Article

International Journal of Serious Games

ISSN: 2384-8766
https://journal.seriousgamessociety.org/

Impact of a Serious Board Game on the Academic
Performance of Future Physical Education Teachers

Pablo Sotoca-Orgaz!, Marta Arévalo-Baeza' and Isaac J. Pérez-Lopez?

!Department of Educational Sciences, University of Alcald, Alcala de Henares, Spain;
’Department of Physical Education and Sports, University of Granada, Granada, Spain
pablo.sotoca@uah.es; marta.arevalo@uah.es; isaacj@ugr.es

Keywords:

Academic performance
Board games
Cognitive Skills

Game Based Learning
Motivation

Physical Education
Serious games
University

Received: January 2025
Accepted: June 2025
Published: July 2025
DOI: 10.17083/mt8e7w68

Abstract

University-level training is constantly evolving to meet the needs of future
professionals. However, a passive student role and a disconnect between
academic content and professional practice often lead to disengagement and
low involvement. To address these shortcomings, active learning
methodologies have emerged, and their appropriate implementation fosters
contextualised, meaningful learning. Among these methods, Game-Based
Learning stands out, particularly the use of serious games, which aim to
develop competencies and consolidate knowledge through play. This article
evaluates the impact of Docentis, a board game created for undergraduates
pursuing Primary Education teaching degrees. The game simulates the role of
a Physical Education teacher, incorporating organisational and curricular
elements of the subject, with the aim of enhancing both cognitive and non-
cognitive skills while increasing participants’ engagement. Using a mixed-
method approach, both quantitative and qualitative data were gathered,
demonstrating that Docentis motivated students, enhanced their learning, and
improved academic performance based on the experimental group’s results.
Additionally, the game was highly valued for its transferability to professional
practice. The findings confirm the suitability of this board game for training
future Physical Education teachers, promoting meaningful learning
experiences that bridge theory and practice through the simulation of
professional contexts.

1. Introduction

The education system is compelled to respond to a society in constant flux yet often fails to
adapt teaching practices to the evolving needs of students in relation to their future professional
demands [1], [2]. As highlighted by the European Higher Education Area, one of the key
challenges lies in the methodological renewal within universities to enhance teaching quality
[3], [4]. Consequently, there is a trend towards transforming or combining traditional
methodologies with more active ones, which have a greater impact on student motivation,
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engagement, and commitment.[5], [6], aiming for more meaningful learning experiences [7]-

[9].

This is where active methodologies come into play, defined as instructional frameworks that
actively involve students in their own teaching and learning process [10]-[13]. From this
perspective, the teacher acts as a guide, facilitating the construction of knowledge across
various subjects while fostering the development of soft skills or 21st-century competencies
[14]-[17]. These competencies are invaluable for personal growth, employability, and
professional development [18]-[21].

One emerging active methodology is Game-Based Learning (GBL), which emphasizes the
use of both analogue games and video games to enhance classroom learning processes [22],
[23]. Scientific evidence suggests that learning tasks integrated into games are more
motivating, engaging, and meaningful than those that are not [24]-[26]. Consequently, the
impact of game-based methodologies and their growing presence in academia have positioned
them as effective allies in breaking away from traditional teaching models [27], [28]. Games
provide opportunities for reflection and critical thinking [29] and serve as a powerful tool for
keeping students engaged and motivated over extended periods [30], offering a continuous
sense of progress and achievement as players acquire skills and overcome challenges [31].

In the current scientific literature, research on digital games predominates within an
interdisciplinary field known as Game Studies [32], [33]. Its impact in the academic sphere is
increasingly significant [34] and appears to be consolidating as a prevailing trend in game-
related research [35]. Some researchers refer to the study of digital games as ludology [33],
[36], and consider it linked to a fundamental ludic precursor: board games [33], [37], [38].
These, in turn, can offer insights into certain developments in the evolution of video games
[33], [38], [39].

The emergence and rise of modern board games in recent decades have been accompanied
by a growing trend in the development of a scientific corpus focused on this type of game [40].
Research in this area seeks to highlight the opportunities that board games can offer in
educational contexts[41]-[43]. A board game is employed because analogue games, in contrast
to many digital-format games, offer greater openness and flexibility. The material nature of
such games enables various forms of enjoyment that foster physical social interaction,
facilitated by tangible components such as boards, cards, cubes, and 3D pieces, all of which
contribute significantly to learning [44], [45]. Furthermore, board games are portable, low-cost
products that are widely accessible to the general population [46], [47], without the need for
video game consoles, screens, electrical connections, or internet access. This makes them an
ideal choice for educational contexts due to the simplicity with which many of their game
mechanics can be understood, alongside the enjoyment they generate without reliance on digital
devices [48].

Increasingly, research highlights the cognitive and social benefits that commercial board
games can offer [41], [43], [49], [50]. This growing interest has led to a practice in education
known as Modding Games, where teachers adapt board games by altering certain mechanics,
rules, components, and/or themes [51]. These adaptations fall under the category of serious
games, as they shift the original entertainment purpose towards learning [51].

In the field of Physical Education, research and learning experiences across various

educational levels have utilized adaptations of successful board games like Magic: The
Gathering, Virus!, Sushi Go, Timeline, Dixit, Catan, Monopoly, and Splendor. These
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adaptations address topics such as nutrition and healthy lifestyles [52], [53], design experiences
for future PE teachers [54], [55], raise awareness about Sustainable Development Goals
through body expression [56], and explore content related to physical fitness [57]-[59].

Additionally, custom-designed board games aimed at achieving specific educational
objectives in various knowledge areas are noteworthy [41], [43]. These serious games are
original creations, not based on existing games, making them complex to develop. Their
creation requires mastery of specific game design mechanics and dynamics, the integration of
intended content, and multiple testing phases to ensure they fulfil their educational purpose.

This article introduces Docentis, an analogue serious game specifically designed to simulate
the role of a Physical Education teacher in a school setting, incorporating essential
organizational and curricular elements for professional practice. This game differs from
previous proposals explored within the domain of Physical Education, as it constitutes the sole
example adopting a Eurogame-style board game format, characterised by its duration, its
thematic simulation, mechanical complexity and strategic component, given the range of
possible actions each player can take. The study was conducted with 27 students from the
Physical Education specialization within the Primary Education Teaching degree program at
University of Alcala, including both bilingual (English-Spanish) and non-bilingual groups,
who were enrolled in the "Didactics of Physical Education" course (4th year). The primary
objective of the course, as outlined in the syllabus, is to guide and equip students with the
necessary knowledge to teach Physical Education at the Primary Education level. The course
aims to foster the development of critical thinking through reflection and well-founded
reasoning. In this context, two of the specific competencies highlighted in the official do cument
stress the importance of understanding the theoretical foundations of Physical Education
didactics, with the goal of designing, planning, and creating coherent and tailored curricular
proposals for the Primary Education sector. By the end of the course, students are expected to
be able to:

- Understand the fundamental aspects required to deliver high-quality Physical Education

in schools.

- Justify teaching projects by considering the personal and social characteristics of the

classroom.

- Identify and understand the components of the Spanish Primary Education curriculum.

- Design and implement learning scenarios suitable for the various educational levels

within this stage.

The objective of this research is to analyze the impact of implementing Docentis in the
teaching and learning process with university students. The study evaluates its influence on
academic performance, its utility in developing cognitive and non-cognitive skills (soft skills),
as well as its effect on student motivation and its potential transferability to real educational
contexts.

2. Docentis: Physical Education Through a Board Game

The serious game Docentis is presented in the form of a tabletop eurogame, a genre
recognized for its diverse gameplay mechanics and high strategic component [60]. Such games
prioritize the use of analytical skills and decision-making over luck or chance, fostering
complex interaction between players[60]. Docentis was designed to be played by groups of 4
to 6 participants, with sessions typically lasting around 70 minutes.
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Game Design and Validation Proccess

The design phase of Docentis was conceived as a research process, preceding its classroom
implementation. For its design and development, which was the subject of study, the widely
recognized Design Thinking methodology was adopted due to its iterative approach in creating
innovative experiences and products [34]. In addition, specific theoretical frameworks from the
game design field were incorporated, such as the MDA model (Mechanics, Dynamics,
Aesthetics) [61], the elemental tetrad of design (Mechanics, Narrative, Aesthetics, Technology)
[62], and the MMDE model (Mechanics, Mechanism, Dynamics, Experience) [63].

