles en el mercado español con 
alguna evidencia científica publicada y comercializados en España y orientados a 
la DD. Se identifican ocho: Galexia, Ubinding, Glifing, Tradislexia, GraphoGame, 
Jellys, DytectiveU y Minecraft y se analizan desde cuatro niveles de intervención: 
neurológico, cognitivo, psicolingüístico y de desempeño. Los PJV se discuten 
desde el contraste con la evidencia investigadora en el campo. Se realizan reco-
mendaciones para un mayor ajuste a esta evidencia. Se concluye que, a pesar de 
que la intervención directa del profesional sigue siendo imprescindible, las apli-
caciones constituyen un refuerzo didáctico motivador, aunque es conveniente 
disponer de información teórico-técnica detallada para personalizar la interven-
ción desde las fortalezas y debilidades del sujeto particular y considerando la 
posible existencia de distintos subtipos de DD.

Palabras clave: dislexia, videojuegos, intervención mediada por ordenador, 
conciencia fonológica, psicolingüística, neuropsicología.

Introduction

Developmental dyslexia (DD) is a neurobiological disorder that inhibits 
reading acquisition, despite appropriate school instruction and regard-
less of general intellectual capacity. Its prevalence in the population is 
estimated to be between 5% and 10%. The symptoms present as a letter 
coding deficit, low reading accuracy and/or fluency and dysorthography.

Research into the underlying neurological deficits in DD has generat-
ed different explanatory hypotheses. Currently, competing explanations 
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for reading difficulties in DD include those that posit an underlying defi-
cit in visual processing (Vidyasagar and Pammer, 2010), those that pro-
pose an auditory processing deficit (Goswami, 2019), a third suggesting 
the underlying deficits may be located in both the auditory and visual 
processing systems (Gori et al., 2016), and a fourth that seeks to integrate 
the previous postulates and hypothesizes a deficiency in the processing 
of short, rapid, successive stimuli (Habib, 2021).

The theories based on a single underlying cognitive factor cannot sat-
isfactorily explain the variety of profiles and symptoms (perceptual and 
motor) in children with dyslexia (Willcut et al., 2019). For example, not 
all children with DD present only a phonological deficit (Snowling et al., 
2018; Norton & Wolf, 2012), despite such a deficit being the most widely 
accepted hypothesis to explain DD. The double-deficit theory holds that the 
reading difficulties in DD arise from a deficit in phonological awareness, 
from a deficit in rapid automatized naming (RAN), or as a result of both 
(Wolf & Bowers, 2000). In addition to the diversity of cognitive profiles, the 
predictive utility of phonological awareness varies according to the ortho-
graphic transparency of the child’s language (Pennington et al., 2012).

Technology has made significant headway in the field of rehabilita-
tion of learning disabilities. There are four levels of technology-assisted/
mediated intervention in the rehabilitation of DD: 1) the experimental 
level derived from hypotheses about the neurological etiology of DD; 2) 
interventions that aim to train the cognitive deficits underlying reading 
difficulties; 3) interventions focused on developing metalinguistic and 
linguistic skills; and 4) the level of intervention seeking to improve read-
ing performance according to symptomatology.

Given the diversity of explanatory theories and therapeutic approach-
es, we consider it necessary to analyze the state of the art based on the 
four abovementioned levels. We propose to examine the evidence avail-
able on the causes of DD and how the technological applications devel-
oped and marketed in Spain and in Spanish address these explanatory 
hypotheses and scientific evidence in their interventions in DD.

Methodology

The general aim of this study is to provide an update on the explanatory 
hypotheses of DD and to examine the PGVs designed for the rehabilita-
tion of DD available on the Spanish market. The specific objectives of 
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this study are as follows: 1) to compare the PGVs with the scientific evi-
dence on DD and its intervention; 2) to provide clinical and educational 
professionals with neurocognitive and psycholinguistic substantiation for 
making informed decisions on the use of these PGVs in rehabilitating 
DD; and 3) to suggest recommendations for designing intervention tech-
nology that is compatible with the findings on DD.

The research design is divided into four stages: 1) a search for appli-
cations, videogames and platforms for DD rehabilitation that are scien-
tifically evidenced and/or commercially available in Spain; 2) an analysis 
of the platforms, articles, technical manuals and information supplied by 
the designers or distributors; 3) a classification of the activities included 
in the PGVs according to the level of intervention; 4) a search for scien-
tific evidence on the neurological hypotheses, cognitive consequences 
and symptoms, and on the treatment of DD in each of the levels.

We used the Scopus, WOS, Dialnet and Google Scholar databases to 
search for PGVs with scientific evidence. No filters were used for the 
search period. The search was conducted in March 2023. Table I shows 
the keyword strings used and the results.

Following this first selection, we screened the articles, applying the 
following inclusion criteria: experimental studies with applications, 

TABLE I. Search strings and results

Search string Results Selected

Intervención AND dislexia AND tecnología WOS = 9
Scopus = 5

8

Intervención AND dislexia AND aplicaciones WOS = 41
Scopus = 2

30

Intervención AND dislexia AND ordenador WOS=12
Scopus = 8

3

Dificultades lectoras AND ordenador WOS =55
Scopus=0

122

Intervención asistida por ordenador AND dislexia Google Académico=6
WOS=3
Scopus=0

0

Dislexia-aplicación-tecnología-videojuego Dialnet=3 0

163

Source: Colpiled by the author.
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video games and platforms for the rehabilitation of DD in children aged 
under 18, rehabilitation in Spanish, and referring to the application of a 
technological game, video game or specific platform used to assess the 
results. Opinion articles and theoretical or general articles on technol-
ogy and rehabilitation in DD were excluded. After applying the inclu-
sion criteria, a total of 9 relevant papers presenting empirical data on 
the efficacy of PGVs in Spanish remained. To find PGVs marketed in 
Spain, we conducted a Google search using the following words: dyslex-
ia, intervention, reading, application, platform, game, videogame. Two 
books about commercially available PGVs were found (DytectiveU and 
Glifing). Table II shows a list of the PGVs in Spanish along with their 
associated publication, both research articles and books published on 
the PGVs in the market.

Following the analysis of the PGVs detected, we classified the activi-
ties they contain according to four levels of intervention, as described 
in the results section. A non-systematic bibliographic search was then 
performed on the theoretical and scientific foundations of each of the 
levels: neurological, cognitive, psycholinguistic, and performance-related 
or symptomological.

TABLE II. PGVs commercially available in Spain, with and without supporting scientific evidence

Program Publication Impact on experimental group

Transdislexia Jiménez & Rojas (2008) PA and pseudoword reading

Ubinding López-Olóriz et al. (2020) RS and reading accuracy

Forne et al. (2022) RS and reading accuracy

DytectiveU Rello (2018) Phoneme segmentation, spelling, pseudoword reading, 
transcription and RS

Jellys Ostiz-Blanco et al. (2018) No improvements in rhythm or attention

Galexia Serrano et al. (2016) VL, reading comprehension, reading comprehension 
mediated by prosodic skills

Glifing García i Ortíz et al. (2016) RS

Minecraft Jiménez & Díez (2018) VF and lexical route of reading

GraphoGame Rosas et al. (2017) RAN and identification of letter sounds

Note. RAN=rapid automatized naming; PA=phonological awareness; RS=reading speed; VF=verbal fluency. RF=reading fluency. 
Source: Compiled by the author.
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Results

Below, we analyze the four levels of intervention, examining how they 
are addressed in the PGVs listed in Table II, and in relation to the explan-
atory hypotheses and the current state of the art in interventions for DD.

First level of intervention: neurocognitive interventions

First, the phonological deficit hypothesis suggests that dyslexia stems 
from challenges in processing speech sounds, which affects individuals’ 
ability to associate graphemes with their corresponding phonemes—a 
fundamental skill for reading in alphabetic systems (Ramus et al., 2003). 
This deficit may have a neurological correlate with the differences in size 
and morphology of the Heschl’s Gyrus (HG) found in children at risk 
of developing dyslexia before they begin learning to read (Clark et al., 
2014; Kuhl et al., 2020). This structure plays a key role in the analysis and 
encoding of temporal characteristics of speech. As a result, in children 
with DD, the neural response to the more informative parts of the speech 
signal is slightly out of time (Goswami, 2019). As regards this hypoth-
esis, technology is expected to help enhance the auditory processing of 
speech, for example, by improving the speech envelope, which is domi-
nated by lower frequencies (<10 Hz) that encode prosodic and syllabic 
features of speech (Klimovich-Gray et al., 2023), by providing training in 
dichotic listening (Helland et al., 2018) or auditory pacing (Van Hirtum 
et al., 2019; Van Herck et al., 2022). Regarding auditory rhythm training, 
Bonacina et al. (2015) found a positive impact on sublexical skills in 
both reading speed and reading accuracy and significant effects on short 
pseudoword reading speed (RS), long pseudoword RS, high-frequency 
long-word reading accuracy and text reading accuracy.

Another hypothesis for the neurological etiology of DD is a deficit 
in the magnocellular/dorsal system. This is grounded in differences in 
the morphology and location of the lateral geniculate nucleus (LGN) 
found in individuals with dyslexia (Giraldo-Chica and Schneider, 2018). 
The LGN plays a critical role in the transmission of visual stimuli to the 
cortex through two pathways: the ventral (occipito-temporal) and the 
dorsal (temporo-parietal). This structure is elemental in visual process-
ing, motion perception (Gori et al., 2016) and the focusing of spatial and 
temporal attention (Ruffino et al., 2014). These pathways are home to 
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gyri with key functions for visual processing, such as the fusiform and 
lingual gyri, in which synaptic disruption or reduced streamlines have 
been observed (Centanni et al., 2019; Lou et al., 2019), as well as structur-
al differences (Clark et al., 2014) in children at risk for dyslexia and who 
develop DD later in life. This hypothesis seeks to provide a comprehen-
sive explanation, proposing that phonological decoding deficits in dys-
lexia may arise from sensory processing deficits in primary areas related 
to visual and auditory dynamic stimuli (Gori et al., 2016). This hypoth-
esis thus suggests a broader deficit in spatiotemporal sensory processing 
(Habib, 2021) and may explain why individuals with dyslexia have dif-
ficulty remembering the relative position of letters in words, resulting in 
characteristic mistakes in their writing, such as substitutions, inversions, 
omissions and additions (Vidyasagar & Pammer, 2010). In support of 
this hypothesis, it has been evidenced that the inferior parietal cortex is 
a core region in the explicit internal representation of order, while the 
dorsal attentional network may intervene in a mental representation in 
which serial order is represented by spatial positional codes (Zhou et 
al., 2021). Following this hypothesis, dyslexia interventions involve exer-
cises to improve rapid alternation between visual and auditory attention, 
along with attentional control through action game adaptations (Bertoni 
et al., 2021) and the use of specially designed video games for assess-
ment and intervention in educational contexts, according to Tulloch and 
Pammer (2019).

Table III shows the PGVs that include activities oriented towards this 
level of intervention.

Among the PGVs analyzed in this study, Jellys (Ostiz-Blanco et al., 
2018) focuses on training auditory rhythm and visual attention in chil-
dren with DD. Tradislexia also incorporates activities intended to iden-
tify auditory rhythm and speech perception. In reference to movement 
perception, it is more than likely that video games such as Minecraft and 
Galexia intervene in this aspect, despite not being an explicitly stated 
rehabilitative goal.

Second level of intervention: cognitive skills

Sufficient evidence has been presented to support the idea that certain 
cognitive deficits characterize DD, namely, processing speed (PS) and 
working memory (WM) (Lonergan et al., 2019; Maehler et al., 2019). 
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Studies using tests to dismiss comorbidity with ADHD in the composi-
tion of samples have found no deficits in sustained attention in DD, but 
have detected impairments in selective attention (Fernández-Andrés et 
al., 2019). Additionally, children with DD appear to have longer reaction 
times in switching attention and present auditory WM deficits (Loner-
gan et al., 2019). As regards other executive functions (EF), studies are 
contradictory, arguably due to the high rate of DD/ADHD comorbidity 
(Lonergan et al., 2019), the different diagnostic criteria used, the cut-off 
points for including participants in the samples (Doyle et al., 2018) or the 
types of tests administered (Sánchez-Doménech, 2022).

The PGVs analyzed include tasks that claim to improve cognitive 
skills. Table IV shows the skills included in each application.

Furthermore, it seems that the population with dyslexia is not entirely 
homogeneous in terms of WM deficits. For example, Wokuri et al. (2023) 
found two distinct profiles; one was associated with verbal item WM 
and phonological impairment, while another presented selective serial 
WM deficits in both the verbal and visual domains, and thus practitio-
ners should consider the heterogeneous nature of MT impairment in DD 
when fashioning rehabilitation strategies.

In any event, the insufficient evidence on the efficacy of training 
in domain-general cognitive skills suggests that the most useful inter-
vention strategy in cognitive deficits associated with DD is that of 

TABLE III. Abilities related to the neurological etiology of DD in the PGVs

Program MP AU P AC AR VA DCV DCA

Tradislexia x x

Ubinding

DytectiveU x x

Galexia

Glifing

Jellys x x

Minecraft

GraphoGame

Note. MP=Movement perception; AU P=Auditory processing; AC=Attention control; AR=Auditory rhythm; VA=Visual attention; 
VDC=Visual discrimination and categorization; ADC= Auditory discrimination and categorization.
Source: Compiled by the author.
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compensatory initiatives to eliminate barriers in academic settings, with 
the aim of avoiding school failure in children with dyslexia. An example 
of compensation for WM deficits in text composition might be to pro-
vide a structure with mnemotechnical cues and prior preparation of the 
orthography of vocabulary involved so that it can be activated in the 
WM (Hebert et al., 2018).

Third level of intervention: metalinguistic and linguistic skills

Phonological awareness training appears to have an impact on decod-
ing processes, but the positive impact of this training does not extend to 
competencies requiring orthographic memory representations, such as 
orthographically correct spelling and correct reading of foreign words, 
nor does it affect reading fluency (Wimmer, 2000). Decoding processes 
(DPs), which involve understanding the alphabetic principle, begin by 
associating the phoneme sound with its graphic representation (pho-
neme/grapheme conversion) until the mechanics of decoding larger 
units are mastered. This acquisition is crucial for learning to read in first 
grade (Ergül et al., 2023), although, used isolatedly, it seems to be less 
effective than as part of multicomponent teaching programs (Donegan 
et al., 2021).

TABLE IV. Training in domain-general cognitive skills

Program PS WM EF STVM VA

Tradislexia x x

Ubinding x x

DytectiveU x x

Galexia

Glifing x x

Jellys x

Minecraft x x

GraphoGame

Note. PS=Processing speed; WM=Working memory; STVM=Sort-term verbal memory; EF=Executive functions; VA=Visual attention. 
Source: Compiled by the author.
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In transparent alphabetic languages, where spoken words can be bro-
ken down into syllables, beginner readers have been found to learn to 
read and write more effectively when they are taught grapheme-phoneme 
units rather than grapho-syllabic sound units (Sargiani et al., 2021). Table V  
lists the linguistic and metalinguistic skills included in each PGV.

Four of the programs work on decoding, which is addressed by means 
of tasks related to recognizing graphemes, syllables, words and pseudo-
words of different complexity and in increasing order of difficulty. Six 
of the eight programs work on certain aspects of phonological aware-
ness, although none of them deals with this metalinguistic competence 
in all its facets. In none of the programs does lexical awareness appear 
as the first in a sequence of tasks of increasing difficulty upon which 
a PA intervention should be structured, given that auditory processing 
deficits also affects the segmentation of the spoken string at word level 
(Schaadt et al., 2019), followed by syllabic awareness, intrasyllabic or 
rhyme awareness and, finally, phonemic awareness from the age of 6-7 
(Defior & Serrano, 2011).

Furthermore, syllabic awareness should be structured in line with the 
complexity of the syllabic structures (CV, VC, CVC, etc.), and phonemic 
awareness in relation to the order phonemes are acquired (Susanibar 
et al. 2013). In this sense, Tradislexia, Glifing and DytectiveU all sequence 
the activities in accordance with syllabic structure.

TABLE V. Linguistic and metalinguistic skills in the PGVs

Program PA SA ISA MA V SP D

Tradislexia x x x x x

Ubinding x x x x x

DytectiveU x x x x x x x

Galexia x x

Glifing x x x x x x

Jellys

Minecraft x

GraphoGame x x

Note. PA=Phonological awareness; SA=Syllabic awareness; ISA=Intra-syallabic awareness; MA=Morphological awareness; 
V=Vocabulary; SP=Syntactic processing; D= decodifing.
Source: Compiled by the author.
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Derivational morphology is closely linked to semantic morphology. 
It is also considered to bridge phonology and orthography (Bahr et al., 
2020). The orthographic transparency of Spanish may encourage fine-
grained encoding strategies, but delay reliance on significant grains for 
automatic word reading, and thus the morphological effect emerges late, 
around sixth grade. (Lázaro et al., 2018). Morphological awareness in 
Spanish is related to reading comprehension, as it provides access to 
semantic and syntactic information in new words (D’Alessio, et al., 2019). 
Oral instruction in derivational and inflectional morphology may involve 
a preparatory strategy for reading at preschool age in transparent lan-
guages (Cohen-Mimran, 2022), being more effective for DD than for typi-
cally developing children (Deacon et al., 2019). Three of the programs 
address some form of morphology: UBinding, DytectiveU, and Glifing.

Empirical attention to semantics in DD intervention is limited (Deacon 
et al., 2019). The lexical quality hypothesis holds that literacy involves 
the successful integration of phonology, orthography, and semantic 
information, and that phonological representations alone are insufficient 
to achieve fluent reading. Furthermore, rapid decoding alone does not 
enhance comprehension (Perfetti, 2007), while individuals with dyslexia 
appear to rely more on semantic context than their peers with similar 
reading abilities, which could be interpreted as a compensatory mecha-
nism (Deacon et al., 2019).

It has been suggested that a more specific and redundant lexicon 
might facilitate phonological awareness (van Rijthoven et al., 2018). 
Although the semantic network of children with dyslexia seems to be 
well evidenced, such children retrieve elements from the network more 
slowly, resulting in lower semantic fluency (Mengisidou et al., 2020), 
which aligns with the double deficit hypothesis. According to Viersen 
et al. (2017), however, children at family risk of dyslexia that were later 
diagnosed with DD present a delay in the both the receptive and produc-
tive development of vocabulary. Interventions should thus incorporate 
this component. Most of the programs analyzed here include a vocabu-
lary component in their interventions.

With regard to syntactic processing, or the knowledge of the functions 
of words in sentences, two activities have been shown to help students 
with syntactic problems to improve their sentence writing: 1) rearrang-
ing the words in scrambled sentences into the correct; 2) creating sen-
tences from a set of words (nouns, verbs, adjectives and adverbs) and a 
set of function words (prepositions, conjunctions, pronouns and articles) 
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(Berninger et al. (2019). This component features in four of the PGVs: 
Tradislexia, Ubinding, DytectiveU and Glifing.

Fourth level of intervention: Performance measures

Performance measures are ways of operationalizing reading performance 
based on the symptoms that characterize DD. The tasks offered by the 
PGVs are designed to optimize these measures. Table VI shows the per-
formance measures featured in the PGVs.

Reading fluency (RF) refers to a way of reading in which all sublexi-
cal units, words and text, as well as the perceptual, linguistic and cog-
nitive processes involved, are processed accurately and automatically, 
allowing sufficient time and resources to be allocated to comprehension 
and deeper thought (Norton & Wolf, 2012). Meanwhile, reading speed 
(RS) is a measure referring to the reading aloud of elements of lan-
guage (typically words or pseudowords). It is important to distinguish 
between the two concepts, as the former does not necessarily imply the 
text is understood. Intervention in RS is crucial in improving RF (Lopez-
Escribano, 2016; Rakhlin et al., 2019). This involves automating decod-
ing by means of rapid reading tasks with letters, syllables, and words. 

TABLE VI. Performance measures in the PGVs

Program O RF RAN RC RS WS MAS ER EC

Tradislexia x

Ubinding x x x x x

DytectiveU x x x x x x

Galexia x x

Glifing x x x

Jellys

Minecraft x

GraphoGame

Note. O=Orthography; RF=reading fluency; RAN=Rapid automatized naming or naming speed; RC= Reading comprehension; 
RS=Reading speed; WS=Writing speed; MAS=Motor articulation speed; ER=Error recognition; EC=Error correction.
Source: Compiled by the authors.
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However, RF encompasses RS, but further involves other cognitive and 
linguistic processes that can only be assessed in the reading of a text 
from which meaning is simultaneously extracted. To date, Galexia is the 
only program that specifically addresses the improvement of RF, while 
UBinding, DytectiveU and Glifing work on RS.

Orthography is the most neglected area of study, and there remain 
many gaps in this field of research (Williams et al., 2017; Dymora & 
Niemiec, 2019). Writing deficits (dysorthogrpahy and dysgraphia) in DD 
are associated with functional abnormalities in the neural network of 
multiple brain regions involved in motor execution, visual-orthographic 
processing, and cognitive control (Yang et al., 2022). According to Ber-
ninger et al. (2019), literacy learning should include language by mouth, 
by eye and by hand, as well as motor planning, motor timing, and control 
and output skills. When teaching the alphabetic principle, harnessing the 
visual attributes of letters and explicitly teaching the motor pattern of the 
corresponding spelling is a strategy that has been found to be effective 
in automating the graphomotor pattern, thus resulting in a reduced WM 
load, targeted as the cause of DD-related dysgraphia (Hebert et al., 2018).

Auditory processing disorder involves difficulty in identifying syllable 
stress and prominent syllables ( Jiménez-Fernández et al., 2015), resulting 
in problems to apply the rules of accentuation and punctuation. Accord-
ing to Toffalini et al. (2017), the high rate of children with spelling disor-
der in transparent languages could be due to the specific characteristics 
of such languages, in which reading errors tend to be eliminated at a cer-
tain age, but difficulties in the correct writing of words persist, especially 
when under stress or when specific arbitrary features of spelling must be 
added. In transparent languages, the difficulty arguably lies in construct-
ing an orthographic lexicon and, therefore, in gaining automatic access 
to orthographic selection and production, varying significantly depend-
ing on the orthographic system of each language (Habib, 2021).

All the programs, except Jellys and GraphoGame, include tasks 
focused on orthographic recognition through the lexical pathway. Dytec-
tiveU uses the strategy of recognizing and self-correcting typical errors 
in the writing of children with DD, awareness of which improves reading 
performance and spelling (Rello, 2018).

We found no activities involving the construction of the orthographic 
lexicon for retrieval in writing tasks, addressing the order of the string of 
letters that make up words and their specific arbitrary spelling rules. The 
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strategies that have been shown to be most effective in this sense incorpo-
rate handwriting for repetition and self-correction (Williams et al., 2017), 
as well as retention of letter order in visual memory, using games such 
as “Photographic Leprechaun” and the “Proofreaders’ Trick” (Berninger 
et al., 2013), that could be incorporated into PGVs by digitizing handwrit-
ing. Additionally, the explicit instruction in using the computer keyboard, 
as well as the use of spell checkers, may be considered for interventions 
in DD, not only from a rehabilitative perspective (the effectiveness of 
which is yet to be evidenced) or a compensatory perspective, but as 
part of the technological and academic competence demanded today by 
society and education (Berninger et al., 2019).

As well as phonological difficulties, the double deficit theory (Wolf 
& Bowers, 2000), includes the deficit in RAN as an independent core 
factor of phonological awareness. RAN is a measure of the speed with 
which we can identify and name objects, colors, numbers, and letters. In 
transparent orthographies, the negative impacts of the factors underlying 
early deficit in PA and RAN emerge when reading fluency and orthogra-
phy become important, despite appropriate instruction and acquisition 
in first grade (Ergül et al., 2023). Recent studies have found its neuro-
logical correlate, associating it with structural white matter anomalies in 
the left arcuate fasciculus, which is part of the dorsal pathway (Vander 
Stappen et al., 2020). These abnormalities disrupt connectivity with fron-
totemporal regions involved in articulation, speech fluency and verbal 
working memory (Mohammad et al., 2022).

According to Norton & Wolf (2012), the main reason RAN predicts 
subsequent reading skills is because it measures the ability to automate 
access to individual linguistic and perceptual components, as well as 
the connections between them, in serial visual tasks. In regular writing 
systems, dyslexia is less closely related to decoding accuracy than read-
ing speed is (Padeliadu et al., 2021). Consequently, RAN measures have 
greater discriminatory power in these languages and at earlier stages of 
development (Luque et al., 2013). Vander Stappen and Reybroeck (2018) 
report that RAN-objects training improves reading speed, while PA 
training enhances orthographic representations. Georgiou et al. (2016) 
and Papadopoulos et al. (2016) found that RAN is related to fluency 
when reading aloud, but not to fluency in silent reading, supporting the 
hypothesis of a relationship between RAN and articulation. Only UBind-
ing includes tasks for RAN and MAS (López-Olóriz, 4-5-2023).
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Conclusions

The overall objective of this study was to provide an update on the 
hypotheses to explain DD and to examine the rehabilitation oriented 
PGVs available in Spain, supported or not by scientific evidence, from 
four levels of intervention. Our study reviews the current research on the 
explanatory hypotheses and examines the efficacy of the most scientifi-
cally supported interventions, looking at whether they are addressed in 
the activities contained in the PGVs analyzed.

