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This study investigated the association among physical activity and sport modality on fair play, 
moral decision-making, physical self-e�icacy, and self-esteem in young children. The sample 
consisted of 129 primary school children (59 females). The findings revealed that both physical 
activity and sex variables had a general impact on fair play, whereas sport modality did not 
display any significant association with the studied constructs. In terms of moral decision-making, 
sex emerged as a significant predictor, while physical activity and sport modality did not show 
any noticeable effect. Regarding self-esteem, no notable distinctions were found among the 
independent variables. However, sex, physical activity level, and sport modality were identified as 
significant predictors of physical self-e�icacy. This study emphasizes the intricate nature of these 
constructs and underscores the significance of considering multiple factors when examining their 
interrelationships.

1. Introduction

1.1. Background and rationale

Physical activity and sports play a fundamental role in children’s cognitive, emotional, and social development. Engaging in 
structured and unstructured physical activities fosters not only physical health but also essential psychosocial skills such as fair play, 
moral reasoning, self-esteem, and self-e�icacy [1--4].

Several theoretical models suggest that participation in sports facilitates the development of social behaviors, enhances self
regulation, and promotes ethical decision-making in competitive and cooperative settings [5--7].

Sport and physical activity can be categorized based on various factors, including metabolic demands (e.g., aerobic vs. anaerobic), 
technical complexity [8], and environmental interaction [9--11]. Within the environmental dimension, sociomotor classification dis
tinguishes between open- and closed-skill sports, a continuum described in Parlebas’ [9] model. Open-skill sports occur in dynamic, 
unpredictable environments where athletes must continuously adapt their actions based on external stimuli [12--14]. Examples include 
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football, basketball, and tennis, which require higher situational awareness, decision-making skills, and real-time motor adjustments. 
In contrast, closed-skill sports take place in stable, controlled environments, where movements follow predefined, repetitive patterns 
with minimal external variability. Sports such as swimming, track and field, and cycling emphasize consistency and precision, al
lowing athletes to focus on refining their technique rather than reacting to changing conditions. However, even within these broad 
categories, sports vary in their degree of environmental stability [15]. For example, in open-skill sports, team-based activities (e.g., 
volleyball, basketball) typically require athletes to process a greater volume of information simultaneously compared to individ
ual open-skill sports like tennis, where interaction with opponents is more structured. Conversely, in closed-skill sports, events like 
sprinting are largely unaffected by environmental factors, while disciplines such as gymnastics may involve minor variations due to 
performance surfaces or apparatus settings.

A similar classification exists between individual and team sports, which also overlaps with sociomotor theory. Team sports 
inherently involve direct interaction, cooperation, and coordination among players, fostering social and communication skills. In 
contrast, individual sports emphasize self-regulation, goal-setting, and personal accountability, as athletes rely primarily on their 
own strategies and abilities to achieve success [16]. Given these distinctions, it is reasonable to hypothesize that participation in 
different sport modalities may shape psychosocial skills in distinct ways, particularly during childhood and adolescence.

1.2. Theoretical framework

1.2.1. Self-e�icacy theory, psychosocial development, and sport

Self-e�icacy theory [17,18] provides a relevant framework for understanding how sport participation influences psychosocial 
outcomes. According to Bandura, self-e�icacy, one’s belief in their ability to perform specific tasks, affects motivation, persistence, 
and emotional resilience. In the context of sports, engaging in physical activities allows children to experience mastery, receive social 
encouragement, and observe peer performance, all of which contribute to self-e�icacy development [19,20].

Empirical evidence supports the role of physical activity in enhancing self-e�icacy and self-esteem in children, but findings vary by 
sport type and structure. Research suggests that physically active children tend to have higher self-e�icacy and self-esteem compared 
to their less active peers [7,21,22]. However, the mechanisms underlying this relationship remain unclear. Some studies indicate that 
self-e�icacy gains are more pronounced in team sports due to social reinforcement and collective e�icacy—where teammates provide 
encouragement and support, fostering a sense of competence [2,16]. Conversely, individual sports may enhance self-e�icacy through 
self-regulation, personal goal-setting, and independent mastery experiences [1,16,2].

Recent findings suggest that excessive specialization or high-intensity sport participation can have adverse effects. For instance, 
Evans and colleagues [16] reported that youth who engage in more than 17 hours of sport per week may experience psychological 
distress rather than enhanced self-e�icacy. Additionally, early sport specialization has been linked to decreased enjoyment and moti
vation, particularly in competitive settings where performance pressure is high [23,16]. Understanding how different sport modalities 
influence self-e�icacy is crucial for designing interventions that promote psychological well-being in children. While team sports may 
offer stronger social benefits, individual sports may foster greater self-reliance and personal resilience.

1.2.2. Moral decision-making and fair play in sport

Moral decision-making in sports refers to the ethical judgments individuals make in competitive settings, including adherence 
to rules, respect for opponents, and attitudes toward cheating [6]. Lee et al.’s [6] model conceptualizes moral decision-making as 
a multidimensional construct influenced by individual experiences, social norms, and contextual factors. This framework has been 
widely applied to investigate how sports participation shapes children’s ethical reasoning and fair play behaviors.

Fair play, defined as respect for teammates, opponents, and the rules of the game, is often promoted in physical education and youth 
sports programs [24]. However, competitive pressure and performance-oriented environments can sometimes lead to an increased 
acceptance of gamesmanship and cheating [25,26]. The systematic review by Evans et al. [16] highlights that moral decision-making 
and fair play behaviors differ across sport types. Specifically, team sports, due to their social nature, can enhance cooperation and 
ethical reasoning but also expose young athletes to peer pressure that may encourage unethical behavior, such as strategic fouling 
or deception. In contrast, individual sports may foster self-regulation and self-discipline, but they provide fewer social interactions 
where moral reasoning is developed [1].

Additionally, the relationship between the moral climate in sports and athletes’ moral behavior has been widely examined. A 
meta-analysis by Spruit et al. [4] found that a prosocial moral climate, characterized by respect for fair play and ethical conduct, 
was associated with greater adherence to fair play and fewer instances of cheating. Conversely, an antisocial moral climate, often 
fostered by hyper-competitive environments, significantly increased cheating, aggression, and moral disengagement. This effect was 
particularly stronger in team sports, where peer influences were more prominent than coach-driven moral norms.

Differences in moral reasoning have also been observed between open- and closed-skill sports, as well as between individual and 
team sports [16]. Open-skill sports, which require rapid decision-making in unpredictable environments, may promote strategic rea
soning but can also create situations where bending the rules is perceived as advantageous. For instance, in sports like football or bas
ketball, athletes may engage in tactical fouling to gain a competitive edge. Conversely, closed-skill sports, such as swimming and track 
and field, emphasize personal discipline and structured routines, which may lead to a lower prevalence of gamesmanship [14,12].

Behavior in sports is not only shaped by immediate social and environmental factors but also by broader ethical values reinforced 
by sport organizations, schools, and society at large [4,27]. Efforts to improve the moral climate in youth sports should focus on 
promoting positive peer interactions, ethical coaching practices, and intrinsic motivation for fair competition [2]. Programs that 
integrate character education and ethical training into youth sports have been shown to reduce unsportsmanlike behavior and enhance 
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prosocial values. These findings also highlight the importance of sport context in shaping moral values and ethical behavior in young 
athletes.

