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Abstract: Digital game-based learning (DGBL) and Gamification are emerging methodological
strategies in education. This research aims to analyze the effects on academic performance and
motivation after an experience combining DGBL and Gamification in university students. The
sample comprises 126 students, of whom 38 were in the experimental group. Three measurement
instruments have been used: an evaluative test to measure academic performance, the Questionnaire
on Motivation for Cooperative Playful Learning Strategies (CMELAC) and a questionnaire with
three open-ended questions, which complement the measurement of motivation. This analysis is
conducted using independent sample t-tests. We undertook a Bonferroni adjustment to the alpha
level (new p = 0.017). The results show significant differences in academic performance between
the control and experimental groups. Motivation shows high values among all participants. No
significant differences were found between the two experimental subgroups when the competition
was added to the dynamics. In conclusion, the results of the present study support the gamified
DGBL method as an exciting teaching tool that corresponds to students’ active learning and provide
valuable immediate feedback on students” attempts, improvements in academic performance and a
high level of motivation.

Keywords: game-based learning; gamification; physical education; academic performance; motivation;
digital games

1. Introduction

We are currently at a critical educational moment. Teachers in the 21st century have
many pedagogical resources at their disposal, aiming to respond to current academic
demands. In the last decades, Information and Communication Technologies (ICT) have
gained significant importance in society and possibly in the future of education, following
a clear objective: to improve the quality of the teaching-learning process [1]. Several
studies show the validity of ICT tools, such as the use of the internet [2] or tools that
promote digital socialization [3] in the educational world, even in a situation as critical
as a global pandemic [4,5]. These ICT tools were incorporated into the pedagogical field,
providing teachers with tools with a more formative use for the student, such as the LKT
(Learning and Knowledge Technologies). This interesting connection [6] corroborates the
recommendations of the 2030 agenda, especially the Sustainable Development Goals (SDG)
which refer to quality education and innovation [7]. The United Nations Educational,
Scientific and Cultural Organization (UNESCO) [8] adopted the new global framework on
education for sustainable development (ESD). It focuses on integrating ESD into policies,
learning environments and capacity development of educators, among others. Therefore,
to adapt and achieve the objectives pursued by both the United Nations and UNESCO, it is
necessary to research and discover the most appropriate methodologies and educational
strategies for each educational context and field.
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The educational community needs to achieve more sustainable and meaningful
learning [9], which requires a change in traditional approaches, transforming the memo-
rization of the traditional method into more active learner participation [10]. Traditional
teaching methods and techniques are no longer sufficient to meet current educational
demands. Therefore, institutions and teachers must develop their practices and use
new strategies [11]. In recent decades, much research has been conducted on playful
pedagogical strategy [12].

Traditional learning theory focuses on the cognitive dimension and does not include
the emotional and social dimensions of learning [13]. The use of games in education has
been driven by researchers [14] who argued that games are essential to learning. Rapid
advances in ICT and digital games have led to these technologies being seen as ideal
solutions to address the education system’s shortcomings and increase student motivation
and teacher acceptance [15].

In physical education, the enjoyment of any game is a fundamental right of every
human being and providing excellent opportunities for developing creativity and imagina-
tion [16-18]. The game as a pedagogical resource allows us to work on the fundamental
knowledge that will help the development of any person as a future active member of
our society.

Game-Based Learning (GBL) uses games and their relationship to reality, content and
the educational process, with a clear objective, the resolution or completion of tasks and
the associated competencies [19]. GBL is a methodology that focuses on designing and
implementing games [20] to ensure that students enjoy the playful experience [21] and
guides students toward an ultimate educational goal. However, we should distinguish
GBL from ‘Gamification’ [22,23]. We have already seen that GBL is based on using games
as content to achieve an educational goal [24]. For example, using the trivia game, a
world-famous quiz game that is also adapted to an educational context [25], changing
the categories and questions to reinforce the subject content would already be a clear
example of GBL.