With respect to the first specific objective, and in light of our literature 
review, none of the PGVs brings together all the key components of an 
intervention in DD, although the most prominent ones are present in 
them all. It is worth noting that that there are promising elements of DD 
intervention that are, as yet insufficiently addressed by the PGVs, such 
as the motor and articulation aspects (Papadopoulos et al., 2016; Liu and 
Georgiou, 2017; Berninger et al., 2019; Yang et al., 2022) and auditory 
processing (Bonacina et al., 2015; Habib, 2021). Considering these ele-
ments could help develop more comprehensive interventions in DD.

Regarding the second specific objective, we provide clinical and edu-
cational professionals with an updated grounding in the neurocognitive 
and psycholinguistic elements related to DD. This information is hoped 
to contribute to informed decision making on the use of technological 
tools in the rehabilitation of DD. It is important for the various types 
of professionals involved in DD to consider the various explanatory 
hypotheses and their possible complementarity, considering the poten-
tial existence of DD subtypes (Habib, 2021; Lorusso and Toraldo, 2023) 
and under the adoption of a multiple deficit approach (Pennington et 
al., 2012). For example, it is worth bearing in mind that, although pho-
nological awareness and decoding processes are crucial to interventions 
for DD, approximately 25% of cases fail to respond to such interventions 
(Seiler et al., 2019). In this sense, each individual with DD may present 
a unique profile of strengths and weaknesses that may require different 
targets and methods of intervention.

In general terms, methodological weaknesses have been detected in 
studies examining PGVs, such as limited sample sizes or the lack of a 
control group (Ostiz-Blanco et al., 2021). In addition, isolating the effects 
of these programs from those of schooling and the practice effect of 
PGVs tasks can be complex (Łuniewska et al., 2018). In the case of PGVs 
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in Spanish, there remains scant empirical evidence. Moreover, it would 
be desirable for PGVs to include a technical manual in which the neuro-
logical and/or cognitive explanatory hypotheses they are based on, the 
population they have been applied in, and the results of such application 
are made explicit, as is done with any assessment test or intervention 
program. While the play-based or gamified environment created by PGVs 
can create a psychologically stimulating environment for persistence and 
self-improvement (Dymora & Niemiec, 2019), evidence of the efficacy 
of the interventions collected by means of rigorous and realistic trials is 
needed before recommending their implementation in educational set-
tings or specialized centers (Snowling & Hulme, 2011). They should also 
include a detailed catalog of their activities and, within the framework of 
rehabilitation, the purpose for which they are designed.
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Abstract
The present article seeks to describe the educational implications of the use 

of digital technology in young people. To this end, a narrative review was per-
formed through an advanced search of 140 articles with high scientific impact. 
The search was performed between 2000 and 2023, selecting articles that anal-
ysed eSports in young people between the ages of 6 and 21. The term eSports 
was conceptualised and its relationship with aggressiveness, gender and psy-
chological outcomes was analysed. The potential of the use and application 
of technology in the educational setting was also considered. With regards to 
aggression in video games, young people with high levels of aggression were 
found to be attracted to violence in videogames. The correlation between video-
games and aggression may be explained by underlying variables. With regards 
to gender, fewer females were recruited and males reported longer weekly play-
ing times. This gender gap is present in factors such as experience, performance 
and gaming skills. With regards to psychological consequences, playing video-
games was associated with higher levels of intrapersonal skills, greater stress 
control and poorer interpersonal skills. Lastly, the educational implications of 
playing videogames are analysed in young people. Positive aspects emerged 
such as greater meaningful learning or higher frustration tolerance. Next, nega-
tive aspects were examined, since a potential negative implication of exposure 
to violent content is alcohol consumption or aggression. In consideration of that 
proposed in the present study, more experimental, longitudinal and correlational 
studies are needed to clarify the behaviours and consequences of young players 
regarding the use of videogames. This would allow the educational implications 
of digital technology to be more precisely defined.

Keywords: videogames, e-sports, education, gamification, aggressiveness, 
gender, psychological characteristics,

Resumen
El presente artículo busca describir las implicaciones educativas de la tec-

nología digital y su consumo en los jóvenes. Para ello, se realizó una revisión 
narrativa a través de una búsqueda avanzada con 140 artículos de alto prestigio 
científico entre el periodo del 2000 - 2023, seleccionando aquellos artículos 
que analizaban los eSports en jóvenes con edades comprendidas entre 6 y 21 
años. Se procede a conceptualizar el término eSports y analizar su relación con 
la agresividad, el género, las consecuencias psicológicas y las posibilidades 
derivadas de su uso y aplicación en el entorno de la educación. Respecto a la 
agresividad en los videojuegos, detectamos que los jóvenes con niveles altos de 
agresión pueden ser atraídos por la violencia de los videojuegos y que la cor-
relación entre el videojuego y la agresividad puede ser causada por variables 
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subyacentes. En lo referido al género, la presencia femenina es baja y los hom-
bres juegan semanalmente durante más tiempo. Esta brecha de género está 
presente en factores como la experiencia, el rendimiento y las habilidades de 
juego. En relación con las consecuencias psicológicas del uso de videojuegos 
destacamos que el uso de estos está asociado con mayor nivel de habilidades 
intrapersonales, mayor control del estrés y una baja habilidad interperson-
al. En último lugar, se analizan las implicaciones educativas que el uso de 
videojuegos genera en los jóvenes, desatacando aspectos positivos como el 
aumento del aprendizaje significativo o la tolerancia a la frustración, y tam-
bién analizando sus aspectos negativos, ya que a través del contenido violento 
se puede generar un afecto negativo propiciando la aparición del consumo 
de alcohol o agresividad. Considerando lo propuesto, es necesario aumentar 
los estudios experimentales, longitudinales y correlacionales para aclarar los 
comportamientos y consecuencias de los jóvenes jugadores respecto al uso de 
videojuegos, lo que permitirá delimitar con mayor precisión las implicaciones 
educativas de la tecnología digital.

Palabras clave: videojuegos, e-sports, educación, gamificación, agresividad, 
género y características psicológicas.

Introduction

New technology use and digital consumption has increased exponen-
tially over the past decade. This reality has contributed new forms of 
leisure and alternative entertainment to society. Of these, eSports takes 
on particular relevance.

Esports, also referred to as eSport, e-sport and electronic sports, 
amongst others, is defined as “sporting activities in which individuals 
develop and train mental or physical capacities for the use of information 
and communication technologies” (Wagner 2006). Likewise, at the same 
time, another type of non-competitive videogames exist such as serious 
games (López, 2016), which are videogames or applications with a thera-
peutic basis or educational purpose. It is necessary to differentiate this 
purpose at the time of extracting educational implications from research 
findings pertaining to electronic sports and videogames.

In consideration of that discussed above, the present work focuses 
on the educational implications of new technology and digital consump-
tion at both a curricular and extracurricular level in young people. Issues 
related with gender, aggression and psychological consequences are 
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addressed, in addition to the potential of technology use and application 
in the educational setting.

Methodology

A narrative review was conducted that analysed research indexed in 
the repositories and databases Web of Knowledge, Scopus, Pubmed, 
Google Scholar, ResearchGate and Sportdiscus. Criteria used to guide 
the document search and analysis required included articles to have 
been published between 2000 and 2023, on samples of participants 
aged between six and 21 years, and be available in English or Span-
ish. In addition, the search employed the descriptors “eSport”, “video-
game”, “exergames”, “gender”, “aggression” “violence”, “serious games” 
and “psychology”. Overall, a total of 140 research studies were selected 
that met the aims of the present narrative review from the 455 arti-
cles gathered for initial analysis. A total of 315 research studies were 
excluded due to the fact that the methodology employed did not match 
the aim outlined by the narrative review, eSport use was not related to 
the review study design and the age of participants was not within the 
pre-determined range.

Education and e-sports

This section explores the potential offered by videogames in the educa-
tional setting. Different educational methodologies used in this setting 
are compared, including serious games, gamification and game-based 
learning (GBL), augmented reality, multisensory spaces and exer-
games, highlighting the most notable characteristics and differences. 
Social distancing imposed by the COVID-19 pandemic revealed the 
presence of academic barriers and their negative influence on mental 
health in students. As argued by Fontana (2020), mental health can 
strongly influence academic performance, with it being imperative 
to approach the transition to online learning in an appropriate way. 
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As stated by Prieto et al. (2022) “gamification is being approached 
academically from two perspectives: as a methodology targeting stu-
dent motivation towards their competency-based learning and as  
a way of strengthening academic performance in different knowledge 
areas”.

Videogames and digital recreational methodologies in higher 
education

Inclusion of videogames as an educational tool has given rise to a new 
field of study that connects with digital generations. Serious games, con-
ceived by Michael and Chen (2006, cited by López, 2016), seek to create 
learning environments through videogames, exploring real problems. 
Exergames, for example, promote physical activity through engagement 
with the game. These games can improve motor skills and understand-
ing of movement principles. Further, gamification, according to Kapp 
(2014), uses elements of gaming to train abilities and, combined with 
methodologies such as game-based learning (GBL) and serious games, 
strives to involve students in more immersive educational experiences. 
Nonetheless, GBL tends to be more challenging to implement, requir-
ing additional resources such as augmented reality and collaborative 
working with mobile tools. The convergence of methodologies imple-
mented in higher education strives to achieve specific educational goals 
more effectively. In this section, the educational implementation of vid-
eogames in higher education is examined, reflecting on educational vid-
eogame use and their relationship with academic performance, learning 
and psychological variables.

With regards to academic performance, a study conducted by Smith 
and Chan (2017) used previous, current and follow-up exam grades in 
order to quantify student performance through the videogame Space 
Race. The videogame was well-received with at least 82% of students 
who played it, recommending it to others. Crucially, those selected to 
play the game performed better than those who were not selected to play 
it on the course exam. Along similar lines, Pesek et al. (2020) employed 
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elements of gamification and the online platform Troubadour, which is 
an open source personalised and adaptive platform for auditory training, 
in order to support music theory classes with automated exercises relat-
ed with the theory behind music. In this study, the experimental group 
showed improved learning and academic performance.

With regards to learning, a study conducted by Chang et al. (2015) 
examined the effect of a group videogame called “Multiple-Choice Prac-
tice Island” on frustration tolerance and learning through cognitive styles 
and previous abilities. Findings indicate that low ability students showed 
more significant improvements, leading them to demonstrate greater tol-
erance to frustration. Cózar and Sáez-López (2016) examined the impact 
of game-based learning (GBL) via “MinecraftEdu” and found a signifi-
cant increase in student motivation. Romero and Kalmpourtzis (2020) 
investigated a game-based learning module, highlighting improvements 
in online learning through a games-based design. Learning platforms 
such as “OneUp” (Dicheva et al., 2018) are essential to gamification 
and game-based learning (GBL). Educational exergames (Juca, 2018a) 
combine videogame elements with recognisable cognitive activities, 
promoting enjoyable physical activity. Kazimoglu (2020) propose using 
innovative methods, such as serious games, in order to improve motiva-
tion and learning in computer programming. Fontana (2020) employed 
the serious game, “ChemDraw”, in order to improve organic chemistry 
abilities. McEnroe-Petitte and Farris (2020) demonstrated that differ-
ent types of games promoted deeper learning in nursing students. Tan 
(2018) and Smith and Chan (2017) employed videogames as a means to 
improving learning, whilst Verkuyl (2017) emphasised the value of simu-
lations for ensuring safe practice. Chittaro and Sioni (2015) observed 
that serious games were capable of improving risk perceptions and emo-
tional response. Finally, Simons et al. (2020) discovered that the game 
“Civilization” provoked improved problem solving and management 
abilities.

With regards to findings pertaining to psychological variables follow-
ing the application of videogame experiences, according to Prieto (2022):

“In the topic area of educational gamification, scientific contribution 
is needed in relation to working with a number of lesser studied 
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psychological variables such as attitude, commitment, stress, anxiety 
and performance in gamified teaching proposals” (p.203)

In a study conducted by Tan (2018), students expressed a degree of 
interest, emotion and trust in their gamification experience, whilst the 
majority also reported greater competence and mastery after playing a 
game. In contrast, a study conducted by Jayalath and Esichaikul (2020) 
took a blended eLearning approach as a means of instilling the gaming 
dynamics, mechanics and components suitable for gamifying a blended 
electronic learning course. This study suggests that the incorporation of 
gaming components may provide learning opportunities to motivate and 
involve students. In another approach, in a study conducted by Soltani 
et al. (2020), participants practiced different swimming techniques 
(crawl, back, front and butterfly) in an exergame called “Michael Phelps: 
Push the Limit” using Microsoft Xbox and Kinect. The main finding of 
this study was that there was no plausibility to the conclusion that the 
novelty or competition type (competing against a computer or against 
peers) affected enjoyment levels. Finally, a study conducted by Roure 
et al. (2020) used a cycling exergame called “Greedy Rabbit” in order to 
identify the impact of exergaming on physical activity in 60 pre-graduate 
students. In this study, the experimental group scored more highly on all 
physical activity measures and on two situational dimensions of interest 
(instantaneous enjoyment and demand for attention). The study dem-
onstrated that a cycling exergame may be a good option for improving 
physical activity outcomes related to players and their situational inter-
est. In conclusion, the aforementioned studies within the higher educa-
tion setting reveal the benefits of videogames regarding competence, 
motivation and physical health.

Educational implications

In the following sections, a discussion is provided on the influence of 
diverse variables in the context of videogames and/or e-sports.

Aggression
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Three basic viewpoints exist that explain the potential relationships 
between exposure to violence in videogames and serious aggressive 
behaviour. The first is based on learning from the causal influence of sub-
sequent serious aggression. The second suggests that individuals with 
high levels of aggression are, essentially, attracted to violence in video-
games. Finally, the third viewpoint implies that any correlation between 
videogames and aggression is caused by underlying variables. Next, vari-
ous studies are presented that are representative of two of these three 
aforementioned perspectives (Ferguson, 2011).

Causal influence of exposure to videogames on subsequent  
serious aggression

Variation in findings regarding aggression may be explained, in part, 
by differences in videogames, with aggression mainly emerging in rela-
tion to games with aggressive content, considering the small amount 
of variance in aggression that is explained by playing time (Colwell & 
Payne, 2000). Playing at imaginary aggression represents a primer exer-
cise that increases access to aggressive thoughts, increasing the possibil-
ity of engaging in subsequent violent behaviour (Krahé & Möller, 2004). 
An adolescent player who identifies with a violent and stronger char-
acter during game playing may lead to them engaging in more aggres-
sive behaviour in the real world. This study used three realistic violence 
games (America’s Army - U.S. Army, Killzone - Sony Computer Entertain-
ment Europe, and Max Payne - Rock Star Games), three violent fantasy 
games (Doom 3 - id Software, Quake - id Software and Metroid Prime -  
Nintendo), three realistic non-violent games (Pro Evolution Soccer - 
Konami, The Sims 2 - EA Games and Tony Hawk’s Underground - Activi-
sion) and three non-violent fantasy games (Mario Kart - Nintendo, Mario 
Sunshine - Nintendo and Final Fantasy - Square Enix) (Konjin et al., 
2007). Nonetheless, excitement caused by the game did not significant-
ly differ between aggressive videogames (Violent Video Games, VVG) 
(Mortal Kombat: Deadly Alliance - PlayStation 2) and any other type of 
videogame (Hard Hitter Tennis - PlayStation 2). Excitement, thoughts 
and feelings after playing VVG may give rise to processes that encourage 
aggression lasting for longer than four to nine minutes, which is enough 
time to end up in a situation perceived as provocation, hostile feelings 
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and aggressive thoughts (Barlett et al., 2009). Length of exposure to VVG 
(for example, Call of Duty and Mortal Kombat) demands greater under-
standing of the long-term relationship of VVG with aggression, competi-
tiveness (Chen et al., 2022a), speed of action and violent content (Chen et 
al., 2022b). These aspects may underly the potential association between 
VVG and increased aggression in the long term (Willoughby et al., 2012; 
Adachi & Willoughby, 2013). Average mass media consumption has risen 
to 7.4 hours a day in consideration of the greater and more varied offer 
currently available through portable devices, pointing to an association 
between exposure to violence and increased aggressive physical behav-
iour (Coker et al., 2015; Gentile et al., 2014). Controller type and screen 
size appear to confirm that technological characteristics of videogames 
affect aggression level (chosen videogame, The House of the Dead 2) 
(Kim & Sundar, 2013). The serious behavioural consequences of carrying 
arms are associated with violent games (Ybarra et al., 2014). In addition, 
glorification of risk through antisocial characters may bring about altera-
tions in the self-perception of personal singularities, attitudes and values, 
with consequences including alcohol or tobacco consumption, aggres-
sion, delinquency and risky sexual behaviour (participants reported that 
32.4% had played Spiderman II, 12.3% Manhunt and 57.9% Grand Theft 
Auto III) (Hull et al., 2014).

Adopting diverse mentalities through behaviour simulation can affect 
the behaviour of players in real life (Mass Effect 2) (Ellithorpe, 2015). 
Playing time had an influence on aggression in a sample after playing 
competitive videogames (action videogames such as Grand Theft Auto, 
God of War, combat games such as Mortal Kombat, and competitive 
games such as FIFA Soccer and Gran Turismo) (Adachi & Willoughby, 
2016), whilst the empathy and morality of videogame characters (Mortal 
Kombat 3) can influence player aggression (Gao et al., 2017)]. All of these 
elements of debate must be reconsidered, demanding greater precision 
when using the term “VVG” (the present study found it to be used to 
refer to both a violent videogame, Tomb Raider 2013, and a non-violent 
videogame, FIFA) (Ferguson et al., 2016). Nonetheless, exposure to vio-
lent media is comparable to the risk of exposure to violence in the real 
world. Such exposure through the mass media occurs at a large enough 
scale for violence through such means to be considered a threat to pub-
lic health, leading to an increase in certain behaviours such as interest 
in real firearms and shooting firearms (found in a study using three 
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versions of the videogame Minecraft – Microsoft Corporation, a violent 
version including guns, another violent version using swords and a non-
violent version) (Chang & Bushman, 2019).

Variables underlying the correlation between videogames  
and aggression

Research on risk factors influencing aggressive behaviour must consider 
the interaction between genetic and social risk, with multivariate analysis 
most commonly using molecular genetics techniques (Ferguson et al., 
2009). Prevention of aggressive behaviours may be observed through the 
lens of peers, family, society, substance abuse and depressive disorders 
(Ferguson & Meehan, 2010). In order for interventions to be effective, 
planning must consider the risk factor of sensation searching, following 
confirmation that VVG use has a long-term effect on aggressive behav-
iour in the form of physical aggression (Möller & Krahé, 2009). Strate-
gies are needed to inform players (47% of participants report having 
played violent games such as Dead or Alive, Def Jam, Doom, Driver, 
Mortal Kombat, Grand Theft Auto, Resident Evil and Prince of Persia) and 
their families about the negative impact of excessive VVG use (Ybarra 
et al., 2022) and promote engagement with prosocial videogames, mak-
ing them more attractive and accessible (Allahverdipour et al., 2010). 
Issues pertaining to individuals, families and aggressive behaviour must 
be studied, specifically, whilst, at the same time, implementing interven-
tions targeted towards these aspects (Kim et al., 2017; Ruiz-Fernández et 
al., 2021). It is also important to consider the influence of social context 
on the effects of VVG (Verheijen et al., 2018; She et al., 2022). Interven-
tions using electronic games to target mental health may provide effec-
tive strategies for reducing associated risk. In the case of “Adventures 
aboard the S.S. GRIN”, knowledge increased regarding social, sentimen-
tal and behavioural skills (Sanchez et al., 2017). From the perspective 
of the family setting, it is important to identify habits and exposure in 
relation to digital media with regards to violent content, informing fami-
lies and directing them towards strategies that limit and monitor use 
(Al-Ali et al., 2018). Despite revealing relationships between playing VVG 
and engagement in higher levels of aggressive behaviour, there is little 
evidence that this becomes externalised in the long term. Nonetheless, 
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existing research urges that potential outcomes pertaining to VVG use 
(for example, Grand Theft Auto, Assassin’s Creed and Halo) (Coyne et al., 
2018) are kept in mind.

Normative values for society point to a mediating effect regarding 
exposure to violence through VVG. The family context regulates the first 
stage of the mediation process. In a good family context, exposure to 
VVG exhibits a simple direct effect on aggression, whilst, in an unfavour-
able family context, alongside these direct effects, indirect effects emerge 
that are mediated by the effect of normative beliefs on aggression (Shao 
& Wang, 2019). In the same way, moral disconnect acts as a significant 
mediator of the positive relationship between exposure to violence in 
games (for example, Call of Duty: WWII) and subsequent aggression, 
with effects being greater in adolescents (Teng et al., 2019). It should be 
added that interventions target rage and hostility as relational factors of 
VVG and aggressive behaviours (Yao et al., 2019), negative affect (poten-
tially to a greater extent by engaging in virtual reality games (Ferguson 
et al., 2022)) and shyness (using Player Unknown’s Battle Grounds as a 
violent game and The Sims as a non-violent game) (Tian et al., 2020). 
When targeting mental health, research supports the potential of self-
instructive games, such as RegnaTales, which was found to be effective at 
reducing rage issues, in both a clinical and non-clinical population (Ong 
et al., 2019), and, RAGE-Control, which appeared to bring about improve-
ments in abilities learned in therapeutic settings and in behavioural and 
physiological changes related with rage (Ducharme et al., 2021).

At the same time, cyberaggression involves accepting and tolerating 
cyberaggression. Normative beliefs mediate the relationship between 
players’ age and general cyberaggression, and between players’ age 
and cyberaggression. Given that normative beliefs are modifiable and 
dynamic, cyberaggression can be reduced, with future studies elucidat-
ing the specific factors that can transform these beliefs being needed 
(Hilvert-Bruce & Neill, 2020). Numerous early adolescents play online 
videogames that target adults, whether characterised by medium risk 
(for example, Fortnite and Terraria) or high risk (for example, Call of 
Duty, Grand Theft Auto and Fallout), making these individuals the most 
at risk of presenting with mental wellbeing issues, due to, for example, 
decreased sleeping hours leading to a lack of attention, memory, deci-
sion making, reaction time and creativity. All of these factors are related 
to school performance (Charmaraman et al., 2020). Reduced exposure 
to VVG, rage, moral detachment and cognitive impulsiveness, demands 
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interventions with programs addressing conscience, self-control and 
relaxation techniques, helping to manage rage, moral connection and 
cognitive impulse control in order to decrease aggressive behaviour 
(Zhao et al., 2021). Toxicity appears to be promoted by individual sin-
gularities such as younger ages, male sex, sensation seeking and emo-
tional reactivity, whilst empathy and motivation for socialisation emerge 
as protective factors (Lemercier-Dugarin et al., 2021). To this, the effect 
of parental authority must be added (Hou et al., 2022). This has a posi-
tive influence in the case of authoritarian parents, who stand out from 
the permissiveness shown by others and the negative influence this has 
when it comes to using communication technology (for example, vid-
eogames such as Grand Theft Auto III and Manhunt) (Cote et al., 2021). 
Further, biopsychosocial variables have potent interactive effects in rela-
tion to aggressive behaviour (López-Fernández et al., 2021). The impact 
of unfavourable settings on the effects of VVG must be considered in 
light of a multicultural context, opening debate around potential factors 
such as psychiatric background and aggression (Addo et al., 2021).

