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Abstract

Introduction: The significant impact of play and physical activity (PA) on both physical and mental well-being underscores the
importance of enhancing self-esteem and competence in obese adolescents.

Objective: The purpose of current study was to investigate and evaluate the effectiveness of cooperative games in fostering intention
to PA, self-esteem and perceived competence among obese adolescents.

Methods: A quasi-experimental design utilizing a pretest-posttest approach was employed. The sample consisted of 86 obese
adolescents, aged 13 to 16 years, who were divided into intervention and control groups. The intervention group engaged in the
cooperative games in physical education (PE) over a period of 16 weeks. Standardized questionnaires were employed to assess the
research variables, and the data were analyzed using ANCOVA.

Results: The findings revealed that individuals in the intervention group demonstrated a significant enhancement in intention to
PA (F = 9.847, P < 0.001), self-esteem (F = 12.859, P < 0.001) and perceived competence (F = 19.850, P < 0.001) from the pretest to the
posttest. In contrast, the control group did not show any significant changes.

Conclusion: The findings of this study can be implied as a foundation for developing educational interventions within school

settings, particularly in PE.
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1. Introduction

Obesity represents a significant public health issue
in the current century and ranks as the fifth leading
cause of mortality globally. It is characterized by an
excessive buildup of adipose tissue, which arises from a
disparity between caloric consumption and energy
expenditure (1,2). Obesity is recognized as a chronic
condition that serves as a precursor to numerous
health issues, particularly cardiovascular diseases and
diabetes (3). It significantly diminishes individuals'
work capacity and overall functionality, rendering
them more susceptible to a variety of illnesses. Medical
literature emphasizes that the development of obesity
and weight gain in adulthood poses a considerable
health threat (4,5). Furthermore, obesity adversely
affects the quality of life, elevating the prevalence of
both psychiatric and physical disorders (6). In addition,
the incidence of obesity has steadily risen since the
early twentieth century. This trend can be attributed to
the growth of industrialization, modernization, and
economic advancements across numerous nations,
which, while enhancing living standards and
expanding services, have also led to negative outcomes
such as alterations in dietary habits, reduced physical
activity (PA), and an increase in obesity rates (7). In
recent decades, the number of individuals classified as
obese has consistently grown, with a notable surge in

prevalence over the last ten years. In 2022,
approximately 12.5% of the global population was
affected by obesity (2). Since 1990, the global prevalence
of obesity in adults has more than doubled, and the
rate among adolescents has surged fourfold. In that
year, approximately 2.5 billion adults aged 18 and older
were identified as overweight, with 890 million of
them qualifying as obese (7).

The rising rates of obesity and overweight
conditions among both children and adults globally
serve as a significant concern for health professionals.
In numerous nations, the prevalence of obesity is
attributed to decreased levels of PA and unhealthy
lifestyle choices (8). High health indicators and robust
physical capabilities are reflective of a society’s overall
health and empowerment (9). In recent years, physical
inactivity has become increasingly common, emerging
as the second leading cause of mortality worldwide,
resulting in approximately 3.2 million deaths each year
(10). Individuals engaging in vigorous PA tend to
exhibit better health outcomes compared to those
participating in light or moderate exercise. Conversely,
those who are physically inactive are more likely to
become overweight and may experience withdrawal,
pessimism, and social isolation, ultimately leading to
an imbalance in their psychological well-being (11).
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Adolescence is recognized as a critical and
vulnerable phase in human development. This period
is characterized by a rapid increase in growth,
necessitating heightened levels of mobility and PA (12).
During adolescence, individuals typically achieve
approximately 20% of their final adult height and 50%
of their adult weight. Currently, the global adolescent
demographic is estimated at around 1.3 billion,
representing roughly 16% of the overall world
population (13). Issues related to inactivity and excess
weight are prevalent among adolescents, adversely
impacting not only their growth trajectories but also
their long-term health outcomes as adults (14). The
levels of PA and mobility are intrinsically linked to both
physical and mental well-being; maintaining a healthy
BMI and engaging in regular daily activities are
essential for promoting individual health and
enhancing overall productivity (15). It is during
adolescence that foundational health behaviors are
established, and various risk factors, such as obesity,
cardiovascular diseases, lipoprotein abnormalities,
and hypertension—often precursors to chronic
diseases in adulthood—begin to emerge (16). Despite
ongoing global initiatives aimed at enhancing
community health, the challenges of physical
inactivity and overweight remain significant health
concerns, particularly in developing nations (17).

