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Abstract

This study examined the implementation of gamified active breaks through Digital Storytelling in primary education to improve student learning and psychological

well-being. Although there is evidence on the benefits of physical activity, gamification, and Digital Storytelling separately, there is no research that combines them.

Therefore, the study aimed to analyze the impact of gamified active breaks with Digital Storytelling on psychological, motivational, emotional, academic, and player

profile variables, according to gender, physical-sports activity, type of sport, and age, in primary school students. The total sample was 424 students (201 girls and 223

boys) aged from 9 to 13 years old (M = 10.4; SD = 1.07) and a longitudinal quasi-experimental design was used, with nonparametric statistical analyses including the

Mann Whitney U, Kruskal Wallis, and Wilcoxon tests being applied, along with Spearman’s correlation and multinomial logistic regression. Results revealed significant

improvements in intrinsic motivation, flow, content assimilation, and reduction of the dominator profile, as well as high levels of satisfaction and positive emotions.

An increase in the ‘Excellent’ level of academic performance, from 23.8% to 39% was highlighted, along with differences in gender, physical-sports activity, type of

sport, and age. In conclusion, gamified active breaks were an innovative strategy to enrich learning and promote student well-being, although customizing them

according to the socio-demographic and contextual characteristics of the students could maximize their impact.
Keywords: Active learning, student well-being, educational gamification, digital storytelling, academic achievement.

Resumen

Este estudio abordó la implementación de Descansos activos gamificados mediante Digital Storytelling en Educación Primaria, como estrategia para mejorar el

aprendizaje y bienestar psicológico estudiantil. Aunque existen evidencias sobre los beneficios de la actividad física, gamificación y narrativa digital por separado,

no consta ninguna investigación que los combine. Por tanto, el objetivo del presente estudio fue analizar el impacto de los Descansos Activos gamificados con

Digital Storytelling en variables psicológicas, motivacionales, emocionales, académicas y perfil de jugadores, según género, actividad físico-deportiva, tipo de deporte

y edad, en estudiantes de Educación Primaria. La muestra fue de 424 estudiantes (201 niñas y 223 niños) de 9 a 13 años (M = 10.4; DE = 1.07) y se empleó un diseño

cuasiexperimental longitudinal con mediciones pre y post intervención, aplicándose los análisis estadísticos no paramétricos U de Mann-Whitney, Kruskal-Wallis

y Wilcoxon, además de la correlación de Spearman y regresión logística multinomial. Los resultados revelaron mejoras significativas en la motivación intrínseca,

flow, asimilación de contenidos y reducción del perfil dominador, además de niveles altos de satisfacción y emociones positivas. Se destacó un aumento del nivel

"Excelente" en el rendimiento académico, del 23.8% al 39%, y se identificaron diferencias de género, actividad físico-deportiva, tipo de deporte y edad. En conclusión,

los Descansos Activos gamificados con Digital Storytelling han supuesto una estrategia innovadora para enriquecer el aprendizaje y fomentar el bienestar estudiantil,

pudiendo maximizarse su impacto personalizando las características sociodemográficas y contextuales del alumnado.

Palabras clave: Aprendizaje activo, bienestar estudiantil, gamificación educativa, narrativas digitales, rendimiento escolar.
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Introduction

In current education, on the one hand, the aim is to eliminate traditional methodological aspects, such as the lack of focus on

the student, rigidity in the teaching-learning processes, and disconnection from the current context (Khalaf, 2018; Siddiqui

et al., 2021; Younis & Hatim, 2021). On the other hand, the goal is to reduce sedentary behavior in schools, considered a

problematic factor in global health, by promoting at least 60 minutes of physical activity per day (World Health Organization

[WHO], 2020).

To this end, innovative approaches that promote emotional, psychological, and physical well-being holistically must be

implemented (Hornstra et al., 2015; Ros-Morente et al., 2018). First, Digital Storytelling (DST) uses narrative incorporating

multimedia elements that foster motivation, creativity, content learning, and interpersonal relationships, relying on

constructivist and experiential learning postulates, such as those of Dewey, Piaget, and Vygotsky, as well as on cognitive

load theory (Abderrahim & Plana, 2021; Kilic, 2014; Kim & Li, 2020; Niemi & Multisilta, 2016; Rahimi, 2019; Sweller, 1988;

Zagita & Sun, 2021). Second, gamification is effective in motivating learners and increasing their engagement in a playful

way, integrating game mechanics into non-game contexts (Villafuerte et al., 2023). In this sense, the design of gamified

proposals must take into account the different types of players in the classroom in order to be effective, understanding

that motivational regulation may vary depending on each person (Marczewski, 2015; Prieto-Andreu & Moreno-Ger, 2024).