Gender

Differences exist within esports as a function of gender. According to 
Lucas & Sherry (2004), Jenson & de Castell (2011), Hayday & Collison 
(2020) and Kim & Lim (2021) female involvement in esports is low. 
Female participation ranges between 10% (Banyai et al., 2019a) and 20%, 
approximately (Griffiths et al. 2003; Crawford & Gosling, 2005; Király 
et al. 2015; Shen et al. 2016; Hayday & Collison, 2020). Gaming fre-
quency also differs as a function of sex. Males tend to play weekly, for 
longer overall and accumulated time, whilst females, in exchange, play 
sporadically (Terlecky et al., 2011). The main motivations for gaming in 
males are social influence, pleasure of gaming (Jang & Byon, 2021), suc-
cess and capacity for manipulation. In contrast, women play videogames 
due to factors related with socialisation (Eagly & Karau, 2002; Kidder, 
2002; Crawford & Gosling, 2005; Yee, 2006; Williams et al., 2019; Ricoy & 
Ameneiros, 2016). In addition, males tend to prefer esports related with 
sports, whilst female preferences tend to vary to a greater extent (Ter-
lecky et al., 2011; Crawford & Gosling, 2005).
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Gender stereotypes condition the presence of sexism in esports. Gen-
der differences emerge in factors such as experience, performance and 
gaming ability, in accordance with (Shen et al., 2016; Choe et al., 2019). 
Vermeulen et al. (2014) reported that the gaming ability of females was 
influenced by masculinity and gender bias. These elements act to decrease 
success (Parshakov et al., 2018) and gaming abilities in females (Terlecky 
et al., 2011), whilst also increasing the gaming ability of male opponents, 
leading to, at the same time, the undervaluing of females (Vermeulen et 
al., 2014; Ruvalcaba et al., 2018; McLean & Griffiths, 2019). Consequently, 
performance (Griffiths et al., 2003; Yee, 2006; Choe et al., 2019; Hayday 
& Collison, 2020; Shaw, 2021) and behaviour may be affected in females 
(Vermeulen et al., 2014; McLean & Griffiths, 2019; Yee, 2006; Kim & Lim, 
2021), with this effect being more pronounced within females who value 
“streaming” (Ruvalcaba et al, 2018). Females do not have role models to 
look up to in esports (Ruvalcaba et al., 2018; McLean & Griffiths, 2019; 
Choe et al., 2019; Hayday & Collison, 2020). Given that female charac-
ters are often marginalised and sexualised in order to lay the way for 
male leads, electronic sports has turned into an environment in which 
male characters are more revered than females, conditioning female par-
ticipation and propagating sexist attitudes towards females (Kruthika, 
2020). Female avatars are often represented through a sexualised body 
(Kruthika, 2020). Anonymity not only allows, but, also, emboldens toxic 
behaviour which drives to the propagation of negative behaviours, fore-
grounding of dominant male cultures and gender inequality (Hayday & 
Collison, 2020). Further, gender stereotypes are present regardless of 
the platform used or the type of game played (Wasserman & Rittenour, 
2019), with their being little variability in the games promoted towards 
females (Tang et al., 2021). Males support to combat this problem is non-
existent (Choe et al., 2019; McLean & Griffiths, 2019).

Culturally, esports have been dominated by men, with this having 
a negative impact on the participation and visibility of females in this 
ambit. The existing gender gap is not due to the lack of interest or inabil-
ity of women, but is, instead, the result of hegemonic masculinity in 
esports, defence of videogaming as a masculine space through defensive 
hyper-masculinised behaviour, and sexism. Nonetheless, these aforemen-
tioned aspects are decreasing with the increase in female participation, 
especially through esports played on mobile devices (Hayday & Collison, 
2020; Peng, 2021; Rogstad, 2022).
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Cognitive psychology

From a cognitive psychology standpoint, Bonny & Castaneda (2017) 
argued that numerical processing is directly related with the use of 
MOBA videogames, whilst Kokkinakis et al. (2017) demonstrated that 
fluid intelligence is correlated with videogame use. Along the same lines, 
Benoit et al., (2020) revealed that visual-spatial working memory (Spatial 
Span) in professional gamers was higher than in recreational gamers, 
with the former also exhibiting better working memory than other pro-
fessional baseball players (Kang et al., 2020). Likewise, a study conduct-
ed by Pardina-Torner et al. (2019) revealed that processing speed was 
quicker in gamers than in individuals who did not play videogames. This 
was despite the fact that Matsui et al. (2020) reported that gamers who 
talked and did live retransmissions did not perform as well, given that 
they were performing two cognitive activities at the same time. Cogni-
tive performance has also been examined by Gorrindo et al. (2022) and 
Tartar et al. (2019), who both found inositol containing supplements to 
be effective at improving accuracy, decision making and reaction time 
when playing. In a study published by Pishchik et al. (2019), differences 
were examined between students as a function of whether or not they 
played videogames, revealing that students who played for more than 
four hours a day (denominated hardcore gamers) exhibited lower levels 
of logical and critical thinking than the rest of the sample. This concurs 
with the finding that playing sedentary electronic games is related with 
greater interpersonal skills and better management of stress and emo-
tions (Hinkley et al., 2017). Nonetheless, this same study also confirmed 
that continuous internet use was related with poorer interpersonal skills 
and better stress management, revealing that psychosocial wellbeing in 
surveyed children was largely dependent upon the type of electronic 
media they used.

The aforementioned finding regarding interpersonal skills may be 
explained in light of findings reported by other similar studies, given that 
they reveal that professional eSports gamers report engaging in eSports 
due to the strong sense of belonging they feel in the videogame set-
ting (Martonkik, 2015). In accordance with this, Trepte et al. (2021) also 
highlight the way in which online games create social ties offline. For 
this reason, it can be stated that, occasionally, a subculture emerges that 
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is characterised by the same likes and preferences in relation to other 
gamers.

Nevertheless, despite belonging to a team, positive outcomes and 
behaviours are not always found in the community of eSports players. 
In this sense, aspects such as ego and self-preservation tendency have 
been analysed, being summarised through use of the phrase “we won” 
or “they lost” (Downs, & Sundar, 2011). In the same way, Alvino de Mes-
quita & Becker (2018) stated that specific toxic behaviours, measured as 
a function of conversation patterns between team members, negatively 
affected performance, sometimes leading to a toxic scenario overall. In 
contrast, teams that exhibit non-toxic behaviour tend to produce better 
performance output, given that they tend to be more positive, focusing 
on gaming and socialisation tactics. This study topic is at the heart of 
research into the psychology of eSports is defined as POG (problematic 
online gaming) and covers psychiatric symptoms (depression, anxiety) 
and specific gaming motives (escape, achievement). An example of such 
research is found in a study conducted by Kiraly et al. (2015), which 
revealed psychological distress to be positively related with gaming as 
a means of escape and negatively related with competitive gaming. This 
study also revealed a stronger association between gaming as a means of 
escape and use of problematic online games. In agreement with that dis-
cussed above, Bányai et al. (2019a) found a direct positive effect between 
psychological distress and gaming disorders, with this association com-
ing through escapism (in other words, excessive gaming to avoid real 
world problems). For this reason, there is growing interest to know more 
about gamers’ personalities as a function of the characteristics of the 
game being played (Pérez-Rubio et al., 2017) and to identify motives 
for gaming in order to strive for alternatives to satisfy them in gamers 
who are addicted to videogames (Steadman, 2019). There is also grow-
ing interest into striving to avoid the potential issues that may arise from 
inappropriate videogame use. With regards to personality, lower levels 
of extroversion and friendliness have been found in gamers belonging 
to higher divisions in LOL than in other gamers belonging to less presti-
gious divisions (Matuszewski et al., 2020).

Despite that discussed above, some reviewed studies outline that 
eSports players are not obsessive gamers and that videogame use is not 
necessarily harmful. Indeed, some studies reveal sufficient satisfaction 
of basic psychological needs (García Lanzo, 2018; Hulaj et al., 2020) and 
highlight the variety on offer thanks to the phenomenon of eSports.
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Discussion

Videogames presented in the educational setting within the context of 
learning place students in an enjoyable context guided by various rules, 
mechanics and dynamics, which force them to study and learn together 
with their other classmates. The aim of videogame use in education con-
sists of striving to move forwards towards learning that is not considered 
as linear but, instead, as contextual, given that students who move in 
these worlds or fun settings find themselves on a dynamic continuum, 
reaching agreements, sharing values and engaging in social acts.

After performing the present review, evidence suggests that popular 
discourse on the harmful effects of videogames should be attenuated in 
light of the potential positive consequences of videogames with regards 
to the teaching-learning process. Nonetheless, the variety of videogames 
available and their potential use for education are diverse and highly 
complex. In order to include them in the educational setting as an educa-
tional tool, it is important to consider the way in which videogames will 
be employed and what is hoped to be achieved with them. Rodríguez 
Martín et al. (2022) classified types of videogames with the aim of iden-
tifying whether certain types of games significantly differed from others 
with regards to their relationship with issues pertaining to the educa-
tional setting, such as academic performance. This study divided edu-
cational videogames into photorealistic immersive action videogames, 
competitive videogames, anime-based videogames, real-time strategy 
videogames and general entertainment videogames.

Whether content is presented through a physical boardgame or 
through a digitalised approach, the teacher’s aim is to find the optimal 
way of improving the teaching and learning process. On the one hand, 
gamification is often reduced to a simple points-based system with little 
connection made with the activities being gamified. In this approach, a 
poorly designed interface makes users feel lost, confused or frustrated, 
impeding their effective use. On the other hand, serious games and, 
above all, exergames, should be played actively, which may limit the user 
population given that some individuals lack experience with videogames 
or don’t have access to the hardware needed to play them. This being 
said, the majority of studies report benefits that are psychological and 
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physical in nature, as demonstrated in a review performed by Suelves 
et al. (2022).

Further, as future lines of research, the effect of VJV on aggressive and 
violent behaviour continues to be an important topic of interest (Coyne 
et al., 2018; Ferguson et al., 2022; Shao & Wang, 2019; Yao et al., 2019; 
Ybarra et al., 2022), alongside impulsivity (Ortiz & Velastegui (2023), 
understood as the execution of unplanned actions with negative reper-
cussions. In this sense, two standpoints are presented in the literature. 
The first promotes examination of the different variables and factors that 
influence the emergence of aggressive behaviours, including the pro-
posed use of videogames to prevent such behaviour. The second stand-
point urges the need to reconsider the relationship between VJV and 
aggression, given the lack of empirical evidence to support the impact of 
the former on the latter.

Holtz and Appel (2011) argue for the need to conduct further experi-
mental, longitudinal and correlational research in order to clarify relation-
ships and define the risk and protective factors that must be considered. 
Such research must come from, not only, self-report data but, also, behav-
ioural observation from other involved agents such as family, friends and 
teachers.

Effects of digital media reveal the power to significantly alter interper-
sonal behaviour in both a positive and negative way, knowledge of long-
term effects may serve as an aid to politicians and the public when it 
comes to decision making regarding the type of society they want to see 
and the way in which they can help it come to fruition (Prot et al., 2014). 
Digital literacy is essential for reducing the types of risk behaviours that 
predict the propagation of cyberbullying and victimisation (Chang et al., 
2015; Richard et al., 2021). In this sense, anti-intimidation programs such 
as KiVa emerge that are capable of reducing bullying and victimisation 
at early ages. Thus, schools play a leading role when it comes to making 
a meaningful contribution to the shared aim of teachers, specifically, to 
educate healthy students (Kärnä et al., 2011). The learning capacity of 
students is related with the type of videogame selected, with choices 
ideally being performed as a function of educational level. In this sense, 
non-violent videogames that encourage engagement in social interac-
tions are preferred by students with a higher educational status, whilst 
VVG tend to be chosen more by students with a lower educational status 
(Bijvank et al., 2012). Alongside this perspective, evolutionary research 
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must also be considered. This improves outcomes by distancing itself 
from a simple educational approach to resolving conflict and moving 
towards a model in which individual differences in given scenarios and 
student motivational response are considered (Ingram et al., 2012).

In contrast to the perspectives discussed above, Ferguson (Ferguson, 
2011; Ferguson et al., 2013), alongside other authors, urges caution and 
moderation in relation to the conclusions made by research conducted 
on VVG and current trends towards youth violence so as not to misin-
form the public. In accordance with this approach, speculation about the 
potential impact of VVG on personal wellbeing suggests that it is not as 
harmful as has previously been suggested and that prior warnings are 
exaggerated, instead, suggesting that fictitious media has a very limited 
impact on wellbeing (Ferguson & Wang, 2021).

In line with the gender perspective taken by Rogstad (2022), literature 
reviewed in the present article highlights that the environment inherent 
to esports is strongly male-oriented, mainly due to in-game masculinised 
behaviours, forms of communication and male avatars created to play, 
whilst, at the same time, a higher number of males than females were 
found to participate. Existing conditions at a sociological and structural 
level in relation to these factors negatively influence gaming ability and 
limit player progression and performance. This is due to the fact that 
females feel conditioned on a motivational level, in their decisions to 
choose certain videogames over others and with regards to gender ste-
reotypes that represent them through a “masculinised physical appear-
ance” or sexualised avatar. All of this conditions their own self-concept 
(Merino-Campos et al., 2023) and gives rise to a meritocracy that deter-
mines their reduced access and opportunities to engage in esports. The 
staunch preservation of male dominance in esports means that sexual 
harassment can be interpreted as a tool of the masculine hegemony to 
protect its masculine image (Rogstad, 2022), ultimately, being manifest-
ed as discrimination against women through psychological factors and 
social dominance orientations (García-Naveira et al., 2023).

The gender gap is grounded in the challenges faced by females that 
block their inroads to play, act and access, and, thus, decrease their 
chances of success in this setting, Education on values needs to form 
the backbone of the transformation process that must be undergone in 
esports in order to achieve parity between men and women. To this end, 
one of the main roads to success could be an increase in the number 
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of female role models, which would serve to raise the profile of female 
gamers and support the strive towards male gamers treating female gam-
ers as their peers (Moldes, 2019).

Further studies must be conducted to examine related cognitive pro-
cesses, given that this may provide additional evidence regarding indi-
vidual differences (Bonny & Castaneda, 2016), psychosocial impact 
and behavioural issues (Banyai et al., 2019b). It is very important that 
research becomes available on changing gaming behaviours over time 
(Alvino de Mesquita & Becker, 2018; Banyai et al., 2019a) and cultural 
differences in gaming behaviour (Király et al., 2015; Alvino de Mesquita 
& Becker, 2018). It would also be of interest to examine the experi-
ences of gamers when playing in collaboration, as opposed to in com-
petition, with members of the oppositive sex (Vermeulen et al., 2014). 
With regards to the concept of gender, studies should be conducted in 
which there is equal representation of males and females, or, at least, the 
female perspective is analysed in relation to esports (Király et al., 2015; 
Shen et al., 2016; Banyai et al., 2019b; & Choe et al., 2019). A number of 
studies (Downs & Sundar, 2011; Tortolero et al., 2014; Kokkinakis et al., 
2017; Hinkley et al., 2017; Choe et al., 2019; Pardina-Torner et al., 2019; 
Pishchik et al., 2019), bring attention to the need to examine competitive 
esports and aspects pertaining to psychological characteristics, affinity 
and gender (Wasserman & Rittenour, 2019; McLean & Griffiths, 2019; 
Király, Urbán, Griffiths et al., 2015). Personalisation and the influence of 
playing through an “avatar” should also be examined in greater depth 
(Downs & Sundar, 2011; Vermeulen et al., 2014). Finally, future studies 
should examine the influence of device type and amount of time spent 
engaged in esports as a function of gender (Hinkley et al., 2017).

With regards to cognitive psychology, a number of studies were iden-
tified that reported findings associating a professional playing status and 
high engagement with videogames with greater working memory, pro-
cessing speed and visual-spatial working memory (Kang et al., 2020). 
Amongst the potential explanations behind this finding, the most plau-
sible is that such individuals tend to play and retransmit at the same time. 
In other words, they engage in two cognitive activities simultaneously, 
carrying greater concomitant demands (Matsui et al., 2020). Videogame 
playing was found to be associated with better intrapersonal skills, great-
er stress control and poorer interpersonal skills. Nonetheless, gamers 
report a strong sense of belonging to their gaming environment (Martín 
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& Pedrero, 2019). Negative behaviours have also been detected, includ-
ing ego and trends towards self-preservation, in addition to toxic behav-
iours. In the case of the latter, outcomes in team games were poorer 
than when toxic behaviours were not detected. Further, gamers whose 
reason for playing was escapism exhibited higher levels of psychological 
distress and depression (Mentzoni et al., 2011).

With regards to positive practical implications, findings from a num-
ber of studies (Smith & Chan, 2017; Troussas et al., 2020) provide strong 
evidence of the effectiveness of videogames for teaching computing in 
higher education. In this sense, various studies report better learning 
(Pesek et al., 2020; Cózar & Sáez-López, 2016; Romero & Kalmpourtz-
is, 2020; Troussas et al., 2020), academic performance and frustration 
tolerance (Chang et al., 2015), alongside increased meaningful learn-
ing (McEnroe-Petitte & Farris, 2020; Tan, 2018; Jayalath & Esichaikul, 
2020), including better emotional response (Chittaro & Sioni , 2015) and 
physical activity enjoyment(Kim et al., 2020; Mora-González et al., 2020; 
Soltani et al., 2020; Roure et al., 2020).

Risk prevention targeting improved mental health could be 
approached through prosocial videogames (Allahverdipour et al., 2010) 
such as “Adventures aboard the S.S. GRIN” (Sanchez et al., 2017), “Reg-
naTales” (Ong et al., 2019) and “RAGE-Control” (Ducharme et al., 2021), 
which have produced improvements in anger management. Intervention 
programs are needed that target relaxation, self-control, awareness and 
moral connection in order to reduce aggression (Zhao et al., 2021), in 
addition to considering the positive influence of parental authority (Hou 
et al., 2022).

Greater self-efficacy in females was found to be significantly associ-
ated with intentions for prolonged engagement in eSports (Hao et al., 
2020). Engagement with electronic sports using mobile phones is start-
ing to redress some of the negative aspects related with the gender gap 
and is helping to increase female participation (Peng, 2021; Rogstad, 
2022).

With regards to cognitive aspects, a number of studies revealed 
improvements in processing speed (Pardina-Torner et al., 2019; Matsui 
et al., 2020), spatial awareness (Benoit et al., 2020), working memory 
(Kang et al., 2020) in gamers when compared with non-gamers. Further, 
cultural diversity within teams has also been shown to be beneficial to 
the performance of individual members (Parshakov et al., 2018)
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Finally, negative practical implications indicate that various ele-
ments of VVG, such as their violent content, pace of action (Chen et 
al., 2022b), identification with antisocial characters (Krahé & Möller, 
2004; Barlett et al., 2009), length of exposure (Chen et al., 2022a; Ada-
chi & Willoughby, 2016), screen size, controller type (Kim & Sundar, 
2013; Ybarra et al., 2014), moral disconnect (Teng et al., 2019) and 
negative affect (Ferguson et al., 2022; Tian et al., 2020) can all lead 
to consequences such as alcohol consumption, smoking, aggression, 
delinquency and risk-taking during sex (Hull et al., 2014), and obses-
sion with real firearms and shooting (Chang & Bushman, 2019). Play-
ing VVG intended for a mature adult audience during adolescence may 
lead to issues with mental wellbeing and poorer academic performance 
(Charmaraman et al., 2020).

Factors pertaining to the violence with some esports (Hartman & Klim-
mt, 2006) condition behavioural problems in males (Király et al., 2014, 
2015) and contribute to reduced participation in females. Masculine behav-
iours, sexist language and the female body are associated with sexual com-
ponents (Fox & Tang, 2016; Choe et al., 2019; McLean & Griffiths, 2019). As 
a result, harassment and verbal aggression are inherent to esports. Sexism 
is grounded in issues related with non-inclusivity due to gender (Xue et al., 
2019). This typically causes females to “hide themselves” behind pseud-
onyms and “avatars” with male characteristics (Pinto et al., 2017; McLean 
& Griffiths, 2019). Female engagement in esports is influenced by the pre-
vailing male hegemony (Hayday & Collison 2020).

Players denominated as hardcore gamers exhibit higher levels of criti-
cal and logical thinking (Pishchik et al., 2019) and poorer interpersonal 
skills (Hinkley et al., 2017). It is important to highlight that games who 
play violent videogames on a daily basis exhibit higher levels of depres-
sion (Bányai et al., 2020). The diversity of findings reported leads us 
to conclude that more studies are needed to continue to shed light on 
the psychological characteristics of videogames and esports and their 
implications.
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Abstract
The aim of the present work was to analyse empirical evidence regarding 

physiological effects, performance and health in relation to video game and 
electronic sports players. A narrative review of existing scientific literature 
was performed on the state of the issue regarding to factors associated with 
physiology, performance and health in the context of video games and electronic 
sports. Principal findings indicated elevated levels of five hormones, high systolic 
blood pressure and increased heart rate. In the case of exergaming, favourable 
outcomes emerged for some ergogenic aids, brain activation, cognitive, 
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sensorimotor and corticospinal performance, strength, balance, cardiovascular 
capacity, and social and psychological wellbeing. However, eSports can cause 
eye fatigue, myofascial syndrome, tendinosis, musculoskeletal pain/syndromes, 
consumption of unhealthy food, sugary drinks, stimulants and doping substances, 
sleep disturbance and heart rate variation. Causes, symptoms, characteristics 
and relationships underlying Internet gaming disorder (IGD) and addiction to 
video games and electronic sports were also determined. In conclusion, the 
positive health impact of engaging in electronic sports and video games is noted, 
however, measures must target electronic sports players in order to avoid the 
negative effects of excessive video game use.

Keywords: eSport, videogames, exergaming, physical health, physiology, 
addiction.

Resumen
El objetivo de este trabajo fue analizar la evidencia empírica sobre los 

efectos fisiológicos, rendimiento y salud de jugadores de videojuegos y deportes 
electrónicos. Se realizó una revisión narrativa de la literatura científica sobre el 
estado de la cuestión de factores asociados a la fisiología, rendimiento y salud 
en videojuegos y deportes electrónicos. Los resultados mostraron importantes 
hallazgos en los niveles de cinco hormonas, alta presión arterial sistólica y 
mayor frecuencia cardíaca; en los exergaming se mostraron resultados favorables 
con algunas ayudas ergogénicas, activación cerebral, rendimientos cognitivo, 
sensoriomotor y corticoespinal, fuerza, equilibrio, capacidades cardiovasculares y 
bienestar social y psicológico; los eSports pueden suscitar fatiga ocular, síndrome 
miofascial, tendinosis, dolores/síndromes musculoesqueléticos, consumo de 
comida insana, bebidas azucaradas, estimulantes o sustancias dopantes, afectar 
el sueño y variar la frecuencia cardiaca; y se determinaron las causas, síntomas, 
perfiles y relación del trastorno por juego en Internet (IGD) con la adicción a los 
videojuegos y deportes electrónicos. Como conclusión, es destacable el impacto 
positivo de la práctica de deportes electrónicos y videojuegos en distintos 
aspectos de la salud y se deben adoptar medidas con los jugadores de deportes 
electrónicos para evitar los efectos negativos de un uso excesivo de videojuegos.

Palabras clave: eSport, videojuegos, exergaming, salud física, fisiología, 
adicción.

Introduction

The relationship between health and videogames has been the subject 
of public debate and academic research (Ferguson, 2007). Previously 
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conducted studies have related the use and abuse of videogames with 
negative effects, such as sedentary behaviour (Santaliestra-Pasías et 
al., 2013), aggressive behaviour (Anderson & Dill, 2000) and risk of 
injury or chronic pain (Mcgee & Chiu, 2021; Sekiguchi et al., 2018). In 
addition, one of the main concerns around the health of video gamers 
is that they will experience behavioural problems such as addiction 
(World Health Organization, 2020), despite this actually affecting only a 
small number of gamers (Kuss & Griffiths, 2012; Weinstein, 2010). This 
being said, evidence exists of the positive effects of videogames at a 
physical, cognitive, motivational, emotional and social level (Granic et 
al., 2014).

The disparity of existing evidence is due to the changing nature of 
videogames and gamers over recent years and continuous motivational 
evolution (Dale & Green, 2017). In this sense, when intertwining 
motivation, together with leisure and entertainment, with competition, 
denominated “electronic sports” or “eSports”, a factor to consider in 
relation to videogames (Adachi & Willoughby, 2011), the psychological 
demands entailed are more similar to those found in sport. Whilst 
competitions date back to 1972, eSports have evolved, over the last 
decade, to be set apart from video games (Pedraza-Ramírez et al., 
2020).

Despite psychological differences (García-Lanzo & Chamarro, 2018), 
no clear consensus exists on the health of gamers (Yin et al., 2020), 
although in an attempt to improve their health and extend their careers, 
eSports professionals tend to engage in physical activity (Giakoni-
Ramírez et al., 2022). Whilst exergaming is oriented towards physical 
exercise, it is not classified as eSports because it lacks a competitive 
structure (Sween et al., 2014).

