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Abstract

(1) This study examined the influence of pedagogical models and gender on basic psy-
chological needs and intention to engage in physical exercise during the teaching of an
alternative invasive sport. (2) Participants were 136 students from the fifth and sixth grades
of Primary Education and the first grade of Secondary Education (M = 11.36; SD = 1.04).
Two programs were implemented per grade: one following the Game-Centered Model,
and another based on a hybrid model combining the Game-Centered Model and the Sports
Education Model. Autonomy, competence, and relatedness were assessed using the Basic
Psychological Needs in Physical Exercise Scale, while exercise intention was evaluated
with the Intentionality to Be Physically Active Scale. Psychometric properties were verified
through confirmatory factor analysis, Cronbach’s alpha, mean variance extracted, and
composite reliability. Descriptive and inferential analyses were conducted using the linear
mixed model and Bonferroni’s post hoc test. (3) Both pedagogical models improved all
variables. The hybrid model yielded significantly higher autonomy. Gender differences
were observed in relatedness, with boys reporting greater values. (4) The pedagogical mod-
els used favor the satisfaction of basic psychological needs and exercise intention. Teachers
should integrate psychological needs into programs for improvements in intention to be
physically active, positively impacting self-determined participation.

Keywords: basic psychological needs; intention to do physical exercise; pedagogical
models; physical education; alternative invasion sport; gender

1. Introduction

Physical inactivity produces negative consequences for physical and mental health
(Knight, 2012), reaching higher levels in children and adolescents every day according to
the World Health Organization (2016). This circumstance derives from contextual factors of
contemporary society in which technologies and sedentarism predominate (Ennis, 2017).
Invasion sports are one of the physical education (PE) contents most used by teachers in
Spain, being an ideal scenario for the promotion of physical activity (Otero et al., 2014).
Invasion sports are team-based sports in which two teams compete simultaneously within
a defined and shared playing area, following established rules and using a game object
(ball, disk, among others) to penetrate the opponent’s territory and score points, while
concurrently defending their own area. These sports are characterized by the necessity for
continuous cooperation among teammates, opposition against the rival team, and tactical
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decision-making within dynamic and unpredictable contexts, which demand adaptation,
effective communication, and comprehensive game understanding (Otero et al., 2014;
Puente-Maxera et al., 2020; Werner et al., 1996).

Currently, alternative sports are emerging as an approach with great educational
potential in the context of physical education (Méndez-Giménez, 2023). These disciplines
contribute to the integral development of students (Calle et al., 2023), favoring access,
participation, and training due to their novel, unknown, and mixed characteristics (Calle
et al., 2020; Méndez-Giménez, 2001). “Rosquilla” is an alternative invasion sport created
by Professor Manuel Rodriguez-Barriga, played on a rectangular field that includes two
circular areas designated for scoring points. The sport uses a PVC hoop with a diameter of
28 cm. Two teams, each consisting of 4 or 5 players, compete with the objective of scoring
more points than the opposing team. To score, the coordinated action of two players from
the same team is required; an attacking player must throw the hoop into the circular attack
area, which is occupied by another teammate, who must then insert the hoop onto their
arm and subsequently place it on the ground within the area. Matches consist of three
10 min periods with a 5 min break. Play begins with a jump between two players from
opposing teams at the center of the field. The specific rules include the following. (i) The
player holding the hoop may take no more than two steps and cannot hold the hoop for
more than 5 s; (ii) a defending player may not come closer than 1 m to the attacking player
with the ring; (iii) an attacking player may remain in the circular attack area for no more
than 5 s, and if this is exceeded, play resumes with a sideline throw by the opposing team;
(iv) defending players may not enter the circular area they are guarding, with violations
penalized by two direct throws; (v) if the ring falls to the ground, play resumes with a
sideline throw by the team that did not lose possession; (vi) points cannot be scored directly
from a sideline throw. The pedagogical objectives of “Rosquilla” include promoting equal
participation and coeducation through mixed-gender teams, stimulating cooperation and
teamwork, reducing the technical skill demands on players, and providing adaptability in
terms of space and materials (Rodriguez-Barriga, 2023). Figure 1 shows the fundamental
characteristics of the alternative invasion sport, “Rosquilla”.

Sport-based learning, particularly through invasion games and alternative invasion
sports, provides an optimal context for promoting engagement, cooperative interaction,
and decision-making, all of which are closely associated with motivational processes. These
activities offer students opportunities to take initiative, collaborate effectively, and face
meaningful challenges that foster personal development, thereby laying the groundwork
for the satisfaction of basic psychological needs and the development of self-determined
motivation. Self-determination theory focuses on motivation and personality, emphasizing
the ability of subjects to regulate their own behaviors to be responsible for their actions
(Ryan & Deci, 2020). It includes the theory of basic psychological needs (BPN) (Deci & Ryan,
2000). BPN contain three dimensions of people’s development: (1) autonomy (refers to the
self-regulation of behaviors by the subject, involving the voluntary choice of activities and
goals through decision making); (2) competence (refers to the individual’s perception of the
level of skill and effectiveness in performing tasks); (3) relatedness (feeling of connection,
belonging and bonding with the people around him/her and with the community) (Deci &
Ryan, 2000).

The satisfaction of the three dimensions of BPN is related to motivation (Ryan & Deci,
2020), so that if individuals feel that they make decisions, are efficient, and form optimal
relationships with their peers, greater intrinsic motivation is obtained (Vasconcellos et al.,
2020), an aspect that enhances their participation and self-determined regulation, which
leads pupils to practice a sport modality on their own initiative (Ryan & Deci, 2020). On
the contrary, if people do not satisfy these needs, the activity is not valued intrinsically
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(Vasconcellos et al., 2020), which can generate extrinsic motivation (participating to obtain
a reward or avoid punishment) or demotivation (which sometimes leads to abandonment
of the sport) (Vansteenkiste et al., 2020). The satisfaction of BPN in physical education is
key to achieving meaningful learning and promotion of, as well as adherence to, physical
exercise (Fernandez-Espinola et al., 2020), while frustration of BPN leads to a decrease
in sport practice as the educational level increases (Lamoneda & Huertas-Delgado, 2019).
This theory allows an understanding of the motivational process of students to be formed
(Vasconcellos et al., 2020). Within this framework, understanding how sports learning
processes and methodological approaches impact the satisfaction of students” BPN becomes
crucial, given their significant influence on students’ participation and motivation.

La Rosquilla
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Figure 1. Graphic representation of “Rosquilla”. Note: Extracted and adapted from Calle et al. (2025).

The Sport Education Model (SEM) was developed by Siedentop (Siedentop et al.,
2020). Currently, it is very well accepted in Spain (Gutiérrez et al., 2020), as it provides a
competence-based education, whose objective is that students have a real experience of
sport (Siedentop et al., 2020). Basically, it relies on six structural elements of sport that are
adapted to the educational context, such as team affiliation, seasons, formal competition,
record keeping, festivity, and a culminating event (Siedentop et al., 2020). These phases
are accompanied by the performance of roles, functions, and responsibilities, favoring the
experience and knowledge of sport (Siedentop et al., 2020).