The design process included multiple instances of external evaluation to ensure its quality.
First, six individuals took on the role of Critical Friends, providing constructive observations
and feedback at various stages of the development [64], [65]. Additionally, an Expert
Committee was formed, consisting of 29 professionals from diverse fields:The committee
consisted of eight Spanish board game designers, who have collectively published over 20
games with various national and international publishers and have extensive experience in
game design; a representative from a board game publisher with a portfolio of more than 10
released titles and considerable expertise in playtesting games intended for publication; eight
seasoned gamers affiliated with associations, gaming communities, or content creators who
showcase board game updates through social media and platforms such as YouTube, offering
diverse insights into the industry; and 12 active physical education teachers, part of the faculty
in numerous educator training programs, including four from primary education, four from
secondary education, and four from University education. Their collective expertise
contributed to enhancing both the pedagogical validity and the overall appeal of the design
[66].

Before its final implementation, Docentis underwent a rigorous testing process, involving 30
test sessions with former students of the subject and some active teachers, who represented the
game's target audience. The initial tests were guided, with the researcher assisting the players.
Later, blind tests were conducted, where the game was simply left on the table, and the
researcher merely observed what happened during the sessions. These tests helped identify
areas for improvement and make necessary adjustments, ensuring that the final product not
only met educational objectives but also offered an engaging and effective gaming experience.
Although the theme never changed, modifications were made throughout the testing phases,
resulting in adjustments to certain mechanics that prolonged the game and did not fully align
with the chosen narrative. Other mechanics were introduced to enhance the immersion of the
simulation within the school environment. Additionally, some components were redesigned
based on these tests to improve the overall user experience. These sessions also served to
analyse gameplay duration, the maximum number of cards, the initial energy levels, and the
ideal number of players, among other factors.

Considerations and Decision-Making in Design and Production

Some of the considerations, limitations, and aspects to take into account in the design were
as follows:

The selected game needed to reflect the complexity of a university-level subject. A
filler-style card game, typically limited to two or three mechanics, was considered
inadequate for effectively conveying the content and fostering immersion as a didactic
resource for learning. Therefore, a Eurogame-style board game was developed,
distinguishing itself from all previous proposals in the scientific literature related to
studies in Physical Education. Moreover, the proposal deviated from other games that
used the educational setting as a central thematic focus, incorporating elements of
science fiction or fantasy (Zombie Kidz Evolution, Colegio Encantado, Humanoides).
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In this case, realism was one of the main approaches of this simulation, with a theme
concept similar to A/ma Mater, a strategy eurogame about the academic management of
a Renaissance university.

- The duration of the game was one of the limitations [62]. The game needed to be
playable within a 90-minute period (the duration of a lesson), allowing it to be used as
a resource during academic lessons. It was tested with a number of 4 to 6 players, with
the time between turns and inter-turns being considered and timed across all tests. It
was found that, in games with 6 players, the maximum duration was 70 minutes, with 5
players being the ideal number due to player interaction. The number of turns was
determined by the theme of the game itself (school hours), incorporating a recess period
during which movement was encouraged, generating an active break in the middle of
the game to avoid sedentary behaviour.

- As Docentis is an educational game, it had to consider the prior experience and
knowledge of the target audience. For this reason, the participants in the previous testing
process had either been involved with the subject in previous years or were familiar with
the theory present on the cards. Enjoyment and pleasure are perceived when individuals
are in a state where there is a balance between the difficulty of the challenges they face
and their skill or competence [67].Therefore, it is important to highlight that the
expectations for completing the tasks in the game were adjusted to an achievable level
of difficulty, providing opportunities for early success[68]. The game aims to challenge
players without being boring or overly complex, seeking a state of flow where learning
occurs [69]. In this way, it is intended that the process linking the game with learning
contributes to generating positive experiences [70], while also helping to achieve better
learning outcomes [71], [72].

- The type of components was adjusted to a limited budget, considering the possibility of
greater future production. For this reason, a central board and an individual board for
each player were used. Additionally, two sizes of cards were selected, with iconography
to accommodate people with visual impairments such as colour blindness. The larger
cards represented people, while the smaller ones represented the various curricular
elements. Tokens of different colours and pieces that represented counters and resources
on the board were also included. These components are accessible to any designer or
individual and can be easily replaced, as they do not have a specific design [60].

- As “images narrate and also act” [73], it was decided that the illustrations would be
created by an illustrator and not be royalty-free. This way, the personalities of the
characters that would define the artistic style of the game could be showcased, reflecting
the diversity of students and teachers who attend educational institutions daily (Figure
1). Convincing faces, with character, were designed to allow players to empathise with
figures they could relate to, evoking memories of teachers and students they encountered
during their own childhood. The illustrations were aimed at reflecting educational needs
that would transport players back to the educational institutions where they had spent
much of their lives. These characters were carefully chosen, not randomly. The
opportunity was taken to address subject content through real diversity in body types,
skin colours, ethnicities, and ages. Showcasing this globalised, multicultural society was
essential.
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Figure 1. Character card illustrations of Docentis

- The specific educational context of this game determined its mechanics and mechanisms
[63]. Referring to the main objective and competences of the subject, which involves
properly developing a good didactic plan and managing a Physical Education classroom
in an educational setting, mechanics were incorporated that promoted interaction among
players, decision-making and problem-solving through individual and group strategies
(Figure 2). Furthermore, the inclusion of a mechanic that involved memory would
support the integration of specific content from the subject. In order to design an
effective curriculum, it is essential to consider the pedagogical models, content, didactic
objectives, teaching styles, assessment tools, and types of assessment to ensure that the
educational process meets the needs of all learners. The repetition and evocation of
descriptions of the different curricular elements, represented by the game’s cards,
became two essential actions for consolidating knowledge, provided this is done
consciously [68].
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Figure 2. Simplified Diagram of Mechanics and Mechanisms Analysis in Docentis

Theme and Purpose of the Game

Players take on the role of teachers in the Physical Education department of an educational
institution. During the game, they must plan a teaching proposal for a class aimed at primary
school students from Year 1 to Year 6, incorporating all the necessary didactic and curricular
elements for proper execution. To accomplish this, they need to take into account the distinct
requirements of each class’s students, the constraints presented by the environment and the
available space, the theoretical insights necessary for effective intervention, and various
unexpected occurrences that could happen during a school day, including damaged supplies,
the weather conditions, occupied areas, substitutes, or responsibilities during recess.
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The main objective for the players is to obtain the didactic elements they plan at the start of
the game to develop the project. These elements grant Victory Points (VP), but players must
acquire them without running out of Energy Points (EP) by the end of the day. Despite being a
competitive game, creating synergies with other members of the Physical Education
department will be necessary. Furthermore, the selfless help of student interns who join after
recess will facilitate the achievement of objectives. The game unfolds in six turns, representing
the school hours, with recess included. When the school day ends, the person who has collected
the most elements from their originally planned project will be the winner of the game.

At the end of the day, the player who has gathered the highest number of the initially planned
elements will be declared the winner. The elements collected in the final round will serve as
the basis for the creation of a practical case that will be evaluated. Any elements that were not
obtained during the game will be assigned randomly during the assessment. Winning players
will be able to select an additional element that will assist them in completing the evaluable
practical case.