Thus, in light of the growing boom in videogames and electronic 
sports, the present narrative review is novel in its bid to shed light on 
the relevant physiological effects and health outcomes. In this way, the 
main aim was to examine empirical evidence of physiological effects, 
performance and health in individuals who engage in videogames and 
electronic sports. The narrative review is divided into two sections. The 
first considers the physiological effects of playing and performance 
regarding videogames and electronic sports at a recreational and 
competitive level. The second section considered effects on physical 
health and the potential development of addiction.
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Method

Articles gathered from the databases and repositories Web of Knowledge, 
Scopus, Dialnet, Google Scholar, ORCID and ResearchGate were 
reviewed. The following keywords were used: “eSport”, “addictions”, 
“adicciones”, “videogame”, “videojuego”, “performance”, “computer 
game”, “physiology”, “salud”, “healthy”, “exergaming”, “gamer”. The 
following search criteria were applied: articles, review articles, books 
and doctoral thesis completed between 2000 and 2023. Inclusion criteria 
stipulated that, for inclusion, articles had to present studies that dealt with 
videogames and/or electronic sports and considered the physiological 
effects of performance at a recreational and competitive level, health-
related effects and addiction development. After running the search, 107 
research studies were selected that met the aim of the narrative review.

Results

Physiological effects of playing videogames and electronic sports

Physiological response

Studies on hormone response have focused on cortisol levels (Mendoza 
et al., 2021; Schmidt et al., 2020), testosterone (Oxford et al., 2010), 
DHEA, androstenedione and aldosterone (Gray et al., 2018). Emotions 
have been shown to be relayed as two pleasant and two unpleasant 
emotions prior to engaging in a videogame (Behnke et al., 2022). On the 
other hand, when creating a videogame, emotions have been analysed 
from a dynamic standpoint harnessing multiple components (Leitão et al., 
2020). Lipid profiles have also been considered in children (Manousaki 
et al., 2020), as has cardiorespiratory fitness and cardiometabolic risk in 
children and adolescents (Tornquist, et al. 2022).

Regarding to cortisol, pre-competition levels, subjective importance 
of the match and cognitive anxiety were higher in expert eSports players 
(Mendoza et al., 2021). On the one hand, prior to and following a game 
session, cortisol levels increased during the game, as a function of 
whether videogames players experienced victory or defeat, in such a 
way that winners reported low-to-moderate levels and greater anxiety 
(Mendoza et al., 2021). On the other hand, an increase in cortisol has 
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been seen prior to a tournament, with levels remaining significantly 
higher immediately afterwards (Oxford et al., 2010).

With regards to testosterone, higher values have been revealed immediately 
after a game in individuals who most contributed to winning points, whilst 
average testosterone levels were significantly higher immediately after a 
match in individuals whose team defeated an external team in a tournament 
in which they formed part of the ingroup (Oxford et al., 2010). Reductions in 
aldosterone were also found to be associated with the length of play against 
others, being positively correlated with increased testosterone, DHEA and 
androstenedione. In contrast, cortisol has been found to not be negatively 
related with changes in testosterone, with reductions being more related 
with the number of matchups played (Gray et al., 2018).

Findings reveal that pleasant and unpleasant emotions do not 
influence cardiac efficiency when compared to control conditions and 
that individuals with greater reactivity to cardiac output performed better 
(Behnke et al., 2022). Further, emotions arise out of the interaction 
between assessment, expression, motivation and physiology, with the 
coming together of these resulting in subjective feeling (Leitão et al., 
2020). Also of note, obsessive passion has been found to predict negative 
consequences, although it also predicted better performance in online 
competitions (Bertran & Chamarro, 2016).

Concerning to assessment of lipid profile in children, no independent 
association was found between playing videogames/computer games and 
the lipid profile after adjusting for adiposity and other covariates (Manousaki 
et al., 2020). Further, high screen time, due to playing videogames, 
computer use and television viewing, and low cardiorespiratory fitness 
were related with high systolic blood pressure (Tornquist et al., 2022).

Finally, a higher heart rate was found to be associated with higher 
ratings when it came to perceiving a game that was about to be played 
as a challenge (Kätsyri et al., 2013a), in addition to winning more points 
and the belief that they are better than other more experienced players 
(Maciej et al., 2020). Also, a first-person shooting game produced a 
greater change in maximum heart rate (Sousa et al., 2020).

Cognitive performance

When it comes to assessment of aspects related to the brain, males were 
mostly examined (De Las Heras et al., 2020; Ding et al., 2018; Giboin 
et al., 2021; Gong et al., 2019; Hyun et al. 2013), with the exception of 
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a study conducted by Tartar et al. (2019). The first cited study revealed 
that eSports are related with plasticity of central executive functions and 
default mode areas. In the second study, multi-player videogames set in 
battlefields were found to be associated with cognitive capacities including 
tracking multiple objects, concentration and visuospatial awareness, and 
personality traits such as conscientious, with this potentially being due 
to training effects. On the other hand, in individuals without pathologies, 
regular and prolonged play was found to be related with volume changes 
in the prefrontal and parietal cortex, which was, in turn, associated 
with cognitive flexibility (Hyun et al. 2013). In addition, consumption 
of inositol-stabilized arginine silicate, nooLVL®, may improve executive 
functioning in gamers during play via improved accuracy, decision 
making and reaction time (Tartar et al., 2019).

With regards to cerebral and physiological aspects, ergogenic aids 
were examined in three research studies. In one such study, nooLVL® 
intake increased vigour-energy and decreased rage (Tartar et al., 2019). 
In a second study, the energy drink ReloadTM was found to have no 
effect on either mental performance, specifically, attention, reaction time 
and working memory, or physical performance, specifically, handgrip 
strength and finger tapping speed (Thomas et al., 2019). Finally, in the 
third study, 3 mg/kg of caffeine was found to improve accuracy and 
simple reaction time for hitting (Sainz et al., 2020). On the other hand, 
the use of hypoxia was found to increase the number of errors committed 
in the discrimination of angles/distances, increasing levels of anxiety and 
stress and impinging intellectual working, thinking and performance in 
general, despite it potentially producing benefits for routine operations 
based on responses to simple signals (Tambovtseva & Sechin, 2019). 
Further, following an eSports session involving two types of games, 
first-person shooting and MOBA, it was concluded that both types of 
games reduced inhibitory control and accuracy of executive functioning, 
suggesting that increased activation of the sympathetic nervous system 
may be at play (Sousa et al., 2020).

Concerning to sensorimotor performance and corticospinal 
characteristics related with action videogames, greater corticospinal 
excitability has been observed, with varying relationships emerging with 
reaction time and intracortical inhibition, which could potentially mask 
excitatory and topographic differences (Giboin et al., 2021).

Finally, a brief intense cardiovascular exercise, prior to gaming, 
improved accuracy, the capacity to eliminate targets and positive affective 
state (De Las Heras et al., 2020).
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The brain during electronic sports competitions

Brain activation is associated with the win-lose binomial (Kätsyri 
et al., 2013b) and, given recent interest in transcranial random noise 
stimulation (tRNS), effectiveness of this approach in relation to learning 
and performance of a complex task was examined (Chenot et al., 2022). 
Another study examined neuronal desensitisation in relation to a violent 
videogame (Goodson et al., 2021).

The first study mentioned reported that brain activation was 
greater when winning and upon achieving victory. Further, prefrontal 
ventromedial cortex and dorsal striatum responses were found to be 
stronger for winning when subjects were winning against another human 
being (Kätsyri et al., 2013b). Next, a group subjected to high definition 
tRNS showed more improvements over the long-term than a comparison 
group receiving simple definition tRNS, as they tended to learn more 
quickly and performed better against simulated groups (Chenot et 
al., 2022). Finally, in contrast to the aforementioned potential harmful 
effect of playing violent videogames, no hormonal desensitisation was 
uncovered (Goodson et al., 2021).

Physical health and addiction to videogames and electronic sports

Physically active videogames

Active video gaming or exergaming is the combination of gaming and 
physical exercise (Gao et al., 2016), with the aim of perforating screen 
time with exercise that is performed in a fun way (Best, 2013; Höchsmann 
et al., 2016; Simons et al., 2015). The perception of enjoyment may be 
a crucial factor for promoting exergaming as an alternative to generic 
physical activity, as this may provoke greater adherence (Feltz et al., 
2014; Lee et al., 2017; Schättin et al., 2022) and increase daily physical 
activity in individuals with sedentary lifestyles (Best, 2013; Gao et al., 
2016; Simons et al., 2015). Further, it can be used to improve physical 
abilities in older individuals and patients with cardiac diseases, obesity, 
Parkinson’s and osteoporosis (Agmon et al., 2011; Höchsmann et al., 
2016; Hurkmans et al., 2011; Maranesi et al., 2022; Rezaei et al., 2022). 
In this sense, greater strength and improved balance helps to prevent 
falls and improve cardiovascular fitness (Agmon et al., 2011; Martin-
Niedecken et al., 2021; Schättin et al., 2022; Vernadakis et al., 2012) 
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and executive function (Huang, 2020; Moret et al., 2022). It may also 
lead to greater connection between family members, especially between 
grandparents and grandchildren, which seems to drive to better social 
and psychological wellbeing (Wollersheim et al., 2010).

Effects on physical health

Sedentary behaviour was found to be associated with a greater risk of 
premature death and health complications (Silva et al., 2016), however,  
regular exergaming may help to attenuate this (Best, 2013; Gao et al., 
2016; Höchsmann et al., 2016; Martin-Niedecken et al., 2021). In this 
sense, competing and spending a large amount of time each day engaged 
in eSports (three to ten hours/day) may be harmful (Bonis, 2007; 
DiFrancisco-Donoghue et al., 2022), with eye strain, neck and back pain, 
myofascial syndrome and tendinosis all being more common amongst 
gamers (Kaczmarek et al., 2022; Silva et al., 2016; Zapata et al., 2006). 
Notably, adolescents exhibit a high prevalence of musculoskeletal pain/
syndromes (Queiroz et al., 2018), with 42.6% of eSports gamers reporting 
that they suffer from some type of musculoskeletal pain (Lindberg et 
al., 2020) with, specifically, 36% reporting wrist pain, 32% hand pain 
and 31% back pain. This being said, only 2% reported requiring medical 
assistance to deal with this pain (DiFrancisco-Donoghue et al., 2019).

In young overweight individuals, excessive screen time increases 
sedentary behaviour and the consumption of unhealthy foods and sugary 
drinks (Smith et al., 2021). Additionally, playing videogames may affect 
sleep and heartrate variability (Ivarsson et al., 2013), especially in the 
case of e-games players, due to long playing hours. This also goes hand 
in hand with greater consumption of stimulants, such as caffeine, and 
doping substances, such as dextroamphetamine (Holden et al., 2018). 
Likewise, engaging in videogames for longer than three hours a day, 
combined with the sporting aspect, may increase the risk of suffering 
injuries to the elbow and shoulder joints (Sekiguchi et al., 2018).

Addiction to videogames and electronic sports

Videogames may produce negative effects in 8-14% of gamers (Choo 
et al., 2010) and, whilst little evidence is available about addictions to 
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electronic sports (Chen & Bu, 2022), interest has grown over the last 
twenty years with regards to disordered online game use (Choi et al., 2018; 
Mao, 2021; Paulus et al., 2018). Interest is mainly born out of the fact that 
excessive engagement in electronic sports can turn into internet gaming 
disorder (IGD). According to Maldonado-Murciano et al. (2022), the main 
causes of IGD are depression, anxiety, childhood trauma, authoritarian 
parenting, negligent parenting, permissive parenting, the male sex and 
the parent’s job, amongst others (Buiza-Aguado et al., 2018; Choi et al., 
2018; Gonzálvez et al., 2017). Symptoms of IGD include reduced sleep 
time, obesity, raised blood pressure, low high-density cholesterol, high 
triglycerides, high insulin resistance (Turel et al., 2016), worrying about 
the game, withdrawal syndrome, greater tolerance (need for greater 
commitment to the game), inability to cut down on game time, dropout 
from other activities, continuing to play despite the associated problems, 
lying to relatives, using games to alleviate negative mood states and loss 
of work or sentimental relationships (American Psychiatric Association, 
2013). It is also important to note that IGD increases when more than 
one device is used, such as a mobile telephone and a computer, leading, 
as a result, to greater depression, anxiety and substance abuse disorders 
(Paik et al., 2017).

In consideration of the aforementioned causes and symptoms, the 
combination of variables inherent to IGD were examined in a sample of 
gamers who were subsequently classified according to different profiles 
(Colder & Kardefelt-Winther, 2018; Martín-Fernández et al., 2017). In the 
case of the former citation, this corresponded to 2.2% of gamers being 
assigned to the IGD class, 63.5% to the normative class, 7.3% to the 
engaged class and 23.6% to the concerned class (Colder & Kardefelt-
Winther, 2018). In contrast, Martín-Fernández et al. (2017) identified two 
profiles with one being characterised by few IGD symptoms and the 
other, comprising a small number of individuals, describing severe IGD 
symptoms. Given that gamers with IGD may have the same neurocognitive 
and social deficiencies as methamphetamine users, IGD is considered to 
be an addiction (Jiang et al., 2020).

Addiction risk is significantly greater in children, in individuals with 
poor academic performance and in those who prefer online multiplayer 
games (Wang et al., 2014), with worse addiction being associated with 
average amount of weekly time spent playing, frequency with which 
money is spent on games and length of time spent on games, lack of 
family harmony and absence of close friendships (King et al., 2020; 
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Meduna et al., 2020). Likewise, diminished happiness and altered time 
perceptions whilst playing have been found to be the variables with the 
most predictive power in terms of addiction (Hull et al., 2013).

Nonetheless, a degree of controversy exists, given that DSM-V 
diagnostic criteria (American Psychiatric Association, 2013) do not 
separate multiplayer online role-playing games (MMORPG) from 
gambling, games of chance, pornography and other types of addictions 
associated with the Internet (Carbonell, 2014; Griffiths et al., 2016; 
Šincek et al., 2017). For this reason, inclusion of IGD in the International 
Classification of Diseases is being considered (Aarseth et al., 2017) as 
a means to improving assessment and understanding of the symptoms 
discussed above (Faust & Prochaska, 2018; Király et al., 2015; Maldonado-
Murciano et al., 2022).

Discussion

The aim of the present study was to examine existing empirical evidence 
of the physiological, performance and health effect of videogame 
and electronic sports players. Hormone response, brain activation, 
cardiovascular reactivity, pleasant-unpleasant emotions, performance 
parameters, anxiety, heart rate and lipid profile have all been examined, 
increasing knowledge regarding the impact of some videogames and 
electronic sports on the human body and the interactions that take 
place within it. Nonetheless, the relatively small sample size represents a 
limitation of the present review (Chenot et al., 2022; Giboin et al., 2021; 
Kätsyri et al., 2013a; Kätsyri et al., 2013b; Leitão et al., 2020; Maciej et 
al., 2020; Oxford et al., 2010), as does inconsistency in the videogames 
chosen for examination (e.g. FIFA 19, Space Fortress, BZFlag, Counter-
Strike: Global Offensive and Unreal Tournament 2004) (Behnke et al., 
2022; Chenot et al., 2022; Kätsyri et al., 2013a; Maciej et al., 2020; Oxford 
et al., 2010), predominance of the male sex (Behnke et al., 2022; Chenot 
et al., 2022; De Las Heras et al., 2020; Ding et al., 2018; Giboin et al., 2021; 
Gong et al., 2019; Gray et al., 2018; Hyun et al., 2013; Kätsyri et al., 2013a; 
Kätsyri et al., 2013b; Maciej et al., 2020; Oxford et al., 2010) and failure 
to specify sex distribution in a sample of 630 individuals (Manousaki et 
al., 2020). Likewise, included studies present numerous differences in 
terms of sample split, actual playing time, inclusion of computers as an 
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assist, procedure and the baseline characteristic data available on gamers. 
This makes it impossible to, not only, generalise findings to a larger 
number of individuals, bigger range of videogames and females but, also, 
prevents comparisons and conclusions from being made with the aim of 
establishing more meaningful and robust parameters, which would favour 
the development of intervention guidelines and/or pertinent measures. 
In any case, the reviewed published research provides a reference base 
upon which increasingly comprehensive advances can be made in this 
field of knowledge. This will be essential given the growing number of 
gamers ( Jonasson & Thiborg, 2010).

Performance assessment in gamers has focused on aspects pertaining 
to human development and equilibrium, however, as is the case in the 
leisure setting, research into eSports is still in the preliminary stages 
(Reitman et al., 2020) and the demands of gamers must be investigated 
in order to optimise their health and performance outcomes (Thomas 
et al., 2019). Indeed, certain psychological, neurophysiological and 
perceptual motor parameters are starting to be prioritised over physical 
parameters, given that professional and high performance gamers are 
physically active, engaging in around 1.08 hours of physical exercise in 
5.28 overall hours of training (Kari et al., 2019). In this sense, anxiety 
appears to have a greater impact on performance than physiological 
excitation (cortisol and heart rate variability) (Schmidt et al., 2020), 
whilst some nutritional supplements, i.e. new inositol-stabilized arginine 
silicate, nooLVL®, and caffeine, may improve executive function and 
perceptual motor skills (Sainz et al., 2020; Tartar et al., 2019). This being 
said, it must be born in mind that another supplement, ReloadTM, did 
not lead to any type of mental or physical improvement (Tambovtseva 
& Sechin, 2019). Consequently, it is possible to identify the association 
between some videogames, three nutritional supplements and certain 
psychological, neurophysiological and perceptual motor parameters. In 
conclusion, future research is urged, not only, to continue to consider 
variables with an already growing research base but, also, to examination 
the combination of variables, recruit larger samples, include more 
females, standardise variables and videogames, and examine potential 
psychomotor implications for neuromotor development, physical and 
affective-social health, and management of leisure and free time.

The adaptive effect of eSports on human development may be as 
demanding at a cognitive and physical level as traditional sports (Gong 
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et al., 2019), making it, potentially, a suitable tool for cognitive, cerebral, 
educational (Boot, 2015; Latham et al., 2013) and physical research. 
However, in contrast to the improvement seen in executive function (Cain 
et al., 2012; Colzato et al., 2010; Glass et al., 2013; Hyun et al., 2013), 
its impact at a physical level appears to be more convoluted, given its 
predominant use of the upper body at the expense of other parts of 
the body, together with long periods of sitting during matches. For this 
reason, gamers may be more active than the population average, bearing 
in mind that no less than 95% of gamers engage in physical exercise 
through participation in traditional sports (Hebbel-Seeger, 2012) and 
are, therefore, physically active (Kari et al., 2019). Further, given that 
continuous engagement in exergaming improves health (Best, 2013; Gao 
et al., 2016; Höchsmann et al., 2016; Martin-Niedecken et al., 2021), game 
design should be personalised in order to modulate intensity, duration and 
the skills targeted for improvement (Moret et al., 2022; Williams & Ayres, 
2020). In addition, in both eSports and videogames, potential associated 
risks should be considered, such as the consumption of unhealthy 
foods (Simons et al., 2015), strain injuries due to excessive screen time 
(Pourmand et al., 2017; Stavrinos et al., 2009; Stavrinos et al., 2011), and 
overuse injuries due to excessive repetition of a determined movement 
(Cowley & Minnaar, 2008; Sparks et al., 2009; Tripette et al., 2014).

With regards to addictions, whilst obsessive use of videogames and 
eSports may emerge in 8-14% of gamers (Choo et al., 2010), for those 
who do not experience negative symptoms, gaming may bring some 
benefits. Potential benefits include reduced stress, improved problem 
solving techniques, greater coordination, greater capacity for critical 
thinking, social skills, greater attention span and greater team working 
capacity, amongst others (Abedini et al., 2012; Saquib et al., 2017; Shi et 
al., 2020). Further, in the case of gamers who do not experience IGD, 
there is growing evidence to suggest that emotional intelligence and 
social support may be preventive factors (Dang et al., 2019; Tham et 
al., 2020). Nevertheless, gamers with IGD may confuse pleasure and 
happiness when associating their affective states to videogames (Gros 
et al., 2020). As a result, they may be less likely to engage in cognitive 
reappraisal and more likely to repress their emotions (Yen et al., 2017). In 
this regard, high levels of cognitive reappraisal and inability to suppress 
emotions was shown to be related with depression, anxiety and hostility 
amongst gamers with IGD. Thus, the development of interventions 
targeting emotional intelligence in gamers with IGD may help to nullify 
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negative symptoms. Likewise, given the scarcity of research examining 
videogame addiction from a multi-factorial standpoint, it would be of 
great interest to conduct studies that examine the combination of gamer 
profiles and conceive personalised interventions.

Conclusions

In conclusion, a notable increase in publications on factors related with 
human physiology, performance and health is highlighted, which provides 
increasingly comprehensive knowledge in relation to videogames, eSports 
and human beings. Specifically, with regards to physiological effects and 
performance, levels of the hormones cortisol, testosterone, aldosterone, 
DHEA and androstenedione were found to be altered, depending on the 
point in the match at which measurements were made. On the other 
hand, high systolic blood pressure was found to be related with low 
cardiorespiratory fitness and excessive screen time. Further, higher heart 
rate was positively associated with performance and favourable outcomes 
were uncovered in relation to some ergogenic aids, brain activation and 
cognitive, sensorimotor and corticospinal parameters. In relation to physical 
health, the physical activity engaged in during exergaming improves 
strength, balance and cardiovascular capacity, whilst also benefiting social 
and psychological wellbeing when engaged in with family members. On the 
other hand, eSports can lead to eye strain, myofascial syndrome, tendinosis, 
musculoskeletal pain/syndromes, and consumption of unhealthy food, 
sugary drinks and stimulants or doping substances, in addition to affecting 
sleep and heart rate. Finally, an in-depth look was taken of the causes, 
symptoms and profiles inherent to IGD and its relationship with addiction 
to videogames and electronic sports. This addiction, despite debate 
around DSM-V diagnostic criteria and the potential inclusion of IGD in the 
International Classification of Diseases, was characterised in accordance with 
two personality types regarding susceptibility and other relevant variables.

Limitations and future perspectives

Limitations of the present work include the predominance of males in 
included samples, use of different videogames by individual research 
studies, failure to specify the sex distribution in a sample of 630 
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individuals, non-standardised sample split and research setting, different 
research settings, non-controlled actual playing times, variable inclusion 
of computers as assists and different availability of baseline characteristic 
data for gamers. These limitations prevent generalisation of findings. 
Further, the growing nature of the sector, which is growing out of step 
with the rate at which research is being conducted, makes it difficult to 
examine many of the findings obtained in a number of studies and slows 
knowledge transfer. Likewise, challenges exist to evaluating the effects 
of videogame use in different countries, given variations in the degree 
of digitalisation between locations. Thus, the limitations highlighted here 
should be addressed through future lines of research.

To this end, future studies are urged, not only, to consider the factors 
discussed above, but, also, to consider additional aspects more broadly, 
for instance, by examining the impact of attention span, concentration 
and other psychological variables, in addition to variables pertaining to 
executive brain functions, potential psychomotor outcomes, motor skills 
and physical capacities, physical and affective-social health, management 
of leisure and free time, and educational outcomes, amongst others.
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Abstract
Gamification, or the concept of employing game design elements such as 

levels, badges, and others in non-game contexts, has rapidly gained ground in the 
field of education. In recent years, an intense debate has emerged regarding this 
concept, coinciding with the growth of research in its application. The majority 
of studies indicate that it can enhance student motivation, interest, and academic 
performance, as well as facilitate the acquisition of cognitive skills and learning 
strategies. However, there is limited examination of the influence and impact of 
decisions made by educators when selecting gamification elements to design 
educational activities. In this regard, this article focuses on analyzing gamification 
as a central element within the educational sphere, identifying contradictory 
findings between the pedagogical actions promoted by this practice and the 
theoretical foundations that support them. Furthermore, it aims to provide 
educators with a framework and perspective that enables them to consider 
the relevant aspects of gamification for its implementation in their educational 
practice. Within this context, teacher training is considered essential to fully 
harness the advantages offered by this methodological strategy in the current 
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educational landscape. Additionally, this work advocates for the need to promote 
a significant transformation in how educators perceive, think, and act in the 
educational domain. This entails a shift not only in the conception of education 
and learning but also in the adoption of new digital skills and competencies for 
the design of gamified educational activities. Ultimately, it is anticipated that this 
perspective can benefit both educators and students, offering opportunities for 
learning and motivation in an evolving educational environment.

Keywords: gamification, teacher education, learning strategy, educational 
planning, educational innovation.