The SEM promotes the satisfaction of BPN (Cuevas et al., 2015), due to its structural
elements (Perlman & Goc Karp, 2010), which leads to higher levels of intrinsic motivation
(Perlman, 2011; Spittle & Byrne, 2009) and self-determined motivation (Perlman, 2011),
positively correlated with student participation or active engagement (Ntoumanis, 2001,
2005). In this line, improvements have been found in autonomy and self-determined
behaviors (MacPhail et al., 2008; Wallhead et al., 2010), in the perception of competence and
success (MacPhail et al., 2008; Spittle & Byrne, 2009), and in relatedness and socialization
(Perlman, 2011).
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The Game-Centered Model (GCM) (Harvey & Jarrett, 2014) is aimed at the tactical-
technical development of the sport. It is oriented to the management of fundamentals and
practical applications that lead to the mastery of knowledge, content, and sport skills to
achieve meaningful learning in contextualized game situations, developing great auton-
omy (Gonzalez-Villora et al., 2021). Some studies in Spain attest that this model satisfies
students” BPN, leading to the achievement of self-determined motivation (Gaspar et al.,
2021; Gargallo-Garcia et al., 2024; Sierra-Diaz et al., 2019), and that this model generates
greater autonomy, competence, and satisfaction compared to traditional methodology
(Gil-Arias et al., 2017). In the international context, it has been shown that pedagogical
models such as SEM and GCM promote both participation and satisfaction of BPN, leading
to the enhancement of active learning, which provides benefits in social, physical, and
cognitive domains (Dyson et al., 2004).

Hybrid models emerge to adapt to educational needs and improve the functionality
of the models (Gonzalez-Villora et al., 2019), being accepted by the specialized literature
(Fernandez-Rio et al., 2018). The hybrid model combining the GCM and the SEM (HM)
provides improvements in game understanding, skill development, and student motivation
(Farias et al., 2015; Gil-Arias et al., 2017; Gonzalez-Villora et al., 2019). Under these
premises, we question whether the implementation of active methodologies such as GCM
and HM positively affects the satisfaction of BPN, with the aim of enabling educators
to regulate BPN through the application of these pedagogical models. The HM of the
GCM and SEM introduces phases of shared leadership (between teacher and students) and
student autonomy, in which students assume roles and responsibilities. In this context, we
question whether these characteristics inherent to the pedagogical model provide greater
satisfaction of the autonomy dimension of BPN compared to the GCM, where leadership
rests exclusively with the teacher.

Adherence to physical activity corresponds to being physically active (Kjonniksen
et al., 2009). Adherence to physical activity throughout life requires starting from adequate
practice, inculcating the need for practice and the benefits from an early age (Telama et al,,
2006). The theory of planned behavior states that attitude influences intention (Ajzen, 1985).
Papaioannou (2000) found that a positive attitude towards sports practice is a positive
predictor of behavior. PE classes constitute a space of initial contact with physical activity
(Haerens et al., 2010), in which students experience the benefits of practice (Christensen,
2007). Therefore, the positive or negative attitudes they experience both inside and outside
the school context are determinants for developing lasting physical exercise habits over
time. Therefore, it is necessary to motivate people to partake in physical activity to foster
the intention to be physically active, which favors adherence to the practice (Arias-Estero
et al., 2013). With respect to the SEM, Wallhead et al. (2010, 2014) prove the existing
relation between motivation with the intention to exercise, which produces transfer to
behaviors. It has been shown that personal influences and pedagogical models affect
students” motivation and learning outcomes in physical education, thereby promoting
the intention to engage in physical activity (A. Chen & Ennis, 2004). From a pragmatic
perspective, it is necessary to examine how the implementation of these active pedagogical
models affects the intention to engage in physical exercise. Specifically, we ask whether
there is a positive relationship between basic psychological needs (BPN) and the intention
to exercise in our specific context, so that educators can design interventions that satisfy
BPN and, consequently, enhance students’ intention to participate in physical activity.

Invasion sports bring greater satisfaction of BPN and adherence to exercise in boys
(Fernandez-Espinola et al., 2021), and there is a predisposition to unequal and stereotyped
participation (Gutiérrez & Garcfa-Lopez, 2012). In this field, physical inequalities are
evident, an aspect that generates less participation from girls and less skilled students
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(Martos-Garcia et al., 2020; Scraton, 1995). However, there is no evidence on how the
practice of invasive alternative sports influences these variables through the application of
specific pedagogical models. As established by Martos-Garcia et al. (2020), an adequate
coeducational didactic approach is required for equity in alternative sports participation to
occur. Therefore, the role of the teacher is key in achieving coeducational treatment and
promoting the equal participation of students (Flintoff & Scraton, 2006). As emphasized
in previous research, it is crucial to examine whether the satisfaction of basic psycholog-
ical needs (BPN) and the intention to participate in physical activity vary according to
gender when learning an invasion sport, or whether, instead, offering a mixed-gender
sporting context through this alternative sport facilitates comparable BPN satisfaction
across genders.

It is essential to know how methodologies affect the satisfaction of BPN and the
intention to be physically active, which may favor intrinsic motivation, learning, and the
quality of the educational system. However, there is limited research on how pedagogical
models affect psychological needs in alternative sports such as “Rosquilla”. This study is
the first to explore these effects within this unique context. Therefore, the aim of this study
was to analyze the influence of pedagogical models and gender on psychological variables
(BPN and intention to do physical exercise) during the learning of an alternative sport,
“Rosquilla”, in the school context. The hypotheses were that (1) students will show greater
satisfaction with BPN and intention to do physical exercise after the intervention programs,
(2) the HM will obtain higher levels of autonomy compared to the GCM, (3) BPN will
correlate positively with intention to do physical exercise, and (4) boys will show greater
satisfaction across all dimensions of basic psychological needs (autonomy, competence, and
relatedness) as well as a higher intention to engage in physical activity than girls.

2. Materials and Methods
2.1. Study Design

The study is framed within a mixed factorial quasi-experimental research design with
two groups of repeated measures (pre-test/post-test) (O’Donoghue, 2013). Two intervention
programs were developed and validated (Calle et al., 2024b), in which students experienced
for the first time both the pedagogical models, GCM and the HM of GCM and SEM, and the
alternative sport, “Rosquilla”. The interventions had a duration of two months in each case.

2.2. Participants

In the present study, non-probability sampling was used for the selection of students
under the category of participating subjects due to convenience (O’'Donoghue, 2013), mo-
tivated by aspects of accessibility of the researchers. The sample included 136 students
(74 girls and 62 boys), divided into six groups of the fifth and sixth year of Primary Educa-
tion and first year of Secondary Education (M = 11.36; SD = 1.04), from a public high school
and a public school in southwestern Spain. Six natural groups from the Spanish educational
system were selected. Within this system, the educational administration organizes groups
according to pedagogical and equity criteria, ensuring mixed and heterogeneous config-
urations. Therefore, the criteria established by the educational administration regarding
group composition were respected to guarantee the ecological validity of the study. The
pedagogical models were randomly assigned to the different groups. Students had no prior
experience with the sport “Rosquilla” or with the pedagogical models implemented, which
allowed all students to start at the same level for practicing “Rosquilla” and facilitated the
control of pre-existing differences between groups and students. However, the results may
still be influenced by the natural structure of the research groups.
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The inclusion criteria were as follows: (i) informed consent of the legal guardians;
(ii) the students had to have participated in at least 80% of the sessions; (iii) they had to
complete all the items in the questionnaires. Figure 2 presents the characteristics of the

sample for this study.
Education Level Methodology
GCM HM
1° Secondary Education ~ w n=29 n=27
6° Primary Education - n=24 n=24
5° Primary Education -} n=18 n=14

Figure 2. Learners’ characteristics by educational level and pedagogical model. Note: n = participants;
GCM = game-centered model; HM = hybrid model of the game-centered model and the sports
education model.

