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Introduction: Considering the theory of self-determination and its relationship with human motivation and the play-based approach (PBA), a training program is implemented in young middle and long-distance running athletes with play activities (simple tasks with rules in a ludic mood). The objectives were (1) to analyze the effects of a PBA on the autonomy support interpersonal teaching style (ASITS) perceived by athletes, the psychological variables of satisfaction of basic psychological needs, motivation, enjoyment and intention to continue practicing athletics and depending on sex, and (2) know the athletes' perception of this methodology after the intervention.

Method: Quasi- experimental design with a sample of 50 athletes (27 women and 23 men) with 17.22 average of age and federated at the regional level.

Instruments: Autonomy Support Scale (ASS), Psychological Need Satisfaction in Exercise Scale (PNSE), Behavior Regulation in Sports Questionnaire (BRSQ), Measure of Intention to be Physically Active (MIPA) and Intrinsic Satisfaction in Sports Questionnaire (ISSQ).

Results: Significant changes were identified in favor of the experimental group compared to the control group in ASITS and autonomous motivation. Over time, only the experimental group showed positive changes in the ASITS variable, self-determination index, autonomous motivation, and intention to continue practicing athletics. The women in the experimental group presented higher values in the self-determination index, autonomous motivation and intention to continue practicing athletics, while the women in the control group only in the ASITS variable in the pre-test. The young people who practiced playing during the warm-up reported high levels of fun and motivation, and interest in the activity, as well as concern about being prepared for the main part of the session.

Discussion: It is suggested to athletic trainers to use a PBA in athletics groups at a regional level to promote an ASITS and its positive consequences at both a psychosocial and cognitive level, although new studies are required, and of longer duration to be able to contrast these findings and their effects on athletic performance.
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1 Introduction

From an anthropological perspective, play has occupied a predominant place in all human communities, from indigenous peoples to the present. In this sense, playing is considered an element of the culture of all civilizations and an educational activity for people of different ages (Blanchard and Cheska, 1986; Coakley, 2021).

In this way, there is a tacit agreement that relates play to learning in infants (Pyle and Danniels, 2017; Kerlinger and Howard, 2022). However, new educational trends call for the development of research that evaluates the effectiveness of play in the learning of schoolchildren and other population groups (Danniels and Pyle, 2018; Bubikova-Moan et al., 2019). In this sense, the use of play as a means of learning has been incorporated into teacher training processes with the purpose of making its application efficient in the classroom (Díaz-Varela and Wright, 2019; Ntshangas and Venketsamy, 2022).

With respect to the teaching of modern sports, since its appearance in the 18th century it is evident to recognize an evolution throughout the last half of the 20th century and throughout the 21st century, from teaching models based on sports technique to alternative models that offer other roles to teachers, coaches and/or athletes. However, in this wide range of pedagogical models, play and games (henceforth, “game” will refer to games that work on improving tactics) have always had a place, of greater or lesser relevance, in accordance with the learning theories and the pedagogical models that support the theories (Hoyos, 2024; Mitchell et al., 2020; Ribas et al., 2023; Böke and Aygün, 2024).

In the path of cognitive development through games, the systematic review carried out by Gabbett et al. (2009) showed that the use of games for team sports causes improvements in the cognitive skills of youth athletes related to decision-making and the execution of skills autonomously, compared to other models that use repetitive technical instruction.

In more recent studies, the meta-analysis by Böke and Aygün (2024) revealed that the use of game-based models in school sports produced notable improvements in multidimensional domains such as critical thinking, motivation and skill expertise, especially in the context of dynamic and unpredictable game situations. Recent studies reveal the virtues of using this approach in sports initiation processes. The results of the study by Atiq et al. (2017), with beginner soccer players between 8 and 12 years old, found significant improvements in basic techniques with the use of play.

In summary, in recent decades there has been a consensus statement that unifies the different initiatives that use games for educational purposes in sport, under the name game-based approach to refer to the initiatives that use sports games as a strategy to form reflective, creative, intelligent and skilled children and young people. This approach promotes the development of metacognitive processes in athletes (Gambles and Gutierrez, 2023).

It is important to note that in general, the game-based approach has been used mainly in team sports, as shown in the literature review by Kinnerk et al. (2018) and in the study by O'Connor et al. (2020). The characteristics of the model have greater affinity with the nature of team sports.

However, initiatives in individual sports such as athletics have started to appear. Although initially called a game-based approach, they are closer to play activities (simple tasks with rules in a ludic mood) than games with a decision-making intention, because they have little or nothing to do with tactical content, being a more accurate term play-based approach (PBA). For example, the study by Peraza et al. (2018) demonstrates that the incorporation of play produces a positive impact to “achieve harmony in the development of technical skills, development of physical abilities and logical skills” in athletics athletes (p. 296). Along the same lines, the study by Triansyah et al. (2019) found that, from the perception of adolescents of an athletics club, the activities implemented optimized the learning of their running techniques.

Regarding research with child and youth athletes who implement the guide for mini-athletics proposed by the IAAF, the study by Blatsis et al. (2016) identified that the approach produced improvements in the level of motivation of the athletes, such as was evidenced through a questionnaire that evaluated self-determination and identity, finding an improvement in the performance of preadolescents in field and track events.

Research has made progress in establishing relationships between the use of these models and the psychological development of athletes. With this purpose, the systematic review of 17 studies carried out by Pérez-González et al. (2019), related to the use of models based on autonomy support by physical education teachers, found that these interventions have positive effects on motivation of students and in the satisfaction of basic psychological needs, being consistent with the study by Valero-Valenzuela et al. (2021), which found that the satisfaction of basic psychological needs is a positive predictor of self-determined motivation and physical self-concept of students of physical education.