Moreover, in the context of games, interactive narratives gain relevance. Their proper application can help students process

information in an engaging manner, supporting the three basic psychological needs (BPNs) of self-determination theory:

autonomy, which implies a sense of control over one's actions; competence, which refers to the perception of effectiveness

in tasks; and relatedness, which is based on the connection with others, considered fundamental for well-being and intrinsic

motivation (Grasse et al., 2022; Liu & Huang, 2017; Ribeiro, 2017; Ryan & Deci, 2000). Finally, to mitigate long sedentary days in

schools, strategies have emerged that incorporate physical activity (PA) without disrupting the academic schedule, including

Active Breaks (ABs), defined as brief PA activities (5-15 minutes) that help improve health and contribute to academic

performance (Dallolio et al., 2022; Institute of Medicine, 2013; Mantjes et al., 2012; Watson et al., 2017).

However, despite the evidence regarding DST, gamification, and ABs, no research combines them, which could better

support the current educational aims outlined above. Therefore, this study aimed to analyze the impact of gamified ABs

integrated with DST on motivational, psychological, emotional, academic, and player profile variables in Primary School

students, considering gender, physical-sport activity, type of sport, and age.

Material and Methods

Design

A longitudinal quasi-experimental design with pre- and post-intervention measures and a single non-randomized

experimental group was used in this study to determine the differences between the initial levels of the observed variables

and the modifications generated, following the ABs.

Participants

The sample consisted of 424 students (201 girls and 223 boys) in 4th, 5th, and 6th grades of Primary Education, aged between

9 and 13 years (M = 10.1; SD = 1.07), enrolled in private charter schools in Talavera de la Reina, Toledo, Spain, located in areas

with medium to low socioeconomic status and substantial sociocultural diversity.

Instruments

To comprehensively assess the impact of gamified ABs with DST on student learning and well-being, seven instruments

were used, the combination of which enabled a multidimensional analysis covering motivational, psychological (BPNs),

experiential (flow), cognitive (content assimilation), player profiles, satisfaction with the ABs, and students' emotions.

Academic Motivation

The Perceived Locus of Causality scale (PLOC) on academic motivation (Murcia et al., 2009) was used, with Cronbach's alpha

reliability obtained in the present study of .79 before the intervention and .81 after. It is a Likert-type scale (1-7) of 20 items

preceded by the phrase “I participate in this class...”, which measures five dimensions of motivational regulation: amotivation,
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external regulation, introjected, identified, and intrinsic. This allows the self-determination index (SDI) to be calculated - e.g.,

“I participate in class because I want to learn new things”-.

Basic Psychological Needs (BPNs)

The BPNs questionnaire (Moreno et al., 2008) was used, with Cronbach's alpha reliability obtained in the present study of .75

before the intervention and .80 after. It is a Likert-type scale (1-5) of 12 items (e.g., “In my classes, I carry out class activities

effectively”) that measures the three dimensions of BPNs: autonomy; competence; and relatedness.

Flow

The brief inventory of optimal experiences on the level of flow during activity (Calero & Injoque-Ricle, 2013) was used, with

Cronbach's alpha reliability obtained in the present study of .73 before the intervention and .72 after. It is a Likert-type scale

(1-5) consisting of nine items (e.g., “I have a feeling of total control”) that measure Csikszentmihalyi's (1990) nine dimensions of

flow: loss of self-awareness, clear and direct feedback, the link between action and awareness, concentration on the present

task, distortion in the perception of time, balance between perceived ability and challenge, autotelic experience, feeling of

control, and clear goals.

Content Assimilation

A set of five multiple-choice questions, each with a single correct answer, was designed to assess the impact of gamified

ABs with DST on students’ understanding of the content covered during the ABs (e.g., “Taking your pulse is useful”).

Player Profiles

The Gamertype scale on game preferences in a gamified context (Prieto-Andreu & Moreno-Ger, 2024) was used, with

Cronbach's alpha reliability obtained in the present study of .80 before the intervention and .83 after. It is a Likert-type scale

(1-4) consisting of 30 items that assess students’ dominator, tracker, and interactor profiles (e.g., “I like interacting, sharing

ideas, and learning in a team”).

Satisfaction/Enjoyment With the Teaching-Learning Process

A custom scale was developed based on the Interactive Evaluation of the Teaching-Learning Process (EIPEA), adapted by

Martínez-Campillo (2017), and the Evaluation Scale of a New Teaching Method to measure satisfaction/enjoyment with the

new teaching model. The scale included three items from the EIPEA and two from the Maloof’s scale, using a Likert-type

scale (1-5). The Cronbach's alpha obtained in the posttest of the present study was .65 (e.g., “I am satisfied with how I have

learned” [EIPEA]; “I enjoyed it more than with conventional classes” [Maloof]).

Emotions

The Games and Emotions Scale for Children on Emotional Level (GES-C; Alcaraz-Muñoz et al., 2022) was used, with Cronbach's

alpha reliability obtained in the present study after the intervention of .74 for positive emotions and .75 for negative

emotions. It is a nine-item Likert-type scale (1-5) that measures two dimensions presented graphically: positive emotions;

and negative emotions. Faces are used to illustrate the range of emotional intensity.