2.3. Variables and Instruments

The dependent variables were as follows: (i) BPN (autonomy, competence, and relat-
edness); (ii) intention to do physical exercise. The independent variable was the type of
intervention program (GCM; the HM of the GCM and the SEM). Gender (male and female)
was included as a grouping variable (non-manipulated).

The intervention programs were analogous in terms of objectives, type of tasks, con-
tents, and phases of the game. They were differentiated by the characteristics of each
pedagogical model (Figure 3, extracted from Calle et al., 2024a). A panel of 9 expert judges
validated the interventions, with experience in pedagogical models and invasive sports.
The programs achieved excellent content validity (Aiken’s V > 0.73) and internal consis-
tency (Cronbach’s o« = 0.99) (Calle et al., 2024b). In the HM, students have more autonomy.
The tasks of the GCM are led by the teacher, while HM tasks are led by the teacher during
the affiliation phase, and in the first sessions of the season phase, students lead the sessions
during the final sessions of the season phase, as well as the competition, registration, and
final event phases, in which the teacher guides them.

Data were obtained before and after applying the two programs based on each of
the pedagogical models by means of a series of questionnaires validated and accepted
by the scientific community. The students completed two instruments. The first was the
(i) Basic Psychological Needs Scale (BPNES), adapted to Spanish and validated by Moreno
et al. (2008). This instrument consists of 12 items grouped into 3 subscales (autonomy,
competence and relationship with others) containing 4 items each, using a Likert-type
scale ranging from 1 (strongly disagree) to 5 (strongly agree) (Moreno et al., 2008). The
second was the (ii) measure of intentionality to be physically active (MIPA), containing
five items using a Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree)
(Arias-Estero et al., 2013).
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Programme

Presentation task

Feedback

Teaching task

Task direction

Lesson 1

Lesson 2

Lesson 3

Lesson 4

Lesson 5

Lesson 6

Lesson 7

Lesson 8

Lesson 9

Lesson 10

Lesson 11

Lesson 12

3y & 3 33

$J 38343 3 33 33 3 33

Model of Hibridation of Game Centered-Model &

Game Centered-Model (GCM) Sport Education (MH)

Presentation task Presentation task and role of students

Interrogative

Interrogative Interrogative for role of students

Reduced games with opponents and modified Reduced games (make decisions)
rules (make decisions) Role of students: Player, Team and Organizational

Teacher- and student-directed

Teacher-directed Student autonomy

Contents Observations

Game Phase: Mixed. Contents: knowledge of the
Rules. Reduced game and mini-sport.

GCM: Teacher-directed.
MH: Teacher-directed. Role: player. Phase Affiliation.

GCM: Teacher-directed.

possession/recovery possession. MH: Teacher-directed. Role: player. Phase Affiliation.

Game Phase: Mixed.

Game Phase: Mixed. Contents: Control of |
Contents: Hoop driving/defence space. |

MH: Teacher-directed. Roles: Player and Team. Phase season.

Game Phase: Mixed. Contents: Occupation of space GCM: Teacher-directed/ MH: Teacher- and student-directed.

(pass lines/cut passing lines).

Roles: Player and Team. Phase season.

Game Phase: Mixed. Contents: Driving (pass lines)
/Driving interruption (Cut passing lines).

‘ GCM: Teacher-directed.
‘ GCM: Teacher-directed/ MH: Teacher- and student-directed.

Roles: Player and Team. Phase season.

(unmarking/marking). Roles: Player, Team and Organizational. Phase season.

Game Phase: Mixed. Contents: Driving (unmarking)/
Interruption of driving (marking).

Game Phase: Mixed. Contents: Driving |
| GCM: Teacher-directed/ MH: Student-directed. Roles: Player,

Team and Organizational. Phase season.

Game Phase: Mixed. Contents: progression to score
points/defence of the area.

GCM: Teacher-directed/ MH: Student-directed. Roles: Player,

Team and Organizational. Phase season.

Game Phase: Attack. Contents: counter-

attack.Driving and scoring points. Team and Organizational. Phase season.

Game Phase: Mixed. Contents: Practice the sport, GCM: Teacher-directed/ MH: Student-directed. Roles: Player,

Team and Organizational. Championships.

Game Phase: Mixed. Contents: Practice the sport,
“Rosquilla”.

GCM: Teacher-directed/ MH: Student-directed. Roles: Player,
Team, Organizational. Championships + Assessment students.

Game Phase: Mixed. Contents: Practice the sport,
“Rosquilla”.

GCM: Teacher-directed/ MH: Student-directed. Roles: Player,

GCM: Teacher-directed/ MH: Teacher- and student-directed. |
Team, Organizational. Final Championships + Festivity. |

‘ GCM: Teacher-directed/ MH: Student-directed. Roles: Player,

“Rosquilla”. |

Figure 3. Structure of the intervention programs. Note: Extracted from Calle et al. (2024a).

2.4. Procedure

The objectives of the research were explained to the school management, the teaching
staff, and the legal guardians of the students beforehand. Approval was gained from the
University’s Bioethics and Biosafety Committee (159/2022). In addition, the authorization
and informed consent required for the study were acquired. All procedures outlined in the
Declaration of Helsinki (World Medical Association, 2013), in relation to the Social Sciences,
were followed, guaranteeing the anonymity of the participants.

The research was carried out in five phases. In the first phase, all permits were
obtained. In the second phase, an initial assessment (pre-test) was conducted. Then, two
programs (12 sessions) were implemented for two months. The two interventions were
conducted by a researcher and a teacher, both experts in pedagogical models and the
alternative sport, with the intention of reducing variability in the interventions, supported
by a group of specialists who advised and supervised the interventions. A detailed record
of each session and task was maintained, allowing for the correction of errors and the
appropriate adjustment of the two programs based on the pedagogical models, always
with the guidance and support of the expert group. The programs were implemented as
designed and planned. Subsequently, the final evaluation (post-test) was applied. Finally,
the databases for analysis were created. Figure 4 includes the procedure developed in
this study.
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12 Phase = 22 Phase - 32 Phase = 4° Phase - 52 Phase
Authorisations: Pre-test: Intervention: Post-test: Statistical
university, Questionnaire HM (1st C,5th A,6th A)  Questionnaire analysis
institute, school, GCM (1st E,5th B,6th B)
teachers,
legal guardians.

Figure 4. Study procedure followed. Note: Extracted from Calle et al. (2024a). GCM = came-centered
model; HM = hybrid model of the game-centered model and the sports education model.