The satisfaction of psychological needs and motivation have also been studied in relation to the level of future expectations and the levels of personal and social responsibility in physical education students by Manzano-Sánchez et al. (2019), finding that students with high future expectations have more autonomous motivation and greater satisfaction of their basic psychological needs, positively affecting the school climate.

In athletics, Manzano-Sánchez et al. (2020) studied the motivation of amateur runners in Spain regarding training patterns and sex, determining that men have greater task-oriented motivation, while in female athletes this motivation is greater in ego and sports performance. Starting from the theoretical foundations that argue the virtues of the use of the play in teaching and training processes in individual sports, it is necessary to understand how coaches use a PBA for the development of athletes, especially in individual sports such as athletics. Moreover, in the specific context of Ecuador, It was considered very important to evaluate the intention to be physically active in this age range because the practice of sports is generally interrupted with the beginning of higher education, since in Ecuador many students do not have access to a public university and have to work to pay for their studies (Heredia-León et al., 2023).

Based on this background, it is justified to carry out this quasi-experimental study in the sports field, which has the objective to analyze the effects of the implementation of a PBA in young athletes at the regional level on different psychological variables following the self-determination theory and the possible differences depending on sex, as well as knowing the perceptions that these athletes have about the use of the PBA and its usefulness for their preparation in the athletics events they practice. As a hypothesis, it is proposed that boys and girls who were taught through the PBA would report: (a) better results in the satisfaction of the different psychological variables and (b) better athletes' perceptions of the PBA in the preparation in the athletics events.



2 Materials and methods


2.1 Design

Experimental design (Thyer, 2012) of repeated measures was carried out with two intervention groups, one called the control group and the other experimental group.



2.2 Participants

In the present study, the sample was initially composed of 60 Ecuadorian athletes federated in athletics, specialized in medium distance and long distance at a regional level, belonging to the provincial sports federation of Azuay and the provincial sports federation of Cañar. After applying the exclusion criteria, the sample had 50 athletes (23 men and 27 women); with ages between 13 and 23 years (M = 17.22, SD = 3.40). The control group (n = 9) was made up of five men and four women (M = 18.55, SD = 2.45), while the experimental group (n = 41) was distributed in 18 men and 23 women (M = 16.93, SD = 3.46). The exclusion criteria for the final selection of the sample were not having attended 80% of the training sessions carried out and also not having completely responded to all the questionnaires implemented before and after the intervention. Questionnaires that were not answered in their entirety were eliminated. The type of sampling carried out was non-probabilistic, the athletes and coaches of the federations were intentionally selected for accessibility and convenience; and due to logistical constraints related to the distance of the federations and accessibility for both coaches and athletes, a random sampling method was impossible to employ. All participants were middle class.

In addition, a total of 3 athletics coaches belonging to the two provincial federations were part of the sample. The coach of the control group had a degree in Physical Activity and Sports Pedagogy and had 10 years of experience teaching athletics. The second coach, who taught part of the experimental group, was a sports training specialist, with 15 years of experience. The third coach who taught sessions to the rest of the experimental group had training in Educational Sciences with a mention in Physical Culture, with 20 years of experience teaching athletics.



2.3 Instruments
 
2.3.1 Support for autonomy

Autonomy support was assessed using the Autonomy Support Scale (ASS) of Moreno-Murcia et al. (2020). It uses 11 items in which participants respond concerning the interpersonal style of the trainer in the practices aimed at supporting autonomy (eg, “Offers different ways of performing a certain task”). The previous statement used was: “In my training, my coach…”. It consists of a Likert-type scale with five response options, from (1) Certainly not to (5) Certainly yes. The internal consistency coefficients showed a Cronbach's alpha value = 0.81 and 0.82 for the pre-test and post-test respectively.



2.3.2 Basic psychological needs satisfaction

Psychological Need Satisfaction in Exercise Scale (PNSE) by Wilson et al. (2006) was used, validated in the Spanish context by Moreno-Murcia et al. (2011). The PNSE uses 18 items, six to assess each of the needs: competence (eg, “I have confidence to do the most challenging exercises”), autonomy (eg, “I believe I can make decisions regarding my exercise program”) and relationship with others (eg, “I feel a camaraderie with my classmates because we exercise for the same reason”). The previous statement was “In my training…” and the answers were collected on a Likert-type scale, whose score range ranges from 1 (False) to 6 (True). Internal consistency revealed an α value for competence of 0.84 and 0.81 in pre-test and post-test, for autonomy of 0.68 and 0.71, and for relationship with others of 0.68 and 0.70. In addition, the index of psychological mediators (IPM) was developed by calculating the average of the three factors in a single dimension.



2.3.3 Autonomous motivation

The factors that make up autonomous motivation from the Behavior Regulation in Sports Questionnaire (BRSQ) by Lonsdale et al. (2008), were used validated in Spanish by Moreno-Murcia et al. (2011). Six factors of four items each were used that measure general intrinsic motivation (eg, “Because I find it pleasant”), intrinsic motivation about knowledge (eg, “Because I enjoy learning new techniques”), intrinsic stimulation motivation (eg, “Because of the pleasure it gives me when I am totally dedicated to this sport”), intrinsic achievement motivation (eg, “Because it gives me satisfaction when I strive to achieve my goals”), integrated regulation (eg, “Because practicing this sport is part of who I am”), the identified regulation (eg, “Because it is a very good way to learn things that can be very useful in my daily life”). The previous statement was: “I participate in this sport…”. A seven-point Likert-type scale was used ranging from 1 (Very false) to 7 (Very true).