Gamification, on the other hand, is defined as using certain game elements in a
nongame context [26]. In this case, only one element of the trivial game is selected. An
example of Gamification would be to provide learners with rewards in the form of objects
as in the original game, for completing a task. The Game Design Element (MDA) has
three crucial acronyms to consider. The first letter stands for mechanics, closely related to
the game system and how it works; the second stands for dynamics, which describes the
player’s behavior; and the third letter stands for aesthetics, which represents the emotional
reactions it elicited from the player [27].

We note, then, that GBL and Gamification are two different terms but are compatible.
The combination of both strategies, using games as an activity or content enhanced by a
gamified dynamic, makes students enjoy all the elements and benefits of the game. [28].

Several studies show that Gamification on tasks, readings and classroom activities
positively affects student learning and motivation [28,29]. At the same time, other re-
search [30,31] has shown that creating and implementing games in the classroom improves
academic performance and motivation. However, what would happen if, in addition to
proposing a gamified dynamic, the pedagogical resources used were digital games?

In recent years, GBL has been digitized due to its adaptation to the characteristics of
this generation of learners, for whom technology acceptance [32] and coherent use is an
essential motivating element [33,34]. These digital games connect with a constructivist
vision of learning, as they offer digital exploratory environments for learners and are ideal
for experimenting and building cognitive and emotional learning [35-37]. Gamified DGBL
is an educational strategy that creates a playful dynamic with game elements, focusing on
digital games as educational activities.
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1.1. Gamified Game-Based Learning and Academic Performance

GBL deepens students’ understanding of educational content so that they can solve
complex problems and develop creative and critical thinking [38]. The study carried out
on an information and communication technology by [39], shows that the combination of
Gamification dynamics, such as leaderboards, rewards, points and challenges improves the
effects of engagement on academic performance. In the same way, [40], in the context of
physical education, showed that the academic performance of the gamified group increased.
The use of the DGBL methodology also reported positive effects on academic performance
in the study conducted by [41], with a significant increase in the scores of students who
used videogames.

On the other hand, the results of studies on improving academic performance due to
the use of game elements vary depending on the context of implementation [42]. A longi-
tudinal study by [43] shows that students in the gamified course perform worse on final
exams than those in the nongamified class. The author’s reason is that giving rewards that
encourage competition through a digital leaderboard is detrimental to motivation. The use
of the game in the specific case of [44], could not affirm that this methodology improved
academic performance through digital games.

1.2. Gamified Game-Based Learning and Motivation

In the educational context, motivation is considered one of the critical factors lead-
ing to academic success [45,46]. Regarding types of motivation, the most traditional
distinction, the self-determination theory [47], distinguishes intrinsic motivation, ex-
trinsic motivation and demotivation. Intrinsic motivation drives activities for genuine
individual interest and satisfaction, while extrinsic motivation refers to doing an activity
for some separable outcome rather than for inherent enjoyment [47]. Conversely, demo-
tivation is the lack of a volitional impulse to engage in any activity [48]. That does not
originate from a self-determined motivation [49]. One element related to motivation is
Flow, described as intense concentration or absolute absorption in an activity [14]. In
educational contexts, high flow levels in exercises have been shown to promote optimal
learning experiences [50,51].

Different studies show the positive impact of GBL on student motivation [52-54].
According to [55] and the author’s self-determination theory, intrinsic motivation in-
creases engagement and performance more effectively than extrinsic motivation. When
learners enjoy the internal logic [18] or the dynamics of the game, learning is experienced
as an enjoyable situation, so intrinsic motivation increases [56]. Using the mechanics
of how games work, such as levels, points, leaderboards and a competitive environ-
ment, can increase students” external and internal motivation to participate in these
learning situations. Intrinsic motivation is associated with Flow, motivation for learning
and engagement with an activity so that the game would be a successful motivational
enhancer [57]. Another critical concept is academic motivation, which drives, leads,
sustains effort, activates cognitive resources for learning and has intrinsic and extrinsic
reinforcers [58,59].