2.5. Statistical Analysis

The factor model of the two scales used in the study was evaluated through confir-
matory factor analysis, and the internal consistency was assessed using Cronbach’s alpha
(Field, 2009). Descriptive data were calculated using the mean and standard deviation to ob-
tain BPN scores and the intention to exercise in both the pre-test and post-test for each of the
students. Assumption tests were conducted to identify the characteristics of the study data
(Field, 2009). Data normality was assessed separately for each measurement point (pre-test
and post-test) using the Kolmogorov-Smirnov test. Results indicated significant deviations
from normality for all variables: (i) autonomy pre-test (D = 0.200; p < 0.001) and post-test
(D = 0.185; p < 0.001); (ii) competence pre-test (D = 0.172; p < 0.001) and post-test
(D = 0.135; p < 0.001); (iii) relatedness pre-test (D = 0.124; p < 0.001) and post-test
(D =0.140; p < 0.001); (iv) intention pre-test (D = 0.130; p < 0.001) and post-test (D = 0.140;
p < 0.001). Since none of the distributions met the normality assumption, non-parametric
tests were applied. However, when the variable distributions violate normality, the linear
mixed model can still be used (Waterman et al., 2015). Therefore, a linear mixed model
(LMM) and a Bonferroni post hoc test (lannaccone et al., 2021) were performed to identify
statistical differences between the variables studied (BPN and intention to exercise) with
respect to methodology and gender. The LMM reflects the variability of participants” indi-
vidual responses. The Bonferroni post hoc multiple comparison test tested for differences
between groups according to methodology, gender, and the interaction of these variables
(Field, 2009). Spearman’s rank correlation coefficient was also used to find relationships be-
tween BPN (autonomy, competence, and relatedness) and intention to exercise. Differences
were considered significant when p < 0.05.

In addition, the effect size, partial eta squared (772), and the observed power (¢) were
estimated. On the one hand, the effect size 172 was classified as small (0.010-0.059), medium
(0.060-0.139), and large (>0.140). On the other hand, the observed power values (>0.80)
were interpreted as optimal (Cardenas & Arancibia, 2014).

Finally, the analyses were completed with Jamovi software version 2.3.24 (The Jamovi
Project, Sydney, Australia, 2022) and Statistical Package for the Social Sciences (SPSS)
software version 25 (IBM Corp. 2012. IBM SPSS Statistics for Windows, IBM Corp.,
Armonk, NY, USA).

3. Results

The items of the BPNES and MIPA questionnaires were analyzed by means of confir-
matory factor analysis. In the BPNES questionnaire, after a first analysis, it was necessary
to use index modification, relating the following residual covariance items 6 and 9, items 5
and 8§, items 4 and 7, and items 3 and 9, ensuring that these were acceptable: CMIN /DF
=223, CFI = 0.98; TLI = 0.97; SRMR = 0.03, RMSEA = 0.07 (Hu & Bentler, 1999). In the
MIPA questionnaire, after a first analysis, it was necessary to use index modification, as the
residual covariances of items 1 and 2 were related, to ensure that these were acceptable:
CMIN/DF = 1.92, CFI = 1.00; TLI = 0.98; SRMR = 0.01, RMSEA = 0.06. The BPNES
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(AIC = 7283.18; BIC = 7438.23) presented reliability in its three factors—satisfaction
with BPN, autonomy (x = 0.93), competence (x = 0.88), and relatedness with others
(« = 0.88)—while the MIPA (AIC = 3031.69; BIC = 3089.38) showed optimal reliability
(« =0.90) (Field, 2009).

The descriptive results of the variables, BPN, and intention to exercise, for each
intervention program and gender, are presented in Table 1.

Table 1. Descriptive results of the variables, BPN, and intention to exercise as a function of the
pedagogical model and gender.

Program Variables Gender Pre-Test M + SD  Post-Test M & SD Post-Pre
Male 2.72 £0.81 3.55£0.79 0.83
Autonomy Female 2.63 +0.72 349 +£0.73 0.86
Total 2.68 £ 0.76 3.52+0.76 0.84
Male 3.06 +£0.77 3.86 + 0.85 0.8
Competence Female 3.02+0.76 3.96 £ 0.7 0.94
GCM Total 3.04 £0.76 3.91£0.78 0.9
Male 3.58 £ 0.67 4.05 £ 0.67 0.47
Relatedness Female 3.23+0.77 37+09 0.47
Total 3.40 £ 0.74 3.88 £+ 0.82 0.48
Male 3.26 + 0.63 4.35+0.49 1.09
Intention Female 3.18 £ 0.70 424 +0.60 1.06
Total 3.22 £ 0.66 4.30 £ 0.55 1.08
Male 2.7 +£0.56 457 +0.42 1.87
Autonomy Female 2.49 + 0.68 4.37 £ 0.46 1.88
Total 2.58 + 0.63 4.46 + 0.45 1.88
Male 29+ 0.64 4514043 1.61
Competence Female 2.93 £ 0.69 429 £047 1.36
HM Total 2.92 £ 0.66 4.38 £+ 0.47 1.46
Male 3.25+0.55 4.66 + 0.54 1.41
Relatedness Female 2.98 +0.82 4224+0.72 1.24
Total 3.09 £ 0.73 4.40 + 0.64 1.31
Male 3.35+0.71 4.56 + 0.42 1.21
Intention Female 3.10 £0.76 4.38 £ 0.49 1.28
Total 3.20 £0.75 4.46 +0.47 1.26

Note: Pre = pre-test; post = post-test; M = mean; SD = standard deviation.

The inferential results of the psychological variables analyzed for the factors of mo-
ment and pedagogical model are presented in Table 2. There were statistically significant
differences in the within-subject factor for autonomy (F = 846.3; p < 0.001; n? = 0.86), for
competence (F = 477.71; p < 0.001; n? = 0.78), for relatedness (F = 342.24; p <0.001; n?=0.72),
and for intention (F = 1029.55; p < 0.001; n? = 0.88). There were statistically significant differ-
ences in the inter-subject factor for autonomy (F = 16.2; p < 0.001; n? = 0.11). Likewise, there
were significant differences in the moment x model interaction for autonomy (F = 121.6;
p < 0.001; n? = 0.48), for competence (F = 30.33; p < 0.001; n? = 0.18), for relatedness
(F=7458;p <0.001; n? = 0.36), as well as for intention (F = 6.27; p =0.01; n? = 0.004). The
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high effect sizes (7% = 0.72-0.88) indicate that the intervention accounts for 72% to 88%
of the variance in autonomy, competence, relatedness, and intention, reflecting a highly
significant impact. In the between-subjects factor, a moderate effect was observed only
for autonomy (7% = 0.11), suggesting that the HM significantly enhances autonomy com-
pared to the GCM. Moreover, significant moment x model interactions were found, with
moderate-to-large effects for autonomy (n?=0.48), competence (7% = 0.18), and relatedness
(7% = 0.36), indicating that pre—post changes differ depending on the model. Practically,
these results confirm a robust impact of the interventions and differential effects accord-
ing to the model, underscoring the importance of designing interventions that target key
psychological variables in practice and training contexts.

Table 2. Results of the repeated measures LMM of BPN and intention to exercise variables of the
moment and model factors.