To analyze the data, following Williams et al. (1996) the four dimensions of intrinsic motivation, integrated regulation and identified regulation were unified into a single dimension called autonomous motivation. The reliability of the variables for the Ecuadorian athletes was α = 0.81 and 0.80 for the intrinsic motivation of knowledge; α = 0.79 and 0.70 for intrinsic stimulation motivation; α = 0.78 and 0.64 for intrinsic achievement motivation; α = 0.78 and 0.66 for the identified regulation; for the unified factor autonomous motivation it was α = 0.92 and 0.75.



2.3.4 Future intention to be physically active

The questionnaire called “Measurement of intention to be physically active” (MIPA) by Hein et al. (2004) and validated in the Spanish context (Moreno et al., 2007) was used. This questionnaire is made up of five items (eg, “After I finish high school, I would like to stay physically active”). The previous statement was: “Regarding your intention to practice some physical-sports activity…”. The responses were closed with a Likert-type scale: totally disagree (1) to totally agree (5). The reliability value was α = 0.68 and 0.70, in the pre-test and post-test respectively.



2.3.5 Sports satisfaction

Intrinsic satisfaction in sport: the Intrinsic Satisfaction in Sport Questionnaire (ISSQ) by Duda and Nicholls (1992) was used in its Spanish version (Balaguer et al., 1997). The questionnaire consists of eight items divided into two scales that measure Fun (five items) and Boredom (three items). The previous statement was: “Indicate your degree of disagreement or agreement with the following statements, referring to your athletic training…”. An example of a satisfying/fun item was (eg, “I usually find athletics interesting”) and a boring item was (eg, “When I practice athletics, I usually get bored”). The responses were collected on a 5-point Likert-type scale: ranging from strongly disagree (1) to strongly agree (5). The internal consistency analysis was for fun α = 0.69 in both the pre-test and the post-test.



2.3.6 Interviews

The research objectives were taken as a starting point for the collection information. The lead researcher drafted a first version of the questions, which were then reviewed by the other authors of the study for clarity and accuracy. In addition, two colleagues who were experts in the field of qualitative studies were asked to review the questions to ensure they were clear, relevant, and aligned with the interview objectives.

Two semi-structured group interviews were carried out (Aguirre, 1995; Taylor and Bogdan, 1992), one with each federation with questions directed to the athletes in the experimental group with an approximate duration of 5 min. The athletes were chosen at random, a boy and a girl, and they were also asked to voluntarily choose another boy and another girl to participate together in the group interview, to gather opinions on the PBA and find out how it affects the different psychosocial variables of the study. The questions dealt with the general impression that this methodology caused in them with the question: What did you think of the new training methodology?, the aspects that most attracted you to your practice, what did you like the most?, and finally if this new approach could provoke greater adherence to the practice of athletics with the question: Does using this methodology motivate you to continue practicing this sporting discipline? The interviews were carried out at the end of the last training in a place away from the rest of the group. An adequate amount of time was allowed for the athletes to be fully rested, and the assessment was conducted in an outdoor environment, comfortable for the athletes and free of interruptions.




2.4 Procedure

This research had the approval of the Ethics Committee of the University of Murcia (3023/2020). Next, permission was requested from the Provincial Sports Federations of Azuay and Cañar—Ecuador. Contact was established with the managers and coaches responsible for the participating federations to inform them of the objectives and request their collaboration. The underage athletes were asked for written authorization from their parents, guardians or legal representatives. Once the relevant informed consent was obtained so that the athletes could participate in the study, they were informed how to complete the questionnaires and resolve any doubts that may arise during the process. The instruments were applied in person in the pre- and post-test of the experimental and control groups, by one of the researchers to explain the objective of the study, the questionnaires were administered at the beginning of the training, the anonymity of the responses was reported. The questionnaire administration time was ~15 min.



2.5 Intervention program

In the experimental group, an intervention program was executed during the specific part of the warm-up based on play activities related to some of the athletics disciplines, with a duration of 8 weeks where the athletes developed activities as described in Table 1 (twice a week). In all sessions of both the experimental group and the control group, a general warm-up consisting of joint mobility activities, a jog of 5–10 min in total and stretching exercises was carried out (Figure 1). Later, for the experimental group, within the specific warm-up, play activities were carried out mainly linked to the races (Table 1; Figure 1) of 20–25 min, once the warm-up activities were completed, the athletes carried out the main part before calming down with their usual training according to the planning of each coach (Table 1; Figure 1).


TABLE 1 Description of the sessions implemented in the experimental and control groups.
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FIGURE 1
 Main differences between Play Based Approach and Traditional Approach in this study.


The coaches of the experimental group received an initial training of 6 h (three times in a week, each day 2 h) in the PBA. The course covered content linked to the use of played activities as a means of learning, how to adapt playing to teach athletic disciplines, including keys for teaching them and examples for putting them into practice.

Meanwhile, in the control group, the instructors did not receive any specific training and continued to carry out the usual warm-up of their sports federation aimed at getting ready for the main part of their daily planning (Table 1). The specific warm-up consisted of individual, repetitive and isolated running exercises to improve running technique with the purpose of avoiding possible injuries that may occur during training such as low, medium or high skipping (Table 1; Figure 1).