1.3. Research gaps and objectives

Despite extensive research on the benefits of physical activity, there is still a need to clarify how sport modality influences children’s 
psychosocial development. Previous studies have reported conflicting findings regarding the role of team sports in fostering fair 
play and moral reasoning [6,16]. For instance, some evidence suggests that team sports enhance social integration and cooperation 
skills due to their inherently interactive nature [2,16], while others indicate that individual sports provide greater opportunities 
for self-discipline and personal growth [6,16]. Additionally, within team sports, heterogeneity in motor demands and the degree of 
cooperation among players may influence moral decision-making and fair play behaviors [16]. Furthermore, while self-e�icacy theory 
suggests that physical activity positively impacts confidence and motivation, the differential effects of individual versus team sports 
on self-e�icacy remain underexplored [1,20]. However, it is important to note that the majority of studies in this area have focused 
on adolescents and older youth athletes, leaving a significant gap in understanding how these relationships manifest in pre-adolescent 
children [4].

Early childhood and pre-adolescence are critical periods for developing moral reasoning, self-perception, and social behaviors, 
yet research investigating sport modality effects within this specific age group is scarce and inconclusive. Given that primary school 
children experience rapid psychosocial development, their responses to different sport settings may differ substantially from those 
of older individuals. Thus, further research is needed to examine how different sport modalities influence moral decision-making, 
self-e�icacy, and social development in primary school children, as well as to determine whether findings from adolescent studies 
can be meaningfully applied to this younger population.

The present study aims to address these gaps by investigating the relationship between physical activity, sport modality, and 
psychosocial skills in primary school children. Specifically, it seeks to determine:

• The extent to which physical activity level influences fair play, moral decision-making, self-esteem, and self-e�icacy.
• Whether sport modality (team vs. individual; open- vs. closed-skill) is associated with differences in psychosocial skills.

1.4. Research hypotheses

Based on the existing literature and theoretical models, the study formulates the following hypotheses:

• H1: Children with higher levels of physical activity will exhibit greater fair play, moral decision-making, self-esteem, and self
e�icacy compared to their less active peers [7,22,4].

• H2: Participation in team sports will be associated with higher fair play and moral decision-making scores compared to indi
vidual sports, as team environments foster cooperative play, communication, and social responsibility [2,16,4]. However, the 
competitive nature of some team sports may also moderate this effect [26].

• H3: Children engaged in open-skill sports will exhibit higher moral decision-making scores compared to those in closed-skill 
sports, as open-skill sports demand greater adaptability, real-time decision-making, and social interaction with teammates and 
opponents [6,14].

• H4: Self-e�icacy will be positively influenced by both physical activity level and sport modality, with team sports providing 
stronger reinforcement of confidence and skill development through collective achievement and social reinforcement [1,20].

Biological sex will be included as a confounding factor in statistical analyses to control for potential differences in moral decision
making, self-e�icacy, and fair play behaviors [16,28].

1.5. Significance of the study

This study aims to provide a deeper understanding of how physical activity levels and different sport modalities influence chil
dren’s psychosocial development. By examining the interplay between physical activity, sport type (team vs. individual, open vs. 
closed skills), and psychosocial constructs such as fair play, moral decision-making, self-e�icacy, and self-esteem, the findings will 
offer valuable insights into how sports participation fosters ethical behavior, social responsibility, and psychological well-being in 
young athletes. Findings will provide insights for educators, coaches, and policy makers on designing sports programs that promote 
ethical behavior, confidence, and well-being in young athletes. Specifically, the study’s findings can contribute to evidence-based rec
ommendations for promoting inclusive, ethical, and skill-building sports environments that enhance children’s confidence, resilience, 
and social competence.

2. Method

2.1. Transparency and openness

The data and script analysis for this study are stored on the OSF (Open Science Framework) repository. They can be accessed and 
viewed at the following link https://osf.io/vdk26/?view_only=727a56df4b604786854919eb27f9463e. All parents or legal guardians 
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were thoroughly briefed about the study’s objectives and provided written informed consent, along with signing the privacy form. 
Additionally, children aged 8 years old received age-appropriate explanations about the study’s purpose and procedures. In particular, 
researchers provided verbal explanations and were available to address any questions or concerns the children might have had. The 
study adhered to the guidelines outlined in the Declaration of Helsinki and received the approval from the Bioethics Committee of 
University of Bologna (Protocol No. 0245687 - 13/07/2022).

2.2. Participants

Predicated on a power analysis (𝜂2
𝑝
= .0289, 𝑓 = .17, 1−𝛽 𝑓 = .9, 𝛼 = .01), 104 individuals were required to take part in the study. 

This effect size was the lowest effect size extracted from two studies with a similar research question and experimental design [21,29]. 
The effect size 𝜂2

𝑝
of .143 (𝑓 = .4) was identified by Yaffe et al. [29] for the dependent variable ``gamesmanship'' comparing two sport 

modalities (i.e., team vs. individual). In addition, the effect size 𝑟 of .17 (𝑓 = .1725) was identified by Vitali et al. [21] in 2019 for 
a correlation between physical activity levels and physical self-e�icacy in children. The more conservative approach adopted in our 
study is justified primarily by the differences in the experimental protocol. An additional 25% of the total sample was recruited to 
compensate for the possibility of attrition. One hundred twenty-nine children (59 females) took part in the present study, all of whom 
were enrolled in the third grade of two primary schools (𝑀𝑎𝑔𝑒 = 8.13, 𝑆𝐷 = 0.81 y.o.). All of them completed all questionnaires; 
however, 17 individuals (7 females) were excluded from the analysis of physical activity level due to reporting illness during the 
previous week (check Table S1 in Supplemental Material for the number of participants according to independent variables).

2.3. Surveys and procedures

The following questionnaires were administered: the 15-item Fair Play in Physical Education Questionnaire (FPPEQ; [24]), the 20
item Attitudes Moral Decision-Making in Youth Sport Questionnaire (AMDM-Q; [6]); the 10-item Rosenberg Self-Esteem Questionnaire 
(RSEQ; [30]), the 6-item Physical Self-E�icacy questionnaire, and the 9-item Physical Activity Questionnaire (PAQ-C; [31]).

The FPPEQ assesses fair play levels using four sub-scales: Gamesmanship, Respect Towards Teammates, Respect Towards Oppo
nents, and Cheating, and participants responded on a 5-point Likert scale. Gamesmanship involves skillful tactics within the game’s 
rules. Respect towards teammates involves cooperation, support, and treating them with dignity. Respect towards opponents means 
fair treatment and avoiding unsportsmanlike behavior. Cheating involves using unethical methods to gain advantages.

The AMDM-Q measures Moral decision-making in three aspects: Acceptance of Gamesmanship, Keeping winning in proportion, 
and Acceptance of cheating, using a 5-point Likert scale. Acceptance of Gamesmanship involves unethical tactics. Keeping winning 
in proportion means balancing importance with other factors. Acceptance of cheating refers to accepting unfair behavior.

RSEQ and physical self-e�icacy questionnaires measured self-esteem and physical self-e�icacy. The PAQ-C assessed the previous 
week’s physical activity. All questionnaires were validated by their authors, but we have to point out that some questionnaires (e.g., 
AMDM-Q and FPPEQ) were validated for pre-adolescent and adolescent children, not our specific age range. Nonetheless, both the 
FPPEQ and AMDM-Q questionnaires have been previously administered to primary school children, as noted in [32,33], highlighting 
their clarity and accessibility. Such questionnaires are generally designed to be easily comprehensible, ensuring their effectiveness at 
various ages.