Components

The game is centered around a main board, where all players interact (Figure 3). This board
includes various locations that simulate the spaces of an educational institution, such as the
staff room, sports courts, gymnasium, department office, storage room, and porch, among
others. In each of these spaces, cards are placed that represent the different curricular elements
required to design a project or learning situation in the field of Physical Education. These
elements include key competencies, specific competencies, pedagogical models, basic
knowledge, teaching styles, types of assessment, assessment tools, interdisciplinarity, active
methodologies, etc. The front of each card displays the name of the element, while the back
provides its description.

Figure 3. Deployment of the components of the Docentis board game.

In the game, each player manages a class using student cards and a project sheet, starting
with 14 energy points. Players must select curricular elements to create an innovative project
in Physical Education, acquiring them through the strategic use of their pawn on the board.
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Elements are obtained by linking correct definitions, negotiating exchanges with other players,
and managing events that impact energy and available actions (Figure 4).
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Figure 4. Simplified diagram of a turn's development in Docentis
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Energy Points (EP), which fluctuates due to agreements between teachers, weather
conditions, or events affecting the entire school staff, is crucial for continuing to play and can
be converted into extra points. Each element acquired adds two points, while each mistake
deducts one point. The winner will be the player who accumulates the most Victory Points
(VP) at the end (Figure 5).
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Figure 5. Video Tutorial: "How to Play Docentis"

Figure 6 provides a comprehensive summary that concludes the Design process of the board
game Docentis, presenting a step-by-step account of how the final product was developed and
highlighting the key characteristics that informed specific design decisions.
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Research Local
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Mechanics Advanced
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The objectives, established with the intention of transforming the After considering various alternatives and drawing on specific design models, an
subject’s methodology, were informed by feedback from students in extensive testing process was undertaken over the course of more than a year. The
previous academic years, who had positively evaluated the occasional selection of a group of Critical Friends and an Expert Committee contributed

use of board games in the classroom as a means of addressing specific significantly to refining and balancing key aspects of the game, thereby enhancing its

content. Their reflections highlighted the potential of playful strategies to  overall quality throughout the development process. This iterative approach culminated

enhance engagement and facilitate learning, thereby guiding the design in the finalisation of the design, resulting in a professionally produced board game with
of a more integrated and coherent pedagogical approach. a polished finish.

Figure 6. Docentis, step-by-step

3. Methods and Material

This research follows an experimental, longitudinal, descriptive-explanatory design, with
the sample selected through convenience sampling [74]. The methodology employed adopts a
mixed-methods approach, commonly used in the social sciences and particularly in education,
due to the complexity of educational contexts [75]-[77].
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Participants

The study included 18 students in the experimental group, who attended game sessions
lasting approximately 70 minutes each. A control group of 9 participants, who did not attend
the game sessions, also took part in the study. Inclusion criteria for the sample required students
to be enrolled in the Physical Education specialisation of the Primary Education Teaching
Degree, participate in the continuous assessment modality of the course "Didactics of Physical
Education" and provide signed informed consent. Exclusion criteria included enrolment in the
final assessment modality, non-attendance at the evaluation test, and failure to provide signed
consent.

This research received approval from the Research Ethics Committee of the University of
Alcald, with a favourable report (CEID/2021/5/116).

Procedure

Participation was voluntary and took place outside regular academic hours, running
concurrently with the course over a period of four months. To assess the impact of Docentis on
academic performance, it was incorporated into the course evaluation, influencing a small
percentage of a graded written practical task. The experimental group played Docentis once a
month, while the control group did not participate in any game sessions throughout the course
(Figure 7). Four permanent game groups were formed, each comprising 4 or 5 participants.

To ensure fair evaluation conditions for the practical task, a carefully structured design was
implemented. For the experimental group, the practical task was based on curricular elements
obtained during their last game session, with unknown elements excluded. Conversely, the
control group worked with a previously known incomplete task. In both cases, missing
elements were revealed on the day of the written test, ensuring balanced access to the necessary
information for evaluation.

Figure 7. Different groups of students playing Docentis (2022)

Instruments

To assess the impact of the game on academic performance, the grades from the evaluable
practical task were analysed, comparing the results of the experimental and control groups. The
case study consisted of a single-task question requiring the design of a physical education
session for a specified group. The prompt outlined the academic year group, learner
characteristics, available material resources, prescribed teaching methodology, and key
curricular elements to be addressed.

This quantitative data was complemented by qualitative information collected throughout
the research. All game sessions were recorded and transcribed to examine the dynamics and
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interactions among participants. Upon completion of the game, students completed a game
diary providing immediate feedback on their experience. This reflective journal included a
single prompt: Reflect carefully on the events that transpired during the game. Detail the
moments and elements you consider most significant to your learning, with particular focus on
the aspects that distinguished this session from those previously undertaken.

Prior to the evaluation test, two discussion groups were organised to exchange opinions and
delve deeper into their perceptions of the teaching and learning process experienced. To guide
these discussions, several questions were provided, focusing on topics such as the use of Game -
Based Learning (GBL) in higher education, the role of the Docentis game as a didactic tool,
and its potential for transfer from the game environment to real-world educational settings. As
an example: Do you believe that board games can be useful tools for fostering learning in
higher education?; Does Docentis serve as an educational resource that reflects the reality of
an academic institution?; What key learnings have you derived from the gameplay sessions?.
The diverse contributions from the participants led to the emergence of new themes and
questions in each group. Finally, after the course was graded and during the final placement
period before graduation, semi-structured interviews were conducted to explore the
connections and learning outcomes derived from the Docentis experience in real educational
contexts. The interview questions aimed to draw parallels between the experiences within the
game and the participants’ real-life teaching environments, exploring themes such as teacher-
student dynamics and the influence of teacher energy throughout the school day, among others.

Data Analysis

The statistical analysis of grades was conducted using IBM SPSS Statistics software
(v.29.0), employing tests such as the Student’s t-test, the Shapiro-Wilk test, and Hedges' g to
identify differences between the grades of the experimental and control groups.

For the qualitative data gathered from session transcripts, game diaries, and semi-structured
interviews, thematic analysis was used to identify patterns of meaning in the data [78]. Atlas.ti
(v. 9.0) content analysis software facilitated this process, refining codes to identify the
following themes: (1) The current state of the university teaching and learning process, (2)
student motivation for learning through play, (3) the role of games as a transformative
educational tool, and (4) the impact of Docentis on academic performance and the development
of essential cognitive and non-cognitive skills for professional practice.

4. Results

Building on the previous explanation, this study conducted two primary analyses. The first
examines the impact of Docentis on academic performance, based on the grades obtained in an
assessable practical task, while the second explores students' perceptions, reflections, and
opinions regarding the teaching and learning process they experienced. The subsequent section
will provide a detailed account of these analyses and their corresponding findings.

Academic Performance

The Student's t-test revealed significant differences between the groups (p = 0.036), and the
Hedges' g test indicated a large effect (g = 1.131), highlighting the impact of the Docentis game
on the performance of the experimental group compared to the control group (Table 1).
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Table 1. Grades of the Experimental Group and Control Group

P- Effect
Grades value | Size

N HIGH-GOOD MEDIUM LOW-FAILING
> 8,9 7,6 7,4 6,9 0
9 8,1 8,0 7,5 7,0 5,1 =5 5

Total participants 27 9 7 3 3 0 4 1 0 0,036 1,131
Participants whg did 9 2 1 1 1 0 3 1 0

not play Docentis

Participants who 18 7 6 2 2 0 1 0 0

played Docentis

Note: p < 0.05. Effect size > 0.8

The average grade for the practical task among participants who played the game was 8.56
out of 10 points (SD=0.83), compared to 7.31 out of 10 points (SD=1.45) for those who did not
participate. This analysis (Figure 8) indicates that the group that engaged with the game
improved their score by 1.2 points on the practical task.

10

omocvo{

o

o

oo

B Participants who played the game B Participants who did not play the game

Figure 8. Grade distribution of both groups

Outstanding grades were more frequent in the experimental group (38.89%) compared to
the control group (22.22%). Notably, no students failed the practical test, nor did anyone
achieve the maximum score. However, 94.44% of the experimental group attained a grade from
“High” to “Medium” (>7.5 out of 10 points), compared to 55.55% in the control group (Figure

9).