Obesity  significantly impacts the social,
psychological, and cognitive development of youth,
with these secondary issues frequently extending into
adulthood (1,5,6). Key areas influenced by obesity
include PA, self-esteem, and perceived competence
(7,9). Research indicates that youth who are obese often
feel inadequate in their ability to engage in daily
activities, exhibit low PA, and possess diminished self-
esteem and physical competence (14,15,17). Numerous
studies have explored various interventions within
school settings aimed at addressing obesity among this
demographic (see 17 for a review). However, the
diversity of these interventions and the variability in
their quality have complicated efforts to establish
definitive conclusions regarding the effectiveness of
any single approach. Consequently, there is a pressing
need for further investigation into the factors that
influence the success of these interventions.

PA plays a crucial role in the educational
experiences of school-aged children (18,19). Educators
and facilitators in childhood settings utilize PA to
enhance motivation and foster a joyful learning
atmosphere. Various concepts, including second
language acquisition, mathematics, and social skills
development, are imparted to children through play,
with movement being a fundamental component of all
childhood games (20,21). Indeed, children engage in
activities such as climbing, jumping, running, and
throwing objects primarily for enjoyment and to
explore their physical abilities (18-20). In the realm of
education, both cooperative and competitive games
can be employed as learning tools (22-24). The
achievement of an individual within a group is
intricately linked to the accomplishments of fellow
members, as each participant contributes to the
collective effort aimed at reaching a shared objective.
Consequently, the success of one individual enhances
the prospects of others within the group. Conversely,

traditional educational practices have often
emphasized competition among students, with many
schools  favoring competitive methods (22).

Competitive learning, characterized by individual or
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group rivalry to attain specific goals, inherently means
that the success of one group can hinder the progress
of another. Furthermore, limited research has explored
the contrasting outcomes of different types of
activities; for instance, youth facing obesity may
refrain from participating in group games due to
inadequate athletic performance, which can further
aggravate their condition. Thus, the implementation of
cooperative and group games emerges as a valuable
and effective training approach, particularly in
enhancing physical coordination, and such
cooperative activities can significantly aid in
addressing developmental coordination disorders.

The significant impact of PA on both physical and
mental well-being underscores the importance of
enhancing self-esteem and competence in obese
adolescents. Consequently, it is essential to undertake
research that explores and contrasts various training
methodologies tailored for this population. A review of
existing literature revealed a lack of studies focusing
on the influence of exercise and the comparative
analysis of different training approaches on the PA,
self-esteem and competence of children with obesity.
Therefore, the current study aims to examine and
evaluate the effectiveness of cooperative games in
fostering intention to PA, self-esteem and perceived
competence among obese adolescents.

2.Methods
2.1 Participants

A quasi-experimental design employing a pretest-
posttest non-equivalent group framework was
implemented to engage participants in this research.
Class groups were preserved to facilitate a contextual
and ecological examination of interventions centered
on game-based approaches. The statistical population
of this study included adolescents aged 13 to 16 years
with a BMI at or above the 95th percentile who were
enrolled in the 7th to 9th grades in public middle
schools. The study sample involved 86 obese
adolescents across four schools that shared a
comparable socio-economic and cultural background.
Participants were categorized into an intervention
group (n = 44; comprising 23 males and 22 females) and
a control group (n = 42; consisting of 21 males and 20
females). The study's inclusion criteria specified that
participants must be between the ages of 13 and 16
years with a BMI of 30 or higher and should not exhibit
any acute neurological or psychological disorders.
Additionally, specific physical conditions that
contribute to obesity, such as endocrine or hormonal
disorders, were considered exclusionary factors.
Participants were also required to refrain from using
medications that could induce weight gain.
Conversely, individuals were excluded from the study if
they failed to cooperate during testing or did not
attend educational sessions. This research was
conducted based on the principles outlined in the
Helsinki Declaration, ensuring that all ethical
considerations regarding the participants were
adhered to. Consent written forms were obtained from
both the participants and their parents.
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2.2. Measurements
2.2.1. Intention to Physical Activity