Participants’ weekly sports activity frequency, years of engagement in each sport, and after-school sport were collected. Thus, 
participants were categorized into open-skill (e.g., basketball and football) and closed-skill sports (e.g., dancing and swimming). 
Additionally, individual vs. team sports were distinguished (refer to Table S1 in SI file for group sizes). In addition, 23 participants 
reported not engaging in any regular sport activities.1

2.4. Data analysis

The data analysis was conducted using the R Software package [35] with the RStudio framework [36]. Data normality was 
checked with the Shapiro-Wilk and Levene’s tests on raw data or residuals (𝑝 > .05). BestNormalize package [37,38] or a rank or log 
transformation to find the best normalizing transformation was used. However, if the transformation failed to normalize the data, 
non-parametric analysis was used through the ARTool package [39]. Thus, linear regressions for parametric and non parametric data 
were computed to analyze the scores of each questionnaire subscale. Parametric analyses were performed with lm function, while the 
non-normal distribution of dependent variables was addressed by transforming the data. The independent variables were categorized 
as ``sex'' (females vs. males), ``physical activity level'' (PAL, high vs. low, ``sport modality 1'' (open- vs. closed-skills sports vs. no-activity 
group), and ``sport modality 2'' (individual vs. team sports vs. no-activity group). Post-hoc pairwise comparisons were performed using 
the Emmeans package [40] as a means by which to locate significant differences. A Bonferroni correction was applied to adjust for 
multiple comparisons.

1 Participants filled out the questionnaire during school time in the fourth quarter of the school year, in the informatics room of the respective schools, under the 
supervision of a researcher/teacher. Although the researcher/teacher did not interfere with the completion process, they provided assistance when requested, ensuring 
that children understood the items and could complete the questionnaire accurately [34].

Heliyon 11 (2025) e43739 

4 



G. Russo, F. De Matteis, E. Oparina et al. 

Fig. 1. Gamesmanship score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

3. Results

3.1. FPPEQ

3.1.1. Gamesmanship

The Artool analysis indicated that the ``PAL'' factor had a significant impact on gamesmanship (𝐹 (1,108) = 6.42, 𝑝 = .013, 𝜂2
𝑝
= 0.06, 

CI[−1.47,10.89]). Specifically, participants in the PAL-h group exhibited higher scores compared to participants in the PAL-l group 
(see Fig. 1A). Moreover, the ``sex'' factor was found to be significant (𝐹 (1,108) = 9.96, 𝑝= .002, 𝜂2

𝑝
= 0.09, 𝐶𝐼[1.44,10.91]) with males 

scoring higher (𝑀 = 6.60, 𝑆𝐸 = 0.41) than females 𝑀 = 5.52, 𝑆𝐸 = 0.40). However, the interaction ``PAL'' × ``sex'' was nonsignificant 
(𝐹 (1,108) = 0.16, 𝑝 = .70, 𝜂2

𝑝
= 0.002, CI[−4.90,7.45]; Males: 𝑀𝑃𝐴𝐿−ℎ = 7.11, 𝑆𝐸 = 0.56 vs. 𝑀𝑃𝐴𝐿−𝑙 = 5.78, 𝑆𝐸 = 0.53; Females: 

𝑀𝑃𝐴𝐿−ℎ = 6.84, 𝑆𝐸 = 0.91 vs. 𝑀𝑃𝐴𝐿−𝑙 = 4.76, 𝑆𝐸 = 0.27). Furthermore, no significant differences were observed for the ``sport 
modality 1'' factor (𝐹 (2,123) = 0.31, 𝑝 = .74, 𝜂2

𝑝
= 0.005, see Fig. 1B). Similarly, the ``sex'' factor and the interaction ``sport modality 

1'' × ``sex'' were nonsignificant (𝐹 (1,123) = 1.79, 𝑝 = .18, 𝜂2
𝑝
= 0.01, CI[−7.65,7.15]; ``sport modality 1'' × ``sex'' 𝐹 (2,123) = 0.79, 

𝑝 = .79, 𝜂2
𝑝
= 0.004, see Table S2 in SI file, respectively).

Analysis of ``sport modality 2'' factor revealed nonsignificant differences among the three groups (𝐹 (2,123) = 0.47, 𝑝 = .62, 𝜂2
𝑝
=

0.01, see Fig. 1C). The ``sex'' factor also did not yield significant results (𝐹 (1,123) = 1.79, 𝑝 = .18, 𝜂2
𝑝
= 0.01, CI [7.46,6.84]) with males 

scoring 𝑀 = 6.47 (𝑆𝐸 = 0.35), and females scoring 𝑀 = 5.74 (𝑆𝐸 = 0.42). Moreover, the interaction ``sport modality 2'' × ``sex'' was 
nonsignificant (𝐹 (2,123) = 0.26, 𝑝 = .77, 𝜂2

𝑝
= 0.004, see Table S2 in SI File).

3.1.2. Respect convention

The respect convention scale was OrderNorm transformed, and the analysis indicated that the ``PAL'' factor was significant 
(𝐹 (1,108) = 9.06, 𝑝 = .003, 𝜂2

𝑝
= 0.07, CI[−0.46,0.56]). PAL-h group had a higher score compared to those in the PAL-l group (see 
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Fig. 2. Respect convention score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

Fig. 2A), Similarly, the ``sex'' factor showed a significance (𝐹 (1,108) = 4.19, 𝑝 = .04, 𝜂2
𝑝
= 0.03, 𝐶𝐼[−0.45,0.51]) with males scoring 

higher (𝑀 = 16.20, 𝑆𝐸 = 0.51) than females (𝑀 = 13.79, 𝑆𝐸 = 0.59). Additionally, the interaction ``PAL'' × ``sex'' was found to be 
significant (𝐹 (1,108) = 3.84, 𝑝 = .05, 𝜂2

𝑝
= 0.03, 𝐶𝐼[0.01,1.37]). The post-hoc analysis revealed that PAL-h males had a higher score 

compared to PAL-l males (𝑀𝑃𝐴𝐿−ℎ = 17.43, 𝑆𝐸 = 0.42 vs. 𝑀𝑃𝐴𝐿−𝑙 = 14.22, 𝑆𝐸 = 1.03; 𝑡(108) = 3.09, 𝑝 = .01, 𝑑 = 0.82). Moreover, 
PAL-h males had a higher score compared to PAL-h females (𝑀𝑃𝐴𝐿−ℎ 𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 14.11, 𝑆𝐸 = 0.81; 𝑡(108) = 2.83, 𝑝= 0.2, 𝑑 = 0.80). 
No significant differences were observed between PAL-l males and PAL-l females (𝑀𝑃𝐴𝐿−𝑙 𝑚𝑎𝑙𝑒𝑠 = 14.21, 𝑆𝐸 = 1.03 vs. 𝑀𝑃𝐴𝐿−𝑙
𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 13.61, 𝑆𝐸 = 0.81; 𝑡(108) = 0.12, 𝑝 = 1.00, 𝑑 = 0.06) as well as between PAL-l females and PAL-h females (𝑡(108) = 0.19, 
𝑝 = 1.00, 𝑑 = 0.05). Furthermore, the analysis for the single factor ``sport modality 1'' did not yield significant results (𝐹 (2,123) = 0.17, 
𝑝.85, 𝜂2

𝑝
= 0.003, see Fig. 2B). The ``sex'' remained significant (𝐹 (1,123) = 7.07, 𝑝 = .009, 𝜂2

𝑝
= 0.05, 𝐶𝐼[−0.41,0.71]). However, the 

interaction ``sport modality 1'' × ``sex'' was not significant (𝐹 (1,123) = 2.33, 𝑝 = .10, 𝜂2
𝑝
= 0.03, see Table S2 in SI file). Moreover, 

the analysis as a function of ``sport modality 2'' revealed no significant differences among the three groups (𝐹 (2,123) = 0.18, 𝑝 = .84, 
𝜂2
𝑝
= 0.003, see Fig. 2C). The ``sex'' factor was significant (𝐹 (1,123) = 6.71, 𝑝 = .011, 𝜂2

𝑝
= 0.05, CI [−0.54,0.75]; with males scoring 

higher (𝑀 = 16.09, 𝑆𝐸 = 0.47 than females (𝑀 = 14.02, 𝑆𝐸 = 0.54). The interactions ``sport modality 2'' × ``sex'' was not significant 
(𝐹 (2,123) = 2.38, 𝑝= .09, 𝜂2

𝑝
= 0.04, see Table S2 in SI file).