The study of [60] reported that most articles describe positive motivational outcomes,
with significantly higher participation in activities and forums, increased attendance and
downloading of material. From a similar perspective, [61] implemented an experiment us-
ing the DGBL, obtaining significantly positive results in the motivation variable, specifically
in the confidence level. On the other hand, it was also experimented [62] with video-based
games, which positively affected learners’ intrinsic motivation.

In contrast to previous studies it was found that there were no significant variations in
intrinsic motivation after applying Gamification in the classroom [40]. One aspect to con-
sider is the degree of specificity when assessing motivation for the subject studied, as they
did [63] obtained nonsignificant motivational results when applying a GBL methodology
on the mobile phone.
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According to [64], there is currently a gap between learning models and the expecta-
tions of our education systems. So there is a need to adapt to new trends. Therefore, some
studies recommend focusing on learning and emotional materials that promote active roles
and interactions to make learning more motivating [65]. Furthermore [66] believes that
active participation of students in their learning process is more critical for developing
motivational skills [67], experiences and academic performance [68]. The systematic litera-
ture review in [42] identified several benefits of game-based learning, such as improved
motivation, attitude, perceived learning and student performance. As some authors have
shown in their studies, GBL or Gamification provides higher motivation and academic
performance than a traditional educational approach [69-71].

Considering the wide range of effects of DGBL and Gamification and the theoretical
framework of reference, this paper posed three research questions (RQ) related to the object
of study:

RQ1: Are there significant differences between gamified DGBL and a traditional
educational methodology on students” academic performance?

RQ2: What level of motivation toward Flow, motivation for learning and motivation
for the task does a gamified DGBL experience bring about in students?

RQ3: Are there significant differences between competitive and individual Gamified
DGBL dynamics on students” academic performance and motivation?

Regarding these questions, this study expects to study the effect of a pedagogi-
cal experience based on gamified DGBL methodology (through games and gamified
dynamics) on academic performance and motivation toward Flow, motivation for learn-
ing and motivation for the task of university students studying Physical Activity and
Sport Sciences.

2. Materials and Methods
2.1. Study Design

This research corresponds to a mixed methods design [72,73] with quantitative and
qualitative data by assessing spatially and temporally delimited events [74]. The research
distinguished between a control group (CG) and an experimental group (EG). The decision
to belong to one group or the other was entirely voluntary, as the voluntary consent
of the human subject is essential in research [75]. The students could decide, without
any conditions or incentives, to follow the selected contents of the assignment using a
traditional methodology (lectures and classroom exercises) or to participate in a gamified
DGBL method. In both groups, the distribution of the sessions, the contents, the evaluation
and the grading criteria were the same (except for the interactive activities incorporated in
the DGBL methodology). Therefore, the difference between the experimental and control
groups was mainly due to the implementation of 10 interactive activities compared to the
use of the traditional methodology in the control group.

2.2. Participants

A total of 126 university students (M = 18; SD = 0.92; age range = 17-22) enrolled in
the subject Theory and Practice of Motor Game participated in this study; 77 were men
(61%) and 49 were women (39%). In total, 30% of the students (n = 38) voluntarily chose to
participate in the experimental group, while 70% (n = 88) elected to be part of the control
group. For the study, the experimental group was randomly divided into two subgroups:
the competitive experimental group, EGc (n = 17) and the individual experimental group
EGi (n = 21). The methodological proposal was presented as a solution to the complexity
of the theoretical content, roles, subroles and motor communication of the subject Theory
and Practice of Motor Game to address the low academic and motivational performance of
previous courses.

The research project was approved by the Clinical Research Ethics Committee of the
Catalan Sports Administration (reference: 008/CEICEGC/2022).
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2.3. Instruments

Three instruments were used to analyze the effect of gamified DGBL on academic
performance and motivation.

Academic performance: to assess the level of learning acquired by the students, a
specific test was designed for the contents selected for this experience, created and validated
by the subject teacher. The test consisted of 10 random questions from a bank of 30 that
were conceptual and procedural.