Procedure

Initial Contact, Consent, and Explanation of the Study

The educational institutions were contacted by the research team and provided with detailed information about the 

study´s objectives, procedures, and scope. Subsequently, the educational institutions obtained informed consent based 

on the principles of the Declaration of Helsinki on Human Research (World Medical Association, 2013), to comply with 

ethical research standards.
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Preparation and Design of the Intervention

The ABs were structured according to the three key components of a typical physical education session -warm-up, main

part and return to calm- (González-Arévalo & Lleixá-Arribas, 2010), dedicating 2-3 minutes to the Warm-up to prepare the

body, 5-7 minutes to the Main Part with high-intensity endurance exercises and pulse measurement, and 2-3 minutes to

the Return to Calm with stretching. Endurance was addressed through the following content areas drawn from the Organic

Law 3/2020, of 29 December, which amended Organic Law 2/2006, of 3 May, on Education (LOMLOE, 2020): ‘Active and

healthy life’ and ‘Emotional self-regulation and social interaction in motor situations’, in addition to the specific competence

‘Adopting an active and healthy lifestyle’. In this sense, gamified ABs were designed with DST (Figure 1), using Points, Badges,

and Leaderboards (PBL) and integrating a single narrative based on the hero's journey (Campbell, 1949) and Freytag's (1863)

classic structure, applied in digital format. Moreover, the design also incorporated elements based on Self-Determination

Theory (Ryan & Deci, 2000) and Cognitive Load Theory (Sweller, 1988). Regarding Self-Determination Theory, students

were allowed to choose the pace and intensity of execution (autonomy), simple and non-technically demanding tasks were

proposed (competence), and the development of the ABs was proposed jointly with the entire class (relatedness). Regarding

Cognitive Load Theory, simple exercises, clear premises, visual aids, and a structured video sequence were used to facilitate

understanding and reduce cognitive demands.

Classroom Implementation and Data Collection

A pre-test was administered 3 to 10 school days prior to the DST-gamified ABs, and a post-test at the end of the DST-gamified

ABs, with data collected through paper questionnaires. The two-week range for the pre-test administration was due to

school availability. The ABs were applied in a single session per group class, with a duration of 11 minutes and 43 seconds.

No prior teacher training was required, as the video was designed by one of the authors and the intervention was delivered

in person by the research team. Figure 1 presents a collection of images from ABs and includes a note with the link to the

video used. Specifically, these images depict the digital narrative (top left), an example exercise (top right), and the badges

awarded for merit and achievement (bottom row):

Figure 1

Gamified ABs With DST

Note: Gamified ABs with DST.mp4

Statistical Analysis

Data collected through the questionnaires were analyzed in IBM SPSS Statistics, Jamovi, and Python, using the Matplotlib

library. Responses with incomplete pretest and/or posttest and those with less than 70% of the total items completed were

excluded. For students with more than 70% of the total questionnaires completed, missing values were imputed using the

mean, resulting in a final sample of 256 students. The variables were classified into independent (gender, physical-sport

activity, type of sport, and age) and dependent (academic motivation: SDI, amotivation, external, introjected, identified,

and intrinsic regulation; BPNs: autonomy, competence, and relatedness; flow: nine dimensions detailed in the Instruments
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section; content assimilation; player profile: dominator, tracker, and interactor; enjoyment/satisfaction with the teaching-

learning process; and emotions: positive and negative). Finally, normality tests (Kolmogorov-Smirnov and Shapiro-Wilk) were

conducted for all constructs, confirming that academic motivation, flow, BPNs, emotions, content assimilation, and player

profiles (except the tracker profile before the intervention, p > .05) did not follow a normal distribution (p < .05). Therefore,

non-parametric statistical analyses were employed, including the Mann-Whitney U test, Kruskal-Wallis test, and Wilcoxon

test, in addition to Spearman's correlation and multinomial logistic regression.

Results

Overall Results of the Dependent Variables

Post-Intervention

Academic Motivation. A significant increase was observed in levels of intrinsic regulation (p < .05, rbis  = - .164).

Flow. A significant increase was found in the dimension of loss of self-awareness (flow1, p < .01, rbis  = -.251).

Content Assimilation. A significant improvement of 5.8% was observed in academic performance, with a specific

increase in the percentage at the “Excellent” level from 23.8% to 39.0% (p < .001, rbis  = -.401).

Player Profiles. A highly significant decrease was found in the dominator profile among students (p < .001, rbis  = .297).

Satisfaction/enjoyment. The results showed that 91% of the students reported high satisfaction with the teaching-

learning model and process.

Emotions. A total of 54.7% of students reported experiencing high levels of positive emotions, while 39% reported

moderate levels.

Figure 2 displays the significant changes observed after the implementation of gamified ABs with DST, assessed by the

Wilcoxon test on the variables of academic motivation, flow, player profile, and content assimilation.