For the general warm-up, the main part of the session and cool down were common to both groups. Specifically, the main part of the session consisted of series and repetitions of lactic power, lactic capacity and aerobic endurance work depending on the moment of preparation in which the athletes were (Table 1; Figure 1) and the return to calm that included a 5-min passive jog, deep breathing exercises and static stretching exercises with the purpose of helping the body recover for the next session (10–15′ in total). The total time spent in each session was ~1 h and 30 min.

Psychosocial variables were measured before and after the application of the program to verify the effectiveness of the program on these variables. The intervention took place during the usual training hours of the participating provincial federations.



2.6 Implementation fidelity

Following Hastie and Casey (Hastie and Casey, 2014), research should provide detailed validation of the intervention program based on models or strategies. A self-questionnaire based on the features of each approach detailed in Table 1, was developed to assess the coaches performance in the implementation of the sessions. The replies from control and experimental group coaches were reviewed by two expert judges. In addition, a checklist was prepared by these two expert judges (two doctors in sports sciences and athletics trainers with more than 10 years of experience as athletics instructors) to identify what type of activities they carried out in the specific warm-up part of the different sessions, distinguishing between: (1) assimilation exercises focused on improving technique, (2) application exercises or focused on physical condition, (3) play activities linked to the technical gesture of the discipline, (4) play activities similar to the athletic discipline, (5) motivational type feedback, (6) technical type feedback. From the sessions filmed in both the CG and the EG, the items were evaluated every 5 min of recording, so that if the trainer did what was mentioned in the item, it was marked with a “1” and if he did not do it with a “0.” At the end of the session, the percentage of appearance of each item was calculated.

For the analysis of the sessions, an external observer (Graduate in Sports Sciences) who was not involved in the research, was trained by the researchers of this study to record the performance of the coaches in relation to the items described above. The training process had the following sequence (Wright and Craig, 2011): (1) explanation and clarification of the meaning of each of the items of the instrument, different types of example situations were given so that they could be clearly distinguished); (2) the external observer and one of the main researchers viewed two complete sessions where the PBA was applied; (3) sharing of observation results by observers for the unification of criteria; (4) intra-observer reliability of 80% guaranteed to begin the analysis of the sessions. Total agreement (TA) was calculated by total agreements (TA) divided by agreements (A) plus disagreements (D): (AT = TA/A + D) (García-López et al., 2012).



2.7 Data analysis

A reliability analysis was carried out on all the scales and then the Mahalanobis distance was used to detect and eliminate those outliers or those that did not follow a logical pattern in the set of variables. In addition, the values of asymmetry and kurtosis were analyzed, with < 2 and < 7 respectively being considered appropriate (Curran et al., 1996). After eliminating nine participants who did not meet these requirements, the Cronbach's alpha reliability analysis of the different scales was carried out again, finally counting on the total sample of 50 participants. The reliability coefficients revealed values above 0.70, a criterion considered acceptable for psychological domain scales (Nunnally, 1978). Few alpha coefficients fell in the range between 0.66 and 0.70, an acceptable value for authors such as Sturmey et al. (2005).

A MANOVA (2 × 2 × 2 repeated measures analysis), was carried out on the 10 variables obtained from the different questionnaires, where the intra-subject factor was called Time (with two levels: pre-test and post-test) and as the inter-subject factor Group was considered (with two levels: control and experimental). Additionally, the inter-subject factor sex (two levels: male and female) and age were added as covariates, since it was found that they could have a significant effect on the measured variables. An analysis of the residuals revealed non-compliance with the normality hypothesis of some variables, so it was decided to also carry out the analyzes using non-parametric tests. The results obtained with both procedures were very similar, so the results of the nonparametric tests were not included for brevity. The implementation fidelity was analyzed using the U Man–Whitney non-parametric test, due to none of the variables revealed compliance with the normality hypothesis (Shapiro–Wilks). The statistical package IBM SPSS 25.0 (New York: USA) was used for the analysis.

For the analysis of the interviews, one of the researchers led the procedure and a second one overviewed it. Before starting the analysis, the textual quotes by the monitors from the two blocks that included the nine questions were extracted literally, to then choose the most relevant ones and carry out a synthesis of them. One of these researchers began to read and re-read the interview transcripts. This initial familiarization step allowed the researchers to identify recurring patterns and relevant aspects in the responses. These quotes were included for analysis in the so-called “codes” or “substantiated” that were based on the common characteristics of the extracts (eg, positive points of the model) to determine which elements had the most recurrence when responding to the questions as carried out by other studies (Seale, 1999) following Seale's sequence (Thyer, 2012) for data collection. This researcher highlighted text segments that represented key aspects related to the participants' experiences. In the next phase, the search for themes began, grouping the codes into thematic categories that captured the shared experiences of the participants. The emerging themes were reviewed for internal coherence and refined to ensure that they faithfully reflected the perceptions of the athletes. Finally, these themes were defined and named in an interpretive and reflexive manner, seeking an authentic and meaningful representation of the qualitative data, and establishing clear connections with the quantitative results of the study.




3 Results


3.1 Strategies used by teachers

With the aim of finding out the degree of implementation of the different methodological strategies linked to the PBA in one group and another, these were evaluated based on the checklist prepared by experts. Table 2 presents the values extracted based on the group, obtaining significant differences in the items: the coach provides motivational information to increase the participation of young people and provides technical information (items 6 and 7; p < 0.005). In all cases, values were higher for the experimental group, except for item 2 (physical conditioning exercises are performed). Furthermore, considering the effect of size, this item obtains a very large effect (d > 0.8). The rest of the items with a very large effect are items 4 and 5, play activities similar to the athletic events are played and play activities not linked to the technical gesture or the event are played.