Motivation: the validated Motivation for Cooperative Learning Strategies question-
naire (CMELAC) [76] was used to measure perceived motivational orientation after the
completion of the intervention toward task, learning and Flow. The questionnaire contains
a total of 14 items assessing task motivation (5 items), learning motivation (6 items) and
flow (3 items). A 5-point Likert scale (1: strongly disagree and 5: strongly agree) was
applied (Table 1). The data-gathering adaptation is based on eliminating two items that
refer exclusively to teamwork. This instrument was very well-adapted to the proposed
experience, as it analyses the motivation aroused in game-related situations.

Using a qualitative approach, students answered three open-ended questions to sup-
port the information collected in the CMELAC questionnaire. The aim of combining the
two methods was to identify the real reasons for the scores obtained in the CMELAC and
to deepen the analysis from a common perspective.

Question 1—After completing gamified digital games, do you think it is motivating
that the teacher applies this methodology on the virtual platform? Why?

Question 2—To make the activities more motivating, what do you think could be added?

Question 3—Did the gamified digital games motivate you to log into the course
platform more frequently?

2.4. Procedure

In order to carry out the research, the head teacher of the subject was contacted to
establish the curricular contents that needed a methodological transformation. Once the
two contents (roles, subroles and motor communication in sports games) had been selected,
ten digital games were developed and validated to incorporate these contents.

So, after reviewing and adding the digital games to the virtual platform, the exper-
imental phase of the research began. In both groups, the distribution of the sessions,
the contents, the evaluation and the grading criteria, except for the interactive activities
attached to the DGBL methodology, was the same. So, the difference between the experi-
mental and control groups was mainly due to the availability of digital games, compared
to the traditional methodology in the control group. The division of the experimental
groups is as follows: competitive experimental group (EGc, n = 21) and individual
experimental group (EGi, n = 17) were ultimately randomized. The students in the
experimental group were able to play ten games (Table Al in Appendix A). Two digital
games of each type were created for the research: crossword, interactive picture, memory
game, word search and role videogame. The experiment was conducted over two months
(Figures 1 and 2).

The games were the same for both experimental groups; the only difference was the
gamification game elements. Students in the noncompetitive experimental group (EGi) had
to complete individual challenges (Figure 3) and received a badge for each game completed.
On the other hand, the students in the competitive experimental group (EGc) added the
points they achieved in the activities according to the time and mistakes they made to
achieve the best possible position on the leaderboard (Figure 4).

At the end of the experience, both groups were tested on their knowledge, and the
students in the experimental group were given the CMELAC questionnaire. Finally, they
were asked the three open-ended questions specified before.
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Figure 1. Activity crossword puzzle of the content ‘Roles and Sub-roles’.
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Figure 2. Activity role-playing videogame of the content ‘Motor Communication’.
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s’ Zonade juegos
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@) Reto Crucigrama: jResuelve y rellena las palabras perdidas!

| Identifica los cambios de roles. Representacién grafica

ag Reto Memory: Descubre las cartas y relaciona los juegos con su representacidén de cambio de rol.

Figure 3. Dynamics of individual gamification by challenges. EGi group.
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Figure 4. Competitive gamification dynamics with classification. EGc group.

2.5. Data Analysis

Data were initially evaluated through preliminary analyses that included the study of
data distribution and missing values. In this regard, no missing data were observed in our
study. Then, the data analysis addressed two different, complementary approaches.

Firstly, we tested the effect of the intervention on students’ academic performance,
comparing the experimental and the control groups. In such analysis, dependent variables
were students’ roles and sub-roles academic performance, motor communication academic
performance and total performance. This analysis was conducted with a -test for indepen-
dent samples, which compares the means of the groups analyzed [77]. As a result of the
multiple t-tests performed during our analyses, we undertook a Bonferroni adjustment to
the alpha level (new p = 0.017).

Secondly, we tested for possible differences depending on the type of Gamification
experienced. Independent sample t-tests were used again, with the dependent variables
being students’ academic performance (i.e., roles, motor communication and total), gamifi-
cation scores (i.e., roles score, motor communication score and total score) and motivation
(i.e., task motivation, Motivation to learn and Flow). We also considered a Bonferroni
adjustment to the alpha level (new p = 0.006) in those comparisons. All analyses were
conducted using IBM SPSS Statistics, v. 23.