Figure 2

Significant Post-Intervention Changes in Motivation, Flow, Player Profile, and Content Assimilation

By Gender

Pre and Post intervention

Academic Motivation. Before the intervention, significant differences were found in amotivation and external regulation

(p < .001), with boys reporting higher values. Furthermore, positive correlations were found for amotivation (r = .165; p < .01)

and external regulation (r = .216; p < .001), indicating a positive tendency among boys towards these types of motivational
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regulation. Multinomial logistic regression confirmed this tendency, showing that boys were more likely to exhibit higher

levels of amotivation (estimator = 1.464, odds ratio = 4.322, p < .001) and external regulation (estimator = 1.036, odds ratio

= 2.82, p < .01), but less likely to present intermediate levels of introjected regulation (estimator = –1.256, odds ratio = .285,

p < .05) and SDI (estimator = – .926, odds ratio = .3963, p < .01). After the intervention, significant differences were found in

amotivation and external regulation (p < .001), with boys reporting higher values. However, significant differences were also

observed in SDI (p < .001), with girls reporting higher levels. Additionally, positive correlations were found for amotivation

(r = .285, p < .001), external regulation (r = .239, p < .001), and introjected regulation (r = .152, p < .01), indicating a tendency

among boys to exhibit these types of motivational regulation. Multinomial logistic regression further showed that boys were

more likely to present high levels of amotivation (estimator = 1.936, odds ratio = 6.93, p < .001) and external regulation

(estimator = 1.25, odds ratio = 3.52, p < .01). In contrast, a negative correlation was found for SDI (r = –.223, p < .001), and

multinomial logistic regression (estimator = –.674, odds ratio = 0.51, p < .05) indicated an inclination among girls toward

more autonomous regulation. Finally, the Wilcoxon test showed significant increases in amotivation, introjected regulation,

and intrinsic regulation in boys (p < .05, rbis  = -.229, -.239, and -.209, respectively).

BPNs. After the intervention, girls showed a decrease in their perception of autonomy, with significant gender differences

observed (p < .05), as boys reported higher values. Additionally, a positive correlation was found for the same variable (r

= .129, p < .05), indicating a general tendency for boys to perceive themselves as more autonomous.

Flow. After the intervention, significant differences were found in clear and direct feedback (Flow 2, p < .05), time

distortion (flow 5, p < .001,), skill-challenge balance (Flow 6, p < .05), autotelic experience (flow 7, p < .05) and task control

(flow 8, p < .05), with higher values in boys. In addition, the Wilcoxon test revealed an increase in clear and direct feedback

in boys (flow 2, p < .05, rbis  = -.263). Among girls, a significant increase was observed in loss of self-awareness (flow 1, p

< .05, rbis  = -.269), while decreases were recorded in clear and direct feedback (flow 2, p < .05, rbis  = .307), and autotelic

experience (flow 7, p < .05, rbis  = .394).

Player Profiles. Before the intervention, significant differences were found in the dominator (p < .001) and tracker (p < .01)

profiles, with higher scores in boys. However, after the intervention, significant differences were observed in the interactor

profile (p < .001), again with boys scoring higher. Additionally, the Wilcoxon test showed a reduction in the dominator profile

among boys (p < .01, rbis  = .219), as well as a significant reduction in both the dominator (p < .001, rbis = .410) and tracker

profiles (p < .05, Cohen’s d = -.219) among girls.

Satisfaction/Enjoyment. After the intervention, significant differences were found in overall satisfaction (p < .01), with

boys reporting a higher level.

Emotions. After the intervention, multinomial logistic regression showed a tendency for girls to report moderate levels

of positive emotions (p < .05).

Table 1 presents the significant differences found in the variables analyzed, according to gender, both in the pre-and

post-intervention phase:
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Table 1

Significant Gender Differences in Motivation, Player Profiles, BPNs, Flow, and Satisfaction/Enjoyment Before and After the

Intervention
Variable Grouping Variable Mean Statistic ppp Effect Size
Pre-Intervention

Girl 10.3 rbis = .190Amotivation

Boy 12.4

5438 < .001

Girl 16.0 rbis =.249External Regulation

Boy 19.5

5862 < .001

Girl 4.28 rbis= .363Dominator Profile

Boy 4.89

5162 < .001

Girl 5.27 Cohen’s d = -.320Tracker Profile

Boy 5.54

-2.55 < .05

Post-Intervention

Girl 9.79 rbis = .329Amotivation

Boy 13.5

5438 < .001

Girl 15.36 rbis = .277External Regulation

Boy 18.5

5862 < .001

Girl 29.03 rbis = .259Self-Determination
Index Boy 19.8

6008 < .001

Girl 13.3 rbis = .149Autonomy

Boy 13.9

6899 < .05

Girl 3.80 rbis = .156Flow 2

Boy 4.03

8836 < .05

Girl 3.68 rbis = .242Flow 5

Boy 4.08

6146 <.001

Girl 3.42 rbis = .151Flow 6

Boy 3.68

6882 < .05

Girl 3.59 rbis = .178Flow 7

Boy 3.86

6662 < .05

Girl 3.52 rbis = .141Flow 8

Boy 3.71

6958 < .05

Girl 20.98 rbis = .205Total Satisfaction/
Enjoyment Boy 21.54

6446 < .01

Girl 4.01 rbis = .388Dominator Profile

Boy 4.74

4958 < .001

Girl 5.10 rbis = .295Tracker Profile

Boy 5.54

5717 < .001

Girl 4.89 rbis = .312Interactor Profile

Boy 5.20

-3.96 < .001

Figure 3 presents the significant changes in the variables analyzed by gender following the implementation of the ABs

gamified with DST, as assessed using the Wilcoxon test:
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Figure 3