TABLE 2 Evaluation of implementation fidelity.
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3.2 Effects of the program on athletes

To assess the effects of the intervention program in each group, a repeated measures MANOVA was carried out at a multivariate level. The results show that there are only significant differences at the inter-subject level for the Group factor [Wilks' Lambda = 0.606, F(10, 36) = 2.336, p = 0.030] and for the Age factor [Wilks' Lambda = 0.533, F(10.36) = 3.156, p = 0.005].

Subsequently, the results were analyzed at the univariate level showing that at the inter-subject level, there are significant differences for the Group factor, for the satisfaction of the basic needs, for relationship (p = 0.007) and fun (p = 0.026), for the Age factor, for the satisfaction of the need, basic relationship (p = 0.004) IPM (p = 0.005) and autonomous motivation (p = 0.015). For the Group and Sex interaction, there are also significant differences in the interpersonal style variable of autonomy support (p = 0.020), autonomous motivation (p = 0.029) and intention to be physically active (p = 0.018).

Regarding the intra-subject level, there are significant differences for the Time factor for the variable intention to be physically active (p = 0.002), and in the Time and Group interaction at the level of interpersonal style of autonomy support (p = 0.025). In the interaction between Time and Age there are significant differences for the intention to be physically active (p = 0.003).

In the pairwise comparison, there are significant differences between groups for the variable's satisfaction of the basic need for relationship (p = 0.007) and fun (p = 0.026). Over time there are significant differences for the relationship variable (p = 0.041). For the Group and Sex interaction in the autonomy support variable (p = 0.003), for competence (p = 0.039), for relationships (p = 0.003), for autonomous motivation (p = 0.017), for IPM (p = 0.024), for the intention to be physically active (p = 0.005) and for fun (p = 0.031), in all these cases always for the male sex and with higher values for the experimental group.

Given that there are interactions between the time and group factors for many of the variables, it was considered convenient to analyze the differences between the control and experimental groups for the pre-test and post-test separately. In the pre-test there are no significant differences between the control and experimental groups except for the satisfaction of the basic need for relationship (p = 0.003) in favor of the experimental group, which indicates that the groups are homogeneous with respect to the variables of interest, except for the last one mentioned. However, there are significant differences in the post-test in favor of the EG, and at the level of autonomy support (p = 0.006) and autonomous motivation (p = 0.031; Table 3).


TABLE 3 Multivariate analysis.

[image: Table 3]

On the other hand, if we compare the variables between the pre-test and the post-test for each group, for the CG there are no significant differences over time. On the other hand, for the EG the scores increased significantly for the variable's autonomy support (p = 0.044), self-determination index (p = 0.005), autonomous motivation (p = 0.002) and for the intention to be physically active (p = 0.049; Table 3).

Regarding the differences at the sex level over time, significant differences are only found between men for the variable satisfaction of competence (p = 0.046), relationship (p = 0.032), IPM (p = 0.045) and intention to be physically active (p = 0.049). In the Group and Sex interaction, there are differences between sex for the control group in the interpersonal style variables of autonomy support (p = 0.039), and in the intention to be physically active (p = 0.030) with higher values in women. For the experimental group in the variables satisfaction of the psychological need for competition, with higher values in men (p = 0.006). For the Time and Sex interaction, in the pre-test there are significant differences for the interpersonal style of autonomy support (p = 0.032), and for the intention to be physically active (p = 0.049) with higher values for women. All these outcomes are represented in the Figure 2 with the means of each variable before and after the intervention and for control and experimental group.


[image: Figure 2]
FIGURE 2
 Pairwise comparisons between groups as a function of time. IPA, intention to be physically active; IPM, index of psychological mediators.


Regarding the significant differences at the sex level within each group, they are found within the control group in the pre-test for the interpersonal style of autonomy support (p = 0.006) and in the self-determination index (p = 0.044). and in the intention to be physically active (p = 0.007), with higher values for men. For its part, in the experimental group there are only significant differences in the variable satisfaction of the psychological need for competence both in the pre-test (p = 0.049) and in the post-test (p = 0.030) in favor of men.

Finally, in the analysis of the Group, Sex and Time interaction, it is not found that there are differences in the experimental group over time for the male sex. At the experimental group level for the female sex, there are significant differences for the self-determination index (p = 0.008), autonomous motivation (p = 0.004) and the intention to be physically active (p = 0.029) with higher values in the post-test. Regarding the control group over time for the male sex, no difference was found. And for the female sex in support for autonomy (p = 0.024), presenting higher values in the pre-test.

When this analysis focuses on analyzing the Group, Sex and Time interaction between groups, significant differences are found for the male sex in the pre-test for the interpersonal style variables of autonomy support (p = 0.034), competence (p = 0.040), relationship (p < 0.001), IPM (p = 0.010), intention to be physically active (p = 0.003) with higher values for the experimental group (Table 4). And for the male sex in the post-test in the interpersonal style variables of autonomy support (p = 0.014) and autonomous motivation (p = 0.044), the experimental group presenting higher values. At the female level, significant differences are found in the pre-test for the interpersonal style variable of autonomy support (p = 0.037) with higher values for the control group.


TABLE 4 Pre post-test differences according to sex and group.
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3.3 Interview results

Continuing with the analysis of the interviews, four themes (codes) were obtained with a total of 24 extracts (quotes). These excerpts were collected throughout the three questions regarding the coaches' knowledge of the PBA and the applicability of the PBA.