Resumen
La gamificación o, lo que es lo mismo, la idea de usar elementos de diseños 

de juegos (como niveles, insignias y otros) en contextos que no son de juegos, 
ha ganado terreno rápidamente en el campo educativo. En los últimos años, se 
ha generado un intenso debate en torno a este concepto, al mismo tiempo que 
han crecido las investigaciones sobre su práctica. La mayoría de los estudios, 
señalan que puede mejorar la motivación, el interés y el rendimiento académico 
de los estudiantes, así como favorecer la adquisición de habilidades cognitivas 
y estrategias de aprendizaje. Sin embargo, poco se cuestiona la influencia y 
el impacto que pueden tener las decisiones tomadas por el profesorado a la 
hora de seleccionar los elementos de la gamificación para diseñar actividades 
educativas. A este respecto, el presente artículo se enfoca en analizar la 
gamificación como elemento central en el ámbito educativo, identificando 
los hallazgos contradictorios entre las acciones pedagógicas promovidas por 
esta práctica y las bases teóricas que las respaldan. Por otro lado, pretende 
proporcionar a los docentes, un marco y una perspectiva que les permita tener 
en cuenta los aspectos relevantes de la gamificación para implementarla en su 
práctica educativa. En este contexto, la formación del profesorado se plantea 
fundamental para aprovechar al máximo las ventajas que ofrece esta estrategia 
metodológica en el contexto educativo actual. Asimismo, este trabajo también 
aboga por la necesidad de promover una transformación significativa en 
la forma de ver, pensar y actuar del profesorado. Esto implica un cambio no 
solo en la forma de concebir la educación y el aprendizaje, sino también en 
la adopción de nuevas habilidades y competencias digitales para el diseño de 
actividades educativas gamificadas. Finalmente, se espera que esta perspectiva 
pueda favorecer tanto a docentes como a estudiantes, brindando oportunidades 
de aprendizaje y motivación en un entorno educativo cambiante.

Palabras clave: gamificación, formación de profesores, estrategia de apren-
dizaje, planificación educativa, innovación pedagógica.
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Introduction

A powerful current of educational design and strategy has emerged in 
recent years, largely influenced by entertainment technology: gamification. 
Although still considered in some literature to be an innovative tool 
that is worth exploring, new perspectives and approaches arising from 
preliminary studies suggest that gamification is also gaining recognition 
as an educational technique with significant potential, warranting further 
analysis beyond its initial novelty (González-Fernández et al., 2022; Parra-
González and Segura-Robles, 2020).

Analysis, reflection and debate on its pedagogical use place it at the 
heart of the transformation in the way teaching and learning processes are 
conceived. Indeed, recent research (Boller and Kapp, 2017; Pozo-Sánchez 
et al., 2022; Mattera et al. (2021) highlights its capacity to enhance the 
educational process, make tasks more attractive for students, promote 
greater participation, and improve academic outcomes. This research 
shows that participants experienced changes in their behaviour, attitude 
and psychological state, resulting in improved academic performance. 
Studies such as that of De-Marcos et al. (2014) support these findings, 
concluding that the incorporation of game elements in the educational 
setting enhances the acquisition of knowledge and facilitates deeper 
learning. Hernández-Horta et al. (2018) highlight the importance of 
considering gamification principles in the design of educational activities, 
given their ability to increase interest in the subject matter. Ortiz-Colón et 
al. (2018) also state that it reduces dropout rates and improves engagement 
in the teaching process, favouring competency development.

Contrary to the popular belief that gamification has revolutionised 
educational methods, certain studies suggest that it has not brought 
about significant improvements and, in some cases, has merely resulted 
in a superficial duplication of existing activities (Sailer et al., 2017; Zhang 
et al., 2020). Furthermore, its impact on academic performance outcomes 
continues to be debated due to its varying effects among students, raising 
questions about its benefits and indicating the need for further research.

One of the main criticisms of gamification is the excessive use of 
external rewards in long-term learning, which can distort and restrict 
students’ genuine interest. Koivisto and Hamari (2014) note that the 
appeal of a gamified system may stem from its novelty, with positive 
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effects such as engagement and interest decreasing over time. In the 
current context, characterised by speed, information overload and the 
constant presence of technologies, it is becoming increasingly important 
for teachers to motivate students to cultivate cognitive skills and learning 
strategies of greater educational depth. Placing learners at the heart of the 
teaching/learning process and improving their competencies also entails 
using new educational approaches to help them adapt to potential losses 
of motivation and interest over time within a gamified setting.

Given the holistic transformation that education has undergone in 
recent decades (encompassing social, cultural and technological aspects), 
there is an increasing urgency to promote a change in teaching and 
harness the benefits these tools provide as a way to improve quality of 
education (Adell, 2020).

According to Pérez Gómez (2019), the perspectives, cultures and 
practices currently found in teacher training are in need of a substantial 
overhaul. The approach to what constitutes quality learning has evolved 
dramatically, as have educational requirements. More personalised, 
contextualised learning experiences are now advocated in order to 
develop relevant competencies in students’ daily and professional lives 
(Bolivar, 2008). Gamification provides a valuable opportunity to help 
reflect on this contentious shift in teachers’ pedagogical culture.

It is therefore worth considering which aspects of gamification could 
be suitable for promoting meaningful learning (Pérez Gómez, 2012), 
allowing students to autonomously construct their own understanding 
while facilitating the reflective reconstruction of their knowledge, 
emotions and behaviours, all without perpetuating a purely technical 
approach to teaching. This article examines gamification as a core aspect 
of the educational context, identifying its pedagogical potential in the 
didactic design and any potential discrepancies between the pedagogical 
strategies it promotes and the underlying logics that justify them.

Gamification and learning in educational environments

Rapid technological advances have significantly influenced the field of 
educational technology, resulting in the integration of technological 
applications into teaching processes, methods and approaches, thereby 
impacting the educational process as a whole. In particular, the growth 
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of games (both serious and general-purpose) as an industry and field 
of research is evidence that games and technologies are increasingly 
transcending the traditional boundaries of their domains (De Gloria et al., 
2014). As mentioned above, the most recent phenomenon in this growth 
field is gamification, a strategy that allows the incorporation of game 
elements into teaching in order to improve student motivation, engagement 
and learning (Mohamed-Rosly and Khalid, 2017), which, in education, can 
be referred to as gamified learning (Sailer and Homer, 2020).

However, it is important to distinguish gamification from other game-
related terms. One of the terms that causes most confusion is serious 
games, defined as “games with an explicit, carefully planned educational 
purpose that are not intended to be played only as a distraction or mere 
entertainment” (Abt, 1987, p. 9). Although these terms may appear similar, 
there are technical distinctions when referring to education (Seaborn et 
al., 2015). Landers (2014) stresses that the main difference lies in the 
attributes of the learning process itself. In serious games, learning takes 
place directly through the game’s content, while in gamification learning 
occurs indirectly, since the main goal is to enhance engagement and 
motivation in students during their day-to-day activities.

Another important aspect in a gamified situation is that the learning 
goals are always visible to students and the context represents real-world 
situations or problems, whereas serious games keep their goals hidden 
and focus on developing skills through simulations (Hu, 2020).

It is also necessary to differentiate gamification from game-based 
learning (GBL), which is a strategy that uses existing games in the 
classroom as a way to facilitate learning (Oña, 2022). These games can be 
in both physical and digital formats (board games, video games, apps, etc).

Indeed, gamification has become increasingly popular in the classroom 
due to its capacity to assist students in developing decision-making skills 
and applying their knowledge to real-life scenarios. Mitchell and Savill-
Smith (2004) state that, by challenging players and helping them overcome 
problems, games can be an effective way to promote learning and skill 
acquisition. Griffiths (2002) also stresses that they are “particularly useful 
when they are designed to address a specific problem or to teach a 
specific skill” (p. 42).

In this regard, teachers are increasingly embracing gamification 
approaches based on problem-based learning (PBL) thanks to the 
educational benefits they offer. Its principles are based on the premise 
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that learning goes beyond academics; learning is not about reducing 
educational goals down to just content (Gimeno, 2010), but rather involves 
developing skills and building knowledge relevant to daily life (Pérez 
Gómez, 2012). Students can feel more motivated and committed to the 
learning process when they see that what they are learning has use value 
(Santos Guerra, 2005). The study by Kapp (2012) on understanding and 
influencing people’s behaviour through gaming strategies demonstrates 
that the brain works in harmony with gamification, triggering the release 
of dopamine and enhancing participants’ motivation and enjoyment.

Attributes of Gamification

In this symbiotic relationship between pedagogy and gamification, 
it is important to understand the most relevant attributes in terms of 
facilitating learning. Some of these attributes would be as follows:

	■ It stimulates an emotional connection in learning. Emotions 
have the ability to facilitate the efficient encoding and retrieval 
of information, resulting in a more profound and enduring 
learning experience. Learning involves feeling, getting excited 
and establishing relationships between content and experiences, 
making emotions an inseparable part of the educational process 
(Bisquerra, 2015). Gamification can help build an emotional 
connection between the content and participants, significantly 
impacting their engagement with the suggested activities.

	■ It promotes long-term learning. Authors such as Richter (2010) 
state that people’s attention span has decreased from 12 to 8 
seconds, with such changes being attributed to the digital revolution, 
excessive use of technology, and constant exposure to online 
information. Gamification provides an interactive learning method 
that can enhance the ability to learn and process information. This 
relates to the manner in which our brain processes and retains 
new information, which is closely connected to Ausubel’s (2002) 
theory of meaningful learning. The way content is presented, the 
way information is structured in fragments, and the short time 
intervals involved are aspects of gamification that can help to 
counteract the lack of attention and improve students' ability to 
remember what they have learned during class.
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	■ It awakens motivation through storytelling. Games often 
incorporate narrative elements, such as characters and plots, 
which enrich the learning experience. This approach is what 
most sparks students’ interest and motivation, since stories are 
more attractive to the brain than facts, as suggested by Postigo-
Fuentes (2021). In well-designed gamification, the narrative gives 
the activity context by establishing goals, limiting actions, and 
evoking emotional reactions, while students grapple with intricate, 
real-world challenges (Squire et al., 2003). Creating a framework 
and an immersive narrative that offer learners a comprehensive 
learning context and engaging experiences is therefore key to 
successfully integrating gamification into education.

	■ It improves endorphin release and keeps the brain healthy. 
Thanks to their ability to stimulate the release of endorphins, 
gamification strategies have a powerful impact on well-being, 
calmness and concentration. Gamification allows us to create 
experiences that give students a sense of accomplishment. We 
should capitalise on this view of learning that goes beyond 
the acquisition of knowledge or specific skills, and focus on 
harnessing participants’ enthusiasm in order to generate interest 
and stimulate neural pathways, helping increase neuroplasticity. 
Gamification therefore not only generates interest in learning, 
but also has a positive impact on cognitive development (Gee, 
2003).

	■ It facilitates social interaction. It is worth mentioning that, thanks 
to the link between learning and social context, gamification 
illustrates Vygotsky’s sociocultural theory of cognitive development. 
Gamification creates opportunities for the social dissemination 
of ideas and behaviours, making actions and decisions that are 
inherently private visible to peers and colleagues (Aguiar-Castillo et 
al., 2019). Rohman and Fauziati (2022) explain that students interact 
with each other during the gamified experience, thereby creating 
interactive contexts in the process of building their knowledge 
and also fostering collaboration, teamwork and learning based on 
the zone of proximal development (ZPD). Taking ZPD (Vygotsky, 
2012) into account in gamification allows us to offer challenges 
and tasks that make full use of participants’ individual skills and 
abilities, assigning appropriate roles and responsibilities.
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	■ Feedback as an ally. Feedback, according to Castañeda-Cantillo 
(2013), is essential to the learning process, providing students 
with an understanding of their progress. A key aspect of most 
games is the presence of a systemic interaction that offers 
immediate feedback, which Prensky (2001) believes enhances 
student motivation and engagement, enables them to recognise 
their strengths and weaknesses, and fosters a stronger dedication 
to learning.

In terms of the attributes of gamification, it is clear that emerging 
pedagogical practices are heavily influenced by deeply routed pedagogical 
theories, such as social constructivism and project-based learning. Only 
by understanding how it works can we develop an engaging, motivating 
didactic design that effectively incorporates game elements into the school 
and classroom environment. Adell and Castañeda (2012) acknowledge 
that these strategies present both opportunities and constraints, and it 
is the duty of teachers to be aware of them. Although it is promoted as 
an innovative tool, does it actually favour educational innovation? Del 
Río-Fernández (2023) stresses that educational innovation is a constant 
process and should not be conceived as an isolated act. According to Sola 
(2016), there is often an empty discourse that promotes technology and 
creativity as a source of innovation that in many cases leads to “activism 
for activism’s sake”, with these new activities lacking a psychopedagogical 
foundation or clear significance for students. As we shall see below, the 
key lies in the teacher and his or her role around helping people to 
learn, which obviously requires having the knowledge and competencies 
necessary to understand the benefits of this tool and incorporate them 
appropriately in professional practice.

Intrinsic motivation in planning gamified environments

The concept of “motivation” can vary depending on the context, but, in 
general, it encompasses internal and external processes that provide an 
explanation for our actions, both past and future. According to Ainley and 
Ainley (2011), motivation is the reason behind behaviour, which defines 
what and why we do something. A lack of motivation is one of the most 
frustrating obstacles to learning that teachers can encounter. Despite its 
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apparent simplicity, the complexity of this subject has been extensively 
researched in an attempt to define and understand it. Motivation has 
proven to be a crucial factor in learning and achieving goals, which has 
led to ongoing interest in analysing its attributes from various fields of 
knowledge, including education. In Table I, Becta (2001) presents some 
characteristics that influence motivation in relation to the attributes or 
procedural principles of gamified activities:

As can be seen, some of the features that promote motivation are 
connected to the pedagogical principles mentioned earlier, which stress 
active, meaningful, relevant learning where students build their own 
knowledge through experience and interaction with the environment. 
Gamified learning pursues two primary goals: to identify students’ 
motivations for engaging in the task, and to manage this information 
to improve activities and predict how they will work in the specific 
context. In the educational field, focusing on the first of these goals is 
key to adapting gamification elements to students’ interests and needs, 
engaging them in their learning processes. However, planning a gamified 
environment is a complex task because individuals are motivated by a 

TABLE I. Characteristics that influence motivation

What does motivation indicate? Autonomous work
Self-directed problem-solving
Persistence
Pleasure in learning

What generates motivation? Active participation
Intrinsic, quick feedback
Challenging but achievable goals
A mixture of uncertainty and openness

What can help motivation in a 
useful way?

Collaborative interaction
Peer-mediated scaffold learning
Creative competition or cooperation
Equal opportunities

What does sustained motivation 
depend on?

Link to reality
Relevance for the user
Recognisable, desirable roles for players

What are the problems with 
motivation?

Motivation can lead to obsession
Motivation can cause transference from fantasy to reality
Motivation can induce selfishness

Source: Becta, 2001, p.2.
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range of different factors, such as the desire for rewards or simply the 
enjoyment of taking part.

Two differentiating features that play an important role in player 
motivation are identified in current approaches: intrinsic and extrinsic 
motivation (Deci et al., 2001). In intrinsic motivation, a behaviour or 
action is associated with an internal value, a personal enjoyment, while 
in extrinsic motivation, external rewards or punishments are given in 
exchange for continued commitment or behaviour. In learning, intrinsic 
motivation has proven to be particularly significant due to its numerous 
educational advantages. Aguilar (2016) identifies it as the interest and 
satisfaction derived from engaging in an activity for oneself, demonstrating 
a sense of power, effectiveness and autonomy that is inherent to the 
value of the task. This results in an increased inclination towards 
learning, improved information retention, and enhanced ability to apply 
acquired knowledge in relevant contexts (Pérez Gómez, 2012). However, 
an unbalanced, inconsistent gamified design that relies excessively on 
prizes and rewards may primarily encourage extrinsic motivation and 
short-term engagement. Zichermann (2011) argues that this approach 
omits the positive potential of gamification beyond awarding prizes. 
Extrinsic incentives, when used correctly, can send the message that 
skill rather than effort alone is rewarded. As Kalat (2011) notes, the 
reward in a gamified environment would be the mere fact of using one’s 
own skills. However, extrinsic motivation should be used to enhance 
intrinsic motivation by rewarding students for seeking new challenges, 
demonstrating curiosity in learning, or completing tasks for the pleasure 
of learning (Lepper et al., 2005). Teachers can cultivate this motivation 
in order to enhance the learning process by balancing the internal and 
external elements that constitute the desire to learn for the pleasure of 
doing so.

As for the effectiveness of gamification, research has often used Ryan 
and Deci’s (2017) self-determination theory (SDT) as a framework for 
analysing students’ motivation and learning engagement. This theory 
encompasses intrinsic and extrinsic motivations and considers three 
essential psychosocial needs in these human motivations: Personal 
attribution, which is satisfied with free choice and alternatives to solve 
the task, thereby increasing perceived autonomy and, in turn, intrinsic 
motivation (Ryan and Deci, 2000); Competence, which is encouraged 
by providing feedback on attractive tasks and challenges, promoting 
motivation to complete the activity; and Relationship, which is satisfied 
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when feeling connected to others and being part of a community with 
common interests and goals. Studies into SDT and education have shown 
that supporting these intrinsic needs facilitates deeper, internalised 
learning (Rigby and Przybylski, 2009).

Sherry et al. (2006), in addition to Competence and Relationship, point 
to four motivational factors that make young people want to play video 
games, namely excitement, challenge, fun, and fantasy. Excitement comes 
from fast action and high-quality graphics; Challenge involves pushing 
oneself to a higher level of skill or personal accomplishment; Fun is 
often used to avoid stress or responsibilities, pass the time, and relax; and 
Fantasy allows participants to do things that are unattainable in real life.

Knowing these aspects will be crucial in order to understand the 
what (content) and why (process) of pursuing goals and to provide 
explanations for motivational behaviour. Understanding the reasons that 
lead young people to play video games enables us to anticipate which 
gamification elements should be considered when designing the activity 
(Keller, 2009). Intrinsic motivation is considered the most beneficial, given 
its ability to satisfy the three psychological needs of SDT and facilitate 
long-lasting, high-quality learning (Ryan and Deci, 2017; Deci and Ryan, 
2000). Gamification combines these two motivations by using extrinsic 
rewards such as levels, points and badges to enhance engagement, while 
also bolstering autonomy and a sense of belonging (Muntean, 2011).

Educational possibilities of gamification: key components for imple-
mentation

As noted above, gamification takes game elements and uses them to 
enhance teaching and learning, fostering student engagement and focus. 
Its goal is to establish an engaging interactive educational experience 
that promotes a willingness to learn and encourages positive behavioural 
changes, both at individual and collective levels (Ibarra, 2022). According 
to López-Marí et al. (2022), the concept of “civic gamification” is used 
to describe this strategy’s ability to foster cooperation and engagement 
among participants. It is also associated with creating a “flow experience” 
(Oliveira et al., 2020), where students are fully immersed in the task 
and harmonise goals and emotions, “sustaining effort and performance 
through a sense of enjoyment derived from the balance between challenge 
and enjoyment” (Oña, 2022, p. 25).
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Figure I presents a basic approach to gamification design. Although 
implementing gamification in the classroom might seem a simple task, 
it is actually quite complex. Unlike linear educational sessions, this 
methodology may require storyboards, flowcharts, prototypes, computer 
code and a cycle of continued experimentation, assessment, feedback 
and modification. Planning and outlining the different elements of the 
game is a somewhat complex task.

To ensure a better understanding of gamification and apply best 
educational practices, this text presents the key components that should 
be included when implementing a gamified experience in the classroom. 
Although some of these elements have been mentioned in previous 
sections, here they are connected and focused on the design of didactic 
activities and their adaptation to the context:

	■ Fictional framework: this involves developing a broad, consistent 
story (Raftopoulos, 2014) with a well-developed narrative that 
actively engages learners and immerses them in an engaging 
adventure: “Pirate Plunder”, “Time Globetrotters: the adventure of 
time travel”, are just a few suggestive titles that can frame the 
plot and enhance a gamification project. This will help generate a 
stimulating immersive environment for learning, promoting a sense 

FIGURE I. Basic proposal in gamification design

Clarify proposals
Identify the 

content

Design a 
fictional 

framework

Create roles and 
avatars

Design the curricular 
experience: What 

adventure will students 
live?

Establish rules 
and regulations

Create a 
transparent 

reward system

Establish 
increasing 

difficulty levels

Constantly evaluate 
the experience in 
order to improve

Offer continuous 
feedback

Source: drafted internally.
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of belonging and emotional connection, as well as participation 
and engagement.

	■ Roles and avatars: the gamified experience is enriched when 
participants embody personalised roles represented through 
avatars. This gives students an identity and ensures they are the 
central figures in their own learning adventure. This role should 
be in line with the type of player identified with. In this sense, 
Bartle’s (1996) categorisation of the four types of player profile 
could be taken into account:

	‒ Achievers: achievers are focused on achieving the goals of 
the game with efficiency and integrity. While they do not 
necessarily seek to beat other players, they strive to outdo 
themselves and complete tasks properly. Their attitude can 
make them good leaders who motivate the team in the pursuit 
of their goals.

	‒ Explorers: explorers are passionate about discovering new 
things and exploring all the possibilities offered in the game. 
Their main motivation lies in facing uncertainty and surprise, 
and in solving the challenges they face. They are willing 
to take risks and are not so concerned with controlling or 
dominating the game. They enthusiastically share their 
findings and knowledge, looking for everyone to benefit from 
their explorations. This type of player can bring a creative, 
innovative approach to the team, finding novel solutions.

	‒ Socialisers: socialisers enjoy the social interactions that the 
game provides, seeking to establish relationships with other 
players through participation. For them, the game is an 
opportunity to share experiences, emotions, ideas and, in 
short, to make new friends. They are especially attracted to 
team play, where they can collaborate with others and develop 
social skills. Their work can be very useful in creating a good 
working environment and fostering cooperation. They can 
also help with conflict mediation and with building positive 
relationships within the team.

	‒ Killers: killers like to demonstrate their control, superiority 
and dominance. Their main goal is to win, and they will have 
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no qualms about doing so at the expense of other players. 
Competition and recognition are the most important things to 
them, and they enjoy bragging about their victories. This type 
of player can bring a competitive and challenging perspective, 
stimulating the team to improve and surpass themselves. 
However, it is important to ensure that their approach is not 
too aggressive or detrimental to the team as a whole (Monzón-
Honrubia, 2021).

Each type of player can bring valuable skills and perspectives to a 
team in a gamified classroom experience, so it is worth identifying them 
and considering their distribution in order to form balanced groups.

	■ Challenges, feats or missions: the tasks to be carried out by the 
students in order to develop the competencies and meet their goals. 
This involves navigating and resolving challenges or obstacles in 
accordance with the rules of the activity, varying levels of difficulty, 
and, in certain cases, chance elements that can either benefit or 
hinder players throughout their adventure. Developing challenges, 
feats or missions requires meticulous preparation that strikes a 
balance between participants’ abilities and the level of challenge 
posed by the game. Ensuring that tasks are neither too difficult nor 
too easy will reduce participants’ frustration and allow learners to 
gain self-confidence (Hammond, 2001). This balance is essential 
to maintain motivation and to capture attention in the long term. 
In this sense, we have already mentioned the link to ZPD and the 
importance of knowing the student’s level of cognitive development.

	■ Progress measurement standard: rubrics, cumulative experience 
scoring through achievements, activity logs (Lee and Hammer, 
2011), or any other gamified system that can establish and identify 
the team’s or the participant’s path and current situation (similar to 
a continuous assessment system) can be used to motivate learners 
through successful experiences and a sense of achievement. The 
plot of the fictional framework may also progress based on the 
success achieved in various activities. In any case, the ethical and 
pedagogical component will always be fundamental. Monzón-
Honrubia (2021) emphasises the importance of the gamified 
experience resulting from teamwork and from acknowledging 
joint progress, with students working together to meet goals, 
fostering attitudes such as altruism and positive communication.
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	■ Continuous feedback through badges and symbolic rewards: 
according to Ortiz-Colón et al. (2018) and Foncubierta and 
Rodríguez (2016), constant feedback is one of the biggest 
advantages of gamification and helps foster tolerance to failure, 
freedom to make mistakes, awareness of the learning process, and 
a sense of progress. Systems including experience points, badges, 
achievements and narratives can be used to provide this feedback. 
However, their educational value will depend largely on the type 
of activity in question, such as problem-solving, knowledge tests, 
open-ended questions, writing or speaking, and their relevance 
to the pedagogical goals. This is the most controversial element, 
since its application can intrinsically or extrinsically influence 
motivation, with the former, as discussed above, being the one 
that has a real pedagogical significance.

Key considerations for teachers

Implementing gamification in the classroom places significant 
responsibility on the teaching team. The success of this strategy will 
depend to a large extent on how the project is designed and planned. 
However, the most relevant factor will not be what to teach (despite this 
also being important), but rather how to teach it, i.e. which processes, 
models and techniques will be used, since “the educational quality of 
these activities, will determine, to a large extent, the possibilities of 
student learning” (Alcaraz et al., 2019, p. 125).

Below are five key points that every teacher should take into 
consideration when carrying out a gamified experience:

	■ Know the risks of gamification: although successful experiences 
are well known, it should be noted that inadequate implementation 
and design are also quite common in gamification (Navarro et al., 
2021). For example, the excessive use of extrinsic rewards can 
detract from and limit real interest in learning. Moreover, focusing 
excessively on competition within a group may lead students to 
prioritise outperforming their peers rather than focusing on personal 
growth, resulting in a decrease in both self-esteem and motivation.