Variables F p 7 ¢ Post Hoc Estimated Mean + CI 95%
. Pre: 2.63 [2.52, 2.74]
Autonomy 846.3 <0.001 0.86 1 Pre < Post Post: 3.99 [3.88, 4.10]
. Pre: 2.98 [2.86, 3.09]
Intra-subject Competence 477.71 <0.001 0.78 1 Pre < Post Post: 4.15 [4.03, 4.26]
Moment Pre: 3.25 [3.12, 3.37]
_post " re: 3. 12, 3.
(pre—post) Relatedness 342.24 <0.001 0.72 1 Pre < Post Post: 4.14 [4.01, 4.26]
. . Pre: 3.21[3.1,3.31]
Intention 1029.55 <0.001 0.88 1 Pre < Post Post: 4.38 [4.27, 4.48]
. GCM: 3.1 [2.96, 3.24]
Autonomy 16.2 <0.001 0.11 0.99 GCM < HM HM: 3.52 [3.37, 3.67]
GCM: 3.48 [3.33, 3.62]
Inter-subject ~ Competence 2.80 0.09 0.20 0.38 - HM: 3.65 [3.5, 3.8]
Model GCM: 3.64 [3.48, 3.8]
HM-GCM N $3.64 1346, 5.
( ) Relatedness 0.84 0.36 0.001 0.15 HM: 3.75 [3.58, 3.91]
. GCM: 3.76 [3.62, 3.89]
Intention 0.52 0.47 0.45 0.7 - HM: 3.83 [3.69, 3.97]
PostGEM < PostMIL; - oy b 5 68 12,52, 2.83]
PostGCM > PreHM; HIM Pre: 2.58 [2.42, 2.74]
Autonomy 121.6 <0.001 * 0.48 1 PreGCM < PostGCM; e = s
GCM Post: 2.52 [3.36, 3.68]
PreGEM < PostHIM; "y bt 446 [4.29, 4.62]
PreHM < PostHM 08t %20 [%.27, %
PostGCM <PostME; ooy pre. 3,04 2,88, 3.2]
PostGCM > PreHM; 1 p e 5 92 [2.75, 3.09]
Competence 30.33 <0.001 * 0.18 1 PreGCM < PostGCM; T S
. ¥ GCM Post: 3.91 [3.75, 4.07]
Interaction PreGCM < PostHM;  y 14 38 [4.21, 4.55]
moment X PreHM < PostHM s e
model .
PostGCM <PostME; ooy b 341323, 3.57]
PostGCM > PreHM; HM Pre: 3.09 [2.91, 3.27]
Relatedness 74.58 <0.001 * 0.36 1 PreGCM < PostGCM; re: 9.7 1295, 0.
' GCM Post: 3.88 [3.7, 4.05]
PreGCM < PostHM; HIM Post: 4.4 [4.22, 458]
PreHM < PostHM ost: && [%.28 2
PostGCM > PreHM; GCM Pre: 3.22 [3.07, 3.36]
. . PreGCM < PostGCM; HM Pre: 3.2 [3.05, 3.35]
Intention 6.27 0.013 0.004 011 preGCM < PostHM:  GCM Post: 43 [4.15, 4.44]
PreHM < PostHHM HM Post: 4.46 [4.31, 4.61]

Note: GCM = game-centered model; HM = hybridization model of the game-centered model and sport education
model; Pre = pre-test; Post = post-test; CI = confidence interval; F = statistical F of LMM; 172 = effect size;
¢ = observed power; * p < 0.05.

Table 3 presents the results of controlling for the random effect of each group for the
time and model factors. The results showed improvements in the conditional R? compared
to the marginal R? for all four variables, indicating that the random effects (group) explain
a substantial portion of the variability in participants’ responses. Furthermore, all variables
were significant, suggesting that controlling for between-subject variability is necessary.
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A high intraclass correlation coefficient (ICC > 0.5) was obtained, reinforcing that there
are considerable differences between groups, which implies that individual differences
among students substantially affect the observed outcomes. These findings indicate that
both the time x model factors and the group structure have a significant influence on
the satisfaction of BPN and participant adherence (p < 0.001 in all cases). These results
have direct implications for the educational context, as they arise from real teaching
situations. Differences between groups and the effects of factors such as time and model
reflect how classroom dynamics influence BPN satisfaction and the intention to engage in
physical activity.

Table 3. Control of the random effect of each LMM group for the moment and model factors.

Variables R? Marginal R? Conditional AIC p Icc
Autonomy 0.557 0.852 571 <0.001 * 0.667

BPN Competence 0.438 0.767 583 <0.001 * 0.584
Relatedness 0.305 0.798 623 <0.001 * 0.709
Intention 0.476 0.875 527 <0.001 * 0.762

Note: BPN = basic psychological needs; AIC = Akaike information criterion; ICC = interclass correlation coefficient;
*
p < 0.05.

The inferential results of the psychological variables analyzed for the time and gender
factors are recorded in Table 4. There were statistically significant differences in the within-
subject factor for autonomy (F = 425. 53; p < 0.001; n? = 0.76), for competence (F = 378.63;
p < 0.001; n? = 0.74), for relatedness (F = 209.91; p < 0.001; n? = 0.61), and for intention
(F =970.13; p < 0.001; n? = 0.88). There were statistically significant differences in the inter-
subject factor for relatedness (F = 8.91; p = 0.003; n? = 0.01). The analyses revealed large
within-subject effects across all evaluated variables, with high effect sizes (172 =0.61-0.88),
indicating substantial improvements following the intervention. In contrast, between-
subject effects associated with gender were significant only for relatedness, with a small
effect size (> < 0.01), suggesting that gender accounts for only a small proportion of the
variance, and no significant moment x gender interactions were observed. Practically, these
results suggest that the intervention had a robust and generalized impact on autonomy,
competence, and intention, regardless of participants’ gender, with minor differences in
relatedness, which were greater among males. A lower sense of relatedness can lead
to reduced self-esteem and motivation, affecting participation, athletic performance, and
engagement, thereby reinforcing gender inequalities. Therefore, it is necessary to implement
adjustments in interventions to strengthen girls’ sense of belonging and interpersonal
connections.

The results of controlling for the random effect of each group for the time and gender
factors are presented in Table 5. Improvements in the conditional R?> compared to the
marginal R? were observed for all four variables, indicating that, when controlling for the
random effect of group, the time and gender factors accounted for a significant proportion
of the variance in basic psychological needs (BPN) and the intention to engage in physical
activity. Once again, all variables were significant, confirming the necessity of controlling
for variability among participants. A high intraclass correlation coefficient (ICC > 0.5)
was obtained, emphasizing the existence of differences between groups and suggesting
that individual differences among participants influence the outcomes. Overall, these
findings indicate that both gender and the time point significantly affect BPN and intention,
although group context continues to play a relevant role in explaining variance. Given that
this study was conducted in a real teaching setting, it should be noted that both between-
group differences and the effects of factors such as time and gender reflect how classroom
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dynamics and individual student characteristics influence the satisfaction of BPN and the
intention to engage in physical activity.

Table 4. Results of the repeated measures LMM of BPN and intention to exercise variables for the
moment and gender factors.