3.1.3. Respect towards teammates

The Artool regression model on respect towards teammates variable indicated that the ``PAL'' factor was nonsignificant (𝐹 (1,108) =
80,80, 𝑝 = .37, 𝜂2

𝑝
= 0.007, CI[−4.43,8.21] see Fig. 3A). Conversely, the ``sex'' factor demonstrated significance (𝐹 (1,108) = 5.26, 

𝑝 = .02, 𝜂2
𝑝
= 0.05, CI[−6.25,6.39]), with males having a higher score (𝑀 = 17.13, 𝑆𝐸 = 0.37) compared to females 𝑀 = 15.71, 𝑆𝐸 =

0.48). The interaction ``PAL'' × ``sex'' was found to be nonsignificant (𝐹 (1,108) = 1.96, 𝑝 > .05, 𝜂2
𝑝
= 0.02, CI[−1.85,10.8]). Specifically, 

for males the scores were 𝑀𝑃𝐴𝐿−ℎ = 17.57, 𝑆𝐸 = 0.44 and 𝑀𝑃𝐴𝐿−𝑙 = 16.44, 𝑆𝐸 = 0.63, while for females, the scores were: 𝑀𝑃𝐴𝐿−ℎ =
15.15, 𝑆𝐸 = 0.84 and 𝑀𝑃𝐴𝐿−𝑙 = 16.03, 𝑆𝐸 = 0.59). Similarly, the single factor ``sport modality 1'' yielded nonsignificant results 
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Fig. 3. Respect towards teammates score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

(𝐹 (2,123) = 1.01, 𝑝 = .37, 𝜂2
𝑝
= 0.02, see Fig. 3B). The ``sex'' factor remained significant (𝐹 (1,123) = 4.21, 𝑝= .04, 𝜂2

𝑝
= 0.03). However, 

the interaction ``sport modality 1'' × ``sex'' was not significant (𝐹 (2,123) = 0.50, 𝑝 = .61, 𝜂2
𝑝
= 0.01, see Table S2 in SI file). Furthermore, 

the Artool regression revealed that ``sport modality 2'' was nonsignificant (𝐹 (2,123) = 1.08, 𝑝 = .34, 𝜂2
𝑝
= 0.02, see Fig. 3C). The sex 

factor was significant (𝐹 (1,123) = 3.94, 𝑝 = .05, 𝜂2
𝑝
= 0.03), indicating that the males had a higher score (𝑀𝑚𝑎𝑙𝑒𝑠 = 17.11, 𝑆𝐸 = 0.34) 

compared to females (𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 15.92, 𝑆𝐸 = 0.44). The interactions ``sport modality 2'' × ``sex'' was found to be nonsignificant 
(𝐹 (2,123) = 0.25, 𝑝= .78, 𝜂2

𝑝
= 0.004, see Table S2 in SI file).

3.1.4. Cheating

The Artool analysis on cheating scores indicated that both single factors ``PAL'' and ``sex'' were nonsignificant (𝐹 (1,108) = 0.11, 
𝑝 = .11, 𝜂2

𝑝
= 0.02, CI[−4.42,8.21], see Fig. 4A; 𝐹 (1,94) = 0.20, 𝑝 = .30, 𝜂2

𝑝
= 0.009, CI[−6.24,6.39]; 𝑀𝑚𝑎𝑙𝑒𝑠 = 5.28, 𝑆𝐸 = 0.36 vs. 

𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 4.62, 𝑆𝐸 = 0.29, respectively). Additionally, the interaction ``PAL'' × ``sex'' was also not significant (𝐹 (1,94) = 0.02, 
𝑝 = .70, 𝜂2

𝑝
= 0.001, CI[1.85,10.78]). Specifically, for males the scores were 𝑀𝑃𝐴𝐿−ℎ = 5.41, 𝑆𝐸 = 0.47 and 𝑀𝑃𝐴𝐿−𝑙 = 4.09, 𝑆𝐸 = 0.55, 

while for females, the scores were 𝑀𝑃𝐴𝐿−ℎ = 4.68, 𝑆𝐸 = 0.49 and 𝑀𝑃𝐴𝐿−𝑙 = 4.58, 𝑆𝐸 = 0.36. Similarly, the single factor ``sport 
modality 1'' yielded nonsignificant results (𝐹 (2,123) = 0.12, 𝑝= .89, 𝜂2

𝑝
= 0.004, see Fig. 4B). The ``sex'' factor was also nonsignificant 

(𝐹 (1,123) = 0.45, 𝑝 = .50, 𝜂2
𝑝
= 0.004), and the interaction ``sport modality 1'' × ``sex'' was found to be nonsignificant (𝐹 (2,123) = 0.58, 

𝑝 = .56, 𝜂2
𝑝
= 0.01, see Table S2 in SI file). Furthermore, the Artool analysis revealed nonsignificant results for the single factor ``sport 

modality 2'' (𝐹 (2,123) = 0.19, 𝑝 = .83, 𝜂2
𝑝
= 0.003, see Fig. 4C). The ``sex'' factor was also nonsignificant (𝐹 (2,123) = 0.16, 𝑝 = .69, 

𝜂2
𝑝
= 0.001; 𝑀𝑚𝑎𝑙𝑒𝑠 = 5.27, 𝑆𝐸 = 0.32 vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 4.90, 𝑆𝐸 = 0.30). Similarly, the interaction ``sport modality 2'' × ``sex'' was 

nonsignificant (𝐹 (2,123) = 0.55, 𝑝 = .58, 𝜂2
𝑝
= 0.01, see Table S2 in SI file).
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Fig. 4. Cheating score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

3.2. AMDM-Q

3.2.1. Acceptance of gamesmanship

A linear regression analysis on acceptance of gamesmanship indicated that the ``PAL'' factor was nonsignificant (𝐹 (1,108) = 3.34, 
𝑝 = .07, 𝜂2

𝑝
= 0.03, 𝐶𝐼[−20.32,13.77], see Fig. 5A). However, the ``sex'' factor yielded significant results (𝐹 (1,108) = 17.12, 𝑝 < .0001, 

𝜂2
𝑝
= 0.13, 𝐶𝐼[1.39,33.54]), with males scoring higher than females (𝑀𝑚𝑎𝑙𝑒𝑠 = 15.25, 𝑆𝐸 = 0.57 vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 12.29, 𝑆𝐸 = 0.44). The 

interaction ``PAL'' × ``sex'' was found to be nonsignificant (𝐹 (1,108) = 1.43, 𝑝 = 0.24, 𝜂2
𝑝
= 0.01, 𝐶𝐼[−9.22,37.15]). Specifically, for 

males, the scores were 𝑀𝑃𝐴𝐿−ℎ = 15.81, 𝑆𝐸 = 0.75 and 𝑀𝑃𝐴𝐿−𝑙 = 14.35, 𝑆𝐸 = 0.78, while for females, the scores were 𝑀𝑃𝐴𝐿−ℎ =
12.05, 𝑆𝐸 = 0.78 vs. 𝑀𝑃𝐴𝐿−𝑙 = 12.42, 𝑆𝐸 = 0.54). Furthermore, the single factor ``sport modality 1'' was significant (𝐹 (1,123) = 4.20, 
𝑝 = .017, 𝜂2

𝑝
= 0.06). However, post-hoc analysis did not reveal significant differences across the groups 𝑡(123) < 1.55, 𝑝 > .05; see 

Fig. 5B). The ``sex'' factor was significant (𝐹 (1,123) = 11.75, 𝑝 = .001, 𝜂2
𝑝
= 0.09, 𝐶𝐼[−12.9,35.85] with males scoring higher than 

females (𝑀𝑚𝑎𝑙𝑒𝑠 = 15.16, 𝑆𝐸 = 0.51 points vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 12.56, 𝑆𝐸 = 0.42 points)

The interaction ``sport modality 1'' × ``sex'' was nonsignificant (𝐹 (2,123) = 1.54, 𝑝 = .22, 𝜂2
𝑝
= 0.02, see Table S3 in SI file). 