Significant Changes in Motivation, BPNs, Flow, and Player Profiles After the Intervention, According to Gender

According to the Practice of Physical-Sport Activity

Pre and Post intervention

Academic Motivation. After the intervention, significant differences in intrinsic regulation were observed (p < .05, rbis

= .215), with physically active students reporting higher values. The Wilcoxon test showed a significant increase in intrinsic

regulation among physically active students (p < .01, rbis  = .204).

Flow. After the intervention, Wilcoxon test results showed a significant increase in the loss of self-awareness (flow 1, p

< .01, rbis  = -.285) among physically active students. In contrast, non-active students showed a significant increase in the

balance between ability and perceived challenge (flow 6, p < .05, rbis  = -.449).

Player Profiles. Before the intervention, significant differences were observed in the dominator profile of the students

(p < .05, rbis  = .216), with physically active students reporting higher values. In addition, a positive correlation was found in

the dominator profile (r = .126; p < .05), and the multinomial logistic regression indicated a higher likelihood for physically

active students to present intermediate values of intrinsic regulation compared to non-active students (estimator 1.722,

odds ratio 5.59, p < .05). However, after the intervention, the results of the Wilcoxon test showed a significant reduction in

the dominator profile among physically active students (p < .001, rbis  = .307), while non-active students showed a significant

reduction in the tracker profile (p < .05, Cohen’s d = .415).

Table 2 presents the statistically significant changes in mean percentages for academic motivation, flow, and player

profiles among both physically active and inactive students.

Table 2

Significant Changes in Flow, Player Profiles, and Academic Motivation Before and After the Intervention, by Physical Activity

Participation
Physical-Sports Activity

Variable Mean Before Mean After p

Flow 6 69% 77% < .05Do not engage in
physical activity Tracker Profile 77.6% 73.3% < .05

Intrinsic Regulation 74.3% 76.4% < .05

Flow 1 76.8% 81% < .01

Engage in physical
activity

Dominator Profile 66.4% 63.6 % < .001

Physical-Sports
 Activity
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Figure 4 also displays significant differences in mean percentages for academic motivation and player profiles between

physically active and inactive students, both before and after the intervention:

Figure 4

Significant Differences in Motivation and Player Profiles Before and After the Intervention, by Physical Activity Participation

Based on the Type of Sport Practiced

Pre and Post Intervention

Academic Motivation. Before the intervention, significant differences in intrinsic regulation were observed (p < .05, ε²

= .030) with students who played individual sports showing the highest values, followed by team sports, while those who

did not play sports showed the lowest values. In addition, positive correlations were found in external regulation (r = .128;

p < .05) and introjected regulation (r = .126; p < .05), indicating an initial tendency based on external rewards in those who

played sports. Finally, multinomial logistic regression indicated a lower probability of intermediate levels of amotivation

(estimator -1.25, odds ratio .284, p < .05) and a higher probability of high levels of intrinsic regulation in those who played

team sports (estimator 2.12, odds ratio 8.41, p < .05), compared to those who did not play sports. After the intervention,

multinomial logistic regression results indicated lower odds of intermediate levels of amotivation in students who practiced

both individual and team sports (estimator -1.048, odds ratio .351, p < .05) and higher odds of intermediate levels of SDI

in those who played team sports (estimator .8047, odds ratio 2.24, p < .05), compared to those who did not play sports.

Finally, the Wilcoxon test showed a significant decrease in external regulation in those who played individual sports (p < .05,

rbis = .514).

BPNs. Before the intervention, significant differences were observed in autonomy (p < .01, ε² = .052), with higher values

found among students who played both sports. In addition, a positive correlation was found in autonomy (r = .169; p < .05),

indicating a tendency to be more autonomous when playing sports. However, after the intervention, the Wilcoxon test

showed a decrease in perceived competence in students who played both individual and team sports (p < .05).

Flow. Before the intervention, significant differences were found in task concentration (flow 4, p < .05, ε² = .034) and

autotelic experience (flow 7, p < .05, ε² = .032), with higher values among students playing individual sports. Conversely,

students participating in both individual and team sports showed higher values in action-awareness linkage (flow 3, p < .05,

ε² = .025) and clear goals (flow 9, p < .05, ε² = .031). In addition, positive correlations were found for perceived greater skill-

challenge balance (flow 6, r = .149; p < .01) and clear goals (flow 9, r = .134; p < .05). However, after the intervention, significant

differences were only observed in loss of self-awareness (flow 1, p < .05, ε² = .034), with individual sports having the highest

values, and a positive correlation was found in clear goals (flow 9, r = .129; p < .05). Finally, the Wilcoxon test showed a

significant increase in the loss of self-awareness (flow 1, p < .01, rbis  = -.407) in students who played team sports, but a

decrease between action and awareness (flow 3, p < .05, rbis  = .416) in those who played both types of sports.
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Player Profiles. After the intervention, the Wilcoxon test showed a significant reduction in the dominator profile among

students playing individual sports, team sports, and both (p < .05, rbis  = .624).