Variables F p 7 ¢ Post hoc Estimated Mean + CI 95%
. Pre: 2.64 [2.51, 2.76]
Autonomy 425.53 <0.001 0.76 1 Pre < Post Post: 3.97 [3.84, 4.1]
. . Pre: 2.98 [2.86, 3.1]
Intra-Subject Competence 378.63 <0.001 0.74 1 Pre < Post Post:4.14 [4.02, 4.26]
Moment
(pre—post) . Pre: 3.27 [3.14, 3.40]
Relatedness 209.91 <0.001 0.61 1 Pre < Post Post:4.14 [4.02, 4.27]
. . Pre: 3.21 [3.11, 3.32]
Intention 970.13 <0.001 0.88 1 Pre < Post Post: 4.38 [4.27, 4.48]
M: 3.35[3.19, 3.52]
Autonomy 0.84 0.36 0.01 0.15 - F:3.25[3.11,3.4]
, M: 3.57 [3.41, 3.72]
Inter-Subject Competence 0.03 0.87 0.01 0.10 - F: 3.55 [3.41, 3.69]
Gender
(Male-Female) . M: 3.87 [3.71, 4.04]
Relatedness 8.91 0.003 0.01 0.10 M>F F: 3.54 [3.38, 3.69]
. M: 3.87 [3.73, 4.01]
Intention 2.15 0.14 0.002 0.08 - F:3.72 [3.59, 3.86]
Post M > Pre F; M Pre: 2.71 [2.53,2.9]
Pre F < Post F; F Pre: 2.56 [2.39, 2.73]
Autonomy 0.63 0.43 0.01 0.12 Pre M < Post F; M Post: 4.0 [3.81, 4.18]
Pre M < Post M F Post: 3.95 [3.78, 4.12]
Post M > Pre F; M Pre: 2.99 [2.82, 3.17]
Pre F < Post F; F Pre: 2.97 [2.81, 3.13]
_ Competence 0.03 0.98 0.01 0.15 Pre M < Post F; M Post: 4.15 [3.97, 4.32]
Interaction Pre M < Post M F Post: 4.13 [3.97, 4.29]
Moment x
gender Post M > Post F; Post M Pre: 3.4 [3.25, 3.62]
M > Pre F; F Pre: 3.1 [2.93, 3.27]
Relatedness 0.02 0.93 0.1 0.84 Pre F <<1;)0()s;tl;;.Pre M M Post: 4.31 [4.13, 4.5]
Pre M < Post M F Post: 3.97 [3.8, 4.14]
Post M > Pre F; M Pre: 3.3 [3.14, 3.45]
. Pre F < Post F; F Pre: 3.13 [2.99, 3.27]
Intention 0.27 0.61 0.16 0.31 Pre M < Post F; M Post: 4.44 [4.29, 4.6]
Pre M < Post M F Post: 4.32 [4.18, 4.46]

Note: GCM = game-centered model; HM = hybridization model of the game-centered model and sport education
model; Pre = pre-test; Post = post-test; M = male; F = female; CI = confidence interval; F = statistical F of LMM; 172
= effect size; ¢ = observed power; * p < 0.05.

Table 5. Control for the random effect of each LMM group of the moment and gender factors.

Variables R? Marginal R? Conditional AIC r Icc
Autonomy 0.449 0.720 630 <0.001 * 0.492
BPN Competence 0.403 0.714 599 <0.001 * 0.521
Relatedness 0.282 0.685 632 <0.001 * 0.561
Intention 0.479 0.870 526 <0.001 * 0.750
Note: BPN = basic psychological needs; AIC = Akaike information criterion; ICC = interclass correlation coefficient;
*p <0.05.

All correlations between the psychological variables were significant, as shown in
Table 6. The strongest relations were obtained between the variables of competence and
autonomy (p < 0.001) and competence and relatedness (p < 0.001). Significant relations were
observed between intention and autonomy (rs = 0.56; p < 0.001), intention and competence
(rs = 0.61; p < 0.001), and intention and relatedness (rs = 0.45; p < 0.001).
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Table 6. Correlations between BNP and intention to exercise.

PS{’];?;flgelscal Autonomy Competence Relatedness
Competence rs 0.644 *** - 0.563 ***
Relatedness rs 0.632 *** 0.563 *** -

Intention rs 0.561 *** 0.607 *** 0.451 ***

Note: *** p < 0.001.

Figure 5 illustrates the relationship between the variables and the time points according
to the pedagogical model, based on the results obtained.

50 Autonomy 50 Competence
—e— GCM —e— GCM
HM HM
45 45}
4.0t a0t Y
o
S 3.5} _ \
= ~|
3.0t 2
2.5F
249 Post Pre 240 Post Pre
Relatedness Intention
5.01 5.0
—e— GCM —e— GCM
— HM HM
45F 45t
4.0F 4.0
= \ =
S 3.5 —_— S 35
= = —
3.0 3.0
2.5F 2.5
20 Post Pre 2.0 Post Pre

Figure 5. Relationship between variables (autonomy, competence, relatedness, and intention) and
time points (pre-test and post-test) according to the pedagogical model.

Figure 6 shows the relationship between the variables and the time points according
to gender, based on the results obtained.
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Figure 6. Relationship between variables (autonomy, competence, relatedness, and intention) and
time points (pre-test and post-test) according to gender.

4. Discussion

The aim of the study was to analyze whether pedagogical models and gender influence
the variables of satisfaction with BPN and intention to be physically active during the
teaching of an alternative sport. Likewise, a test was conducted to identify relations between
the psychological variables. The results show improvements in all variables with respect to
the models and to gender for each subject. Therefore, we can affirm that hypothesis 1 is
confirmed, because students show greater satisfaction in BPN (autonomy, competence, and
relatedness) and intention to exercise after the application of the interventions. The results
show that there is a correlation between BPN and the intention to be physically active, so
hypothesis 3 is accepted. Finally, it is observed that there are significant differences in the
relatedness variable according to the gender of the students (boys > girls), so hypothesis 4
is partially accepted, since no significant differences are obtained according to gender for
the rest of the variables.

Participants achieve higher BPN satisfaction and intention to exercise with the two
models. These results are consistent with some studies showing that the application of
an MH-based program produces improvements in BPN satisfaction (Gil-Arias et al., 2017,
2021; Melguizo-Ibanez et al., 2025; Uria-Valle & Gil-Arias, 2022); the GCM also favors BPN
(Gaspar et al., 2021; Gargallo-Garcia et al., 2024; Sierra-Diaz et al., 2019). However, the
literature indicates that these models do not consistently produce improvements across
all BPN dimensions. According to Menéndez-Santurio and Fernandez-Rio (2016), the
implementation of an HM, which incorporates the SEM, yields significant improvements
only in competence and relatedness, with no significant changes in autonomy. In con-
trast, Gil-Arias et al. (2018) reported that the HM contributes to improvements in both



Behav. Sci. 2025, 15, 1574

15 of 24

autonomy and competence. Other studies have observed positive effects only on compe-
tence satisfaction when implementing the SEM (Cuevas et al., 2015; Puente-Maxera et al.,
2018). Furthermore, the review conducted by Ortiz et al. (2023) indicates that the effects
of the GCM on psychosocial variables are inconsistent, highlighting the need for further
studies to evaluate these effects. Satisfaction of BPN leads to self-determined motivation,
which promotes greater physical exercise (Sicilia et al., 2014), which correlates with active
participation and engagement (Ntoumanis, 2001, 2005). According to the literature, the
satisfaction of BPN drives higher levels of intrinsic motivation (Perlman, 2011; Spittle
& Byrne, 2009). This increased motivation fosters self-determined participation (Ryan &
Deci, 2020; Perlman, 2011). In this sense, the work of Wallhead et al. (2010) attests to
improvements in the motivation of students thanks to the application of the SEM, an aspect
that has an impact on greater participation (Wallhead et al., 2014; Perlman, 2011). The
implementation of appropriate methodologies positively influences students” motivation,
increasing the probability of engaging in physical activity (A. Chen & Ennis, 2004).