Moreover, the linear regression analysis on ranked data indicated that the ``sport modality 2'' factor was significant (𝐹 (2,123) = 3.61, 
𝑝 = .030, 𝜂2

𝑝
= 0.05). However, multiple comparisons tests did not reveal any significant differences across the groups (𝑡(123) < 1.62, 

𝑝 > .05, 𝑑 < 0.41, see Fig. 5C). The ``sex'' factor demonstrated significance (𝐹 (1,123) = 12.71, 𝑝 = .001, 𝜂2
𝑝
= 0.1, CI[−2.33,40.19]), 

with males scoring higher than females (𝑀𝑚𝑎𝑙𝑒𝑠 = 15.16, 𝑆𝐸 = 0.51 points vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 12.56, 𝑆𝐸 = 0.42 points). However, the 
interaction ``sport modality 2'' × ``sex'' was nonsignificant (𝐹 (2,123) = 1.29 𝑝 = .28, 𝜂2

𝑝
= 0.02, see Table S3 in SI file).

3.2.2. Keeping winning in proportion

The Artool analysis on keeping winning in proportion variable revealed that single factors ``PAL'' and ``sex'' were nonsignificant 
(𝐹 (1,108) = 0.62, 𝑝 = .43, 𝜂2

𝑝
= 0.01, CI[−7.23,5.34]; see Fig. 6A; 𝐹 (1,108) = 0.62, 𝑝 = .43, 𝜂2

𝑝
= 0.01, CI[−5.94,6.63]; 𝑀𝑚𝑎𝑙𝑒𝑠 = 24.70, 

Heliyon 11 (2025) e43739 

8 



G. Russo, F. De Matteis, E. Oparina et al. 

Fig. 5. Acceptance of gamesmanship score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

𝑆𝐸 = 0.54 vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 25.21, 𝑆𝐸 = 0.67, respectively). Furthermore, the interaction ``PAL'' × ``sex'' was found to be nonsignificant 
(𝐹 (1,108) = 3.33, 𝑝 = .07, 𝜂2

𝑝
= 0.03, CI[−0.50,12.07]. Specifically, for males, the scores were 𝑀𝑃𝐴𝐿−ℎ = 25.00, 𝑆𝐸 = 0.66 and 

𝑀𝑃𝐴𝐿−𝑙 = 24.22, 𝑆𝐸 = 0.91, while for females, the scores were 𝑀𝑃𝐴𝐿−ℎ = 23.74, 𝑆𝐸 = 1.21 and 𝑀𝑃𝐴𝐿−𝑙 = 26.06, 𝑆𝐸 = 0.78).
Regarding the ``sport modality 1'' factor, a significant effect was observed (𝐹 (1,123) = 3.66, 𝑝= .029, 𝜂2

𝑝
= 0.06). Post-hoc analysis 

revealed differences between closed-skills group and no-activity group (𝑡(123) = 2.49, 𝑝= .043, 𝑑 = 0.68, CI[0.14,1.22], see Fig. 6B). No 
significant differences were identified between the closed-skills and open-skills groups (𝑡(123) = 1.17 𝑝 = .73, 𝑑 = 0.26, CI[−0.18,0.71], 
see Fig. 6B) or between the open-skill group and no-activity group (𝑡(123) = 1.67, 𝑝= .29, 𝑑 = 0.42, CI[−0.97,0.18], see Fig. 6B). The 
“sex'' factor and its interaction with ``sport modality 1'' were nonsignificant (𝐹 (1,123) = 0.17, 𝑝 = .68, 𝜂2

𝑝
= 0.001); 𝐹 (2,123) = 0.30, 

𝑝 = .73, 𝜂2
𝑝
= 0.005 [see Table S3 in SI file], respectively). Furthermore, a linear regression on OrderNorm transformed data revealed 

that ``sport modality 2'' factor was significant (𝐹 (2,123) = 3.92, 𝑝 = .022, 𝜂2
𝑝
= 0.06). Post-hoc comparison indicated a higher score 

for the individual sports group compared to the no-activity group (𝑡(123) = 2.74, 𝑝 = .021, 𝑑 = 0.71, CI[0.08,1.28], see Fig. 6C), while 
no significant differences were observed between the individual sports group and the team sports group (𝑀𝑡𝑒𝑎𝑚 = 24.66, 𝑆𝐸 = 0.57; 
𝑡(123) = 1.42, 𝑝 = 68, 𝑑 = 0.30, CI[−0.12,0.72], see Fig. 6C). Additionally, no significant difference emerged between the team sports 
group and the no-activity group (𝑡(123) = 1.61, 𝑝 = .33, 𝑑 = 0.41, CI[−0.92,0.10], see Fig. 6C). The ``sex'' factor was nonsignificant 
(𝐹 (1,123) = 0.23, 𝑝 = .68, 𝜂2

𝑝
= 0.002, 𝐶𝐼[−0.58,0.58]; 𝑀𝑚𝑎𝑙𝑒𝑠 = 25.51, 𝑆𝐸 = 0.51 vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 25.03, 𝑆𝐸 = 0.61) as well as the 

interaction ``sport modality 2'' × ``sex'' (𝐹 (2,123) = 0.40, 𝑝= .81, 𝜂2
𝑝
= 0.006, Table S3 in SI file).

3.2.3. Acceptance of cheating

The results from the Artool analysis on acceptance of cheating revealed that the ``sex'' factor was significant (𝐹 (1,108) = 4.80, 
𝑝 = .03, 𝜂2

𝑝
= 0.04, CI[−3.96,8.52]). Specifically, males had a higher means score (𝑀𝑚𝑎𝑙𝑒𝑠 = 11.00, 𝑆𝐸 = 0.56) compared to females 

𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 9.15, 𝑆𝐸 = 0.36). However, the ``PAL'' factor and its interaction with ``sex'' were found to be nonsignificant (𝐹 (1,108) =
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Fig. 6. Keeping winning in proportion score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

1.02, 𝑝 = .32, 𝜂2
𝑝
= 0.01, CI[2.14,10.34] see 7A); 𝐹 (1,108) = 2.39, 𝑝 = .13, CI[−1.39,11.08]; Males: 𝑀𝑃𝐴𝐿−ℎ = 11.46, 𝑆𝐸 = 0.79 vs. 

𝑀𝑃𝐴𝐿−𝑙 = 10.26, 𝑆𝐸 = 0.71, Females: 𝑀𝑃𝐴𝐿−ℎ = 8.74.20, 𝑆𝐸 = 0.62 vs. 𝑀𝑃𝐴𝐿−𝑙 = 9.39, 𝑆𝐸 = 0.45, respectively).
Regarding the ``sport modality 1'' factor, it was found to be nonsignificant (𝐹 (2,123) = 0.20, 𝑝 = .83, 𝜂2

𝑝
= 0.003, see 7B). Sim

ilarly, the ``sex'' factor (𝐹 (1,123) = 3.00, 𝑝 = .68, 𝜂2
𝑝
= 0.02) and the interaction ``sport modality 1'' × ``sex'' were nonsignificant 

(𝐹 (2,123) = 0.69, 𝑝 = .58, 𝜂2
𝑝
= 0.01, see Table S3 in SI file). Furthermore, the Artool analysis revealed that ``sport modality 2'' factor 

was nonsignificant (𝐹 (2,123) = 0.37, 𝑝 = .69, 𝜂2
𝑝
= 0.006, see 7C). Similarly, the ``sex'' factor (𝐹 (1,123) = 3.07, 𝑝 = .08, 𝜂2

𝑝
= 0.02; 

𝑀𝑚𝑎𝑙𝑒𝑠 = 10.84, 𝑆𝐸 = 0.51 vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 9.31, 𝑆𝐸 = 0.37) and the interaction ``sport modality 2'' × ``sex'' were nonsignificant 
(𝐹 (2,123) = 0.87, 𝑝= .42, 𝜂2

𝑝
= 0.01, see Table S3 in SI file).