Emotions. After the intervention, multinomial logistic regression results showed a higher probability of high levels of

negative emotions in those students who played team sports compared to those who did not play sports (estimator 6.43,

odds ratio 619.3, p < .05).

Figure 5 illustrates significant differences, expressed as percentages, in academic motivation, BPNs, and flow before and

after the intervention, identified using the Kruskal-Wallis test, by type of sports practiced:

Figure 5

Significant Differences in Academic Motivation, BPNs, and Flow Before and After the Intervention, by Type of Sport Practiced

According to Student Age

Pre and Post Intervention

Academic Motivation. Before the intervention, 13-year-old students showed the highest values of amotivation and external

regulation with significant differences between age groups (p < .05, ε² = .044 and .038, respectively). After the intervention,

although 10-year-olds showed the highest values of external regulation, they showed a significant increase in their intrinsic

regulation (p < .01, rbis  = -.346), in addition to a sharp increase in SDI levels among 12-year-olds (p < .05, rbis  = -.480),

and a significant reduction in amotivation with 13-year-olds (p < .05, rbis  = .444). Moreover, multinomial logistic regression

indicated a lower probability of high levels of introjected regulation among 11-year-olds (estimator -1.83, odds ratio .161, p

< .05) and 12-year-olds (estimator -2.08, odds ratio .125, p < .05).

BPNs. Before the intervention, 11-year-old students showed the highest competence values, with significant differences

between age groups (p < .05, ε² = .042). However, after the intervention, these differences disappeared. The Wilcoxon test

showed a significant increase in competence among 10-year-olds (p < .01, rbis  = -.372), but a decrease among 11-year-old

pupils (p < .05, rbis  = .279).

Flow. Before the intervention, 12-year-olds showed the highest values of clear goals (flow 9, p < .05, ε² = .042). After the

intervention, 13-year-old students showed the highest levels of activity immersion (flow 3, p < .05, ε² = .051) and the Wilcoxon

test showed a significant reduction in autotelic experience (flow 7, p < .05, rbis  = .279) among 10-year-old students.

Player Profiles. Before the intervention, 13-year-old students showed the highest values of the dominator profile (p

< .05, ε² = .066) and, after the intervention, the Wilcoxon test showed a significant reduction in the dominator profile among

students aged 9 (p < .01, rbis  = .429), 10 (p < .05, rbis  = .298), and 11 (p < .05, rbis  = .281), with older students continuing

to have higher levels. In addition, a significant decrease in the interactor profile was found among 11- and 12-year-olds (p

< .05, rbis  = .289, and .465, respectively).

Satisfaction/Enjoyment. After the intervention, differences were observed between age groups (p < .05, ε² = .037), with

13-year-olds having higher ABs satisfaction values.
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Emotions. After the intervention, 9-year-old students had the highest levels of positive emotions (p < .05, ε² = .043).

Figure 6 illustrates the significant differences shown above, expressed in percentages, identified before and after the

intervention using the Kruskal-Wallis test, according to the age of the students:

Figure 6

Significant Differences in Motivation, BPNs, Flow, Player Profiles, Satisfaction/Enjoyment, and Emotions Before and After the

Intervention, by age Group

Figure 7 presents significant changes in mean percentages for the analyzed variables before and after the intervention,

assessed using the Wilcoxon test, highlighting the impact of ABs in each age group:

Figure 7

Significant Changes in pre- and Post-Intervention Mean Percentages for Academic Motivation, BPNs, Flow, and Player Profiles, by

age Group

As shown in the figure, 9-year-old students reduced their dominator profile scores by 4%. Among 10-year-olds, intrinsic

regulation increased by 5%, and competence by 3.5%, whereas autotelic experience (flow 7) decreased by 6.6% and the

dominator profile by 2.6%. The 11-year-old group showed a reduction of 3.5% in competence, 3% for the dominator profile,

and 2.4% for the interactor profile. Similarly, 12-year-olds showed a 5.8% reduction in amotivation and 2.4% in the interactor

profile, but an increase of 5% in their SDI. Finally, 13-year-olds exhibited a substantial reduction in amotivation, decreasing

by 17.1% after the intervention.
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Discussion