@ Hish-Good @ Medium @ Low

Participants who played Docentis

@® High-Good @ Medium @ Low

Participants who did not play Docentis

Figure 9. Percentage of grades by groups

160 International Journal of Serious Games

I Volume 12, Issue 3, September 2025




P. Sotoca-Orgaz et al.

Student Experience: The voice of the players

At this stage, the categories and themes identified through the analysis of game diaries,
discussion groups, and semi-structured interviews are presented (Table 2). Subsequently, a
selection of verbatim excerpts from participants (Player No.) is provided, as these are
considered both relevant and representative of the perspectives expressed.

Table 2. Codes and Themes Identified in the Research

CODES / TAGS ORGANIZATION OF TOPICS FINAL TOPICS

1.The educational system

2.The role of the teaching staff e The teaching and learning process The current state of the university
3.The role of the students in university classrooms teaching and learning process

4.Methodology and resources

5. Playful methodologies: Board games ¢ Playful learning as an element of e

. P . . . udent motivation for
6.The _rglatlgnshlp with the teaching staff educational t_ran_sformatlon learning through play
7.Participation in research s Student motivation

8.The emotional factor (Docentis)

9.The evaluation process (Docentis) s Learning experiences with Docentis
10. Conscious learning (Docentis) * Connection of Docentis with
11.Unconscious learning (Docentis) the professional field
12.Cognitive processes (Docentis) The impact of Docentis as a
13. Relationships and behaviors (Docentis) transformative educational tool
14. Future career prospects (Docentis) e Connection between fiction and reality

15.Competencies and skills of the teaching staff (Docentis) e Simulation

a) The current state of the university teaching and learning process

Concerning pedagogical approaches, participant testimonies reveal significant concerns. As P14
notes: “I’ve zoned out many times in class because of how the lessons were taught or the tone of
voice, and I've missed 15 or 20 minutes because what was being said didn 't engage me [...] or how
it was being delivered.” This sentiment is echoed by P4, who observes: “I'd dare say that, eighty
percent of the time, the lecturer comes in, reads the slides to us, and leaves—that’s the reality. They
assign us group work, and that’s it [...] sometimes you don’t even have to present it.”’ Such
practices demonstrably affect learner motivation, as articulated by P8: “If I think about it, there are
very few modules in the degree where you actually feel like attending lectures. Maybe the practical
ones, because you think ‘at least you do things you can’t do at home,’ and you feel the classes serve
a purpose [...] but with most of them, if attendance weren’t graded, you wouldn’t go—I swear
[...].” The tools used in teaching also attract criticism. P11 suggests: "PowerPoint seems like the
only option, but it’s not. Classes can be conducted in other ways, not just by reading slides, for
example, by understanding things through a board game like this."

b) Student motivation for learning through play

Relevant testimonies highlight the potential of playful learning in higher education. For
instance, P13 states: “Incorporating play into higher education is novel and engaging. These
are different kinds of classes where you learn more than you’d expect.” In this sense, P7 points
out: "One might think that if you play and have fun at university, you re wasting time, but this
is an example that proves it’s not. Playing is very serious.”. Further reinforcing this
perspective, P5 remarks: “People assume play is only for children, but that isn’t true. Adults
play too, and we can learn through play.” Extending this critique, P7 adds: “Occasionally,
we re told we can use tools like games with our students or active methodologies such as Game-
Based Learning—yet the university fails to lead by example.” Similarly, P5 argues that: "When
I heard that the research involved a board game, I wanted to participate — who doesn 't like to
play?"

Following P12's perspective: "Incorporating games in every session is unnecessary, as this
would render them routine and potentially reduce their magic. Nevertheless, they can serve as

bl

an effective catalyst when introduced within more traditional teaching frameworks.’
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¢) The impact of Docentis as a transformative educational tool

Concerning Docentis, testimonies can be examined that analyse the various gameplay
sessions in relation to the distinct dynamics engendered by the game mechanics. One example
is that of P4, who highlights the need for initial planning: "Every game is different because the
course and the students you have are different, so you have to think of an educational proposal
that is coherent and the strategy you want to follow in each round.” On this point, P8 notes
that the gameplay cannot be predicted and requires decision-making: "Turns go quickly, so you
have to anticipate, and if they take a card from you, you need to think about when the best
moment to make an exchange is." Several students also emphasise the strategic component, as
exemplified by P12’s statement: "I¢’s not the same to lose energy and get a card as it is to not
lose it and get two. You must think and decide carefully,” and the testimony of P11: "I picked
the elements where I matched with my teammates at the beginning. This way, in the final turns,
I could gain energy from an exchange and score points. It worked well for me."

A testimony like that of P5 illustrates how some of the mechanics and dynamics
of Docentis required memorisation processes: "You had to remember the cards the others had
to make exchanges. Some helped and shared what they had, but others didn’t. It was
difficult.” Additionally, there was a process of information retrieval through the recognition of
concepts and definitions, as reflected in P5’s words: "I recognised many cards because we had
seen them before in class. If [ was unsure, I asked for help so I wouldn't lose energy. There, [
was aware of what I knew... it was sort of like a self-assessment."”

In line with this, statements such as those of P7 and P9 indicate that repetition proved
beneficial during gameplay: "There are pedagogical models that you end up learning by seeing
them all the time on the cards. It was a way of studying while playing” (P7); "I feel that the
more you play, the more you learn. [ ...] I think we should have played many more games" (P9).

Furthermore, several testimonies from the gamers link the development of some soft skills,
such as critical thinking and emotional self-regulation: "Teaching is not easy. This is a
simulation of situations that occur in a school, in addition to having some of the knowledge
you need to know. It’s nice, but also a bit overwhelming” (P8); planning: "The game helped me
organize myself better. I think we are often unaware of how many things we need to consider
as teachers, and here you can really see it" (P4); teamwork and strategic thinking: "In the first
game, I didn’t trust people and was selfish because I wanted to win and didn’t care about
sabotaging. And I didn’t win! In the second game, I decided to collaborate and not go solo,
and I almost won" (P15); adapting to changes: "Things happen very quickly, you need to make
the most of the key cards and positive events, always [...] If something doesn’t go as planned,
you need to have a plan B to avoid losing your turn" (P13).

Is also evident in the responses shared during their practicum in schools, where they
comparing the simulation played with a real educational environment. P12’s words highlight
the importance of communication and negotiation: "The conversations that arise in Docentis
are like those in my school staff room. Some teachers help each other because they get along,
others only speak if they need something, and some don’t speak at all.” Similarly, P9’s words
stress the importance of creativity in teaching: "Every day I'm allowed to teach, I can do the
same thing or get creative. I really worked on the practical scenario from the game, and every
day I try to come up with new ideas." P11, for their part, refers to resilience and adaptability to
change: "It’s not easy because you have to consider the students, the weather, the spaces,
everything! In school, you must adapt and do the best you can. There are no points there, it’s
real.”
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5. Discussion

These findings confirm that Docentis plays a significant role in enhancing students' learning
outcomes. A comparison of exam results between students who engaged with the game and
those who did not reveals notable differences, highlighting its effectiveness in supporting the
development and assessment of competencies, skills, and knowledge throughout the course.
These results align with previous research demonstrating the positive impact of board games
on academic performance [59], [79], [80].

Student testimonies reveal that motivation and engagement of university students have been
diminished, among other factors, by the traditional methodological approaches often employed
by instructors in the classroom [81]. For this reason, for learning to occur, it is important to
actively engage students in the classroom [68]. The incorporation of Game-Based Learning
through a serious game such as Docentis aligns with scientific evidence suggesting that board
games are highly motivating for learners, while also engaging cognitive processes that guide
thoughts and actions when dealing with complex or novel situations, referred to as executive
functions [82], [83]. These functions encompass planning, cognitive flexibility, continuous
decision-making, and problem- solving [84]-[86]. Such evidence demonstrates that integrating
serious games like Docentis can enhance the acquisition of deep learning [87]-[90].