3.3. RSEQ

The results from a linear regression analysis on self-esteem indicated that single factors ``PAL'' and ``sex'' were nonsignifi
cant (𝐹 (1,108) = 0.63, 𝑝 = .43, 𝜂2

𝑝
= 0.006, 𝐶𝐼[−6.62,−0.89], see Fig. 8A; 𝐹 (1,108) = 0.03, 𝑝 = .86, 𝜂2

𝑝
= 0.00, 𝐶𝐼[−5.60,−0.19]; 

𝑀𝑚𝑎𝑙𝑒𝑠 = 15.25, 𝑆𝐸 = 0.56 vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 12.29, 𝑆𝐸 = 0.44, respectively). However, interaction ``PAL'' × ``sex'' was found to be sig
nificant (𝐹 (1,108) = 8.25, 𝑝= .005, 𝐶𝐼[1.75,9.54]). Post-hoc pairwise comparisons revealed a significant difference between females 
in PAL-h group and females in PAL-l group (𝑡(108) = 2.60, 𝑝 = .04, 𝑑 = 0.75, CI[0.17,1.33]; 𝑀𝑃𝐴𝐿−ℎ 𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 26.79, 𝑆𝐸 = 1.04 vs. 
𝑀𝑃𝐴𝐿−𝑙 𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 30.55, 𝑆𝐸 = 0.73). No significant differences were found between males in the PAL-h group and males in the PAL-l 
group (𝑡(108) = 1.41, 𝑝 = .63, 𝑑 = 0.37, 𝑀𝑃𝐴𝐿−ℎ 𝑚𝑎𝑙𝑒𝑠 = 29.54, 𝑆𝐸 = 0.92 vs. 𝑀𝑃𝐴𝐿−𝑙 𝑚𝑎𝑙𝑒𝑠 = 27.65, 𝑆𝐸 = 1.14). In addition, there 
were no significant differences between males and females within both PAL groups (PAL-h: 𝑡(108) = 1.94, 𝑝 = .22, 𝑑 = 0.55; PAL-l: 
𝑡(108) = 2.12, 𝑝 = .14, 𝑑 = 0.58, see Table S4 in SI file).
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Fig. 7. Acceptance of cheating score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

This analysis also revealed that ``sport modality 1'' and ``sex'' factors were nonsignificant (𝐹 (2,123) = 1.35, 𝑝 = .26, 𝜂2
𝑝
= 0.02, see 

Fig. 8B; 𝐹 (2,123) = 0.11, 𝑝 = .74, 𝜂2
𝑝
= 0.001). The interaction ``sport modality 1'' × ``sex'' was also nonsignificant (𝐹 (2,123) = 0.12, 

𝑝 = .89, 𝜂2
𝑝
= 0.002, see Table S4 in SI file). Similarly, a linear regression analysis revealed that ``sport modality 2'' and ``sex'' factors 

were nonsignificant (𝐹 (2,123) = 0.85, 𝑝= .43, 𝜂2
𝑝
= 0.014 see Fig. 8C; 𝐹 (1,123) = 0.009, 𝑝= .92, 𝜂2

𝑝
= 0.000, CI[−3.96,2.53]; 𝑀𝑚𝑎𝑙𝑒𝑠 =

29.17, 𝑆𝐸 = 0.66 vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 28.88, 𝑆𝐸 = 0.65, respectively). The interaction ``sport modality 2'' × ``sex'' was also nonsignificant 
(𝐹 (2,123) = 0.31, 𝑝= .73, 𝜂2

𝑝
= 0.005, see Table S4). 

3.4. Physical self-e�icacy

Linear regression analysis on the physical self-e�icacy variable revealed that both ``PAL'' and ``sex'' factors were significant 
(𝐹 (1,108) = 10.45, 𝑝 = .0016, 𝜂2

𝑝
= 0.09, 𝐶𝐼[−0.93,1.54]; 𝐹 (1,108) = 9.56, 𝑝 = .0026, 𝜂2

𝑝
= 0.08, 𝐶𝐼[−0.47,1.86], respectively). Specif

ically, individuals in the PAL-h group exhibited higher self-e�icacy levels than those in the PAL-l group (see Fig. 9A). Similarly, 
males demonstrated higher self-e�icacy (𝑀𝑚𝑎𝑙𝑒𝑠 = 19.37, 𝑆𝐸 = 0.31) when compared to females (𝑀 = 17.81, 𝑆𝐸 = 0.28). Inter
estingly, the interaction ``PAL'' × ``sex'' was found to be nonsignificant (𝐹 (1,108) = 2.28, 𝑝 = .13, 𝜂2

𝑝
= 0.02, 𝐶𝐼[−0.40,2.96]; Males: 

𝑀𝑃𝐴𝐿−ℎ = 19.97, 𝑆𝐸 = 0.37 vs. 𝑀𝑃𝐴𝐿−ℎ = 18.39, 𝑆𝐸 = 0.49; Females: 𝑀𝑃𝐴𝐿−ℎ = 18.00, 𝑆𝐸 = 0.43 vs. 𝑀𝑃𝐴𝐿−𝑙 = 17.70, 𝑆𝐸 = 0.36).
The linear regression analysis also indicated that the ``sport modality 1'' was significant (𝐹 (2,123) = 11.84, 𝑝 < .0001, 𝜂2

𝑝
= 0.16). 

Post-hoc analysis revealed differences between the open-skills group and the no-activity group (𝑡(123) = 3.91, 𝑝 = .0005, 𝑑 = 0.98, 
CI[−1.49,−0.47, Fig. 9B) as well as between the closed-skills group and no-activity group (𝑡(123) = 2.93, 𝑝 = .012, 𝑑 = 80, 
CI[0.25,1.35], Fig. 9B). However, no significant differences were observed between closed- and open-skills groups (𝑡(123) = 0.77, 
𝑝 = 1.00, 𝑑 = 0.17, Fig. 9B). It is important to emphasise that the ``sex'' factor also remained significant (𝐹 (1,123) = 6.06, 𝑝 = .015, 
𝜂2
𝑝
= 0.05, CI[−1.00,2.08]). However, the interaction ``sport modality 1'' × ``sex'' was nonsignificant (𝐹 (2,123) = 1.89, 𝑝 = .16, 

𝜂2
𝑝
= 0.01, see Table S4 in SI file). Furthermore, the results from the linear regression analysis revealed that ``sport modality 2'' factor 
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Fig. 8. Rosenberg self-esteem score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

had a significant influence on self-e�icacy (𝐹 (2,123) = 11.13, 𝑝 < .0001, 𝜂2
𝑝
= 0.15). Post-hoc analysis indicated significant differences 

between the individual sport group and no-activity group (𝑡(123) = 3.40, 𝑝= .003, 𝑑 = 0.89, CI[0.36,1.41], Fig. 9C), as well as between 
the team sports group and the no-activity group (𝑡(123) = 3.80, 𝑝 = .0007, 𝑑 = 0.97, CI[−1.49,−0.45], Fig. 9C). However, no signifi
cant differences were found between the team sport and individual sports groups (𝑡(123) = 0.42, 𝑝 = 1.00, 𝑑 = 0.09, CI[−0.51,0.33], 
Fig. 9C). The ``sex'' remained significant (𝐹 (1,123) = 6.90, 𝑝 = .01, 𝜂2

𝑝
= 0.53; 𝑀𝑚𝑎𝑙𝑒𝑠 = 19.20, 𝑆𝐸 = 0.31 vs. 𝑀𝑓𝑒𝑚𝑎𝑙𝑒𝑠 = 17.90, 

𝑆𝐸 = 0.26). The interaction ``sport modality 2'' × ``sex'' was also found to be nonsignificant (𝐹 (2,123) = 1.54, 𝑝 = .22, 𝜂2
𝑝
= 0.02; 

see Table S4in SI file).