This study aimed to analyze the impact of gamified ABs integrated with DST on psychological, motivational, emotional,

academic, and player profile variables in Primary School students, according to gender, physical-sports activity, type of sport,

and age. In terms of flow, academic motivation, and content assimilation, the significant differences found are consistent

with Méndez-Giménez and Pallasá-Manteca (2022), who highlighted that vigorous intensity ABs can affect attention and

self-determined motivation in schoolchildren. Thus, it is worth noting that, according to the present study, flow and intrinsic

regulation are fundamental in the educational process, as adequate flow fosters greater immersion in activities, which

enhances motivation and, in turn, promotes deeper and more effective learning, thereby improving students' academic

performance (Jinmin & Qi, 2023; Larson & Rusk, 2011). Therefore, the significant improvements found in these variables are

related to the psychological constructs necessary for academic performance (Mustafa et al., 2010). On the other hand, the

observed increase in intrinsic regulation contrasts with Lorenzo-Lledó et al. (2023), who reported that PBLs tend to reinforce

extrinsic motivations. Consistent with this finding, the integration of DST in gamified ABs appears to have mitigated this

effect, possibly due to the reduction of the dominator profile of the students. These findings are in line with the meta-

analysis of Sailer and Hommer (2020), who highlighted how gamification, by integrating narrative elements and collaborative

social dynamics, strengthens intrinsic motivation and learning, aligning with the principles of Self-Determination Theory.

From this perspective, the adaptation of the narrative to the scheme of the hero's journey (Campbell, 1949) has contributed

to increased intrinsic motivation, emotional immersion, and understanding of content in gamified environments (Toledo-

Palomino & Isotani, 2024). Similarly, the fit with Freytag's (1863) model seems to have favored narrative immersion, making

it easier for students to experience each moment as a small meaningful adventure and, consequently, generating positive

emotions and improvements in more than one motivational dimension, coinciding with previous studies on the motivational

potential of storytelling (Green & Brock, 2000).

Conversely, the results highlight notable gender differences, which align with Frikha et al. (2024), who reported

motivational and BPNs differences between boys and girls in physical Education learning. Thus, following the results of the

present study, before the intervention, boys showed higher levels of amotivation and external regulation (p < .001), reflecting

a predominant extrinsic motivation. This trend is also found in Wigfield et al. (2009), as boys tend to be more oriented towards

external rewards and competitive goals, especially in unstructured settings. After the intervention, boys showed increases

in intrinsic regulation and immersion, as well as a significant reduction in their dominator profile (p <.01), suggesting that

the structural elements of the ABs were more motivating for them and fostered a more cooperative environment. This

positive effect coincides with Hamari et al. (2014), who highlight the ability of gamified strategies to promote a sense of

achievement and social connectedness, especially in activities that integrate collaborative and competitive components. In

contrast, girls showed greater increases in SDI and loss of self-awareness (flow 1, p < .001), reinforcing the effectiveness

of DST in promoting more autonomous motivation, as well as suggesting greater immersion in digital narratives. These

findings are consistent with Quintero-González et al. (2018), who highlight that gamified strategies foster cooperation and

engagement, although their effects may vary, depending on the design.

Additionally, the practice of physical activity and the type of sport practiced influenced the results obtained. According to

the present study, physically active students presented higher values of intrinsic regulation after ABs and decreased their

dominator profile (p < .05). In contrast, non-active students showed improved activity immersion but a slight decrease in

intrinsic regulation, suggesting that ABs had varying impacts depending on student´s physical activity profiles. Nevertheless,

ABs effectively engaged learners and fostered a cooperative environment. These findings are in line with Martinovic et al.

(2011) and Alvariñas-Villaverde et al. (2018), who highlighted that higher levels of PA practice are associated with higher

task motivation. Furthermore, the decrease in external regulation in individual sports (p < .05) and the greater loss of self-

awareness, together with the decrease in the dominator profile in group and individual sports (p < .01), suggests that

gamified ABs with DST can adjust previous motivational dynamics, depending on the type of sport practiced, promoting

autonomy and a collaborative approach.

Finally, the results of the present study demonstrate the adaptability of gamified ABs with DST at different ages, with

positive effects observed in all age ranges, although in a differentiated manner, in line with Lorenzo-Lledó et al. (2023).

Furthermore, the decrease in the dominator profile in nine-year-old students (p < .05) suggests an impact of DST-gamified

ABs on their competitive orientation, indicating a shift toward lower control tendencies. On the other hand, 10-year-olds

showed an increase in intrinsic regulation and perceived competence (p < .01), reflecting progress in autonomous motivation,
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albeit with challenges in autotelic experience (flow 7, p < .05). In the 11-year-olds, the increase in the interactor profile

(p < .05) suggests that the ABs promoted more collaborative dynamics, although their perception of competence may

have been reduced. Likewise, 12-year-old students experienced a reduction in amotivation and a significant increase in

their SDI (p < .05), indicating that the ABs connected with their internal interests through mechanics that fostered more

autonomous motivational regulation. Lastly, 13-year-old students showed a sustained decrease in amotivation and higher

overall satisfaction (p < .05), reflecting the effectiveness of gamified narratives and dynamics in capturing their interest. In

this sense, the effectiveness in this age group may also be attributed to their ability to provide deep emotional and cognitive

immersion, aligning with the principles of experiential design put forward by Pine and Gilmore (1998). However, alternative

explanations that could have boosted the results should also be considered, such as the novelty effect of the use of digital

technologies and gamification, which may increase motivation during the first sessions (Rodrigues et al., 2022), or the mere

fact of participating in research, known as the Hawthorne effect, which may induce temporary improvements in student

behavior (McCambridge et al., 2014).