The assessment of the intention to PA was
conducted through two questions, utilizing a Likert
scale that spanned from strongly disagree (1) to
strongly agree (7). In this research, the questionnaire's
validity was affirmed by a panel of eight experts,
yielding a Content Validity Index (CVI) of 1.00 and a
Content Validity Ratio (CVR) of 1.00. Additionally, the
reliability of the questionnaire was found to be
excellent, as evidenced by a Cronbach’s alpha
coefficient of 0.98.

2.2.2. Self-Esteem

The Rosenberg Self-Esteem Scale (25) served as the
tool for evaluating the self-esteem levels of the
students. This scale comprises 10 items rated on a four-
point Likert scale, ranging from strongly disagree (0) to
strongly agree (3). In the context of this study, eight
experts were consulted to evaluate the validity of the
questionnaire, employing measures such as CVI and
CVR. The experts affirmed the validity of the scale,
yielding a CVI of 1.00 and a CVR of 1.00. Furthermore,
the reliability of the questionnaire was examined,
resulting in a Cronbach’s alpha coefficient of 0.92.

2.2.3. Perceived Competence

Perceived competence in physical education (PE)
was evaluated through the Scrabis-Fletcher and
Silverman Questionnaire (26), which consists of 15
items rated on a 5-point Likert scale ranging from
completely disagree (1) to completely agree (5). In the
current study, the validity of the questionnaire was
corroborated by a panel of eight experts, yielding a CVI
of 0.92 and a CVR of 0.94, and its reliability was
evaluated, yielding a Cronbach’s alpha coefficient of
0.70.

2.3. Procedure

The research commenced with vital collaboration
with the Education Department, which was
subsequently followed by the acquisition of necessary
permissions to proceed. Both students and parents
were thoroughly briefed beforehand regarding the
aims and methodology of the study. Approval for the
distribution of the questionnaire to students was
granted by the school principals, and written consent
was collected through signatures from all
participating students and their guardians. It was
emphasized to both students and their parents that
participation in the survey was entirely voluntary and
anonymous. The questionnaires were conducted
during standard class periods, requiring about 15 to 20
minutes for completion. In contrast, participation in
the intervention program, which incorporated
cooperative games into PE curriculum, was
compulsory. The intervention group participated in PE
that utilized the Cooperative Learning model,
emphasizing positive interdependence among peers
and the development of interpersonal skills through
collaborative tasks over 16 weeks/lessons. Conversely,
the control group engaged in standard PE
characterized by individual drills and repetitive
exercises aimed at skill enhancement and procedural
mastery. The formulation of the intervention program
was informed by prior studies on cooperative learning

Phys. Act. Child. 2025; 2(1):e504948.

methodologies, the elements of established
cooperative games, and principles derived from Self-
Determination Theory. Cooperative games were
designed to enhance key factors that contribute to the
enjoyment of PE, particularly the sense of social
connectedness and perceived competence within this
context. To achieve these objectives, a structural
approach to cooperative learning was adopted to select
games that promote two fundamental aspects: positive
interdependence among group members and
individual accountability. Examples of such games
include Blinded Soccer and Pyramid Construction,
which  emphasize essential skills such as
communication, cooperative coordination, collective
problem-solving, tolerance for mutual dependence,
physical interaction, trust-building, and collaborative
strategy development (23,24). Participants completed
paper-based questionnaires on the first (i.e., pretest)
and last days (i.e., posttest) of the intervention.

2.4. Data Analysis

In this research, the variables were defined through
the computation of the mean and standard deviation
(SD). The Kolmogorov-Smirnov test was employed to
evaluate the normality of the data distribution, with all
outcomes showing P>0.05. To compare the pretest
scores across the different research groups, an
independent t-test was utilized. Furthermore, analysis
of covariance (ANCOVA) was performed to examine the
impact of the intervention on the research variables. A
significance threshold of 0.05 was set for all statistical
evaluations, and data analysis was conducted using
SPSS software version 27.