The results were classified into three groups depending on whether they were positive, neutral or negative aspects of the PBA. The group of positive aspects was made up of the codes called “fun and motivation.” The group of neutral aspects was made up of the codes “interest in the activity”. And finally, the group of negative aspects was made up of the code “play activities weaknesses.”

The two codes that stand out the most for their foundation belong to the group of so-called positive aspects, with the code “fun” made up of 10 extracts and with comments such as “When I carry out the activities of this methodology, I have a lot of fun” (athlete A, federation B). As for the “motivation” code, it refers to the perception that children have of the different play activities, being the third most mentioned code with six excerpts, with statements such as those of athlete C, Federation A who indicates “the coach is giving us motivation and for us it is important.”

The second group was made up of the code “interest in the activity,” linked to the importance of the play activities in the warm-up, this being the main objective of the coaches. This code was made up of five extracts, where, for example, participant D, federation A stated, “long distance relay play forms are important because they are activities to improve our physical capabilities.”

Finally, the third group was made up of a single code, called weaknesses of the play activities with three extracts related to the participants, as also clarified by interviewee C, Federation B, “we carry out activities different from those we know and I am worried if I will be ready for my training today.”

Analyzing the interviews with the athletes, it can be seen that the application of this methodology for the first time in their training has a positive effect and acceptance by the experimental group of athletes, since it is evident that they like it, it seems new to them and it motivates them to actively continue their sports preparation, in this way it is appreciated that they find it non-repetitive. Furthermore, there is an interest in the activities because they are concerned with improving their physical condition. Finally, they are concerned about being fit for the main part of the training.




4 Discussion

The present study had two main objectives. On the one hand, analyze the effects of the PBA on different psychological variables following the self-determination theory and the possible differences depending on sex. On the other hand, to discover the perceptions of athletes about the PBA and its usefulness in provincial sports federations in the athletics discipline.

Regarding the first objective of finding out the effects of the PBA on different psychological variables, the PBA participants presented an improvement in the interpersonal style of the coach of autonomy support and in autonomous motivation compared to the control group, which coincides with the study by Yupa-Pintado and Heredia-León (2021) in young athletes between 9 and 18 years old, where a PBA was also applied in athletics schools for 12 weeks with 2 weekly sessions. This study, in addition to showing an improvement in the three psychological needs satisfaction, also did so in self-determined motivation. These results partly coincide with those obtained in the present investigation, where the athletes participating in the PBA presented improvements in autonomous motivation, along with a higher rate of self-determination and intention to continue practicing athletics. Blatsis et al. (2016), in a study with more than 200 children between the ages of 11 and 12, implemented a program based on the PBA for 12 weeks, finding significant improvements in more self-determined motivation and the intention to continue practicing athletics against the conventional teaching group, as well as improvements in physical condition variables. These results coincide with those obtained in the present study, where autonomous motivation and the intention to continue practicing athletics were higher in the post-test for the group that followed the PBA, in addition to the interpersonal style of the coach and the self-determination index.

In line with the above, Valero-Valenzuela et al. (2009), in a descriptive study with around 250 young Spanish athletes, reported high and positive correlations between the interpersonal style of the coach who provided autonomy to his athletes and their intention to continue practicing athletics. Later Heredia-León et al. (2023), in a predictive study with young Ecuadorian athletes, confirmed the predictive capacity that the interpersonal style of autonomy support had on the satisfaction of basic psychological needs, which positively predicted autonomous motivation and, as a result, the intention to be physically active athletes, in line with the self-determination theory of Ryan and Deci (2000).

Other studies, within the educational field of primary education, such as the work of Peraza et al. (2018) was carried out with a sample of 5th grade students and 6th grades between 10 and 12 years of age, from two primary schools, focusing their attention on the teaching-learning process of athletics. They implemented a set of alternative activities to motivate the teaching of athletics from the earliest ages in a playful way, finding that after the application of the program, motivation increased significantly in the sample of athletes. Similarly, Navarro Patón et al. (2018), who used competitive play activities in athletics during a six-session teaching unit, also found significant improvements in intrinsic motivation and in the satisfaction of the basic psychological needs of competition and relationships with others.

Regarding fun, this work coincides with the results obtained by Navarro Patón et al. (2018), who used competitive athletics play forms for six sessions without obtaining significant improvements in enjoyment compared to the control group. On the other hand, this work presents discrepancies with the results of other studies such as that of Sánchez-Morales et al. (2016) or that of Valero-Valenzuela et al. (2012), who do report higher levels of fun, although in these cases, like the study by Navarro Patón et al. (2018), the PBA was applied in a primary and secondary school context.

It is worth noting that there were differences at the sex level. In the PBA group, male athletes obtained higher values compared to the conventional group in the interpersonal style variables of autonomy support and autonomous motivation. These results are in line with those found by Navarro Patón et al. (2018), who reported greater improvements in boys in the variables of intrinsic motivation, competition and enjoyment. These data may be due to the fact that the proposals were very focused on competition and therefore generated greater social pressure on women compared to men Goñi-Grandmontagne et al. (2004). Regarding the differences over time, the women in the control group presented a greater perception of the coach's interpersonal style of autonomy support in the pre-test, while the women in the experimental group showed higher values in the post-test in autonomous motivation, self-determination index and intention to continue practicing athletics. These findings could be related to different variables such as cultural or social aspects, as well as aspects related to training intensities or expectations, which might partially explain the higher values of autonomous motivation of women.