Consequently, it can be summarized that, in the present study, the integration of gamified ABs with DST in Primary

Education significantly enhances intrinsic regulation, the flow state, content assimilation, and cooperation among students,

also modulating motivational profiles, according to gender, physical sports practice and age. While previous studies have

demonstrated the benefits of gamification in fostering more autonomous and meaningful learning (Jinmin & Qi, 2023;

Sailer & Hommer, 2020), the results of the present research extend this evidence by demonstrating the synergistic impact

of combining gamification with ABs and DST. Specifically, this combination not only enhances autonomous motivation,

satisfaction, and positive emotions but also significantly reduces amotivation and dominator profiles. From an applied

perspective, the findings suggest that the implementation of gamified ABs with DST emerges as an effective and innovative

pedagogical strategy to foster more active and autonomous participation in learning, which elicits higher satisfaction and

positive emotions, tangibly improving academic performance and social competencies in the Primary School classroom.

Conclusions

Based on the objective of the present study to analyze the impact of gamified ABs integrated with DST on psychological,

motivational, emotional, academic, and player profile variables in Primary School students, according to gender, physical-

sports activity, type of sport, and age and on the corresponding theoretical framework and the results obtained, the study

concludes that:

• Gamified ABs integrated with DST significantly impact psychological, motivational, and academic variables in

Primary School students.

• Improvements in intrinsic motivation, flow, and student well-being, along with a reduction in the dominator profile,

suggest a strong alignment between educational goals and student motivations.

• In academic terms, the increase in the percentage of students at the ‘excellent’ level of content assimilation from

23.8% to 39% reinforces the intervention’s effectiveness for learning. Additionally, 91% of students reported high

satisfaction, and 54.7% experienced strong positive emotions, highlighting the intervention´s positive impact on

psychological well-being.

• In terms of gender differences, boys showed greater immersion, intrinsic regulation, and total satisfaction, while

girls excelled in increasing SDI, with both genders reducing their dominator profile.

• Concerning physical activity and type of sport, physically active students improved their intrinsic regulation and

reduced their dominator profile, while non-active students achieved a better skill-challenge balance (flow 6). Those

who played individual sports reduced their external regulation and those who played team sports increased their

immersion in the activity, in addition to reducing the dominator profile in both sports.

• Regarding age, younger students benefited in perceived competence and intrinsic regulation, while older students

reduced amotivation and increased their SDI.

Therefore, gamified ABs with DST represent an effective strategy to enhance motivation, improve immersion in learning,

promote student well-being, and improve academic performance, while reducing initial disparities related to gender,

physical sports activity, type of sport, and age. However, the findings highlight the importance of personalizing these

interventions to optimize their impact, according to the socio-demographic and contextual characteristics of the students

(e.g.: incorporate collaborative challenges to increase motivation in girls; use narrative themes adjusted to the level of
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the students; adapt the physical intensity and duration, according to students’ physical condition and possible mobility or

health limitations, considering the active role of the teacher, who accompanies, guides and facilitates student participation,

together with the support of the video design, which enables students to freely adjust the intensity of the exercise according

to their abilities, by proposing a fixed time of activity that does not require a minimum number of repetitions, thus

favoring individual adaptation; designing stories that reflect cooperation or self-regulation, based on the sport practiced; and

adjusting the dynamics to the different player profiles - cooperative tasks for interactors, clear objectives with rewards for

trackers and competitive tasks for dominators). Moreover, its implementation can be viable at other educational levels and

in different contexts, such as Secondary Education and environments with high cultural diversity, by incorporating narratives

adjusted to the age, interest, and maturity development of students, choosing characters and narratives closer to their social

references, using more complex challenges and/or adapted to the class group and integrating interdisciplinary curricular

content, linked, for example, to areas such as science, language or history.

Finally, future research should address limitations such as the sample size, the duration of the intervention, limited in

this study to a single session, and the absence of follow-up, which implies that the observed effects should be interpreted as

short-term results. In this sense, it is suggested to explore longer and more sustained interventions, taking into account that

short, frequent ABs distributed throughout the school week are more effective than long ABs (Watson et al., 2019; Zerf et al.,

2021). Furthermore, the use of different types of DST, the inclusion of brief teacher training initiatives - such as the guidelines

in Annex 1, designed to facilitate the pedagogical implementation of ABs - as well as the analysis of their impact on students

with special educational needs or at risk of exclusion, and the comparison between different countries, could significantly

enrich the study. Moreover, replication in public schools and rural settings with diverse socio-economic characteristics would

allow for a deeper understanding of the scope of DST-gamified ABs in a wider variety of educational contexts. Additionally, it

is recommended to analyze the level of digital literacy, availability of technological resources, and language barriers. Finally, it

should be added that the fact that the sample comes from private charter schools in a medium-low socio-economic context

limits the generalizability of the results to other populations. Therefore, it is recommended to extend the study to different

educational and geographical contexts to improve the external validity and applicability of the findings.
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