Similarly, it has been shown that board games also promote the improvement of working
memory through the updating or manipulation of information [82], [91], [92]. The
implementation of this game-based resource as a pedagogical supplement has facilitated the
recurrent reinforcement of subject matter through structured gameplay at strategic mensual
intervals. This spaced recall over time helps consolidate knowledge, leading to more durable
learning and promoting future transfer [93]-[95]. In line with this, repetition is crucial for
knowledge retention, provided it is done consciously [68] Many testimonies highlight how
reading the in-game descriptions of curricular elements helped participants internalise content
more effectively. These testimonies align with how games make repetition engaging [54].

On the other hand, several testimonies from gamers associate their participation with the
development of certain soft skills, such as critical thinking, emotional self-regulation, planning,
teamwork, strategic thinking, and adaptability. These competencies are included in various
internationally recognised models[14]. The development of these soft skills is also evident in
the responses shared during their practicum, where they transferred the resource to new
contexts and situations [96], [97], comparing the simulation played with a real educational
environment. In this way, the opportunity to create games in a safe environment that mimics
real situations without the negative consequences they could have in real life highlights the
potential of these games [47], [98].

The inclusion of active methodologies represents a complete break from what university
students are used to experiencing in their classrooms [27]. Play-based methodologies should
seek a balance that demonstrates the transfer of learning while still using attractive, fun, and
entertaining resources [99], [100]. For this reason, incorporating a board game is motivating
for students, as has been the case in other similar experiences [43], [56], [101], [102].

Docentis represents the first Eurogame-style board game specifically designed to address a
subject within a university course for Physical Education teacher training, incorporating it as
both a teaching resource and an assessment tool. The mechanical complexity of the game has
fostered the development of competencies that do not emerge in other types of experiences
with serious board or card games.
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6. Conclusions

The implementation of Docentis not only met the didactic objectives of the course on
Physical Education Didactics within the Primary Education Teaching Degree but also enhanced
students' academic performance. This board game, designed as a simulation of the teaching
environment, facilitated reflection on the organizational and curricular elements essential for
delivering high-quality Physical Education in schools. Additionally, it stood out as a
motivational tool that promoted the development of executive functions such as planning,
flexibility, and problem-solving, as well as essential soft skills like communication and
adaptability, supporting their transfer to professional contexts.

However, despite the positive outcomes, it is important to acknowledge the imbalance in
group sizes and the voluntary participation of students, which may have attracted the most
engaged individuals. These findings highlight the potential and suitability of such resources
and methodologies in higher education, providing a foundation for future research aimed at
generalizing the results.

A possible avenue for future research could focus on the creation of dedicated spaces for
playing and a lending system for Docentis, allowing students to play in their free time or even
take the game home. Additionally, the implementation of a digital version of the game through
the Tabletop Simulator tool (TTS, available on Steam Platform) could be explored. This would
enable a comparison between physical and digital gameplay experiences, analysing new
parameters such as social interaction and the emotional impact of each format.

However, that lecturers intending to implement such proposals possess a solid familiarity
with modern board games. An understanding of the challenges faced by students who are not
regular players is crucial to ensuring an inclusive and effective learning experience. To this
end, it is advisable for educators to engage with a variety of games beforehand, gaining first-
hand insight into their mechanics and dynamics. Furthermore, adapting existing commercially
available games—particularly those with proven mechanical soundness—may serve as a more
accessible and pedagogically sound starting point before developing entirely new resources
with greater complexity for integration into classroom settings. Lecturers are encouraged to
refer to different established models that guide game design, bearing in mind that these are
long-term processes whose outcomes may vary depending on the decisions made throughout
development. It is also crucial that any Serious Game developed undergoes multiple stages of
design, including external analysis by a group of experts and numerous rounds of playtesting
prior to classroom implementation. This ensures that the designed board game is not only
engaging and fun, but also aligns with the intended learning objectives.

Acknowledgments

Acknowledgements are extended to the participating students, as well as to all individuals
involved in the creative process.

Conflicts of interest

There are no conflicts of interest.

164 International Journal of Serious Games | Volume 12, Issue 3, September 2025



P. Sotoca-Orgaz et al.

References

[1] A. Giménez-Giubbani, "El papel de la gestion de centros educativos en un modelo de aprendizaje basado
en competencias," Revista Pdginas De  Educacion, vol. 9, (1), pp. 124, 2016.
https://doi.org/10.22235/pe.v9i1.1164

[2] E. Severin, "Un nuevo paradigma educativo," Educacion Y Ciudad, (32), pp. 75-82, 2017.
https://doi.org/10.36737/01230425.v0.n32.2017.1629

[3] C. Berné-Manero, P. Lozano-Chavarria and M. Marzo Navarro, "Innovacion en la docencia universitaria
a través de la metodologia MTD Innovation in university teaching through the TTM method," vol. 355, pp.
605-619, 2011. https://doi.org/10.4438/1988-592X-RE-2011-355-117.

[4] M. Romero-Ariza and M. Pérez-Ferra, "Coémo motivar a aprender en la universidad: una estrategia
fundamental contra el fracaso académico en los nuevos modelos educativos," Revista Iberoamericana De
Educacion, vol. 51, pp. 87-105, 2009.

[5] R. Chrobak, "El aprendizaje significativo para fomentar el pensamiento critico," Archivos De Ciencias
De La Educacion, vol. 11, (12), pp. 31-e031, 2017. https://doi.org/10.24215/23468866e03 1

[6] T. H. Laine and R. S. N. Lindberg, "Designing Engaging Games for Education: A Systematic Literature
Review on Game Motivators and Design Principles," 7L7, vol. 13, (4), pp. 804-821, 2020.
https://doi.org/10.1109/TLT.2020.3018503

[7] A. K. Ditcher, "Effective Teaching and Learning in Higher Education, with Particular Reference to the
Undergraduate Education of Professional Engineers," The International Journal of Engineering Education,
vol. 17, (1), pp. 24-29, 2001. .

[8] M. P. Prendes-Espinosa, "Competencias TIC para la docencia en la universidad publica espafiola:
Indicadores y propuestas para la definicion de buenas practicas," 2010.

[97 J. Silva and D. Maturana, "Una propuesta de modelo para introducir
metodologias activas en educacion superior," vol. 17, (73), pp. 117-131, 2017.

[10] A. Méndez-Reguera and M. V. Lopez-Cabrera, "Engaging My Gen Z Class: Teaching with Memes,"
Med. Sci. Educ, vol. 30, (4), pp. 13571358, 2020. https://doi.org/10.1007/s40670-020-01078-w

[11] M. A. Purcell, "Teaching PSC to Gen Z," Journal of Political Science Education, vol. 16, (3), pp. 335—
343, 2020. https://doi.org/10.1080/15512169.2019.1568881

[12] C. C. Bonwell and J. A. Eison, "Active learning: Creating excitement in the classroom," George
Washington University, Tech. Rep. 1, 1991.

[13] C. M. Reigeluth, R. D. Myers and D. Lee, "The learner-centered paradigm of education," Instructional-
Design Theories and Models, pp. 5-32,2017. .

[14] V. Pospelova et al, "Big data and skills frameworks to determine recommended
profiles of soft skills for IS development," in Information Systems Development: Crossing Boundaries

between Development and Operations (DevOps) in Information Systems (ISD2021 Proceedings), E. Insfran
et al, Ed. Valencia: 2021.

[15] T. Moore and J. Morton, "The myth of job readiness? Written communication, employability, and the
'skills gap' in higher education," Studies in Higher Education (Dorchester-on-Thames), vol. 42, (3), pp. 591—
609, 2017. https://doi.org/10.1080/03075079.2015.1067602

[16] L. Kostikova et al, "Soft Skills Development with University Students at English Lessons," Revista
Romdneasca  Pentru  Educatie  Multidimensionala, vol. 13, (1), pp. 398416, 202I.
https://doi.org/10.18662/rrem/13.1/378

[17] T. D. Kautz et al, "Fostering and Measuring Skills: Improving Cognitive and Non-Cognitive Skills to
Promote  Lifetime  Success," OECD  Education  Working  Papers, vol. 110, 2014.
https://doi.org/10.1787/5jxsr7vr78f7-en.