A deductive procedure was used in the analysis of the qualitative data [78] based on
the consideration of the questions asked and the subsequent development of the coding [79]
(Table 1). However, during the data analysis, the inductive method was also used to expand
the list of subcategories. The software ATLAS.ti version 7 was used.

Table 1. Categories and subcategories.

Categories Subcategories
Innovation

Task motivation Visual design
Interactivity

Intrinsic motivation
Extrinsic motivation
Fun
Adequacy of the level

Motivation to learn

Flow

3. Results
3.1. Comparing Experimental and Control Group

Table 2 presents the comparison between the experimental and control groups. As
data were considered to follow a normal distribution, we conducted a series of t-tests to
analyze possible differences between experimental and control groups. However, all three
differences were p < 0.05, after the Bonferroni correction (i.e., p set at < 0.017), experimental
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and control groups were assumed to present differences in communication performance
(Mdifference = 0.66) and total performance (Mdifference = 1.13).

Table 2. Comparison between experimental and control groups.

Experimental Group Control Group Group comparison

Range M (SD) M (SD) t (df) p
Roles and subroles academic performance 0-5 3.47 (1.10) 3.00 (1.04) 2.294 (124) 0.023
Motor communication 0-5 3.98 (1.08) 3.32 (1.16) 2.965 (124) 0.004
academic performance
Total academic performance 0-10 7.44 (1.38) 6.32 (1.53) 3.898 (124) <0.001

Note: M = mean; SD = standard deviation; f (df) = t-test (freedom degrees); p = significance.

3.2. Comparing Two Types of Gamification

This study used two types of gamification strategies: competitive and individual.
In Table 3, we present the results of the comparison of those two groups regarding stu-
dents” academic performance, gamification scores and motivation. As can be observed,
no differences were found in any of these variables. In this regard, however, we would
like to highlight that a significant number of students that participated in the interven-
tion presented moderate or high levels of motivation (i.e., mean score equal or above
4): task motivation (% competitive = 58.8%; % individual = 61.9%), motivation to learn
(% competitive = 47.1%; % individual = 57.1%) and flow (% competitive = 58.8%;
% individual = 47.6%).

Table 3. Comparison between competitive and individual Gamification.

Competitive Group Individual Group Group Comparison
Range M (SD) M (SD) t (df) p

Roles and subroles 0-5 3.85 (1.06) 3.15 (1.05) 2.032 (36) 0.050
academic performance

Motor communication 0-5 3.84 (1.07) 408 (1.11) ~0.688(36) 049
academic performance

Total academic performance 0-10 7.69 (1.44) 7.24 (1.34) 1.005 (36) 0.322

Roles and subroles gamification scores 0-500 426.65 (48.56) 404.57 (51.34) 1.350 (36) 0.185

Motor communication 0-500 433.71 (51.14) 431.48 (37.07) 0.156 (36) 0.877

gamification scores

Total gamification scores 0-1000 860.35 (88.60) 836.05 (75.78) 0.912 (36) 0.368

Task motivation 1-5 3.97 (0.59) 4.10 (0.56) —0.693 (36) 0.493

Motivation to learn 1-5 4.00 (0.56) 4.06 (0.41) —0.404 (36) 0.689

Flow 1-5 3.99 (0.49) 4.03 (0.36) —0.284 (36) 0.778

Note: M = mean; SD = standard deviation; f (df) = t-test (freedom degrees); p = significance.

3.3. Qualitative Results

The content analysis of the qualitative data shows the following results for each of
the questions:

e  Question 1—After completing gamified digital games, do you think it is motivating
that the teacher applies this methodology on the virtual platform? Why?