Addressing the second objective of this study, which was to find out the perceptions that athletes had about the use of the PBA. The results indicate that their vision is very good, like Yupa-Pintado and Heredia-León (2021) with athletes in an athletics school, where it is stated that the Ludotechnical Model, which uses played forms and facilitates a set of rules for them gradually to acquire the technique (Pizarro et al., 2024), caused positive results in training and good acceptance by athletes, and in turn the athletes perceived it as novel and fun in their training. In turn, Valero-Valenzuela et al. (2009) although within the school environment, indicate that students perceive the proposal as fun, but on the other hand, the teachers who apply it feel that learning is not achieved. Results that are in line with the findings in the present study, since it focused on the opinion of young people who are concerned about improving their fitness and are expecting to be trained. This could certainly be the case here since it is a sample of federated athletes, they are more demanding in terms of worrying about obtaining results, compared to the sample of schoolchildren.

The time dedicated to the implementation of the PBA only in the specific part of the warm-up was limited. The competitions scheduled during the weekends, the ages of the athletes and belonging to a specialization group made it difficult to achieve longer intervention times, although on the other hand, this type of implementation may be the most realistic for application in federations and athletics clubs that have athletes who are no longer in the sports initiation stage. The proximity of the National Championship of Ecuador prevented the intervention program from being prolonged, an aspect that would be interesting to consider in future studies. However, these data cannot be generalized, since the present study is subject to some limitations such as the sample, which is a non-probabilistic and non-representative sample. Moreover, the use of self-reported data could introduce biases or limit generalizability therefore, we must be very cautious, reproducing similar studies in other populations to be able to consider that it is a generalizable fact. Furthermore, the absence of randomization and lack of control for possible contaminating variables may have introduced biases that have influenced the results obtained. These limitations should be considered for future studies. Additionally, it is recommended to measure other variables linked to performance on the event they take and the effects of this type of approach on their results.



5 Conclusions

The study revealed that the PBA induced beneficial effects on the athletes' perception of the EAA, on autonomous motivation and on the intention to continue practicing athletics, especially in women over time. The perception of young people is an increase in fun, interest and motivation toward the activity, although at the same time also concern about the rest of the training session. In light of these findings, it is suggested that athletic trainers consider employing playful pedagogical strategies such as PBA in athletics training sessions, given their ability to foster a coach motivational style that supports athlete autonomy, and its potential positive effects on motivation and intention to continue their practice in the future. Moreover, integrating play-based approaches into various athletic disciplines, beyond regional-level training could yield relevant and specific information depending on the sport context.
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Raise your shoulders and move them
back and forth

Stretch your arms crosswise and make
circular movements back and forth
Flex and straighten the elbows

‘Wrist movements performing circles
and dorsal and palmar flexions
Rotating movements of the torso with
the hands on the waist from one side
to the other

Lateral inclinations of the trunk with
the opposite arm stretched above

the head

Arm raises and flexion behind

the head

Leg exercises raising and carrying
forwards and backwards, first one and
then the other

o Flexion and extension of the knees

e Squats

o Circular ankle rotation exercises
Continue moderate running 10 min
Stretching exercises 5 min

Common in both groups
Return to calm (10-15)

Main part of the
session (35-40)

4 sets of repetitions of 200,
300 and 400 m with a pause of
1 min between repetitions and
3 min between sets

Continuous running for

30 min with a heart rate
between 140 and 160 beats per
minute

5 repetitions of 800 m with a
3-min break

Continuous running for

40 min with a heart rate of
approximately 140 beats per
minute

One repetition of 1,000 m,
pause of 2 min, 15 repetitions
of 200 m with pause of 100 m
of active jogging

Continuous running for

30 min with a heart rate
between 140 and 160 beats per
minute

2 sets of repetitions of 600,
800 and 1000 m with a pause
of 4 min between sets and

2 min between repetitions

Continuous running for

40 min with a heart rate
between 140 and 160 beats per
minute

In all sessions the return to calm consisted of:

Slow jog 5 min

Deep breathing exercises

o Inhale deeply through your nose, hold your breath
for a few seconds, and then exhale slowly through
your mouth. Repeat this process several times
Static stretching exercises with the purpose of
helping the body recover for the next session,

for example:

Stretch for upper trapezius. Slowly pull your head
to the right with your hand and lower your left
shoulder, as if you wanted to extend your arm
toward the floor, at the same time. Hold the stretch
for the required time and then return to the
starting position slowly. Breathe fluidly, do not
hold your breath. Then switch sides

Standing oblique abdominal stretch arm overhead.
Slowly bend your body from your waist toward
your left side until you feel the stretch in your right
oblique muscles. Exhale during the movement.
Hold the stretch for the required time and then
return to the starting position progressively. Do it
with the other side. Can’t hold the air

Standing forearm stretch. Pull on the back of your
right hand to flex your wrist. Hold the stretch for
the required time and then return to the starting
position. Then change the arm

Shoulder stretch with arm in horizontal adduction.
Slowly pull your elbow toward your chest until you
feel the stretch in your deltoid. Hold the stretch for
the required time and then return to the starting
position. Then change the arm

Dorsal and lumbar vertebral stretch. Lie on your
back with your feet flat on the floor. Your knees
should be at 902. Place your hands on the floor
next to your hips. Slowly raise your legs followed
by your hips and trunk and try to reach the ground
with your feet. The head should end between the
legs. Hold the stretch for the required time and
then return to the starting position

Supine knee to chest stretch. Lie on your back with
your feet flat on the floor. Your knees should be at
902. Grab your right knee with your hands and
slowly pull it toward your chest. Keep your left leg
always extended. Hold the stretch for the required
time and then return to the starting position.