	■ Minimum training in gamification: designing a gamified 
educational experience implies knowing its specific characteristics 
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in order to maximise the benefits and reduce the drawbacks. 
As noted above, we must differentiate gamification from other 
strategies that it tends to be confused with, such as serious 
games or GBL. Oña (2022) also distinguishes between superficial 
gamification and deep gamification. Throughout the article, we 
have discussed the concept of deep gamification, which entails 
creating an immersive experience in the classroom through a 
complex narrative. Superficial gamification, meanwhile, uses 
online tools for simple activities with game elements (Quizizz, 
Genialy, Kahoot!, Socrative, Poll, Everywhere, Plickers, Quizlet, 
Super Teacher, etc.). There is often confusion between these 
approaches, as stated by Navarro et al. (2021) in their research 
involving 118 gamified experiences, with 62 being excluded due 
to non-compliance with the true methodology.

	■ Count on the latest advances in neuroeducation: neuroscience, 
and especially neuroeducation, has discovered that meaningful 
learning is linked to emotions. As already mentioned, positive 
rather than negative emotions favour the neuronal synapses in 
charge of learning. Without emotion, there is no motivation; and 
without motivation, it is difficult to learn anything (Monzón-
Honrubia, 2021). Gamification cannot be fully understood without 
addressing emotions and motivation, as these factors are where its 
greatest potential lies.

	■ Know our students: a key element in the design of any gamified 
project is to know the context of the school and the classroom: the 
school year in which the experience will take place, participants’ 
abilities, their interests, and their profile as players. We previously 
talked about the four types of players; identifying which one our 
students identify with can make it easier to form teams, thereby 
enhancing engagement and, consequently, the effectiveness of the 
gamification.

	■ Establish consistent goals and procedural principles: a 
gamified experience must be based around activities arising 
from the curriculum and be aligned with the competencies and 
pedagogical processes that facilitate learning, since, as García-
Tuleda (2019) points out, “gamification provides motivation and 
interactivity, but not the actual process of learning”. (p. 3)
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In this sense, it will be necessary to establish clear goals and 
procedural principles that will serve as guidelines to think through, 
modify or develop activities: Do we want students to be the main players 
in the process? Do we want the proposal to be inclusive? Do we want it 
to encourage reflection, cognitive links and metacognition? Do we want 
the assessment to be formative and continuous?

Each teacher has his or her own conception of what is valuable 
and possible in the field of education, which is shaped by his or her 
personal experiences, training, environment and interactions with other 
professionals in the sector. Consequently, the way in which teachers 
approach their educational work is influenced by their own visions of 
the meaning and function of the school and their roles in it.

When designing and developing a gamified experience, it is essential 
to establish clear procedural principles to ensure that the actions around 
practice are purposeful and intentional, aligning with the pedagogical 
values we wish to promote.

Conclusions

Gamification has become an increasingly influential educational trend 
over recent years, thanks to its potential in terms of integrating playful 
elements that enhance student motivation, engagement and the learning 
process. While some studies argue that this approach has not had a 
significant impact on education, emphasising the negative effects of 
extrinsic rewards over a prolonged period, other research acknowledges 
its potential to bring about transformative changes in the teaching-
learning process, as well as its capacity to foster student engagement 
and interest.

In this sense, motivation is the central factor underlying student 
behaviour, which can be manifested intrinsically or extrinsically. The two 
dimensions of motivation are therefore closely linked to the characteristic 
elements of gamification. However, if we prioritise the educational value 
of the activities, our main focus should be on promoting processes 
that enhance intrinsic motivation (e.g. autonomy in decision-making, 
emotional connection through social interactions) and on applying 
knowledge to practical situations, all of which, as we have seen, are 
crucial for the cognitive process.
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However, when assessing the integration of gamification in the 
classroom, the first step should be to acknowledge that it is one of 
many instructional approaches, distinguished by a specific design which 
should always be guided by a pedagogical purpose that goes beyond just 
its motivational aspect. Moreover, adaptation to the context and type of 
students should consider their personal and cognitive characteristics, as 
well as their age and developmental stage.

Adequate training in the components and particularities of 
gamification (fictional framework; roles and avatars; challenges, feats or 
missions; progress measurement method; feedback through badges and 
symbolic rewards) will help prevent it being confused with other related 
educational strategies, such as serious games or GBL.

It must not be forgotten that the success or failure of gamified learning 
cannot be solely attributed to the resources used, but rather depend 
primarily on the design, planning and meaningfulness of the experience. 
Indeed, highly motivated students may become tired of poorly structured 
dynamics, meaningless activities or poorly calibrated challenges 
(Foncubierta and Rodríguez, 2016). Training around gamification is 
therefore key in order for teachers to design meaningful experiences 
that favour student motivation and learning, guaranteeing its success in 
the classroom.

Information
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de Gamers y Creadores de Contenido Digitales y Fanáticos. Influencia 
en el rendimiento deportivo y profesional (INTERS-GAMERS)”. Cátedra 
estratégica eSports. Ref: Redes Gamers 2023/00000201.
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Abstract
Introduction: learning environments have suffered enormous changes in the 

last few years, as a consequence of social transformations and the students’ new 
demands. Furthermore, motivation in higher levels of education is related with 
a better academic performance, with the teaching staff’s role as a key aspect to 
have an impact on it. In this context, gamification is especially relevant, since it 
takes advantage of the attractiveness and significance of games and videogames 
to boost the implication and the learning experience. On the other hand, TV 
programs are a format that generates a great interest in university students. 
Therefore, the objective of this article is to analyse the teaching staffs’ role in 
a gamification proposal inspired by the TV program Masterchef, based on the 
narratives of its participants, with the intention of knowing its incidence and the 
aspects highlighted by them. Methodology: the participants were 29 students 
(4 female, 25 male) from the MA in Teaching from the University of Granada. 
A qualitative methodology was employed, and a phenomenological study was 
conducted. Through an open question approach, and using Google Drive, 
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the students shared, anonymously and voluntarily, their emotions, the things 
they learned and both the negative and positive aspects they lived throughout 
the experience. The analysis was done using the software Nvivo. Results: the 
three characteristics that the students highlighted about the professor, and that 
according to their narratives, had the most impact on the degree in which they 
took advantage of the proposal, were: the levels of exigence (which made them 
give the better of themselves), the feedback (which favoured the learning process 
and the feeling of making progress) and the care for details (which contributed in 
the immersion of the participants and the credibility of the proposal). Conclusions: 
seeing the obtained results, the teacher/professor is a key differentiator element 
in these types of approaches, resulting in a higher degree of implication from the 
students and a higher degree of satisfaction with the proposal.

Keywords: teaching role, gamification, learning, university, students.

Resumen
Introducción: los entornos de aprendizaje han sufrido enormes cambios 

en los últimos años, como consecuencia de las transformaciones sociales y las 
nuevas demandas del alumnado. Además, la motivación en educación superior 
se relaciona con un mejor rendimiento académico, siendo el rol del docente 
un aspecto clave para incidir en la misma. En este contexto, adquiere especial 
relevancia la gamificación, pues aprovecha el atractivo y significatividad de los 
juegos y videojuegos para favorecer la implicación y el aprendizaje. Por otro 
lado, los programas de televisión son un formato que genera un gran interés 
en los estudiantes universitarios. Por tanto, el objetivo del presente artículo 
es analizar el rol del docente en una propuesta de gamificación basada en 
el concurso Masterchef, a partir de las narrativas de sus participantes, con la 
intención de conocer su incidencia y los aspectos más destacados por ellos. 
Metodología: los participantes fueron 29 estudiantes (4 chicas y 25 chicos) 
del máster de profesorado de la Universidad de Granada. Se ha utilizado la 
metodología cualitativa, llevando a cabo un estudio fenomenológico. A través 
de una pregunta abierta, mediante Google Drive, los estudiantes compartieron, 
de manera anónima y voluntaria, sus emociones, aprendizajes y aspectos más y 
menos positivos a lo largo de la experiencia. El análisis se realizó con el software 
Nvivo. Resultados: las tres características que el alumnado más destacó del docente 
y que, según sus narrativas, más incidieron en el grado de aprovechamiento 
de la propuesta, fueron: la exigencia (que les hizo sacar su mejor versión), el 
feedback (que favoreció su aprendizaje y sensación de progreso) y el cuidado 
de los detalles (que incidió en la inmersión de los participantes y la credibilidad 
de la propuesta). Conclusiones: a tenor de los resultados obtenidos, el docente 
es un elemento diferenciador en este tipo de planteamientos, propiciando un 
mayor grado de implicación del alumnado y de satisfacción con la propuesta.

Palabras clave: rol docente, gamificación, aprendizaje, universidad, alumnado.



Navarro-Mateos, C., Pérez-López, I.J., Trigueros Cervantes, C. Analysis of the teaching role in a gamification proposal in the teacher’s master’s degree

267Revista de Educación, 405. July-September 2024, pp. 265-291
Recibido: 16/05/2023   Aceptado: 09/01/2024

Introduction

The pedagogical methods that involve students and make them work 
actively in learning tasks and through reflective processes, represent in 
recent years a new model of teaching at different stages, including the 
university level (Pires, 2021). In this context, different digital resources 
are combined with in-person teaching, achieving students’ proactive 
behaviors in training processes (Andrade and Brookhart, 2020; Van Laer 
and Elen, 2017). With the rapid development of educational information 
technologies, traditional teaching environments have undergone 
enormous changes, also requiring a transformation of the teaching role. 
The knowledge transfer function of the teacher has been replaced by a 
role more related to the development, guidance and facilitation of learning 
(Liu, 2018). However, assuming the role of information facilitator requires 
adaptation and flexibility on the part of the teacher, understanding 
learning as a process (Hernández et al., 2018; Reeve, 2006).

On the other hand, the concept of leadership typical of the area of 
marketing and business, can be transferred to the field of education, 
where the teacher must be aware of the importance of creating an 
environment conducive to learning and motivation (Peña and Wandosell, 
2015). In fact, motivation in higher education is directly linked to academic 
performance and, ultimately, to educational success (Okada, 2023; 
Robbins et al., 2004). Similarly, the relationship between the teacher and 
the student is another key predictor of academic performance (Frenzel 
et al., 2009; Yoon, 2002). Knowing what students expect from teachers is 
essential when playing the teaching role, and improving teacher-student 
relations (Poulou, 2014; Wubbels, 2005).

If we analyze the profile of the ideal teacher based on the perceptions 
of students (Marín et al., 2011), students related to the field of social 
sciences highlight three aspects: teachers’ skills to teach (fluency in 
explaining, good communicative skills, etc.), the relationship with students 
(understanding and receptive person, etc.) and their social skills (close 
person, not authoritarian, etc.). Focusing on the teachers themselves, 
they highlight the importance of personal skills to develop their 
profession, such as pedagogical love, motivation, enthusiasm, creativity 
or self-criticism (Alonso-Sainz, 2021). These were followed by didactic-
pedagogical skills, such as reflection on teaching practice, innovation or 
the use of teaching strategies that include active methodologies.
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Therefore, the technical vision of education should be put aside in higher 
education and bet on an approach in which the personal growth of both 
student and teacher takes precedence, achieving significant learnings related 
to the objectives set by the teacher (Orón and Blasco, 2018). Different authors 
highlight the key role that motivation, through the role of the teacher, plays 
in the teaching and learning processes, since the relationships that are 
established with the students and the methodology selected will influence 
the interest and development of the students’ skills (González-Castro et al., 
2021; Rodríguez-Pérez, 2012; Valenzuela et al., 2015).

Audiovisual influence

In the current audiovisual panorama, television series are the ones that 
achieve the greatest impact on the population, with a growing trend in the 
supply of titles and possibilities in recent years in the different streaming 
platforms (Albornoz and García, 2022). Young people today prefer to 
watch series and films on these platforms (Cortés-Quesada et al., 2022; 
Navarro-Robles and Vázquez-Barrio, 2020), although for the viewing of 
contests or reality shows they continue betting on traditional television 
(Navarro-Robles and Vázquez-Barrio, 2020). In addition, this generation 
has a tendency to connect audiovisual content and social networks, as 
they share their opinions through the Internet, which further expands 
the possibilities (Guerrero-Pérez, 2018).

Therefore, as Arufe-Giráldez (2019) says, the current media boom 
is a great opportunity for teachers, since college students are frequent 
consumers of television programs. This significance can be used to 
adapt successful formats to the educational context, generating a greater 
attraction in the way a subject is presented and carried out.

Some examples are the works of González and Pujolà (2021) and Pérez-
López and Navarro-Mateos (2023a) developed in Spain. The former took 
advantage of the Peking Express television contest, including missions as 
a characteristic element of the programme for foreign language teaching 
and game-based learning as a methodology. Thanks to this, they managed 
to influence the motivation and learning of students, highlighting the 
potential of play in the educational context. The work of Pérez-López 
and Navarro-Mateos (2023a), called “Este profe me suena”, was carried 
out in the Master’s degree in teaching and was inspired by the Spanish 
well-known program “Tu cara me suena”. It included the main roles that 
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appear in the contest (host, jury and contestants), and elements as the push 
button, combined with learning based on challenges. Students showed 
enormous satisfaction for the learning acquired through an approach of 
these characteristics, given its attractiveness and significance. In addition, 
in the international scientific literature, we find more proposals that, 
although they do not recreate the sensations and emotions of television 
programs as such, they use instead their potential to work with content 
from different subjects and reflect on current social issues (Black, 2001; 
Huilin and Hyangkeun, 2020; Klein, 2011; Wang, 2012).

Gamification

In close relation to the previous section, and in regards with the importance 
of increasing motivation of students to favor their learning, in the last decade 
there has been a boom of gamification in the educational context (Dicheva et 
al., 2015; Subhash and Cudney, 2018). One of its main objectives, precisely, 
is to influence students’ motivation in the teaching and learning process 
through different mechanics and elements of games and video games and, 
thus, achieve greater involvement in the learning process (Kapp, 2012). In 
fact, the different theories that support their inclusion in the educational 
context are based on a positive relationship between gamification and 
learning outcomes (Landers, 2014; Sailer and Homner, 2020).

In many cases, the concept of gamification has been mistakenly 
associated with the use of three very characteristic elements of video 
games: points, badges and leaderboards (PBL). In the educational field, 
gamification cannot be limited to the extrinsic component, since it is 
intended to achieve transcendent objectives that go beyond the exclusive 
use of rewards (Kapp, 2012; Pérez-López and Navarro-Mateos, 2022a; 
Zichermann and Cunningham, 2011). That is why other aspects should 
be included such as, for example, a narrative, challenges and missions, or 
the actions and emotions characteristic of the thematic universe selected 
to make the most of the full potential of gamification in the classroom 
(Marczewski, 2018; Pérez-López and Navarro-Mateos, 2023b).

Gamification can be carried out under a formative approach or a 
experiential one, but this does not mean that in any of the approaches 
is dispensed with what characterizes the other (Pérez-López and 
Navarro-Mateos, 2022b). In postgraduate education, the emphasis should 
undoubtedly be placed more on the formative approach, giving students 
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the opportunity to consolidate and build on the learning acquired 
previously in their undergraduate studies. Further, we talk about a 
profile of students with a higher level of competence, and it is highly 
recommended that they become aware that they are the main responsible 
for achieving quality training. As the authors point out, the approach of 
a television format (or talent show), with a more sequenced approach 
and closed structure and design beforehand, can be a good option for 
postgraduate students (Pérez-López and Navarro-Mateos, 2022b). In 
fact, this circumstance is not incompatible with uncertainty, curiosity 
and surprise, key aspects in the training processes to achieve significant 
learning (Domínguez-Márquez, 2019; Mora, 2017; Oudeyer et al., 2016). 
In addition, the performance of the participants will determine “their 
continuity in the (television) program”, testing the commitment to their 
training and the development of core competencies for their future work 
performance.

Contextualization

The present proposal was developed in a course of the specific module 
Learning and Teaching of Physical Education, of the University Master 
in Teaching in Compulsory Secondary Education and Baccalaureate, 
Vocational Training and Language Teaching (in the specialty of PE 
-Physical Education-) of the University of Granada (Spain). It involved 29 
students (4 girls and 25 boys), and had a teaching load of 12 credits. The 
main objectives or learning outcomes of this course are:

	■ Knowing and analyzing the curricular elements, establishing 
correspondences between them and evaluating the suitability of 
these.

	■ To know and use the basic concepts of the didactic of PE to make 
a global analysis of the teaching and learning processes.

	■ Plan a school educational program in PE from a critical perspective, 
assessing its suitability and making modifications consistent with 
the aims of education.

	■ To acquire teaching skills for the future development of their 
professional work.
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Proposal description

A proposal was made with gamification and active methodologies as 
a reference, so that the students had the leading role. The popular 
television contest called Masterchef was used, given the great impact 
of this show, and adapted to the educational field. In fact, after a first 
analysis of its main elements and structure, it was possible to see the 
enormous potential it had in this regard, as shown in Figure I.

FIGURE I. Similarities between the world of culinary and teaching

Source: Compiled by author.
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During the whole experience, students were made to feel like the 
contestants of the program, recreating the emotions and feelings of the 
participants in each challenge they had to face (emotions management, 
time pressure, teamwork or creative approach), and transferring all of it 
to the future reality of a PE teacher.

The teacher (chEF -EF is from Educacion Fisica in Spanish, Physical 
Education in English-) was in charge of presenting the different contest 
tests, as in the original program, and presenting weekly the “ingredients” 
(formative contents) with which the contestants had to elaborate the 
“dishes” (challenges) that must meet different standards characteristic 
of the culinary field: “flavor” (degree of compliance with the objectives 
set), “logic of the dish” (coherence between the contents presented) and 
“plate up” (format in which it was presented).

The three classes a week (Monday, Wednesday and Thursday) were 
used to recreate the structure of the original program, maintaining the 
three tests that characterize Masterchef:

	■ Individual test (on Mondays): the contestants had different 
“ingredients” to use in their “dish”, either in some concrete way 
or in a free way. In this test the most outstanding candidates were 
chosen, becoming the captains of the team event.

	■ Team test (on Wednesdays): the captains chose the members of their 
teams and the “menu” (a combination of different challenges) they 
preferred to perform. The challenge was to work as a team in an 
organized way to get all the “dishes” out in time. Teams that got the 
worst feedback faced the elimination test (happening on Thursdays).

	■ Proof of “elimination” (on Thursdays): the contestants who stood 
out the day before had to perform individually the challenge 
that the jury had prepared for that day. Those responsible for 
the “dishes” that did not meet the established criteria were no 
longer eligible to win the title of MasterchEF Granada (unless 
they managed to stand out in the retake of the penultimate week 
of the contest). However, all of them continued to participate in 
the tests and challenges of each week, acquiring the same learning 
as the rest of the peers.

One of the key aspects to making the experience more immersive and 
credible was the care of small details and language. In this sense, the 
characteristic objects of the program (figure II) were used, such as the 
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logo, the mysterious box, the clock that marks the cooking time or the 
immunity pin, as well as the white aprons of the contestants (and black 
for the elimination test).

FIGURE II. Example of elements included to increase immersion and credibility

Source: Compiled by author.

Each week the challenges were built around one or several 
“ingredients”, as detailed below:

	■ Week 1. Presentation and class climate.

	■ Week 2. Educational legislation and planning in PE.

	■ Week 3. Value of PE and profile of a good teacher.
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	■ Week 4. Active methodologies and importance of communication 
skills.

	■ Weeks 5 and 6. Teaching intervention through practical sessions 
in PE.

	■ Week 7. Game-based learning and play point.

	■ Week 8. Evaluation, escape room and gamification.

	■ Week 9. Creative cooking (developing creativity in education), 
serious games and retake test.

	■ Week 10. Semifinal and final.

Method

The work has been framed within the interpretive paradigm (Denzin, 2010; 
Denzin and Lincoln, 2012; Silverman, 2001). A qualitative methodology 
has been used, and a phenomenological study was performed to 
understand the experience lived in all its complexity (Fuster, 2019; Van 
Manen, 2017). We aimed to have a vision of the feelings, perceptions 
and experiences of the participants involved in the project. The analysis 
aims to know and understand the perceptions that students have of the 
teaching role in a proposal of gamification. Therefore, the objectives of 
this work are:

	■ To describe the structure and main elements of a gamification 
project developed in the Master of teaching, and inspired by the 
Masterchef cooking television program.

	■ To analyze and interpret the testimonies that students made 
throughout the proposal with respect to the performance of the 
teacher, identifying the aspects that had the most impact on them.

The production of information has been done through the testimonies 
that the students made throughout the experience (Biglia and Bonet-
Martí, 2009). The aim was to understand the depth and transcendence 
of the teaching-learning process (Bolívar et al., 2001). The information 
production technique involved the testimonies collected through a 
questionnaire with an open question on Google Drive. Through this 
questionnaire they shared, voluntarily and anonymously, their main 



Navarro-Mateos, C., Pérez-López, I.J., Trigueros Cervantes, C. Analysis of the teaching role in a gamification proposal in the teacher’s master’s degree

275Revista de Educación, 405. July-September 2024, pp. 265-291
Recibido: 16/05/2023   Aceptado: 09/01/2024

experiences and perceptions, learning, emotions and other aspects 
(figure III). A total of 265 testimonies were collected at the end of the 
project. By having the date of realization, this allowed us to classify the 
contributions of the students in three moments, relating them with the 
culinary field:

	■ “Starters”: first contact with the narrative and structure of the 
sessions (week 1).

FIGURE III. Google Drive open question header

Source: Compiled by author.
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	■ “Main course”: work of the different contents and competences 
of the course, and phase of practical PE sessions (from week 2 to 
week 8).

	■ “Dessert”: presentation of different products (a board game on 
contents of the subject of PE and a teaching unit with innovative 
approach) that happened the same weeks of the semifinal and 
final of the contest (week 9 and week 10).

The analysis were performed using the NVivo software, by a thematic 
and categorical analysis (Bernard and Ryan, 2010; Mieles-Barrera et al., 
2012; Vaismoradi et al., 2013), which used the initial word frequency to 
find the key categories (and their corresponding subcategories) derived 
from the participants’ speech.

Ethics in research was guaranteed by an informed consent approved 
by the ethics committee of the University of Granada, which guaranteed 
the confidentiality and anonymity of the participants. At the time of 
writing the results, the names of the students have been replaced by 
those of Spanish reference chefs to not reveal the identity of the students.

Results

First of all, we should highlight the enormous volume of testimonies that 
talk about the teaching role, being the most referred category, ahead of 
some with enormous formative value as “Learning” or “Emotions”. This 
aspect is of great relevance, because it makes us see the impact that the 
teacher has in a proposal of gamification. Therefore, we will analyze 
what characteristics and competencies the students highlight about the 
teacher role, and the impact that it could have on the degree of use of 
the proposal, as well as the value that they give to its future professional 
work.

The starting point will be a hierarchical map, to compare the 
subcategories related to the teaching role according to the number of 
references of each of them (figure IV).

As we can see in figure IV, the “Demanding” is the subcategory to 
which students most allude, with a total of 95 coding references. In them, 
the participants highlighted the high intensity and demand of the format, 
and the fact that the teacher does not agree with the minimum necessary 
from students but makes them go further to get their best version. 
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This idea can be seen in the testimony shared by Eneko Atxa, as it 
reflects on the teaching role and its impact on the degree of achievement 
of student achievements: «The chEF is very tight and even if you think 
you have it, he is always able to find something to improve. Without this 
requirement, it is true that we would have never improved as we did in 
this subject» (testimony 132). We also find another fragment in which 
Pedro Subijana reflects on the way a good educator should act, linking it 
directly with the teacher’s demanding profile:

I believe that squeezing your students within the particular conditions, 
which the teacher must know, is part of the work of a good educator. 
Take them to the frontier of their possibilities and once there, they will 
be able to cross it (testimony 115).

In this line, Valenzuela-Carreño (2007) points out that reducing the 
level of demand from the teacher would cause a misperception of the 

FIGURE IV. Hierarchical map of the subcategories that make up “Teaching role”

Source: Compiled by author.
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value of the effort in academic achievement. In addition, in this context, it 
will be essential to develop strategies that allow for a coherent response 
to the needs of the environment. Thus, being able to activate suitable 
skills to meet the requirements posed at the training level for their 
subsequent professional transfer (López-Aguilar et al., 2022).

On the other hand, it is interesting to see how this demanding 
spirit posed by the teacher ends up becoming a requirement towards 
the students, prioritizing the formative component to the narrative/
experiential. All this can be seen in the fragment of Martin Berasategui, 
in which her degree of critical awareness regarding his own performance 
is revealed:

I was not among the candidates for elimination, but I was still not 
happy with myself. When the candidates wearing the black apron (those 
for elimination) started working, I decided to join them and voluntarily 
perform the work alongside them. I wanted to take advantage of that 
day and relieve myself from the thoughts that I might not have deserved 
to be among the participants saved that week (testimony 20).