3. Results

The participants in the intervention and control
groups had average ages of 14.85 + 0.23 years and 14.80
+ 0.21 years, respectively, with no statistically
significant differences observed (P>0.05). Additionally,
BMI for the intervention group was 31.23 * 1.41, while
the control group had a mean BMI of 31.19 + 1.39, again
indicating no statistically significant differences
(P>0.05).

Table 1 presents the mean and SD of the research
variables in the pretest and posttest. As observed, there
is no significant difference between the intervention
and control groups regarding the intention to PA
during the pre-test (222 + 0.43 and 218 * 0.34,
respectively, t = 0.632, P = 0.601). Additionally, no
significant difference was found in self-esteem scores
between the intervention and control groups at the
pre-test stage (11.49 + 1.76 and 11.13 + 1.42, respectively, t
= 0.820, P = 0.426). Finally, the pre-test scores for the
perceived competence indicated that there is no
significant difference between the intervention and
control groups (24.85 * 3.63 and 23.93 *+ 2.97,
respectively, t =- 0.746, P = 0.537). These results suggest
that the research groups were in a similar condition
concerning the study variables prior to the
commencement of the intervention.



Table 1. Mean and Sd of Research Variables in the Pretest and Posttest Across Groups.

Intervention Control
Pre-test Post-test Pre-test Post-test
Intention to Physical Activity 2.22+0.43 3.47+0.68 2.18+0.34 2.20%0.36
Self-Esteem 11.49 £ 1.76 15.82+2.78 1.13+1.42 11.29 +1.55
Perceived Competence 24.85 +3.63 32.58 + 4.19 23.93+2.97 24.08 +£2.71

The findings regarding the influence of the
intervention on the research variables are presented in
Table 2. Regarding intention to PA, the results
indicated that participants in the intervention group
exhibited a 1.25 increase in their intention to PA from
the pre-test to the post-test (2.22 + 0.43 and 3.47 £ 0.68
in the pretest and posttest, respectively). In contrast,
no significant change in scores was observed among
the control group participants (2.18 + 0.34 and 2.20 +
0.36 in the pretest and posttest, respectively). Here, the
ANCOVA results revealed a statistically significant
effect for the group (F = 9.847, P < 0.001), suggesting a
significant difference between the intervention group
and the control group. These findings suggest that
participation in a cooperative games’ intervention has
led to a heightened intention to PA among adolescents
with obesity.

Furthermore, concerning self-esteem, the findings
demonstrated that individuals in the intervention
group experienced an increase of 4.69 in their self-
esteem from the pre-test to the post-test (11.49 + 1.76 for
the pretest and 15.82 + 2.78 for the posttest). Conversely,
the control group showed no notable change in their

scores (11.13 + 1.42 for the pretest and 11.29 + 1.55 for the
posttest). The results of the ANCOVA indicated a
statistically significant effect for the group (F=12.859, P
< 0.001), highlighting a significant difference between
the intervention and control groups. These results
imply that involvement in a cooperative games
intervention has contributed to an enhancement of
self-esteem among adolescents with obesity.

In addition, regarding perceived competence, the
results indicated that participants in the intervention
group experienced an increase of 7.73 in their perceived
competence from the pre-test to the post-test (with
scores of 24.85 + 3.63 for the pretest and 32.58 + 4.19 for
the posttest). In contrast, the control group exhibited
no significant change in their scores (23.93 £ 2.97 for
the pretest and 24.08 + 2.71 for the posttest). The
ANCOVA results revealed a statistically significant
effect for the group (F=19.850, P < 0.001), underscoring
a significant difference between the intervention and
control groups. These findings suggest that
participation in a cooperative games’ intervention has
positively influenced the perceived competence of
adolescents with obesity.

Table 2. The Results of ANCOVA.