[18] E. De Justo and A. Delgado, "Change to competence-based education in structural engineering," Journal
of Professional Issues in FEngineering Education and Practice, vol. 141, (3), pp. 1-8, 2015.
https://doi.org/10.1061/(ASCE)EI. 1943-5541.000021

[19] H. Ito and N. Kawazoe, "Active Learning for Creating Innovators: Employability Skills beyond
Industrial  Needs," International Journal of Higher  Education, vol. 4, (2), 2015.
https://doi.org/10.5430/ijhe.v4n2p81

International Journal of Serious Games | Volume 12, Issue 3, September 2025 165


https://doi.org/10.22235/pe.v9i1.1164
https://doi.org/10.36737/01230425.v0.n32.2017.1629
https://doi.org/10.4438/1988-592X-RE-2011-355-117
https://doi.org/10.24215/23468866e031
https://doi.org/10.1109/TLT.2020.3018503
https://doi.org/10.1007/s40670-020-01078-w
https://doi.org/10.1080/15512169.2019.1568881
https://doi.org/10.1080/03075079.2015.1067602
https://doi.org/10.18662/rrem/13.1/378
https://doi.org/10.1787/5jxsr7vr78f7-en
https://doi.org/10.1061/(ASCE)EI.1943-5541.0000215
https://doi.org/10.5430/ijhe.v4n2p81

[20] G. Brunello and M. Schlotter, "Non-Cognitive Skills and Personality Traits: Labour Market Relevance
and Their Development in Education & Training Systems," SSRN Electronic Journal, vol. 5743, 2011.
https://doi.org/10.2139/ssrn.1858066

[21] E. Cerutti, "Docéncia universitaria e aprendizagem discente," Educa¢do Por Escrito, vol. 12, (1), pp.
€31688, 2021. https://doi.org/10.15448/2179-8435.2021.1.31688

[22] C. Sousa et al, "Playing at the school table: systematic literature review of board, tabletop, and other
analogue = game-based learning  approaches,"  Frontiers in  Psychology, (14), 2023.
https://doi.org/10.3389/fpsyg.2023.1160591.

[23] H. Sobke, T. Broker and O. Kornadt, "Using the Master Copy -Adding Educational Content to
Commercial Video Games," The Proceedings of the 7th European Conference on Games Based Learning,
vol. 2, pp. 521-530, 2013.

[24] J. L. Plass et al, "Theoretical foundations of game-based and playful learning,". in Handbook of game-
based learning, pp. 3—24, The MIT Press, 2020.

[25] A. 1. A. Jabbar and P. Felicia, "Gameplay Engagement and Learning in Game-Based Learning: A
Systematic Review," Review of Educational Research, vol. 85, (4), pp. 740-779, 2015.
https://doi.org/10.3102/0034654315577210

[26] S. Tobias, J. D. Fletcher and A. P. Wind, "Game-based learning," in Handbook of Research on
Educational Communications and Technology, 2013, https://doi.org/10.1007/978-1-4614-3185-5_38

[27] . Alvarez et al, "Inclusion de metodologias activas en el alumnado de ensefianza superior universitaria,"
Revista Iberoamericana De Psicologia Del Ejercicio Y EI Deporte, vol. 15, (3), pp. 144-149, 2020.

[28] J. C. Morales-Sanchez and P. M. Hernandez-Castellano, "Metodologias motivacionales: La

gamificacion como camino a la excelencia académica. aplicacion didactica en entornos docentes
universitarios," in VII Jornadas Iberoamericanas De Innovacion Educativa En El Ambito De Las TIC Y Las
TAC, 2020, pp. 387-394.

[29] P. Wouters and H. van Oostendorp, "A meta-analytic review of the role of instructional support in game-
based learning,"  Computers and  Education, vol. 60, (1), pp. 412-425, 2013.
https://dx.doi.org/10.1016/j.compedu.2012.07.018

[30] J. L. Plass, B. D. Homer and C. K. Kinzer, "Foundations of Game-Based Learning," Educational
Psychologist, vol. 50, (4), pp. 258-283, 2015. https://doi.org/10.1080/00461520.2015.1122533

[31] J. McGonigal, Reality is Broken: Why Games make Us Better and how they can Change the World. (1*
ed.) London: Cape, 2011.

[32] M. Carter, M. Gibbs and M. Harrop, "Drafting an Army," Games and Culture, vol. 9, (2), pp. 122-147,
2014. https://doi.org/10.1177/1555412013513349

[33] G. Frasca, "Juego, videojuego y creacion de sentido. Una introduccion,”" Comunicacion, vol. 1, (7), pp.
37-44, 20009.

[34] J. Morales-Moras, Serious Games: Disefio De Videojuegos Con Una Agenda Educativa Y Social.
Editorial OUC, 2015.

[35] J. Stenros and M. Montola, "Games as activity: Correcting the digital fallacy," in Pervasive Games
Theory and DesignAnonymous 2009. https://dx.doi.org/10.1016/B978-0-12-374853-9.00003-9.

[36] M. Sicart, Play Matters. 2014. https://doi.org/10.7551/mitpress/10042.001.0001

[37] K. B. Staudt et al, "Back to the gaming board: Understanding games and education through board game
reviews," in Conference Paper Presented at SITE 2018 Conference, Washington DC, 2018.

[38] E. Aarseth, "Just games," Game Studies, vol. 17, 2017.

[39] G. Costikyan and D. Davidson, Tabletop Analog Game Design. ETC Press, 2011.

[40] M. Sousa and E. Bernardo, "Back in the Game," Communications in Computer and Information Science,
pp. 72, 2019. https://doi.org/10.1007/978-3-030-37983-4_6.

[41] R. Y. Bayeck, "Examining Board Gameplay and Learning: A Multidisciplinary Review of Recent
Research," Simulation and Gaming, vol. 51, (4), pp- 411431, 2020.
https://doi.org/10.1177/1046878119901286

[42] T. Copeland et al, "Three Different Paths for Tabletop Gaming in School Libraries," Library Trends,
vol. 61, (4), pp. 825835, 2013. https://doi.org/10.1353/1ib.2013.0018.

[43] S. Noda, K. Shirotsuki and M. Nakao, "The effectiveness of intervention with board games: a systematic
review," BioPsychoSocial Medicine, vol. 13, (1), pp. 22, 2019. https://doi.org/10.1186/513030-019-0164-1

166 International Journal of Serious Games | Volume 12, Issue 3, September 2025


https://doi.org/10.2139/ssrn.1858066
https://doi.org/10.15448/2179-8435.2021.1.31688
https://doi.org/10.3389/fpsyg.2023.1160591
https://doi.org/10.3102/0034654315577210
https://doi.org/10.1007/978-1-4614-3185-5_38
https://dx.doi.org/10.1016/j.compedu.2012.07.018
https://doi.org/10.1080/00461520.2015.1122533
https://doi.org/10.1177/1555412013513349
https://dx.doi.org/10.1016/B978-0-12-374853-9.00003-9
https://doi.org/10.7551/mitpress/10042.001.0001
https://doi.org/10.1007/978-3-030-37983-4_6
https://doi.org/10.1177/1046878119901286
https://doi.org/10.1353/lib.2013.0018
https://doi.org/10.1186/s13030-019-0164-1

P. Sotoca-Orgaz et al.

[44] J.  Xu, Chinese Comics, Animation, and  Digital = Game  Design.  2020.
https://doi.org/10.5040/9781350063488.ch-026

[45] M. Rogerson, M. Gibbs and W. Smith, "I love all the bits," in CHI '16: Proceedings of the 2016 CHI
Conference on  Human  Factors in  Computing  Systems, 2016, pp.  3956-3969.
https://doi.org/10.1145/2858036.2858433

[46] P. Wonica, "Learning to evaluate analog games for education," in Analogue Game Studies, E. Torner,
E. Leigh and A. Trammell, Eds. Carnegie Mellon University: ETC Press, 2017, pp. 61-67.