Likewise, the two models produce improvements in the intention to exercise variable.
In this line, the continued use of the SEM causes positive effects on the intentionality of
doing physical exercise (Ojeda-Pérez et al., 2016), with this intentionality being a predictor
of actual physical activity (Wallhead et al., 2010, 2014). On the other hand, the study by
Morales-Belando et al. (2018) determines that the use of the GCM leads to improvements in
sports adherence. These findings contrast with the data reported by Morales-Belando and
Arias-Estero (2017), in which the implementation of the GCM did not lead to improvements
in the intention to engage in physical activity. In addition, the application of the hybrid
model between the GCM and SEM increased the intention to be physically active in both
boys and girls (Lopez-Lemus et al., 2023). We must consider that the heterogeneity of the
student body within the PE groups results in the satisfaction of the BPN and the intention
not being observed in the same way for all students (Garcia-Ceberino et al., 2023). The
role of the teacher is fundamental to achieving satisfaction of BPN (Fierro-Suero et al.,
2020), and the teacher’s orientation conditions the environment, classroom climate, and
motivation. Also, the pedagogical model is a key element; the scientific community shows
that technical models based on reproduction versus active models provide lower levels of
motivation (Contreras et al., 2001). Therefore, active methodologies should be applied to
favor BPN and intention to do physical exercise, which are linked to motivation.

Better scores are obtained from the HM in autonomy compared to the GCM. The char-
acteristics of the SEM favor autonomy (Siedentop et al., 2020; Garcia-Lopez & Calderon,
2021), due to the implementation of phases in which students work autonomously and
there is the inclusion of roles, functions, and responsibilities (Siedentop et al., 2020). These
characteristics largely justify the better scores obtained by the HM in autonomy compared
to the GCM, since the GCM is supported by teacher-directed tasks, while the HM proposes
teacher-directed tasks, tasks with shared direction between teacher and students, as well as
autonomous tasks. Given that autonomy is a transversal element of the educational stan-
dards in Primary Education, we should prioritize methodologies that enhance autonomy,
such as the SEM or the HM, over other pedagogical models.

When a new pedagogical model is applied, both students and teachers require a
period of pedagogical transition to adapt to the demands of the new model, influencing
student motivation (Hastie & Wallhead, 2016); this circumstance is magnified by the limited
time provided by an isolated program to generate this adaptation. The findings of this
study reflect this need for pedagogical transition, which justifies the fact that significant
differences are only observed in the autonomy variable. In this regard, Arias-Estero et al.
(2020) emphasize that changes in perceived competence and the intention to engage in
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physical activity emerge from session 8 onward, highlighting the importance of providing
sufficient time for these psychological variables to change.

It is important to highlight that the three dimensions of basic psychological needs
(BPN) interact in a reciprocal manner. Satisfaction in one dimension tends to support
and enhance the satisfaction of the other two (Deci & Ryan, 2000; Ryan & Deci, 2020;
Vansteenkiste et al., 2020). Some studies have also examined the correlation between
the three dimensions of BPN (Lamoneda & Huertas-Delgado, 2019; Quijosaca-Cajilema
& Heredia-Ledn, 2023). When individuals make decisions and act in accordance with
their own interests (autonomy), they are more likely to engage in skill development,
which strengthens their sense of competence, because the action feels self-endorsed and
meaningful. Feeling accepted and connected with others (relatedness) facilitates a sense of
autonomy, as it creates a safe context in which autonomy can be exercised. When someone
feels competent, it becomes easier to interact positively with others. Supportive experiences
of relatedness also create opportunities for learning and success, thereby further reinforcing
the sense of competence (Deci & Ryan, 2000; Ryan & Deci, 2020; Vansteenkiste et al., 2020).

The satisfaction of BPN can be sustained over time; however, it is neither automatic
nor permanent, as it requires continuous supportive contexts and a stable internalization of
values and psychological resources. In the absence of such conditions, BPN satisfaction
tends to fluctuate over time (Schonfeld & Mesurado, 2024). Few studies have examined BPN
satisfaction over extended periods. Therefore, there is a clear need to develop longitudinal
research to assess the stability and evolution of the observed effects over time. Long-term
follow-ups would make it possible to identify sustained change patterns in the satisfaction
of basic psychological needs and in intention to engage in physical exercise, as well as to
explore the personal and contextual factors that facilitate or hinder the consolidation of
these effects. In this way, the findings could substantially contribute to generating evidence
on broader, more durable, and generalizable applications of intervention programs.

The satisfaction of BPN is shaped by both pedagogical approaches and cultural context.
In Spain, active methodologies coexist with traditional approaches, resulting in limited
autonomy and competence tied to assessment (Ferndndez-Espinola et al., 2021; Martinez-
Rubio et al., 2020), whereas Nordic countries, Finland, the Netherlands, Canada, and
Australia promote broader autonomy and competence (including problem-solving, creativ-
ity, and teamwork). In the United Kingdom (UK) and the United States (US), project-based
learning combines achievement with skill development, while Asian countries emphasize
self-discipline, goal attainment, and group cohesion (B. Chen et al., 2015; Church et al.,
2012). Relatedness also varies; Spain emphasizes close peer and teacher—student rela-
tionships (Ferndndez-Espinola et al., 2021; Martinez-Rubio et al., 2020), Nordic countries
foster a positive emotional climate and strong social support among students, the UK and
US favor peer networks with formal teacher interactions, and Asian countries emphasize
group cohesion over individual ties (B. Chen et al., 2015; Church et al., 2012). Therefore, the
need for pedagogical approaches that are contextually sensitive and culturally adapted is
highlighted.

The results support the suggestion that the satisfaction of BPN is positively related
to students’ intention to be physically active, as noted by Cuevas-Campos et al. (2020).
This intentionality of students to be physically active is considered a predictor of actual
physical activity (Wallhead et al., 2010, 2014). Satisfaction of BPN drives students to be more
intrinsically motivated (Perlman, 2011; Spittle & Byrne, 2009), developing a positive attitude
that influences intention (Ajzen, 1985), being a predictor of behavior (Papaioannou, 2000).
This leads to the development of physical exercise habits (Sicilia et al., 2014). Therefore,
increased motivation derived from improved BPN has an impact on increased participation
in physical activity (Wallhead et al., 2014; Ferndndez-Espinola et al., 2021). The study



Behav. Sci. 2025, 15, 1574

17 of 24

conducted by Dyson et al. (2004) demonstrates that SEM and GCM increase students’
satisfaction of BPN and participation, substantially contributing to the achievement of
social, physical, and cognitive learning outcomes. The positive relation between BPN and
intention to be physically active found in this study indicates the relevance of satisfaction
of BPN in improving students’ participation in sport activities both inside and outside
the school context (Wallhead et al., 2014; Fernandez-Espinola et al., 2021). Appropriate
regulation of students’ basic psychological needs by teachers provides educational and
social benefits, as it increases the likelihood of engaging in physical activity both within
and beyond the school context (Garcia-Ceberino et al., 2023). This perspective is further
supported by the Trans-Contextual Model of Motivation, which has been empirically
validated in the Spanish context (Gonzélez-Cutre et al., 2014) as well as in international
settings (Hagger et al., 2005). However, the study does not analyze motivational regulations
(intrinsic, extrinsic, etc.) or proximal regulators of the intention to engage in physical activity
(attitude, behavioral control, etc.), so that to determine the consequences that the satisfaction
of BPN generates in behaviors, we rely on the knowledge of the specialized literature. In
addition, there are other aspects of great influence in the promotion of physical activity,
such as the characteristics, beliefs, and involvement of families (Ferndndez-Espinola et al.,
2022), that should be considered when assessing adherence to physical exercise.