Out of the 38 students of the experimental group, 36 stated positively that the gamified
digital games had an impact on their motivation, e.g., “Yes, in this way, the more theoretical
content is worked on in a fun way and not in the traditional way as it is taught in the
classroom. On the other hand, the fact of being able to play the games gives the student the
possibility to self-manage the time” (student 12); “Yes, because it can motivate students to
learn more about the subject, consult contents or other aspects related to it” (student 2).

In contrast, we found a response that rejects the use of technology for this type of
dynamics: “ No. I suppose that the significance lies in the activity, not in the platform ( as it
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could also have been done face-to-face without the use of technology).” (student 23). Table 4
shows the number and percentage of coded responses obtained by group and in total.

Table 4. Question 1. Comparison between competitive, individual gamifications and comment examples.

Category Competitive Group Individual Group Total Example of a Student’s Comment
Subcategory
Task motivation 7 4 11 (15%)
. “The use of activities that we had never
Innovation 2 1 "
seen before.
. . “I liked the activities, such as the videos with
Visual design 1 1 "
embedded games.
Interactivity 4 5 Activities such as th1€ Uzde(f,game I found
very enjoyable.
Motivation to learn 18 23 41 (53%)
Intrinsic motivation 16 17 When T was playzng,. I felt like I was l.eurmng
simultaneously, which gave me confidence.
Extrinsic motivation 5 6 I was motivated to get ﬁrst place on
the leaderboard.
Flow 19 5 24 (32%)
Fun 14 5 “I was distracted by playing video games.”
Adequacy of the level 5 0 “Some activities have been too difficult.
Total 76 (100%)
e Question 2—To make the activities more motivating, what do you think could be added?
The comments obtained in this question have been coded into responses referring to
the improvement of the dynamics/mechanics of the game, e.g., “Possibly direct interactivity
between participants” (student 4) or “Less chance of attempts and doing it in class in teams”
(student 29). Additionally, there were responses that refer to improvements in the games,
e.g., “Seeking to associate this activity with the current tastes of the group, such as the use
of video games” (student 9). Table 5 shows the number and percentage of responses coded
by categories and subcategories of the second question.
Table 5. Question 2. Comparison between competitive, individual gamifications and comment examples.
Category Competitive Group Individual Group Total Example of a Student’s Comment
Subcategory
Task motivation 6 6 12 (12%)
Innovation 1 0 “More variety in the types of video games.”
Visual design 1 2 “Being able to see the activities in full screen.”
Interactivity 4 4 New questzons’ each tzme”you restart the
video game.
Motivation to learn 18 23 52 (59%)
Intrinsic motivation - 5 More story-based video games as ,I, find them
very useful for learning”.
Extrinsic motivation 11 18 Competing against my teamn?qtes ,l,n Tosl
duels to get the first position.
Flow 19 5 25 (29%)
Fun 6 4 “Create some story related to the university.”
Adequacy of the level 13 1 Progressively increase the c.izfﬁcglty of video
games and questions.
Total 89 (100%)

e  Question 3—Did the gamified digital games motivate you to log into the course
platform more frequently?

The coding of the responses shows that 8% of the students did not perceive a direct
relationship between the use of the strategy and motivation with the virtual platform.
Comments such as the following confirm this: “I didn’t log on to the platform more times. I
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just tried to complete the games with the knowledge obtained in class” (student 17). On the
other hand, 92% of the students say that the gamified digital games have motivated them
to access the platform. For example, “Positively. Increasing my motivation to keep trying
to get the first place, and for that reason, I reviewed the contents we had on the virtual
platform” (student 28). Table 6 shows the responses coded and compared by groups.

Table 6. Question 3. Comparison between competitive, individual gamifications and comment examples.