4. Discussion

This study explored the relationship between physical activity, sport modality, and psychosocial skills in children. The findings 
indicate that while physical activity and sex influence fair play, sport modality does not. Moral decision-making is primarily affected 
by sex, while self-esteem remains unaffected by any variable. However, physical self-e�icacy is influenced by sex, physical activity, 
and sport modality. In general, these results partially align with prior studies highlighting the role of physical activity in fair play 
and moral decision-making (e.g., [6,29]). However, the absence of a clear effect of sport modality and the lack of differences in 
self-esteem contrast with previous research (e.g., [1]). These discrepancies may stem from variations in coaching styles, age-related 
factors, or socio-cultural influences.

4.1. FPPEQ

Our results partially support H1, as physical activity level and sex were associated with some fair play dimensions (e.g., games
manship and respect), while sport modality showed no effect. Specifically, the findings indicate that physically active individuals are 
more likely to engage in gamesmanship behavior, pushing the boundaries of regulation, with males showing a higher inclination than 
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Fig. 9. Physical self-e�icacy score according to PAL (Fig. A) and the two Sport type variables (Fig. B and C). ∗= 𝑝 < .05. 

females. In addition, physically active participants demonstrate greater respect for the convention (i.e., the ability to play within the 
boundaries of the rule), particularly males towards peers than females. However, only males show greater respect towards teammates. 
Surprisingly, no significant differences in cheating behavior were identified between physically active/non-physically active children 
or between males and females.

Neither team versus individual sports nor open versus closed-skill sports significantly influenced fair play behaviors. These results 
partially contrast with those of previous research [16]), highlighting the complex and multifaceted nature of sportsmanship behaviors 
and the potential for confounding factors such as coaching style, sport culture, and competitive pressure [16,2,4] in these types of 
studies.

Interestingly, while physically active participants exhibited greater gamesmanship, they did not report a higher tendency toward 
cheating, reinforcing the notion that competitive engagement does not necessarily lead to unethical behavior. This finding aligns 
with the idea that strategic rule utilization differs from outright violation of the rules. However, our findings partially contrast with 
previous research, such as the Turkish fair play in Physical Education validation study [28], which favored females regarding fair play 
and pro-social behavior. Various explanations could account for these discrepancies. Discrepancies may be due to participant age; our 
data were from a third-grade class (average age ̃8 years), while [28] studied children aged 11 to 18. This explanation is supported 
by Nevzat [28]’s findings, which indicate that age groups differed significantly in terms of fair play and pro-social behavior. It is, 
therefore, possible that older children are more likely to answer the questionnaire in a socially desirable manner, whereas younger 
children tend to be more honest about their behaviors [34]. Alternatively, socio-cultural factors may explain the differences between 
both studies. Put another way, psychosocial characteristics, including fair play and pro-social behavior, may be influenced by social 
background. Accordingly, comparing societies within and beyond the same country could help understand the differences between 
males and females. Sex differences in gamesmanship may be related to overall physical activity levels rather than specific sports. 
Females’ participation in individual activities such as gymnastics and dancing may also serve to explain the differences observed 
in the present study. Understanding these nuances is critical for tailoring interventions that promote ethical conduct and fair play 
among young athletes.
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4.2. AMDM-Q

The findings partially support Hypotheses 2 and 3. While sex influenced acceptance of gamesmanship and cheating, sport modality 
had limited or no effects, and physical activity level was mostly unrelated. In particular, AMDM-Q results indicate that males exhibited 
a greater tendency to accept gamesmanship and cheating compared to females. However, no significant sex differences were observed 
in the propensity to keep winning in proportion. These findings align with previous research suggesting that boys are generally more 
likely to accept strategic rule manipulation, a tendency that may stem from increased exposure to competitive environments, social 
reinforcement of risk-taking behavior, or differing moral development trajectories in sports contexts [16,4]. Physical activity had 
no significant effect on any sub-scale score, except for keeping winning in proportion. The modality of sport seems to influence this 
sub-scale, with differences observed between children practicing individual and closed-skill sports and those in the no-activity group. 
This suggests that engagement in structured physical activity, especially in sports emphasizing personal discipline, repetition, and 
self-regulation, may foster a more balanced perspective on competition and success [6,26]. The role of self-regulation and personal 
accountability in individual and closed-skill sports could contribute to these effects, as athletes/children in these settings may be 
more accustomed to internalized goal-setting rather than external validation from social competition [1].

Our results on the keeping winning subscale are partially consistent with previous research [6,29]. Specifically, we did not observe 
sex differences, but we found an effect of individual and closed-skill sports compared to the no-activity group. However, no significant 
differences were found between individual and team sports or between open- and closed-skill sports, which were instead reported by 
Lee et al. [6], Yaffe et al. [29].

One possible explanation for this discrepancy could be due to the relatively small sample size of our study and/or the age of 
our sample. For instance, Yaffe et al. [29] recruited adolescent children aged 11 to 18, a period in which competitive experience, 
peer influence, and social identity in sports play a stronger role in shaping moral reasoning [16,4]. In contrast, younger children, 
such as those in our study, may exhibit less defined attitudes toward competition and moral dilemmas in sport due to their more 
limited exposure to structured competitive environments. A complementary explanation for the difference between our study and 
previous research may be the variation in the populations studied. The unique characteristics of our participants, including their 
social, educational, and cultural backgrounds, may have influenced their responses to the AMDM-Q. Cultural and societal factors 
play a critical role in shaping attitudes toward gamesmanship and cheating, leading to inconsistencies between studies conducted 
in different contexts [41,42]. For example, children from environments where competition is strongly emphasized, such as highly 
structured sports academies, may be more accepting of strategic rule manipulation as part of their training philosophy. In contrast, 
those in cooperative or education-focused sports settings may place a stronger emphasis on fairness and sportsmanship, reducing 
their tendency to accept gamesmanship behaviors [4,43].

Finally, our results underscore the need to consider the moral climate within sports environments as a key factor influencing ethical 
decision-making. The findings from Spruit et al. [4] suggest that a prosocial moral climate, one that emphasizes respect, integrity, 
and fair play, can significantly reduce acceptance of unethical behavior in sports. Conversely, an antisocial moral climate, often found 
in hyper-competitive settings, is associated with increased cheating, aggression, and moral disengagement. Given that our study did 
not identify strong differences between sport modalities in moral decision-making, it is possible that the broader ethical framework 
within which children engage in sports is a stronger determinant than the specific type of sport. This interpretation is supported by 
recent intervention-based evidence showing that when moral values are explicitly embedded in physical education programs, such 
as through guided discussions and cooperative activities, significant improvements in prosocial behavior and classroom climate can 
be achieved [33]. Future interventions aimed at fostering fair play and ethical reasoning should, therefore, focus not only on sport 
type but also on the values reinforced by coaches, parents, and peers.