This approach that many of the participants had is very meritorious, 
because it is opposite to the dynamic to which they are accustomed (and 
whose formula worked for them for years), as perfectly expressed by 
Elena Arzak, «I’m not saying it can’t be done, because then you can find 
time for everything, but it is just that we’re not used to being demanded 
that much. We are used to being given everything done or do things by the 
path of least resistance» (testimony 188). To be under that demand leads 
them to discover what they are capable of, and to leave the comfort to 
which they are accustomed, as is the case of Joan Roca: «these challenges 
are very hard psychologically and make you see that you can work much 
more than we believe» (testimony 74).

The second subcategory that stands out is that of “Feedback”, with 
a total of 74 references. The students emphasize how necessary it is for 
their formative process to make them see certain things that they were not 
aware of at first, although it was not always easy to assimilate because, 
as Eva Arguiñano says, «finally, I wanted to add that all this reflection 
has been enriched thanks to the feedback that our chEF always gives us, 
which however hard it is, I do not change it for anything» (testimony 145).

They also mention how important it is to point out individual and 
group progress, as this recognition motivates them to continue working 
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even more. In fact, the sense of progress is considered one of the 
fundamental motivators in the educational field (Hailikari et al., 2016) 
and also in gamification (Kapp 2012; Marczewski, 2018), connecting 
with the concept of competence from the theory of self-determination 
(Ryan and Deci, 2000). When a person feels that the proposed challenge 
is achievable (and not too easy) he improves his skill levels with its 
execution, allowing him to face even greater challenges. This concept is 
also related to the flow concept (flow channel) because when you have 
a clear and immediate feedback, and the level of difficulty of a challenge 
is properly balance with the competence of the person, you can get 
into that optimal work area (Csikszentmihalyi, 2000), and connect with 
intrinsic motivation (Mehta and Vyas, 2022). The testimony of Paco 
Roncero collected the essence of these ideas as he received the pin 
recognition of immunity for his good work during the holidays, since he 
voluntarily worked on the “dishes” that he had not “prepared” properly 
during the contest: “The chefs have taken into consideration the work I 
have done during Christmas and the evolution I have had since day one. 
I felt proud, fulfilled, happy with what I have managed to cook from my 
harvest...» (testimony 98).

Thirdly, the category “Care of details” should be highlighted, with 33 
references. In the testimonies from this category, the participants focus 
on all the work behind each program: use of language and characteristic 
objects, adaptation of the main events of the contest, presentation of the 
ingredients, etc. These details make the difference, as expressed by Carme 
Ruscalleda «... our chefs did not hesitate to dress up with our soundtrack, 
and as they said, any excuse is good to show their involvement in this 
experience, every little detail counts and that is transmitted» (testimony 
6). In this sense, when a proposal inspired by an audiovisual reference 
is made, making the greatest number of similarities and nods to the 
original reference increases immersion and credibility (Navarro-Mateos 
and Pérez-López, 2022; Pérez-López and Navarro-Mateos, 2019), and 
participants like José Andrés value them enormously: «The chef presents 
the dishes, David Muñoz and I looked to each other, and we love it, this 
is Masterchef 100%. Further, it is the winner of the previous test the one 
who distributes the dishes, this is incredible!» (testimony 35).

Students also value the effort required to plan and execute such 
a project, wanting to reciprocate. This concern is present in many 
testimonies, highlighting that of Vicky Sevilla: «I do not like to think that 
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after all the effort, the desire and the time that our chefs dedicate to us, 
they feel disappointed with us, unmotivated or sad» (testimony 196).

Table I presents the matrix with the subcategories and the 
corresponding temporal moments (“starters”, “main course” or “dessert”), 
to analyze their evolution throughout the gamification project.

It can be seen how in the “starters” the degree of demand from 
the teacher stands out, because in that first week they were given 
enormous emphasis on how important it would be for them to take 
advantage of this specific training that preceded their teaching work. 
Thus, we were clear with the approach of the proposal and we also 
clarify that, for us, this was the best way for them to grow at the 
formative and personal level. A summary of the above is found in the 
testimony of Dani García:

From the beginning we could observe the degree of demand from the 
teacher, and more after not sending the first homework. Undoubtedly, 
this first class helped me to assimilate what a real job is and what it 
entails, involvement and effort, but I also know that the satisfaction of 
doing things well will come, even more after feeling not ok with myself 
that, which encourages me to excel every day (testimony 30).

TABLE I. Results of the query matrix in relation to temporal moments

Entrante Plato_principal Postre

Agradecimiento 2 19 10

Alumnado_protagonista 7 8 6

Charlas 2 8 1

Crear_conflicto 4 24 1

Cuidado_detalles 8 20 5

Exigencia 25 59 11

Feedback 8 58 8

General_reflexiones 2 11 19

Hab_comunicativas 0 10 1

Toque_atención 10 19 1

Total 68 236 63

Source: Compiled by author.
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All this was connected in a coherent way with the degree of demand 
that characterizes the Masterchef competition. To recreate the sensations 
and emotions of the program, a fundamental aspect in gamification 
(Pérez-López and Navarro-Mateos, 2019), characteristic elements such 
as the clock that marks the time of cooking were included. In regards 
to this, Ángel León says that it made them have to manage multiple 
emotions, a fundamental competence as a future teacher: «Again this 
day the degree of uncertainty was similar to that of demand. My feeling 
towards the task posed was initially of enough tension and stress, since 
we had to work against the clock» (testimony 31).

In regards with the “starters” it is also necessary to mention the 
subcategory “Wake-up call” because during the first week, the chEF 
devoted special attention to awareness. The various reflections were 
directed towards the necessary competences as future teachers and to 
the deficiencies that each student detected in regards with them, which 
generated the need to improve their training. In addition, the presentation 
of the first “ingredients” (such as those related to legislative aspects), 
which were the common basis of all “dishes”, made participants like 
Pepe Rodríguez reflect the following:

I have realized that I have no idea of almost anything related to 
legislation and it is very important for the teaching work, so it is an area 
in which I have to go much deeper and I must get up to date (testimony 
29).

A noteworthy aspect is the ability of the teacher to tell students off 
when necessary and instead of reducing their involvement, it motivates 
them to action. In fact, the students are very aware of it and, by living it in 
the first person, it helps them to be aware of its value and to extrapolate 
it to their future work, since «... even if you scold us, you motivate us to 
do things better and demand the maximum. It is something that I would 
like to be able to do myself, that is to say to tell my future students off 
at the same time that I motivate them. Here is an objective» (Susi Díaz, 
testimony 37). Something like this would be complex to achieve if a good 
classroom climate had not been previously built. An example of this is 
what Jordi Roca shares: «This reflects how important the climate of a 
classroom is to favor an emotional and sensitive environment, also trust 
and comfort, which also encourages participation as has been clearly 
demonstrated» (testimony 2). There is no doubt that if the teacher is in 
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a bad mood, it creates a tense work environment, in which the students 
are afraid to participate and if, on the contrary, the teacher is close and 
motivates them to learn with effort and dedication, the predisposition 
that will generate in the students will be completely different (Peña and 
Wandosell, 2015).

With respect to the “main course”, the “Demand” stands out in a 
remarkable way, together with the “Feedback”. During these weeks, topics 
and skills directly related to their professional work were addressed, 
such as planning in PE, active methodologies, the teaching intervention 
guidelines to be taken into account in the practical sessions or different 
evaluation instruments. At all times we tried to squeeze the full potential of 
the contestants, being very aware of it Andoni Luis Aduriz «... all teams were 
working in a good way today so I wanted to see our nomination as a favor 
for ourselves. Perhaps the chEF wanted to force our group to get something 
different from us next time. Honestly, he got this» (testimony 102).

In fact, in a large number of references related to “Demand” and 
“Feedback”, the contestants are the ones who directly assume the 
responsibility and consequences of their decisions, denoting a high level of 
maturity. A good example of this is the story shared by Karlos Arguiñano: 
«I arrived nervous because I was not able to send my homeworks to the 
chEF in time, so again I thank you chEF for doing what you thought was 
right» (testimony 119). In fact, another gesture that denotes enormous 
maturity is shown by Alberto Chicote, because he is able to understand 
that giving the best version of oneself is a gesture of generosity, since 
«that the fact that level is high makes us all improve more, because we 
cannot relax but give our best instead» (testimony 149).

Finally, in the “main course” the subcategory “Create conflict” is 
analyzed, understood as that cognitive flexibility that is required to adapt 
to new circumstances (Diamond, 2013). This is a basic competence for 
teachers in training, because tomorrow they will have to be able to 
adapt to the requirements of complex and changing situations (Mamani-
Ruiz, 2017; Savchuk et al., 2020). For this purpose they were tested in 
the different “cooking”, breaking the schemes so that they trained their 
resilience and were able to react to unexpected situations. An example 
of a test in which it was carried out is narrated by Quique Dacosta: «Four 
captains were appointed (I was one of them) to prepare the dishes of the 
next day, forming groups in which a surprise arose, rotating of group» 
(testimony 111). Fina Puigdevall delves into the emotions and sensations 
that this change of groups generated in the captains:
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I love that unexpected things like this happen, that force us to change 
and adapt from one moment to another. Above all, the place of the 
captains had to be even weirder, since I’m sure they were thinking who 
to choose and why, and suddenly... they ran into a new team, composed 
of members whom they had not chosen (testimony 121).

We arrived at the final part: the “dessert”. In this part the “Demand” 
subcategory remains present, a constant throughout the proposal. The 
subcategory with the most references in this case is that of “General 
reflections”. In it the participants took stock of the experience, shared 
their feelings and summarized their perception with respect to the 
experience and the teacher. Some people pointed out that it was an 
unforgettable experience, not only because of what was lived, but 
because of the applicability of the resources learned, as Toño Pérez 
says: «It is not a common subject you have in college. It has been a 
process that will never be forgotten and I hope that in my days as a 
teacher, if I ever arrive, I will use all the resources learned» (testimony 
253). In addition, in this last phase the gratitude to the teacher was 
constant, as can be seen in figure V.

FIGURE V. Word cloud that make up the dessert of the category “Teaching role”

Source: Compiled by author.
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To conclude and, in order to connect with the ideas discussed in the 
introduction, a fragment is shared in which Ferran Adrià extracts the 
MasterchEF juice and the essence of the teaching-learning process:

I would like to highlight that of which is talked up so much, the one-to-
one correspondence, which is to establish a symbiotic relationship in the 
teaching-learning process of a student, so that a synergy is formulated 
between teacher and student. This teaching and therefore learning must 
be reciprocal and bidirectional (testimony 115).

Conclusions

In this article we have described the main aspects to take into account 
when adapting a talent show, specifically, the Masterchef television 
program, to the training of future teachers in the Master’s degree 
in teaching. To recreate the essence of the contest and, therefore, 
generate sensations and emotions similar to those experienced 
by the participants of the original program, it will be essential to 
include the structure, language and characteristic objects. At the same 
time, the perceptions and assessments of the participating students on 
the role of the teacher in the proposal have been shown. The three 
fundamental aspects that stood out from him were: the demand, the 
feedback and the care of details. These “ingredients” together with 
others such as, for example, the transfer of learning to their future 
teaching work or the students leading role, characteristic of active 
methodologies, had an impact on the development of their skills and 
the degree of acquisition of the contents of the course. Therefore, the 
role of teachers is a differentiating element in this type of approach, 
fostering a greater degree of involvement of students and satisfaction 
with the proposal.

With regard to future lines of research, it would be interesting to 
analyze the impact of the teacher in a proposal built on a PBL system, 
to see if its incidence would be greater, or not, than in an approach 
such as the one described here. Another possibility would be to make 
the comparison using, instead of a television program, a film reference 
(television series or films), given the great significance they also have for 
today’s young people.
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Abstract
Since the decade of 2010, the game-based approach has given rise to new 

research in education. The quick advance of technology has also helped to intro-
duce more powerful and sophisticated devices and digital applications in the 
classroom. As a result, gamifying a subject with serious video games is a new 
rising trend in the educational sector. Therefore, this research is based on the 
use of a serious video game that has been developed with institutional support 
and it aims to reinforce a university bachelor’s degree subject. The Engineer is 
a serious game designed to teach English for engineering and gives support to 
a textbook for the subject English B2 for Industrial Engineers at the Universitat 
Politècnica de València. This research aimed to measure the learners’ acquisition 
of new engineering vocabulary in English after using the game and the associ-
ated textbook. In our experiment, 64 Industrial Engineering degree students 
were divided into an experimental group that used the game and textbook and 
a control group that only used the textbook. Both groups took a pre-test and a 
post-test to measure their knowledge of general and specific engineering vocab-
ulary. Results showed that the use of the serious game increased the exposure 
time to the foreign language, leading to better results among the experimental 
group. Students in the experimental group also showed more satisfaction with 
the course. The study concludes that serious games can be an effective tool for 
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language learning and teaching as it extends the time of exposure to the new 
content and it also motivates the students due to its playful component.

Keywords: The Engineer, serious video games, gamification, game-based 
learning, teaching english as a foreign language, language for specific purposes, 
industrial engineering.

Resumen
Desde la década de los 2010, el enfoque basado en el juego ha dado lugar 

a nuevas investigaciones en el campo de la educación. El rápido avance de la 
tecnología también ha ayudado a introducir dispositivos y aplicaciones digitales 
más potentes y sofisticadas en el aula. Como resultado, gamificar una asignatura 
con videojuegos serios es una nueva tendencia al alza en el sector educativo. Por 
lo tanto, esta investigación se basa en el uso de un videojuego serio que se ha 
desarrollado con apoyo institucional con el objetivo de reforzar una asignatura de 
grado universitario. The Engineer es un juego serio diseñado para enseñar inglés 
para ingeniería y ofrece apoyo a un libro de texto para la asignatura Inglés B2 
para Ingenieros Industriales en la Universitat Politècnica de València. El objetivo 
de la investigación es medir la retención de los estudiantes del nuevo vocabulario 
sobre ingeniería en inglés después de usar el videojuego y el libro de texto aso-
ciado. En nuestro experimento, se dividieron 64 estudiantes de grado en Ingeni-
ería Industrial en un grupo experimental que usó el juego y el libro de texto, y 
un grupo de control que solo usó el libro de texto. Ambos grupos realizaron una 
prueba previa y una posterior para medir su conocimiento del vocabulario de ing-
eniería general y específico. Los resultados mostraron que el uso del juego serio 
aumentó el tiempo de exposición al idioma extranjero, lo que llevó a mejores 
resultados entre el grupo experimental. Los estudiantes en el grupo experimental 
también mostraron más satisfacción con la asignatura. El estudio concluye que los 
juegos serios pueden ser una herramienta efectiva para el aprendizaje y la ense-
ñanza de idiomas ya que extiende el tiempo de exposición al nuevo contenido y 
también motiva a los estudiantes debido a su componente lúdico.

Palabras clave: The Engineer, videojuegos serios, gamificación, aprendizaje 
basado en juegos, enseñanza del inglés como lengua extranjera, lengua para 
fines específicos, ingeniería industrial.

Introduction

The use of video games for educational purposes in tertiary education 
is real. Some studies have proved that using video games to support the 
teaching of specific subjects is an effective pedagogical strategy. In the 
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field of foreign language teaching, some studies have previously focused 
on the development of language skills or the acquisition of new language 
forms and its effectiveness. Some examples are Duolingo (Loewen et al., 
2019), Guadalingo (Casañ-Pitarch & Wang, 2022; Díaz-Bravo, 2019), Her 
Story (Lee, 2019), ImmerseMe (Casañ-Pitarch & Gong, 2021; He & Smith, 
2019), LyricsTraining (Casañ-Pitarch, 2020; Yin, 2021), Subtitle Legends 
(Calvo-Ferrer & Belda-Medina, 2021), The Conference Interpreter (Calvo-
Ferrer & Belda-Medina, 2015), Twine (Ford, 2016).

In this paper, The Engineer, a serious video game created to help stu-
dents acquire new technical language forms, was implemented among 
Industrial Engineering bachelor’s students; and whose results have been 
considered to measure its effectiveness. The objective of this research 
is to measure the effectiveness of the video game, which mainly aims 
at teaching professional industrial engineering English. To achieve our 
purpose, an experiment with industrial engineering students was carried 
out, in which the game was tested, and the students completed pre- and 
post-language tests to measure their progress within the development of 
the subject English B2 during the second term of the school year 2022-
2023. The participants in the experiment were divided into two groups, 
an experimental group, and a control group.

The Engineer is played individually, and it is addressed to industrial 
engineering bachelor’s students from Universitat Politècnica de València 
who are enrolled in the subject ‘English B2’. The purpose of this subject 
is to help students with at least an English B1 level (CEFRL) to gain Eng-
lish B2 proficiency and learn specific language related to the professional 
field of industrial engineering. This video game is adhered to a teaching 
book called ‘The Engineer: English Language for Industrial Engineer-
ing’. This book contains six lessons, which are the content of the subject 
‘English B2’. These lessons combine both general B2 English content and 
technical language for industrial engineers. In this sense, the video game 
mainly focuses on the technical language, which gives support to the 
book with additional activities in an immersive gamified environment.

Regarding the synopsis of the game, The Engineer introduces a recent-
ly graduated industrial engineer who aims at getting their first engineer-
ing job. The main character can be either male or female, and the gender 
choice is made at the beginning of the story. With the support of a labor 
consultancy from the university, the main character finds a job offer for 
an internship as an Industrial Engineer at the company Albuferum, locat-
ed in the industrial city of Fallas. The language used in this company is 
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English, and the main character must do a series of tasks and complete 
six missions related to the industrial engineering profession.

The new employee is expected to learn by doing and get motivat-
ed with the inclusion of rewards and the personal satisfaction of learn-
ing. The exercises are related to the industrial engineering industry and 
based on puzzles, tests, fictional dialogues, search and use of objects, 
and other skill games. The Engineer offers an environment of linguis-
tic immersion through functional language, reading comprehension, and 
the interaction of the protagonist with other computerized characters. 
The new knowledge is introduced in the teaching book and practiced 
along with the corresponding missions of the video game. The following 
image shows some extracts from the video game.

IMAGE I. Image extracted from The Engineer

Source: The Engineer.

Literature Review

The dimension of this paper involves three fundamental terms that 
need to be defined: game-based learning, serious video games, and 
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gamification. The ideas presented in this paper are based on the princi-
ples of game-based learning, which is an educational approach that uses 
video games and simulations as the primary tool for teaching and learn-
ing (Pivec, 2007; Tokac et al., 2019). The aim of game-based learning is to 
create an engaging learning experience that immerses students through 
gameplay mechanics, narratives, and other elements commonly found in 
video games (Kapp, 2017; Sailer, et al., 2017). As a result, the game-based 
approach pretends to make learning more interactive, enjoyable, and 
effective by leveraging the engagement and motivation that video games 
provide (Papastergiou, 2016; Sailer et al., 2017). This idea is related to 
the flow theory, which suggests that individuals are highly engaged and 
motivated when they are in a ‘state of flow’, where they are challenged 
but still able to accomplish their objectives.

According to Gee (2003), game-based learning offers a ‘situated cog-
nition’ approach to learning, where learners are placed in a context that 
requires them to use specific knowledge and skills to solve problems 
and achieve goals. He argues that game-based learning is particularly 
effective for teaching complex systems, such as scientific or social issues, 
because it allows learners to explore and experiment with these systems 
in a safe and interactive environment. In addition to situated cognition 
and the flow theory, another theoretical principle related to game-based 
learning is constructivism, which suggests that game-based focuses 
on constructivism, a theoretical framework that highlights the impor-
tance of learners creating their own knowledge by actively exploring, 
experimenting, and reflecting about the world (De-Marcos et al., 2014; 
Squire, 2011).

After defining and explaining the main principles of game-based 
learning, this paper focuses on serious games and distinguishes them 
from conventional ones. In this sense, serious video games are designed 
with the goal of instructing a learner in particular knowledge or skills 
(Michael & Chen, 2005; Zyda, 2005; Ritterfeld et al., 2009). On the other 
hand, conventional games focus on entertainment, and learning is not 
primary (Casañ-Pitarch, 2022; Escribano, 2012). These games have 
gained significant popularity in foreign language learning as they pro-
vide an engaging and interactive method of language acquisition (Gar-
ris, Ahlers & Driskell, 2002). In contrast to traditional language learning 
techniques, such as textbooks or audio recordings, serious video games 
offer learners the opportunity to practice and apply their language skills 
in an immersive environment that is also enjoyable and engaging (Liu & 
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Zhang, 2017). Although the design and structure of serious video games 
for foreign language learning can vary, they frequently incorporate lan-
guage learning content into gameplay mechanics, such as quests, puzzles, 
or challenges, and provide learners with feedback and rewards for their 
progress (Casañ-Pitarch, 2017a, 2022; Don & Wang, 2019). These games 
typically introduce immersive storylines and characters, which can help 
learners to connect emotionally with the language they are learning and 
stay motivated to continue playing (Liu & Zhang, 2017). One advantage 
of serious video games for language learning is their capacity to custom-
ize the learning experience for each learner (Arnab et al., 2013). These 
games can adjust the difficulty of the language content according to the 
learner’s proficiency level, enabling them to progress at their own pace 
and feel a sense of achievement as they improve their language skills 
(Plass et al., 2013).

Among other benefits, serious video games provide learners with 
opportunities to practice real-world language skills (Prensky, 2003; Gee, 
2003). These games can simulate real-life situations, such as ordering 
food in a restaurant or having a conversation with a native speaker, 
which can help learners to feel more confident and prepared when they 
encounter similar situations in real life. Serious video games can also pro-
vide learners with immediate feedback on their language skills, which is 
a valuable tool for improving language proficiency (Don & Wang, 2019; 
Pivec, 2007). This feedback can come in the form of corrective feedback 
on grammar or vocabulary, or positive reinforcement for correct answers 
or successful completion of a task. As a result, serious video games can 
be a valuable tool for foreign language learning, particularly for learners 
who are looking for a fun and engaging way to practice their language 
skills. By incorporating language learning content into game mechan-
ics, providing immediate feedback and rewards, and simulating real-life 
language situations, serious video games can offer a unique and effective 
way for learners to improve their language proficiency.

For the interest of this paper, the third and last element that needs to 
be defined is gamification. We understand gamification as the process of 
transforming non-game content into educational games (Deterding et al., 
2011; Werbach & Hunter, 2015). These games can be connected among 
them through a story or competition along which the learning flows 
(Casañ-Pitarch, 2017b; Edmond, 2011). The purpose of gamification is to 
increase learners’ engagement and motivation by making non-game activ-
ities more game-like. Gamification often involves adding points, badges, 
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leaderboards, and other elements of game mechanics to non-game activi-
ties. In this sense, Deterding et al. (2011) argue that gamification is effec-
tive because it appeals to the intrinsic human desire to compete, achieve 
goals, and receive rewards. They suggest that gamification can be used 
to motivate learners to engage with material that might not be motivating 
for the students and also can reinforce learning by providing immediate 
feedback and rewards. In this sense, Kapp (2017) argues that gamifica-
tion can help to create a more engaging and interactive learning experi-
ence. He suggests that gamification can be used to motivate learners to 
complete tasks, to foster collaboration and competition among learners, 
and to provide feedback and recognition for progress and achievement.

These ideas imply that the purpose of gamification is to motivate 
students. The process of gamification was explained by Robson et al. 
(2016) and then adapted by Casañ-Pitarch (2022). In these models, these 
authors explain how to transform non-game teaching material into gami-
fied resources. This mechanism has been used in this research to trans-
form the subject English B2 for industrial engineers into the serious 
video game The Engineer.

Method

Participants

This experiment included 64 participants. They were bachelor students 
of the Industrial Engineering degree at Universitat Politècnica de València 
and were taking the subject English B2. These students belong to two dif-
ferent groups, but they were taking the same subject. The experimental 
group was formed by 31 students, and the control group had 34 students.

Tools

Regarding the tools utilized in this research, we used the video game The 
Engineer and the associated book The Engineer: English Language for 
Industrial Engineering. For the tests, there were 8 pre-tests and 8 post-
tests, which were developed using Google Forms. The students start-
ed with a pre-test on General B2 English and another one on specific 
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language, and they ended the experiment with their two equivalent post-
tests. These tests contained 30 multiple-choice questions each.

The questions for the General B2 English test were extracted from 
the ‘English Unlimited Placement Test’ (Cambridge University Press, 
2010). This test contains 120 multiple-choice questions and covers the 
language levels from A2 to C1. To simplify our test, we focused on the 
B2 and C1 level questions (60) and created two tests with 30 questions 
each. The first test introduced the odd numbers (i.e., 1, 3, 5), and the 
post-test used the even numbers (i.e., 2, 4, 6). The test for the specific 
language was self-created and included the elements studied in class. 
To equalize the level of the pre and post-tests, we selected pairs of lan-
guage forms that were similar to each other, and each one was used in 
one of the tests.