Category

Subcategory Competitive Group Individual Group Total Example of a Student’s Comment
Task motivation 5 13 18 (32%)
Innovation 2 7 “To check if there were any new activities.”
Visual design 0 3 “To see the diagrams of the activities.”
Tnteractivity 3 3 To dzscover'the secret rooms of the
video game.
Motivation to learn 11 15 26 (47%)
Intrinsic motivation 7 10 I liked to re—znvf?stzgqte the secr’e,ts of the
role-playing video game.
Extrinsic motivation 4 5 To check the leaderboard an,z/i the scores of
my classmates.
Flow 8 3 11 (21%)
Fun 6 5 “To play the role—pluying vizieo game more
than one time.
Adequacy of the level ” 1 To check if I had a good levelﬂof the content
before the exam.
Total 55 (100%)

4. Discussion

This study aimed to examine the effect of the gamified DGBL strategy on students’
academic performance motivation toward flow, motivation for learning and motivation for
the task.

According to the variables presented in the first research question, the application of
gamified DGBL led to significant differences in the academic performance of the students
in the experimental group compared to those in the control group. The results of the
content tests show that the mean score of the experimental group is 1.12 points higher
than that of the control group, which is, statistically, significant. On the other hand, there
are no differences between the two experimental groups, so the competitive component
of Gamification did not affect academic performance. The use of a virtual leaderboard,
badges and points did not show a different result, so we can conclude that the gamification
proposal contributed to a high level of academic performance in both cases, with or without
the competitive element.

Some authors have already justified the positive effects of gamified DGBL on academic
performance [30,31] and Gamification [39-41]. The present study covers the unknown of
the use of the two combined strategies, DGBL and Gamification, thus obtaining significant
values on the academic performance of the students in the experimental group. The
activities based on videogames, and the dynamics enhanced with game elements, have
caused the students to achieve better grades.

The second research question addressed a key factor contributing to student learning,
motivation. The educational intervention using digital games showed that 90% of the
students who played the games showed medium and high motivation levels. In particular,
motivation to learn received the highest scores (4.03), which could be influenced by the
elements and dynamics of the games. Followed by motivation for the task (4.02), where
the games proposed during the experience were rated very positively, and flow (4.01),
reflecting that the design and content of the gamified activities were appropriate and fun
for the students. There were no significant differences within the experimental subgroups.
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However, it is interesting to note that they scored better on the three motivational factors
when the dynamic did not include a competitive element.

In the literature, and specifically in physical education, motivation and improvements
related to physical performance have been investigated [80-82], but equally important
are those that demonstrate effects on learning or task motivation [52-54]. In addition, the
qualitative data show that more than half of the participants attribute their high scores to
motivation for learning, more specifically, to intrinsic motivation [83,84]. The flow factor
has been a determining factor in the positive or negative evaluation of the experience.
In all the questions posed to the students, very positive comments were obtained, and
many suggestions for improvement were made. The students see the enjoyment during
practice and the appropriateness of the difficulty of the video games as relevant. Regarding
motivation for the task, even though it received many positive evaluations, it did not prove
to be decisive in increasing or decreasing the participant’s motivation. It was the category
that received the most recommendations for constructive improvement, including aspects
related to visualization and game interactivity.

In this research, the differentiation between the two gamification dynamics used in
the experimental group, competitive and noncompetitive, was not a significant differential
factor. Giving an answer to the third research question posed since both groups showed
positive effects on academic performance and motivation [85]. Competition in physical ed-
ucation is a highly motivating dynamic [86]. This affirmation is demonstrated by comments
from the group of students with a noncompetitive dynamic: “I would have liked to be able
to compete against my classmates on the internet” or “Seeing the leaderboard would have
motivated me more than getting a badge.” So, before proposing Gamification or designing
a game, it is necessary to know the concerns and preferences of the participants.

Consequently, the integration of DGBL and Gamification in physical education can
be used to achieve positive academic and motivational results in university learning and
not only focus on pursuing aspects such as physical performance [87] or health improve-
ment [88]. This way, the proposed methodology can be consolidated as a teaching resource,
applicable in various contexts and pursuing different educational purposes.

Finally, this research has limitations, such as the small number of participants in the
experimental group, so a study with a broader representation of both groups is needed.
Following the research design, it is also necessary to measure before and after to know the
natural effect of the suggested methodology. Applying these gamified video games to other
subjects of the degree or educational stages would help to see whether age or educational
content is a differential factor. In addition, it would be appropriate to apply different types
of gamification dynamics and other more interactive videogames not used in this study to
determine if there are any differences in the results.