[47] M. Van Den Berg et al, "Experiencing Supply Chain Optimizations: A Serious Gaming Approach," J.
Constr. Eng. Manage., vol. 143, (11), 2017. https://doi.org/10.1061/(asce)co.1943-7862.0001388.

[48] J. P. Zagal, J. Rick and I. Hsi, "Collaborative games: Lessons learned from board games," Simulation
&Amp,; Gaming, vol. 37, (1), pp. 2440, 2006. https://doi.org/10.1177/1046878105282279

[49] V. Estrada-Plana et al, "Cognitive training with modern board and card games in healthy older adults:
two randomized controlled trials," Int J Geriatr  Psychiatry, vol. 36, (6), 2021.
https://doi.org/10.1002/gps.5484

[50] V. Estrada-Plana et al, "A Pilot Study of the Efficacy of a Cognitive Training Based on Board Games in
Children with Attention-Deficit/Hyperactivity Disorder: A Randomized Controlled Trial," Games for Health
Journal, vol. 8, (4), pp. 265, 2019. https://doi.org/10.1089/g4h.2018.0051

[51] M. Sousa, "Mastering Modern Board Game Design to Build New Learning Experiences: the
MBGTOTEACH Framework," International Journal of Games and Social Impact, vol. 1, (1), pp. 68-93,
2023. https://doi.org/10.24140/ijgsi.v1.n1.04.

[52] M. A Rodriguez-Dominguez, P. Sotoca-Orgaz and A. Pérez-Lopez, "El juego de cartas ‘Good
Food+Active’ mejora los conocimientos de habitos alimentarios y de actividad fisica en adolescentes. Estudio
Piloto " Kronos, vol. 1, (19), pp. 1-13, 2020.

[53] L. J. Pérez-Lopez and M. Delgado, "Un juego de cartas durante los recreos escolares mejora los habitos

alimentarios en adolescentes," Nutricion Hospitalaria, vol. 27, (6), pp. 2055-2065, 2012.
https://doi.org/10.3305/nh.2012.27.6.6071

[54] L. J. Pérez-Lopez and C. Navarro-Mateos, "Un serious game como recurso formativo en la especialidad
de Educacion Fisica del master de profesorado," Retos: Nuevas Tendencias En Educacion Fisica, Deportes
Y Recreacion, (46), pp. 725-732, 2022. https://doi.org/10.47197/retos.v46.93751

[55] P. Sotoca-Orgaz, "Nueva expansion del juego de mesa creada para Educacion Fisica: Timeline EF &
Sports," EmasF: Revista Digital De Educacion Fisica, vol. 48, pp. 49-55, 2017.

[56] P. Sotoca-Orgaz et al, "Un serious game para el desarrollo de las capacidades expresivas corporales y el

conocimiento de los Objetivos de Desarrollo Sostenible ," Retos: Nuevas Tendencias En Educacion Fisica,
Deportes Y Recreacion, vol. 48, pp. 34—42, 2023. https://doi.org/10.47197/retos.v48.96507.

[57] J. M. Prieto-Andreu, "Paleocontacto GT: fusionando ejercicio fisico con un juego de mesa," Retos, (59),
pp- 892-902., 2024. https://doi.org/10.47197/retos.v59.107734.

[58] E. Lopez-Polo and P. Sotoca-Orgaz, "El Catan Motriz: un juego de mesa con movimiento para
Educacion Fisica," EmasF. Revista Digital De Educacion Fisica, (56), pp. 30—43, 2019.

[59] J. A. Hernandez-Rubio ef al, "Acropoly: Una propuesta de aprendizaje basado en juegos en Educacion
Fisica para una mayor motivacion y rendimiento académico," J. Sport Health Res., vol. 15, (1), pp. 151-166,
2023. https://doi.org/10.58727/jshr.88813

[60] S. Woods, Eurogames.: The Design, Culture and Play of Modern European Board Games. McFarland,
2012.

[61] R. Hunicke, M. Leblanc and R. Zubek, "MDA: A formal approach to game design and game research,"
in Proceedings of the AAAI Workshop on Challenges in Game, 2004, .

[62] J. Schell, The Art of Game Design. 2008. https://doi.org/10.1201/9780080919171

[63] M. Sousa, N. Zagalo and A. P. Oliveira, "Mechanics or mechanisms: Defining differences in analog
games to support game design," in 2021, pp. 1-8.

[64] A. L. Costa and B. Kallick, "Through the lens of a critical friend," Educational Leadership, vol. 2, (1),
pp. 49-51, 1993.

[65] A. MacPhail, D. Tannehill and R. Ataman, "The role of the critical friend in supporting and enhancing
professional learning and development," Professional Development in Education, vol. 4, (50), pp. 597-610,
2021. https://doi.org/10.1080/19415257.2021.1879235.

International Journal of Serious Games | Volume 12, Issue 3, September 2025 167


https://doi.org/10.5040/9781350063488.ch-026
https://doi.org/10.1145/2858036.2858433
https://doi.org/10.1061/(asce)co.1943-7862.0001388
https://doi.org/10.1177/1046878105282279
https://doi.org/10.1002/gps.5484
https://doi.org/10.1089/g4h.2018.0051
https://doi.org/10.24140/ijgsi.v1.n1.04
https://doi.org/10.3305/nh.2012.27.6.6071
https://doi.org/10.47197/retos.v46.93751
https://doi.org/10.47197/retos.v48.96507
https://doi.org/10.47197/retos.v59.107734
https://doi.org/10.58727/jshr.88813
https://doi.org/10.1201/9780080919171
https://doi.org/10.1080/19415257.2021.1879235

[66] J. Escobar-Pérez and A Cuervo-Martinez, "Validez de contenido y juicio de expertos: una aproximacion
a su utilizacion," Avances En Medicion, (6), pp. 27-36, 2008. .

[67] M. Csikszentmihalyi, Flow: Una Psicologia De La Felicidad. KAIROS, 1997.

[68] H. Ruiz-Martin, ;Coémo Aprendemos? Una aproximacion cientifica al aprendizaje y la enseiianza.
Editorial Grad, 2020.

[69] G. R. Loftus and E. F. Loftus, Eds., Mind at Play: The Psychology of Video Games. New York, NY:
Basic Books, 1983.

[70] J. Nakamura and M. Csikszentmihalyi, "The concept of flow," in Flow and the Foundations of Positive
Psychology. Springer, Dordrecht, 2014, pp. 239-263. https://doi.org/10.1007/978-94-017-9088-8 16

[71] J. Koivisto and J. Hamari, "The rise of motivational information systems: A review of gamification

research," International Journal of Information Management, vol. 45, pp. 191-210, 2019.
https://dx.doi.org/10.1016/j.ijinfomgt.2018.10.013

[72] M. M. Terras and E. A. Boyle, "Integrating games as a means to develop e-learning: Insights from a
psychological perspective," British Journal of Educational Technology, vol. 50, (3), pp. 1049—1059, 2019.
https://doi.org/10.1111/bjet. 12784

[73] M. Acaso and C. Megias, Art Thinking. Paidos, 2017.

[74] R. Hernandez-Sampieri, C. Fernandez-Collado and P. Baptista Lucio, Metodologia De La Investigacion.
(6° ed.) Madrid: McGraw Hill Espafia, 2014.