Then switch sides

Experimental group

Specific warm-up: Play-based
approach (20-25/)

Hurdle race

Itis divided into teams, a distance of ~40 m marked by
cones is indicated. In the first part, the 40-m flat race is
carried out and, on the return, once around the cone,
the second part is executed, which is the passage over
the fences, a total of 4 fences separated every 6 m. The
play activity begins at the teacher’s signal, first the flat
race is carried out and on the return the hurdle race, a
baton will be used that must be given to each
participant, the team that completes the shortest time
possible when all the athletes have run is the winner

Formula One

It is divided into teams, marking a route 80 m long,
starting with a role on a mat, then executing a 20-m
race, then performing zig-zag movements on a route
marked by flags (10 m), continuing a 20-m race,
perform a passage over 3 hurdles (10 m) and conclude
with a 20-m race. A baton will be used that must be
handed over to each participant. The team that
completes the shortest time possible when all the
athletes have run is the winner

Javelin throw for children

It is performed from a 5-m approach area, after a short
approach run, the participant throws the javelin toward
the throwing area from the boundary line. Each
participant has two attempts. Each throw is measured
at 902 (right angle) from the limit line and is recorded
at intervals of 25 cm (the largest number being taken
when the fall occurs between the lines). The best of each
team member’s two attempts counts toward the team’s
final score

Endurance race

Each team must run around a 150-m track, from a
given starting point. Each team member -tries to run
around the track as many times as possible in 8 min.
The starting order is for all teams at the same time
(whistle or shot, etc.)

Each team member receives a card or something
similar after completing a lap of the track. After 7min
the last minute is announced with another whistle or
gunshot. After 8 min, the end of the race is indicated
with a final signal

After finishing, all participants hand all the cards to the
assistant who counts them for the score. Only complete
turns are counted; those that are not complete are
ignored. The team with the greatest number of

cards wins

Round trip relay race

Distances are marked with cones (short 10 m, long 25 m
or long 50 m). The team members form a line behind
the starting point. Once the signal is issued, the first
‘member moves, goes around the cone, and returns to
hand the baton to the second participant and forms his
team’s line. The second player cannot move until the
first player receives the token and so on. The play
activities alternate between different distances (short,
medium or long). The team that finishes in the shortest
time by organizing the line in the way it was initially
formed wins

Speed race

The distance to be traveled is marked with cones, which
can be between 10, 20 or 30 m. The first members of
each team participate in groups. The exit will be
alternated, for example, high exit, sitting, lying on the
back, lying on the stomach, skipping in one’s own place,
etc. The participant who touches the cone is the one
who awards a point to his team, the team with the
greatest number of points wins

Rope jumping

The participant stands with feet parallel in the starting
position holding the jump rope behind his body with
both hands. When the command is given, the rope is
brought in front of the head and down in front of the
body and the participant jumps over it. The cyclic
process is repeated as many times as possible for 15
seconds with the purpose of reaching the greatest
number of jumps. Each child has two attempts. The
best result of each team member is considered for the
final team score

Javelin throw

The throw at the target is carried out with an approach
run of 5m. A rod is located about 2.5 m high; the target
area on the ground at a distance of 2.5 m from the rod.
The chosen object is thrown onto the rod. The
participant throws from a selected distance. Each
participant has three attempts to hit the target with the
thrown object. In each attempt, the participant can
choose to throw from any of the four lines: 5m, 6 m,

7 m, or 8 m away from the rod. The greater the distance,
the higher the score. Hitting the target area—or at least
on its edges—is considered a valid attempt. Points are
recorded for each success (throws from 5m = 2 points,
6m = 3 points, 7m = 4 points, 8 m = 5 points). If the
object is thrown on the rod but misses the target, it is
considered 1 point. Each participant has three attempts,
the sum of these is considered for the team’s total score

Control group

Specific warm-up:
Conventional
approach (20-25)

In all sessions the specific
warm-up  consisted  of:
Specific exercises:

o Walking with emphasis on
the base of the metatarsus
Short jumps on the base of|
the metatarsus

Low skipping

Medium skipping

Skipping high

Skipping with the right
leg (unilateral)

Skipping with the left
leg (unilateral)

Heels to glutes.

Russian steps or
Russian skipping

Pedaling with one leg
Pedaling with both legs
Continuous alternating
jumps  with maximum
stride width

Vertical jumps raising knees
and alternating legs

Three progressive runs or
accelerations of 60 m

oo o o .
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Cluster experimental Cluster control U Mann- Cohen's D
= N = Whitney
SD M SD P
1. Technique exercises are performed 316 32.70 263 22.59 0.871 0.17
2. Physical fitness exercises are performed 734 33.79 100 0.00 0.077 0.89
3. Play activities linked to the technical gesture of the 223 33.89 0.00 0.00 0251 075
event are played
4. Play activities similar to the athletic event are played 236 30.83 0.00 0.00 0.119 087
5. Play activities not linked to the technical gesture, or 148 211 0.00 0.00 0.177 0.80
the event are played
6. The coach provides motivational information (to 90.3 245 0.00 0.00 <0.001% 420
increase the participation of young people)
7. The coach provides technical information 532 35.1 833 20.40 0.006* 1.38

M, mean; SD, standard deviation; r, effect size.
*p < 0.005.
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