5. Conclusions

In conclusion, the results obtained in the study justify the use of DGBL and Gamifica-
tion in university studies of physical education, which significantly improves academic
performance and fosters a high level of intrinsic motivation in students. Therefore, gamified
DGBL could be considered a promising pedagogical strategy for physical education teach-
ers when students show low motivation toward the content. Making the games available
on the virtual platform also provides the teacher with interesting data, such as the time
spent playing and the number of times the group or a particular student has completed the
activity. In this way, teachers can evaluate or interpret the relationships between the DGBL
and Gamification and their students.

The present study aims to investigate the motivational and academic effects that result
from combining different gamification strategies. In doing so, a door is opened to the
teachers’” methodological imagination to find the tools that best fit their particular context.
The data obtained in the study suggest that using gamified digital games in situations
that are not very motivating or very theoretical is a good choice in physical education.
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To evaluate this strategy’s impact, further studies and different educational contexts are
needed to confirm the results obtained in this study.

Author Contributions: Conceptualization, R.C.-S., A.R.-A. and P.L.-B.; methodology, R.C.-S., A.R.-A.
and PL.-B.; validation, R.C.-S., A.R.-A. and P.L.-B.; formal analysis, A.R.-A. and PL.-B.; investigation,
R.C.-S., AR.-A. and PL.-B,; validation, R.C.-S., A.R.-A. and P.L.-B.; data curation, A.R.-A. and PL.-B.;
writing— original draft preparation, R.C.-S., A.R.-A. and P.L.-B.; validation, R.C.-S., A.R.-A. and
P.L.-B.; writing—review and editing, R.C.-S., A.R.-A. and P.L.-B.; validation, R.C.-S., A.R.-A. and
PL.-B.; visualization, A.R.-A.; supervision, A.R.-A. and PL.-B,; validation, R.C.-S., A.R.-A. and PL.-B,;
project administration, A.R.-A. and P.L.-B. All authors have read and agreed to the published version
of the manuscript.

Funding: This research was funded by Institut Nacional d’Educacio Fisica de Catalunya (INEFC),
Universitat de Lleida (UdL).

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki and approved by the Clinical Research Ethics Committee of the Sports
Administration of Catalonia (code: 008/CEICEGC/2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: This work was supported by the Institut Nacional d’Educacio Fisica de Catalunya
(INEFC) of the Generalitat de Catalunya (Catalonia, Spain).

Conflicts of Interest: The authors declare no conflict of interest.

Appendix A

Table A1l. Digital games descriptions.

Games Description

Crossword puzzle.

The game consists of guessing the word corresponding to each
number with the support of a definition, image or audio.

Todo juego surge de un pacto
de...

Pistaletra  Pista Palabra

EIS|TIR|A|TIE|GIT|CIO

Interactive picture.

The game relates the concepts appearing on the screen with the
corresponding graphic representation.
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Table Al. Cont.

Games Description

— -

'® Salto de longitud

Sagnder] = Jaguluc?. (Juego en solitario)

Memory game.

A game evaluates the player’s memory. You must be able to
match the concept with the graphic representation. If you fail,
the cards are turned over.

ClHAHTSMQXS PMH
OUBWDALERTAUTL ,
R/'LPY I €APTURAR
R'AHF PV XFRRAWD
Word search game. ERCNB SV AIXRY]] «
Search game in a vastness of letters. Find all the concepts REOMSMEUUNI LS "~
. ol . . uPOBQPHYG])]T]JR
related to the topic specified in the exercise. A
A EY OAHOTSOZPAQR
B KGM ] KWRRHXSV
S OCTXHVYEKTGDA
N S NHY CABUPUUPEK
S BHBCMI COTEAOQANX

Role videogame.

A video game based on a story, where you have to collect
objects, discover places and answer well to the challenges
proposed by the characters of the video game. If you succeed,
you will reach the final level of the game.
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