[75] S. Fabregues, J. F. Molina-Azorin and M. D. Fetters, "Virtual Special Issue on “Quality in Mixed
Methods Research”," 2021, vol. 2, pp. 146—151, 2021. https://doi.org/10.1177/15586898211001974

[76] S. Bagur Pons et al, "El Enfoque integrador de la metodologia mixta en la investigacion educativa,”
RELIEVE, vol. 27, pp. art.3, 2021. https://doi.org/10.30827/relieve.v27i1.21053

[77] M. D. Fetters and J. F. Molina-Azorin, "Utilizing a Mixed Methods Approach for Conducting
Interventional Evaluations," Journal of Mixed Methods Research, vol. 14, (2), pp. 131-144, 2020.
https://doi.org/10.1177/1558689820912856.

[78] V. Braun and V. Clarke, "Using thematic analysis in psychology," Qualitative Research in Psychology,
vol. 3, (2), pp. 77-101, 2006. https://doi.org/10.1191/1478088706qp0630a

[79] J. S. Viray, "Engaging Students through Board Games: Measuring Its Effectiveness on Academic
Performance," International Journal of Scientific and Research Publications, vol. 6, (10), pp. 5-7, 2016.
[80] I. Vargianniti and K. Karpouzis, "Effects of game-based learning on academic performance and student

interest," in Games and Learning Alliance. GALA 2019. Lecture Notes in Computer Science, A. Liapis et al,
Ed. Springer, Cham, 2019, pp. 11899. https://doi.org/10.1007/978-3-030-34350-7_32

[81] J. Simd&es, R. D. Redondo and A. F. Vilas, "A social gamification framework for a K-6 learning
platform,"  Computers in  Human  Behavior, vol. 29, (2), pp. 345-353, 2013.
https://dx.doi.org/10.1016/j.chb.2012.06.007

[82] N. Vita-Barrull et al, "Do you play in class? Board games to promote cognitive and educational

development in primary school: A cluster randomized controlled trial," Learning and Instruction, vol. 93,
2024. https://doi.org/10.1016/].learninstruc.2024.101946

[83] N. Vita-Barrull e al, "Impact on Executive Dysfunctions of Gamification and Nongamification in
Playing Board Games in Children at Risk of Social Exclusion," Games for Health Journal, vol. 11, (1), 2022.
https://doi.org/10.1089/g4h.2021.0034

[84] A. Diamond, "Executive Functions," Annual Review of Psychology, vol. 64, (1), pp. 135-168, 2013.
https://doi.org/10.1146/annurev-psych-113011-143750

[85] A. Collins and E. Koechlin, "Reasoning, Learning, and Creativity: Frontal Lobe Function and Human
Decision-Making," Plos Biology, vol. 10, (3), pp- €1001293, 2012.
https://doi.org/10.1371/journal.pbio.1001293

[86] L. Cristofori, S. Cohen-Zimerman and J. Grafman, "Executive functions," The Frontal Lobes, pp. 197,
2019. https://doi.org/10.1016/b978-0-12-804281-6.00011-2

[87] M. Sousa et al, "Serious Games in Spatial Planning: Strengths, Limitations and Support Frameworks,"
International ~ Journal — of  Serious  Games, vol. 9, (2), pp- 115-133,  2022.
https://doi.org/10.17083/ijsg.v9i2.510

[88] M. Sousa, "A Planning Game Over a Map: Playing Cards and Moving Bits to Collaboratively Plan a
City," Frontiers in Computer Science (Lausanne), vol. 2, 2020. https://doi.org/10.3389/fcomp.2020.00037

168 International Journal of Serious Games | Volume 12, Issue 3, September 2025


https://doi.org/10.1007/978-94-017-9088-8_16
https://dx.doi.org/10.1016/j.ijinfomgt.2018.10.013
https://doi.org/10.1111/bjet.12784
https://doi.org/10.1177/15586898211001974
https://doi.org/10.30827/relieve.v27i1.21053
https://doi.org/10.1177/1558689820912856
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1007/978-3-030-34350-7_32
https://dx.doi.org/10.1016/j.chb.2012.06.007
https://doi.org/10.1016/j.learninstruc.2024.101946
https://doi.org/10.1089/g4h.2021.0034
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1371/journal.pbio.1001293
https://doi.org/10.1016/b978-0-12-804281-6.00011-2
https://doi.org/10.17083/ijsg.v9i2.510
https://doi.org/10.3389/fcomp.2020.00037

P. Sotoca-Orgaz et al.

[89] A. Supuran and A. Sturza, "The Opportunity of Introducing Serious Games in Teaching English for
Specific Purposes - a Study Case on Playing "Simplycycle" Serious Game," Journal of Teaching English for
Specific and Academic Purposes, vol. 5, (3), pp. 459—466, 2017. https://doi.org/10.22190/JTESAP1703459S
[90] S. K. Ghoman et al, "Serious games, a game changer in teaching neonatal resuscitation? A review,"
Archives of Disease in Childhood-Fetal and Neonatal Edition, vol. 105, (1), pp. 98-107, 2020.
https://doi.org/10.1136/archdischild-2019-317011

[91] V. Benzing et al, "A classroom intervention to improve executive functions in late primary school
children: Too ‘old’ for improvements?" British Journal of Educational Psychology, vol. 89, (2), pp. 225—
238, 2019. https://doi.org/10.1111/bjep.12232

[92] V. Estrada-Plana et al, "Benefits of Playing at School: Filler Board Games Improve Visuospatial
Memory and Mathematical Skills," Brain Sciences, vol. 14, (7), 2024.
https://doi.org/10.3390/brainsci14070642.

[93] J. D. Karpicke and H. L. I. Roediger, "Critical Importance of Retrieval for Learning," Science, vol. 319,
(5865), pp. 966968, 2008. https://doi.org/10.1126/science.1152408

[94] E. L. Bjork and R. A. Bjork, "Making things hard on yourself, but in a goog way: Creating desirable

difficulties to enhance learning," in Psychology and the Real World: Essays Illustrating Fundamental
Contributions to Society, A. A. Gernsacher et al, Ed. MIT Press: 2011, pp. 59—68.

[95] L. W. Anderson et al, A Taxonomy for Learning, Teaching and Assessing: A Revision of Bloom’s
Taxonomy of Educational Objectives. (1* ed.) New York: Logman, 2001.

[96] D. N. Perkins and G. Salomon, Transfer of Learning. (2* ed.) Pergamon Press, 1992.

[97] D. T. Willingham, "Critical Thinking: Why Is It So Hard to Teach?" Arts Education Policy Review, vol.
109, (4), pp. 21-32, 2008. https://doi.org/10.3200/AEPR.109.4.21-32

[98] B. Schouten et al, "Games as Strong Concepts for City-Making," Playable Cities, pp. 23, 2016.
https://doi.org/10.1007/978-981-10-1962-3 2

[99] J. L. Plass, B. D. Homer and C. Kinzer, "Playful Learning: An Integrated Design Framework," 2014.
https://doi.org/10.13140/2.1.4175.6969

[100] S. Arnab et al, "Mapping learning and game mechanics for serious games analysis," British Journal of
Educational Technology, vol. 46, (2), pp. 391-411, 2015. https://doi.org/10.1111/bjet.12113

[101] I. Boghian et al, "Game-based learning. Using board games in adult education" Journal of Educational
Sciences and Psychology, vol. 9, (1), pp. 51-57, 2019.

[102] M. S. Karbownik et al, "Board game versus lecture-based seminar in the teaching of pharmacology of
antimicrobial drugs—a randomized controlled trial," FEMS Microbiology Letters, vol. 363, (7), pp. faw045,
2016. https://doi.org/10.1093/femsle/fnw045

International Journal of Serious Games | Volume 12, Issue 3, September 2025 169


https://doi.org/10.22190/JTESAP1703459S
https://doi.org/10.1136/archdischild-2019-317011
https://doi.org/10.1111/bjep.12232
https://doi.org/10.3390/brainsci14070642
https://doi.org/10.1126/science.1152408
https://doi.org/10.3200/AEPR.109.4.21-32
https://doi.org/10.1007/978-981-10-1962-3_2
https://doi.org/10.13140/2.1.4175.6969
https://doi.org/10.1111/bjet.12113
https://doi.org/10.1093/femsle/fnw045