The remaining tests corresponded to the six lessons covered with 
our material. There was a pre-test and an equivalent post-test with 15 
questions for each of the six lessons. These questions focused on the lan-
guage forms studied in each mission, including both general and specific 
English language.

Procedure

The experiment consisted of teaching the same content to both the con-
trol group and the experimental group. The difference lay in the fact that 
the control group did not use the video game to reinforce their learning. 
The time for the lessons was the same for each group (30 hours), and 
while the experimental group played with the video game after complet-
ing the book lessons in class, the control group extended their practice 
with additional exercises similar to the ones done in class. The students 
were exposed to this material for six weeks, with two weekly sessions of 
two and a half hours each.

The students from both groups completed two pre-tests before the first 
lesson and two post-tests after the last lesson. One of the tests focused 
on General B2 English, and the other focused on the specific language 
forms studied in class. Both the book and the video game contained six 
missions/lessons. The students also completed a pre-test before each les-
son and a post-test after completing the lesson and having practiced with 
the video game or having done the homework exercises. After complet-
ing the twelve lessons, the data was compiled and analyzed. The analysis 
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consisted of measuring and comparing the progress before and after the 
teaching hours, including the progress within each lesson.

Results

The results of the experiment revealed that the experimental group made 
greater progress than the control group. Table I displays the performance 
of the experiment, including the pre- and post-test scores, the difference 
between their initial and final results, and the percentage variation to 
demonstrate their progress. Both groups exhibited progress in their post-
tests. From a general perspective, the participants in the experimental 
group made progress of 36.36% in the general B2 English test, 52.29% 
in the specific language test, and the average progress among the six 
units was 39.59%. Remarkably, the experimental group’s most substantial 
progress was observed in the specific language test, at 52.29%, while the 
lowest progress occurred in the unit 4 test, at 31.11%. Conversely, the 
control group demonstrated progress of 26.52% in the general B2 Eng-
lish test, 33.24% in the specific language test, and the average progress 
among the six units was 24.87%. Unit 3 had the most significant prog-
ress in the control group, with 33.74%, whereas the lowest progress was 
recorded in unit 4, at 19.83%.

TABLE I. Experimental and control groups’ general results

Test
Experimental Group Control Group

Pre-T Post-T Dif. V% Pre-T. Post-T. Dif. V%

General B2 16.39 22.35 5.96 36.36 16.48 20.85 4.37 26.52

Specific L. 17.19 26.23 9.04 52.59 17.15 22.85 5.7 33.24

Unit 1 16.13 22.45 6.32 39.18 15.76 19.88 4.12 26.14

Unit 2 16.19 23.68 7.49 46.26 16.36 20.85 4.49 27.44

Unit 3 16.9 25.29 8.39 49.64 16.36 21.88 5.52 33.74

Unit 4 18.45 24.19 5.74 31.11 18.36 22.00 3.64 19.83

Unit 5 18.19 24.32 6.13 33.70 17.88 21.64 3.76 21.03

Unit 6 18.13 25.23 7.1 39.16 18.18 22.24 4.06 22.33

Mean U.1-6 17.33 24.19 6.86 39.59 17.15 21.42 4.27 24.87

Source: Compiled by the author.
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Table II presents a comparison between the experimental and control 
groups at various stages of the study, analyzing their pre-test and post-
test results. The findings reveal that during the pre-test, the experimen-
tal group’s score in the General B2 English level test was 0.55% lower 
than the control group’s score. However, in the post-test, the experimen-
tal group exhibited a remarkable improvement, surpassing the control 
group by 7.19%. Moreover, in the specific language test, the experimen-
tal group had a slight superiority over the control group, 0.23%, which 
significantly increased to 14.79% in the post-test. The results from units 
1 to 6 replicated the previous cases, with the difference between the 
experimental and control groups ranging from -1.04% (unit 2) to 3.30% 
(unit 3) in the pre-tests, and from 9.95% (unit 4) to 15.59% (unit 3) in the 
post-tests. The average score across all six units showed that the experi-
mental group scored 1.06% better than the control group in the pre-tests, 
and the difference increased to 13.44% in the post-test.

Table III presents a comparative analysis of the progress made by the 
experimental and control groups, revealing that the former outperformed 
the latter. Specifically, the experimental group demonstrated higher aver-
age progress compared to the control group. In the general English B2 
level test, the experimental group progressed by 36.36%, while the con-
trol group’s progress was limited to 26.52%. The percentage variation of 

TABLE II. Difference between experimental and control groups in pre- and post-tests

Dif. % Test
Exp. - Cont. Pre-T% Post-T%

General B2 -0.55 7.19

Specific L. 0.23 14.79

Unit 1 2.35 12.93

Unit 2 -1.04 13.57

Unit 3 3.30 15.59

Unit 4 0.49 9.95

Unit 5 1.73 12.38

Unit 6 -0.28 13.44

Mean U.1-6 1.06 12.97

Source: Compiled by the author.
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these progresses was 37.13% favorable to the experimental group. Simi-
larly, in the specific language test, the experimental group demonstrated 
significant progress of 52.59%, while the control group progressed by 
only 33.24%. This highlights a substantial difference of 58.23% in favor of 
the experimental group, which had played the video game. In addition, 
the control of the six teaching units revealed that the experimental group 
made considerable progress of 39.59%, while the control group exhib-
ited inferior progress, 24.87%. Consequently, there is a substantial differ-
ence of 59.20% in favor of the experimental group. More specifically, an 
examination of the individual units reveals that the experimental group 
progressed from 31.11% (unit 4) to 49.64% (unit 3), whereas the control 
group progressed from 19.83% (unit 4) to 33.74% (unit 3). Moreover, the 
percentage variation of their progress ranged from 47.14% (unit 3) to 
75.36% (unit 6), highlighting the significant impact of the video game on 
improving language acquisition among the experimental group.

Conclusion

The present research aims to assess the effectiveness of using a seri-
ous video game, The Engineer, as a language learning instrument for 

TABLE III. Comparison of Progress between Experimental and Control Groups

Dif. V% Progress
Exp-Cont Exp. Cont. V %

General B2 36.36 26.52 37.13%

Specific L. 52.59 33.24 58.23%

Unit 1 39.18 26.14 49.88%

Unit 2 46.26 27.44 68.57%

Unit 3 49.64 33.74 47.14%

Unit 4 31.11 19.83 56.92%

Unit 5 33.70 21.03 60.25%

Unit 6 39.16 22.33 75.36%

Mean U.1-6 39.59 24.87 59.20%

Source: Compiled by the authors.
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industrial engineering students enrolled at the Universitat Politècnica de 
València. The primary objective of this study is to examine whether play-
ing video games can enhance the language learning process and lead 
to more significant progress in contrast to other conventional methods 
of language learning. More specifically, this study aims to measure the 
participants’ learning and acquisition of language for specific purposes 
related to the engineering industry, as well as their overall knowledge of 
English at the B2 level.

The results of the study suggest that using The Engineer as a language 
learning tool can enhance the students’ language learning process, result-
ing in greater progress than other traditional methods of language learn-
ing. As observed, the experimental group showed considerably higher 
progress in comparison to the control group, indicating that the use of 
video games as a language learning instrument can be an effective and 
engaging approach to language learning.

As previously specified, the primary aim of the video game is to teach 
professional industrial engineering English. The findings of the study 
reveal that the students made greater progress regarding language for 
specific purposes than in general B2 English. Although the students par-
ticipated in lessons that addressed both general B2 English and language 
for specific purposes associated with the engineering industry, it should 
be noted that the principal objective of the video game is to teach profes-
sional industrial engineering English, although it also introduces general 
B2 English content. Consequently, it was expected that the participants 
would show progress in both areas, with greater advancement in the 
specific language assessment.

This study findings align with the principles introduced in the lit-
erature review. In this sense, the best performance of the experimental 
group seems to be related to a motivational factor. The exercises that 
were completed as homework were similar for both groups; the main 
difference was that whereas one group completed the exercises using a 
paper book, the other completed the same exercises by playing a video 
game. This refers to the engaging, immersive, interactive, enjoyable, and 
also effective environment created by playing a serious video game, as 
suggested by some authors (Kapp, 2017; Papastergiou, 2016; Sailer, et al., 
2017).

In addition, The Engineer offers an environment that promotes spe-
cific language and technical knowledge and skills to solve problems and 
achieve goals, as proposed by Gee (2003). These ideas connect with the 
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principles of situated cognition, flow theory, and constructivism exposed 
in this paper (De-Marcos et al., 2014; Gee, 2003; Squire, 2011). The appli-
cation of these principles implies opportunities to practice and apply 
their language skills in an immersive enjoyable and engaging environ-
ment (Liu & Zhang, 2017). To this respect, the Engineer seems to own 
the characteristics to be considered a serious video game, introducing 
language learning content into gameplay mechanics, such as quests, puz-
zles, dialogues, or other challenges, and providing learners with feed-
back and rewards for their progress (Casañ-Pitarch, 2017a; 2022; 2022; 
Don & Wang, 2019). Furthermore, this video game is based on a story 
with fictional characters, which helps learners to connect emotionally 
with the language they are learning and stay motivated to continue play-
ing (Liu & Zhang, 2017).

In this case, the students would also have felt motivated because they 
could identify themselves with the main characters and the story narrated 
along the video game, which simulated the life of a graduated engineer 
who gets a first job. This is beneficial because they also practiced real-
world language and knowledge related to a specific profession (Prensky, 
2003; Gee, 2003). Another characteristic of serious video games is that the 
learning experience is customized for each learner, in which students can 
play at their own pace and learn with their own rhythm (Arnab et al., 2013; 
Plass et al., 2013). As a result, learners avoid the comparison or pressure of 
learning slower or faster than other students, avoiding the feeling of stress 
and making the learning experience more pleasant and enjoyable.

In conclusion, using The Engineer among industrial engineering 
degree students offers a gamified version of the subject English B2, which 
connects the content through a story. The purpose of using this gami-
fied material is to help learners increase their engagement and motiva-
tion by making an ordinary subject more game-like. The positive results 
obtained among the experimental group in this research seem to validate 
that the use of The Engineer, or other serious video games, in the foreign 
language classroom can be a suitable option to enhance learners’ motiva-
tion and, consequently, their performances.

At last, it shall be acknowledged that this study has been limited to be 
the first time it has been used in the classroom, and some bugs were dis-
covered by the participants. This fact made some students have to restart 
their missions occasionally, and we think that this could lead to a cer-
tain degree of frustration or demotivation. In further research, the same 
process could be repeated, and the motivational factor be introduced to 
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measure its influence on the learning process. Some tests that could be 
used are the learning motivation questionnaire: LMQ (Alario-Hoyos et al., 
2017), the learning satisfaction questionnaire: LSQ (Kim et al., 2012), Moti-
vated Strategies for Learning Questionnaire: MSLQ (Pintrich et al., 1993).
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Kaan, E. and Grüter, T. (Eds.) (2021). Prediction in Second Language 
Processing and Learning. Amsterdam: John Benjamins. 234 pp. 
ISBN: 978-90-27209-70-2

It has been documented that language users’ listening and reading 
comprehension relies heavily on the process of prediction. However, the 
specific features and purposes of individual prediction, as well as the 
relationship between prediction and language processing and learning, 
remain unclear. Prediction in Second Language Processing and Learning 
provides a comprehensive overview of the current status of research on 
prediction in second language (L2) processing and learning, and offers 
insights into future directions in this field. The book is organized into ten 
chapters, which explore individual differences in predictive processing 
within and across L2 learners.

Chapter 1, titled Prediction in second language processing and 
learning: Advances and directions, serves as an introduction to the 
book. The chapter begins by presenting various perspectives on the 
role of prediction in language processing and learning. It then provides 
an overview of research trends related to predictive processing in both 
first language (LI) and L2 contexts. Kaan and Grüter emphasize that 
the effectiveness and efficiency of prediction in language processing 
can be influenced by multiple factors, and therefore argue that the 
utility of prediction should be considered. The chapter concludes by 
briefly introducing the subsequent chapters in the book, and proposing 
directions for future research.

Chapter 2, titled Automaticity and prediction in non-native language 
comprehension, presents a theoretical framework for investigating 
prediction in L2 processing within production-based models of prediction. 
The authors first introduce a graded view of automaticity, which suggests 
that predictive processing is largely non-automatic, and they apply this 
framework to a language prediction model. The chapter then provides an 
overview of relevant research on prediction and comprehension in both 
L1 and L2 contexts.

Both Chapter 3 and Chapter 4 present studies that investigate the 
factors that influence prediction using visual-world eye-tracking 
experiments. Chapter 3, titled Second language prediction ability across 
different linguistic domains: Evidence from German, focuses on how L2 
learners use lexical semantics and morphosyntax information to generate 
predictions during sentence processing. Schlenter and Felser conducted 
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two eye-tracking experiments using the visual-world paradigm with Russian 
learners of German to examine the extent to which morphosyntactic 
prediction is limited in L2 compared to L1, and whether there is a greater 
difference between semantic and morphosyntactic predictions in L2. The 
results revealed subtle differences in predictive processing between LI 
and L2 speakers via lexical-semantic and morphosyntactic cues, and that 
lower proficiency speakers had difficulty integrating competing cues 
during sentence processing.

Chapter 4, titled Influence of syntactic complexity on second language 
prediction, investigates how syntactic complexity affects prediction in L2 
processing. Chun, Chen, Liu, and Chan compared L2 listeners’ predictions 
when comprehending syntactically simple and complex sentences by 
conducting a visual-world eye-tracking experiment. The results showed 
that compared to prediction generation during syntactically simple 
sentence processing, L2 speakers took longer to generate predictions 
during syntactically complex sentence processing, indicating that 
syntactic complexity increased the cognitive load of L2 learners during 
sentence processing.

Both Chapters 5 and Chapters 6 explore the role of cross-linguistic 
influence (CLI) in prediction, with Chapter 5 taking a macroscopic 
perspective and Chapter 6 focusing on a specific population of bilingual 
children. Chapter 5, titled Language prediction in second language: 
Does language similarity matter, emphasizes the importance of CLI in 
L2 predictive processing. After providing a general overview of CLI’s 
impact on language processing, Foucart offers a detailed examination 
of CLI’s potential role in L2 prediction and proposes how CLI could be 
incorporated into existing predictive models, such as the error-based 
implicit learning model and prediction-by-production model.

Chapter 6, titled Prediction in bilingual children: The missing piece of 
the puzzle, compares the prediction abilities of bilingual children to those 
of monolingual children and adults who speak a L2. Karaca, Brouwer, 
Unsworth, and Huettig argue that exploring the complex relationships 
between prediction, language proficiency, and language experience 
requires in-depth investigation of bilingual children. These children 
receive different amounts and types of input in each language, which 
can impact their language proficiency and ability to generate predictions 
during language processing. The authors suggest that studying bilingual 
children can shed light on the developmental trajectory of predictive 
processing abilities in language learners.
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Chapter 7, titled Code-switching: A processing burden, or valuable 
resource for prediction, explores the effect of code-switching on 
bilingual prediction. Tomié and Valdés Kroff conducted two eye-tracking 
experiments involving Spanish-English bilinguals who were exposed to 
monolingual or code-switched sentences containing target words with 
varying frequencies and emotional valence. The findings suggest that 
while code-switching may involve some integration costs, it can also serve 
as a cue for prediction, thus enhancing subsequent language processing.

The last three chapters focus on the relationship between predictive 
processing and L2 learning. Chapter 8, titled Prediction and grammatical 
learning in second language sentence processing, explores the influence 
of prediction on L2 grammatical learning. After discussing models that 
link prediction to learning in L1 and L2 processing, Hopp examines 
differences in prediction generation between LI speakers and adult L2 
learners. Hopp argues that effective utilization of prediction errors for 
learning in L2 learners is contingent on their ability to appropriately 
revise their predictions following error occurrences.

Chapter 9, titled The role of prediction in second language vocabulary 
learning, examines the relationship between learners’ prediction abilities 
and their vocabulary acquisition. Gambi illustrates how prediction, 
especially prediction errors, can serve as a catalyst for vocabulary learning 
and aid in the retention of lexical knowledge in the learners’ long-term 
memory. The chapter concludes with a discussion on how prediction-
based mechanisms can stimulate and maintain learners’ motivation to 
continue learning a second language.

Chapter 10, titled Forcing prediction increases priming and adaptation 
in second language production, delves into the inquiry of whether 
mandating L2 learners to predict forthcoming information heightens the 
facilitation and adjustment of L2 production. Grüter, Zhu, and Jackson 
conducted a written production priming experiment with Korean L2 
learners of English. The findings demonstrated that compared to the 
control group performing a standard repetition priming task, participants 
who were forced to make predictions showed a slight increase in priming 
and a significant growth in adaptation. The study suggests that L2 leaners 
are most likely to benefit from priming when they actively generate 
predictions about upcoming information.

This volume provides a comprehensive and in-depth overview 
of existing research on the relationship between prediction and L2 
processing and learning, and offers directions for further investigations. 
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On the one hand, the chapters in this book present various studies 
regarding prediction in L2 processing and learning, such as prediction in 
grammatical and lexical processing, with participants including both adult 
L2 learners and bilingual children. On the other hand, the authors suggest 
directions for future work to explore the relationship between prediction 
and L2 learning and processing, such as conducting longitudinal studies 
to examine the development of prediction abilities and their relationship 
with learning. Additionally, the use of more naturalistic experimental 
stimuli is recommended to probe the applicability, suitability, and 
comprehensiveness of current research findings. However, the body of 
empirical research examined in this book centers predominantly around 
experiments utilizing eye-tracking methodology. Other methods, such 
as event-related potential (ERP) and functional magnetic resonance 
imaging (fMRI), may also provide invaluable insights into prediction and 
its relationship with language processing and learning. Including studies 
employing these techniques could enhance the book’s informativeness.

Taken together, this book would be highly beneficial for researchers 
interested in prediction, and language processing and learning. It provides 
valuable insights into individual differences in predictive processing 
and offers a useful reference for readers seeking to understand these 
differences both within and across individuals.

Lin Fan y Zilong Zhong
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Torralba, J. M. (2022). A Liberal Education. In praise of the Great 
Books. Madrid: Encuentro. 172 pp. ISBN: 978-84-1339-095-6

The present work raises a fundamental question concerning higher 
education: how can the contemporary university prepare the truly 
competent citizens that today's democratic society requires for its authentic 
development? What methods should be used to achieve specialized 
professionals, with a sense of personal and social responsibility, genuine 
critical thinking, and moral autonomy? This alludes to the challenge 
facing the contemporary university: How to educate professionals with a 
humanistic mindset?

In today´s socio-cultural environment marked by the exaltation of 
freedom, it could be thought that the author intends, with this title, a 
new provocation in line with current trends of social thought. However, 
it is not the case in that sense, but it does aim to capture the reader's 
attention to guide them to the understanding of the thesis being upheld 
and developed: it belongs to the identity of the university to combine 
humanistic education with professional training. So, what is the "liberal 
education" that the author proposes as a response to the initial question? 
It is one whose value does not lie in utility, but in the inherent dignity of 
the individual to whom it is directed.

Throughout the seven chapters that make up the text, the reader is 
invited to reflect on the humanist ideal and the genuinely educative mission 
that gave rise to the university institution in Bologna and how it has been 
called into question with the emergence of the new technocratic and 
scientific paradigm. Likewise, it argues how "liberal education" responds 
to the demands of today's democratic society regarding the mission of the 
modern university, in the context of authentic integral education.

Based on the author's own experience at the University of Chicago, 
where he experienced this educational style, he dedicated a few pages to 
exposing and assessing a specific methodology to carry out such a liberal 
education: the reflective reading of the fundamental texts of culture, the 
so-called "great books". The results obtained from its implementation in 
a Spanish university support the comprehensive explanation provided 
about the implementation of this initiative, aiming to generate interest in 
adapting it to any other university.

What is the educational value of such a methodological strategy? It 
can be summarized in the five educational virtues of the great books 
outlined in the work: 1) the participants are existentially involved; 2) 
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you learn directly from the best authors of the tradition; 3) facilitates the 
development of critical capacity; 4) provides the experience of a high-
level intellectual conversation; 5) It helps to educate the gaze to formulate 
relevant questions. Each of these virtues is argued and illustrated with 
examples and anecdotes from the author's own experience.

Liberal education, then, offers the coordinates for students to 
harmoniously develop their virtues, enabling them to outline a project of 
fully personal life sustained by a coherent existential meaning. However, 
it would be pretentious to think that this type of education makes, by 
itself, the whole person. On the contrary, patient cultivation and care are 
required to achieve the formation of one's own character.

An ethical education is needed because the crux of the matter is 
not in the head, but in the heart, in the will. Conversation with the 
greatest minds in history have the ability to move people's inner springs 
toward noble ideals. This justifies the invitation for universities to value 
and strengthen the humanistic education of students, summarized in 
ten principles at the end of the text. This illustrates the idea that the 
university is the breeding ground for citizens who will lead society and 
not just an institution that dispenses degrees to ensure a skilled qualified 
workforce. It is not only possible, but necessary and consistent with the 
essence of the university, to offer a humanistic education in the university 
institution, in order to prepare an authentic democratic citizenship and 
overcome the reductionism of strict professionalization.

In conclusion, there is no insurmountable opposition, as is often 
claimed, between the ideals of liberal education and the contemporary 
university oriented towards research and professional preparation.

Ana Risco Lázaro
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Blanchard Giménez, M. and Muzás Rubio, M. D. (2020). Working 
on Developmental Learning Projects in Early Childhood Education. 
Narcea. 134 pp. ISBN: 978-84-27727-779

Early Childhood Education is recognised as a crucial stage in the integral 
development of individuals. Moreover, its importance has undergone 
a remarkable evolution over time, especially in recent decades. This is 
why it is now widely recognised as a fundamental period in which the 
foundations for learning are laid and essential aspects of early childhood 
cognitive, emotional, social and motor development are shaped.

In a society marked by technological evolution and changing 
social demands, teaching and learning have undergone a remarkable 
metamorphosis, requiring innovative and effective pedagogical 
approaches. Recognising the importance of Early Childhood Education 
and early childhood, this book proposes a transformative approach 
centred on Learning Projects. This methodology not only promotes 
the acquisition of knowledge and skills, but also fosters the curiosity, 
creativity and autonomy of students, making them active protagonists of 
their own process.

Learning Projects (LP) are based on students' intrinsic desire to 
discover the world around them. In this paradigm, children become 
the main actors in their learning process, while educators take on the 
roles of mediators, facilitators and guides. The essence of the LP lies in 
their ability to foster curricular globalisation, integrating diverse areas of 
knowledge around a shared axis of interest.

The structure of the book is composed of two main parts. First, it 
explores the theoretical and practical foundations of LP, from their 
conceptualisation to their implementation in the classroom. Key aspects 
such as the importance of listening to and understanding students' 
motivations, strategies for self-regulation of learning and the need for 
innovation in early childhood education are addressed. In this way, this 
section of the book explains in detail how to integrate curricular content 
and key competences into the project itself, which is a challenge for most 
teachers today. Therefore, the methodology used for the development of a 
project is addressed, considering its structural axis and the corresponding 
diagram of contents.

The book not only presents Learning Projects as an educational 
alternative, but also addresses a series of urgent questions that often 
arise in this environment: Can Learning Projects be developed in Early 
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Childhood Education? How can an educational process be established 
based on the interests and motivations of the students? Why is it important 
to innovate in Early Childhood Education?

This is followed by concrete examples of projects developed by 
teaching teams, accompanied by a reflective analysis of the experience, 
implementation and evaluation of these projects. As explained in the text 
itself, in order to carry out a truly reflective practice, it is essential to adopt 
a constant analytical character throughout the project (Perrenoud, 2017). 
Moreover, it is even more enriching when this reflection is carried out as 
a team, incorporating diverse educational perspectives in a collaborative 
action-research process.

The book stands out for its rigorous approach and its ability to 
articulate theory and practice, offering educators a detailed guide to 
design, implement and evaluate LP focused on Early Childhood Education. 
In addition, it underlines the need for a continuous process of training 
and pedagogical innovation and, therefore, proposes tools for training in 
this active methodology.

In this sense, the project-based learning approach is presented as 
a powerful tool to nurture critical thinking, problem solving and 
collaboration, preparing students at this stage to be active and competent 
citizens in a society in constant transformation.

In summary, Working on Learning Projects in Early Childhood 
Education is an essential resource for education professionals seeking to 
enhance the holistic development of their students, promoting meaningful, 
collaborative and contextualised learning in the world around them. 
Its in-depth content and practical approach make it a valuable tool for 
transforming educational practice and responding to the challenges of 
the 21st century.

Paula Martínez Enríquez
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