The results indicate improvements in all the variables studied (autonomy, competence,
relatedness, and intention to do physical exercise) with respect to gender. Significant
differences are only shown in the relatedness variable between the genders of the students
(boys > girls). The characteristics of alternative, novel, unfamiliar, playful and mixed sports
(Calle et al., 2020; Martos-Garcia et al., 2020) favor equal access and participation, which
explains why there are no significant differences in the rest of the variables—autonomy;,
competence and intention between genders—as they are sports modalities that favor
coeducation through appropriate equal treatment (Martos-Garcia et al., 2020), where the
role of the teacher is fundamental (Flintoff & Scraton, 2006). These data are contrasted with
the results of other research on invasion sports, which show greater satisfaction of BPN and
adherence to exercise in boys (Fernandez-Espinola et al., 2021). In this sense, a tendency
towards unequal and stereotyped participation has been observed within invasive sports
(Gutiérrez & Garcia-Lopez, 2012). However, alternative sports are based on more egalitarian
and coeducational pillars, which can favor equitable participation. On the other hand, the
study by Ferndndez-Hernandez et al. (2021) establishes that there are no differences in
the satisfaction of BPN and the intention to be physically active as a function of gender
for Primary Education students. In summary, “Rosquilla” is a suitable practice to reduce
gender differences in the satisfaction of BPN and the intention to be physically active. In
our case, it produces differences only in the type of relatedness established between the
participants. This difference can lead to decreased self-esteem and motivation in girls,
which may negatively impact participation, athletic performance, and engagement, thereby
exacerbating gender inequalities. Therefore, it is necessary to adjust interventions through
various inclusion strategies to promote equality in girls’ sense of relatedness.

5. Conclusions

The results indicate that interventions employing the HM and GCM for learning an
alternative sport such as “Rosquilla”, which involve the use of specific teaching techniques,
styles, and strategies characteristic of each model, enhance the satisfaction of BPN. This
satisfaction is essential for fostering students’ motivation, which can, in turn, lead to
increased participation and a greater intention to engage in physical exercise. Therefore, the
methodological approaches adopted and the teacher’s role are fundamental in promoting
BPN satisfaction. Teachers should design strategies that effectively address students’
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psychological needs through the appropriate use of pedagogical models, while adapting
them to contextual and cultural factors.

The HM offers students greater autonomy, which is crucial for empowering self-
regulation and decision-making within sports practice. This autonomy, in turn, reinforces
competence, relatedness, and the intention to engage in physical activity, due to their
mutual interrelation. Hence, the HM appears to be particularly suitable for school settings.
Additionally, when implementing a new pedagogical model, it is important to consider the
existence of a pedagogical transition period to facilitate adaptation to new instructional
demands.

The heterogeneity of physical education classes is a relevant factor that must be
considered when designing and implementing sports instruction. The characteristics
of alternative sports, together with the proposed methodological approaches, HM and
GCM, foster a more equitable learning environment that enhances the satisfaction of
BPN and the intention to engage in physical exercise similarly across genders. Teachers
should intentionally manage BPN within their instructional programs to promote physical,
social, and health benefits by encouraging physical activity both inside and outside the
school context.

5.1. Practical Applications

This study provides relevant insights supporting the role of the Physical Education
teacher. The application of both pedagogical models, HM and GCM, may yield benefits in
BPN Satisfaction and in students’ intention to engage in physical exercise. Therefore, teach-
ers should understand and incorporate these psychological variables when designing their
programs to promote student motivation and self-determined participation. Furthermore,
the results demonstrate that the HM promotes a higher level of autonomy compared to the
GCM, suggesting that the application of the HM may be appropriate within school contexts.

Teachers can adapt HM and GCM to different contexts by adjusting strategies to the
characteristics of the group, available resources, and the needs of the athletes, considering
age, experience, interests, and contextual factors such as space, equipment, and culture. To
this end, it is essential to understand each model, design and manage progressive tasks,
provide continuous feedback, and adapt activities to foster autonomy, competence, and
relatedness in an equitable manner.

The implementation of new pedagogical models, such as HM or GCM, involves a
transition period during which participants and teachers adapt to new strategies and
structures; to facilitate this process and optimize its effects, it is recommended to grad-
ually introduce the model’s elements through progressive training, provide continuous
support via feedback and guidance, adapt the model to the group’s characteristics, manage
tasks appropriately, and continuously evaluate autonomy, competence, and relatedness.
These actions help reduce resistance to change, promote the internalization of the model’s
principles, and ensure the sustainability of improvements in BPN.

The positive relationship observed between BPN and the intention to engage in physi-
cal exercise highlights the need to satisfy basic psychological needs to enhance students’
autonomous participation. It is essential to adjust inclusion interventions to ensure equality
in girls’ relatedness. Key strategies include fostering girls” integration through collaborative
activities, recognizing their contributions and achievements, promoting leadership roles,
assessing the school climate, and identifying gaps in the sense of belonging to implement
corrective actions. Future research should explore contextual factors (age, culture, class-
room climate, interests) that better explain gender differences in relatedness, as well as
the implementation of measures or adjustments in interventions to ensure equality in
relatedness for both genders.
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5.2. Limitations

The reduced sample size represents one of the main limitations of this study, as it
restricts the generalizability of the findings to other educational contexts or populations.
A limited number of participants may increase sampling error and reduce the statistical
power of the analyses, making it more difficult to detect significant effects and identify
consistent patterns among variables. Likewise, the representativeness of the sample may
be compromised, since participants belong to a specific educational and sociocultural
environment.

Within the educational domain, each intervention and group is inevitably influenced
by the characteristics of its context, creating unique and hardly replicable conditions. In this
regard, it was considered necessary to respect the natural configuration of groups within
the Spanish educational system, which are organized by the educational administration
according to pedagogical and equity criteria to ensure an ecologically valid context. Nev-
ertheless, this natural composition may have affected the study’s results. Therefore, it is
essential to acknowledge that several factors, such as the type of sport, educational stage,
individual student characteristics, the teacher’s role, institutional context, and sociocultural
background, may significantly influence the results and contribute to variability in students’
responses.

Regarding contextual factors, it should be noted that each school and class group
operates under its own institutional culture, available resources, teaching style, and class-
room climate. These conditions directly affect the implementation and effectiveness of
educational interventions, generating scenarios that are difficult to reproduce in other
settings. In addition, uncontrolled variables such as students’ prior experiences or their
familiarity with physical practice and pedagogical models may also have influenced the
results obtained.

Another relevant limitation concerns the duration of the interventions (two months
each), which may have reduced the impact of the programs. This aspect highlights the need
to design longer intervention periods that allow for a progressive and stable adaptation to
new educational demands. Given that the satisfaction of BPN is part of deep psychological
processes, it is likely that changes in these dimensions require longer interventions to be-
come consolidated and sustained over time. Evidence suggests that improvements in BPN
satisfaction are not necessarily maintained in the long term. This consideration reinforces
the need to conduct longitudinal research to examine the stability and evolution of BPN
over time, as well as the personal and contextual factors that support their maintenance.

Therefore, future research should adopt extended longitudinal designs and larger,
more heterogeneous samples to assess changes more accurately in psychological variables
and their sustainability over time, thus enhancing the generalizability of the findings. It
would also be advisable to include other relevant variables, such as motivational regulation
styles (intrinsic, extrinsic) or proximal regulators of the intention to engage in physical
activity (e.g., attitude, perceived behavioral control), to deepen understanding of the
behavioral implications derived from BPN satisfaction. Finally, a more detailed analysis of
contextual variables, such as school environment conditions, classroom climate, teacher and
student characteristics, material resources, and sociocultural factors, should be conducted
to better understand how these elements influence BPN satisfaction and the intention to
participate in physical activity.
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