Type 11l Sum of Squares df MS FValue P-Value e
Intention to Physical Activity 1536.745 1 576.428 9.847 <0.001 0.224
Self-Efficacy 2142.127 1 758.215 12.859 <0.001 0.361
Physical Self-Concept 3247.663 1 967.458 19.850 <0.001 0.638

4. Discussion

The current study examined the effectiveness of
cooperative games in fostering intention to PA, self-
esteem and perceived competence among obese
adolescents. These findings of this study suggest that
participation in a cooperative games’ intervention in
PE has led to a heightened intention to PA and
enhancement of self-esteem and perceived competence
among adolescents with obesity. These findings, which
align with previous research regarding the positive
impact of cooperative games on youth (23,24,27-33),
clearly indicate that the incorporation of cooperative
games in PE can yield beneficial effects on the physical
and mental health of youth, particularly those facing
obesity challenges.

The interpretation of these findings suggests that
PA create avenues for youth with obesity to engage in
realistic and affirmative self-assessment through social
interactions (14). PA intervention programs have been
shown to enhance physical self-efficacy, perceived
physical competence, and enjoyment (15). The findings
suggest that regular engagement in PA, particularly in
young children, leads to improved motor skill
proficiency, which in turn elevates their perceived
motor competence (16). This enhancement
subsequently fosters greater physical self-efficacy and
enjoyment in participating in PA among the study
participants. In contrast, no such increase was noted in
the control group, which continued with their
standard play and motor activities throughout the day.
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In this study, the games were structured to
promote encouragement among all group members,
allowing students to experience moments of pride and
joy multiple times. This experience was particularly
beneficial for individuals grappling with low self-
esteem and psychological challenges stemming from
physical inactivity, as it enhanced their mental well-
being and facilitated a more favorable evaluation of
their abilities, thereby boosting intention to PA, self-
esteem and self-confidence (23,24). It is noted that
youth with obesity often face diminished self-esteem
due to a history of failures and perceived
incompetence. The results of this study further
indicated that cooperative games significantly
contributed to enhancing self-esteem and feelings of
competence among obese adolescents. Such games lay
the groundwork for increased success, which in turn
fosters motivation, making PA more enjoyable. This
enjoyment leads to heightened self-confidence and
perceived competence, ultimately resulting in an
increase in self-esteem (33).

Conversely, when children find themselves in
circumstances where they might err or experience
failure, they often exhibit heightened anxiety and
stress, leading to diminished performance.
Additionally, youth with obesity frequently perceive
themselves as susceptible to unfavorable assessments
from others, resulting in a tendency to fear and evade
social interactions (28,29). In competitive activities
typically employed in PE, the apprehension regarding
judgment and negative evaluations of their
performance, skills, and abilities by peers, friends, and
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coaches generates significant worry and stress. This
emotional burden can subsequently lead to a decline
in motivation and a reduction in self-confidence
(30,31). This reduced motivation and confidence are
likely to impede enhancements in self-esteem relative
to engagement in cooperative games. Therefore, it can
be argued that students benefit directly from
cooperative games, as they derive increased enjoyment
and a stronger sense of skill and connection with their
peers during PE. Additionally, these games contribute
to overall enjoyment by fostering positive experiences
linked to competence and social bonds (30,33).

4.1. Conclusion

This research demonstrated that an educational
intervention utilizing cooperative games in PE
markedly enhanced the intention to engage in physical
activity, self-esteem, and perceived competence among
obese adolescents. These positive outcomes are likely
attributable to heightened enjoyment and self-
confidence experienced by these individuals in PE.
Such findings are significant for advancing both the
physical and mental well-being of adolescents facing
obesity challenges. Given the critical role of physical
activity during adolescence and its long-term health
implications, these results can serve as a foundation
for developing educational interventions within
school settings, particularly in PE. To effectively
integrate the cooperative games model within
educational environments, particularly in PE, it is
advisable for schools to conduct regular workshops
aimed at both students and physical educators. This
approach  will  facilitate a  comprehensive
understanding of the model's principles. Furthermore,
promoting involvement in group activities and team
sports, particularly among students with obesity-
related issues, can significantly enhance their
enthusiasm for engaging in physical exercise.
Additionally, ongoing assessment and monitoring of
the outcomes associated with educational initiatives,
such as cooperative games in PE, are crucial for their
refinement and enhancement. Lastly, it is important to
investigate the long-term impacts of educational
strategies like cooperative games in PE settings across
diverse populations.
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