4.3. RSEQ

Results on RSEQ do not support H1, as no significant differences were found for self-esteem across physical activity level, sex, or 
sport modality. These findings align with previous research [1], which suggests that while physical activity is associated with various 
psychosocial benefits, its direct influence on self-esteem remains inconclusive, particularly in younger children. However, our results 
are in contrast to the results of Slutzky and Simpkins [44]. Specifically, they found that team sports can increase self-esteem of primary 
school children when compared to the ones who used to perform individual sports.

Several underlying factors may explain the lack of significant effects observed in our sample. One possible explanation is that 
self-esteem may be especially responsive to physical activity during adolescence and early adulthood, when individuals become more 
self-aware and develop a stronger sense of identity [45,22]. Research indicates that these life stages are critical for self-concept de
velopment, making self-esteem more prone to fluctuation [45,22]. Accordingly, it appears reasonable to hypothesize that, in early 
childhood, self-esteem is predominantly shaped by parental support, early social interactions, and foundational cognitive and emo
tional development, with sports and physical activity playing a less significant role. At this stage, a child’s self-concept is still forming 
and is primarily influenced by close relationships and environmental factors rather than external achievements or physical engage
ment. This perspective aligns with sociocognitive theories of self-perception, which propose that young children’s self-esteem is more 
dependent on immediate social reinforcement from parents and teachers rather than on personal accomplishments in structured ac
tivities [5,7]. Given that sports participation in early childhood is often recreational rather than performance-oriented, its impact on 
self-esteem may be less pronounced compared to later developmental stages when children begin to evaluate their skills in relation 
to peers and external benchmarks.
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Although our study did not find significant effects, sport modality may influence self-esteem development. Team sports can foster 
social connection and belonging, while individual sports emphasize autonomy and self-discipline [2,16,44]. However, young children 
may not yet internalize social hierarchies and performance evaluations, which could explain the lack of differences in our findings.

Future research should explore the longitudinal effects of physical activity on self-esteem across different developmental stages, 
considering the role of social comparison, peer feedback, and self-perceived competence. Additionally, incorporating qualitative 
approaches, such as interviews with children, parents, and coaches, could provide deeper insights into how young athletes experience 
and interpret their self-worth in different sport settings.

4.4. Physical self-e�icacy

The findings on physical self-e�icacy support H4, revealing a clear and practically meaningful association between physical 
activity, sport modality, and self-e�icacy. Specifically, physical activity and sex significantly impacted self-e�icacy, with physically 
active participants reporting higher self-e�icacy levels than their less physically active counterparts and males demonstrating higher 
self-e�icacy levels than females. Notably, the effect of sport modality 1 and 2 was moderate (𝜂2

𝑝
> 0.15), indicating a meaningful 

and practically relevant association between sport engagement and self-e�icacy. In particular, children engaged in sports reported 
higher self-e�icacy compared to those not involved in any activity. Thus, engaging in physical activity often provides repeated 
mastery experiences, where individuals develop and refine motor skills, leading to a sense of competence and control. However, no 
significant effect of sports practice on self-e�icacy was observed. Our findings are consistent with prior research (e.g., [20,21]), which 
has also reported associations between physical activity, gender, and self-e�icacy. The observed sex differences in self-e�icacy may 
be attributed to several factors, including variations in socialization patterns, cultural expectations, and opportunities for physical 
activity participation [46,47]. It is possible that boys are more likely to engage in competitive, high-intensity sports, which may 
provide stronger reinforcement for self-e�icacy development [46]. Moreover, societal norms often encourage boys to take risks and 
persevere in physical challenges, reinforcing their confidence in their athletic abilities [48,46]. In contrast, girls may experience 
more social constraints, lower encouragement for physical competence, or reduced exposure to competitive sports environments, 
potentially leading to lower self-e�icacy scores [48,46].

Nevertheless, it is important to note that the underlying factors contributing to sex differences in self-e�icacy are multifaceted 
and not readily discernible [17,49].

Future research should explore the long-term development of self-e�icacy in different sport settings and investigate whether 
the effects of sport modality become more pronounced with age. Additionally, interventions aimed at fostering self-e�icacy in girls 
through increased participation in diverse sports and skill-based reinforcement strategies may help address the observed gender gap.

5. Limitations

This study has several limitations that are worth mentioning. First, its cross-sectional design may limit understanding of the 
relationships between physical activity, sport modality, and psychosocial skills. Future research should attempt to use longitudinal or 
interventional designs to better understand the role of diverse physical activities in social skills. Additionally, future studies should 
also aim to consider potential moderators such as parents’ education, teaching and coaching styles, which may influence psychosocial 
skill development.

Second, our study focused only on a specific group of children from two small cities, which may limit the generalizability of 
the findings. The socioeconomic, cultural, and educational contexts of these cities could play a role in shaping the relationship 
between physical activity and psychosocial factors, and future studies should aim to include larger, more diverse populations to 
enhance external validity. However, this limitation is common in several studies (e.g., [44,2]), as recruitment constraints often 
result in relatively homogeneous samples. Moreover, it is important to acknowledge that our study did not account for potential 
variations in access to sports facilities, quality of coaching, or differences in extracurricular opportunities between participants. 
These factors may have played a role in shaping children’s experiences with physical activity and, consequently, their self-perception 
and moral reasoning. Expanding the scope of research to include children from urban, suburban, and rural areas, as well as from 
different socioeconomic backgrounds, would offer a more comprehensive understanding of how external influences interact with 
sport engagement.

Third, our study relied on self-reported questionnaires, which may introduce response bias due to social desirability or misinter
pretation of questions. While we utilized validated instruments, it is important to acknowledge that some of these questionnaires were 
not originally developed for children but have been applied in studies with similar age groups to ours [32]. Future research should 
consider using mixed-method approaches, including structured interviews or behavioral observations, to strengthen the robustness 
of the findings.

It is important to acknowledge that the chosen approach of administering questionnaires, whether in a single session or divided 
into two sessions, may have influenced our ability to explore the relationship between sport modality, physical activity, and higher
order psychosocial skills. It is important to emphasize, however, that longer sessions could have contributed to increased mental 
fatigue, potentially affecting participants’ ability to respond accurately and adequately to the questionnaire items [50].

Fourth, our study did not use objective measures of physical activity, relying instead on self-reported physical activity levels. 
While the PAQ-C is a validated measure, it may not fully capture variations in intensity, duration, or types of physical activity. Future 
studies should incorporate objective measures such as accelerometers, pedometers, or heart rate monitors to provide a more accurate 
assessment of physical activity patterns [51,52].
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Finally, the size of the no-activity group was relatively small (only 24 participants). While global trends indicate a decline in 
physical activity levels among children and adolescents [53], it remains challenging to recruit a substantial number of children who 
engage in no sport or structured physical activity at all. Many children participate in at least some form of organized or informal 
physical activity, even if irregularly. This may limit direct comparisons between active and inactive groups, as even minimal engage
ment in physical activity can have an impact on psychosocial outcomes. Future research should consider refining inclusion criteria 
or employing more detailed tracking methods to better differentiate between levels of activity.

6. Conclusion

This study highlights a positive association between physical activity and psychosocial skills, particularly fair play, moral decision
making, and self-e�icacy, while showing limited effects of sport modality (individual vs. team; open- vs. closed-skill). These findings 
suggest that general participation in physical activity may be more influential than the type of sport. Sex differences, especially 
in self-e�icacy and moral reasoning, point to the importance of considering gender-specific socialization. In addition, the findings 
support the value of youth sport programs that incorporate character education and structured ethical reflection. Coaches and parents 
may play a key role in promoting fair play and prosocial behavior by emphasizing intrinsic motivation, cooperation, and respect.
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